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1.0 Introduction

MarkLogic Server is apowerful NoSQL database for harnessing your digital content base,
complete with Enterprise features demanded by real world, mission-critical applications.

MarkL ogic enables you to build complex applications that interact with large volumes of content
in XML, SGML, HTML, JSON, and other popular content formats. The unique architecture of
MarkL ogic ensures that your applications are both scalable and high-performance, delivering
query results at search-engine speeds while providing transactional integrity over the underlying
content repository. MarkL ogic can be configured for a distributed environment, enabling you to
scale your infrastructure through hardware expansion.

1.1 Objectives

This document describes administrative tasks required to manage the operation of MarkLogic on
your system.

1.2 Audience

This document is intended for atechnical audience, specifically the system administrator in
charge of MarkLogic .

1.3 Scope and Requirements

This guide explains administrative tasks for MarkLogic running on al platforms. For details on
the supported platforms, see the Installation Guide and the Rel ease Notes.

This document only explains the administrative tasks for the software. To learn how to get started
using the software, or how to install the software, refer to the appropriate documents:

» Getting Sarted With MarkLogic Server

* MarkLogic Server Installation Guide

This document assumes that you have successfully completed all the tasksin Getting Sarted with
MarkLogic Server. If not, be sure to compl ete these basic tasks before doing any administrative
work for MarkLogic Server. For alist of featuresin thisrelease, alist of known incompatibilities
with previous releases, and alist of all MarkL ogic documentation, see the Release Notes.
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1.4 Architecture Overview

Applications in Browser
Cluster
Browser-to-Server X/ /

/ N
___________________ |
: | Group 1 _} ‘r Group 2 7‘ |
|
| | Host 1 Host 2 | | Host 3 - |
| MarkLogic MarkLogic | \ MarkLogic ||
o App Server App Server /| | | App Server /1|
| | | ||
o @ % | | ||
o | === y
I Lo J intra-cluster XDQP \
N /
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\ \
L
— — ~
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N /

The figure shows a conceptual diagram of asimple MarkLogic Server deployment. Each host
runs an instance of MarkLogic Server with its configured App Servers. One or more forests of a
database may reside on a host. Hosts that do not have forests are functioning as e-nodes. One or
more hosts can be in a group. One or more groups make up a cluster.

Applications communicate with MarkLogic over the network. Groups in a cluster communicate
using XDQP. Clusters can communicate with other clusters using inter-cluster XDQP. Each of the
three communi cation pathways can be configured touse TLS or SSL. The TLS and SSL protocols
can be configured to use FIPS 140-2 approved cryptographic functions. FIPS mode is the default.
For more details, see “OpenSSL FIPS 140-2 Mode’ on page 35.
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For more information, see the following:

* Hosts

» App Servers, see the specific server type:
e HTTP Servers
e XDBC Servers
* WebDAV Servers

* ODBC Servers

e Groups
* Clusters

e Databases

* Forests
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2.0 Administrative Interface

The MarkLogic Server administrative interface (or Admin Interface) is used to configure the
MarkLogic Server software on your system. This chapter provides a general overview of the
Admin Interface and includes the following sections:

* OQverview of the Admin Interface

e Accessing the Admin Interface

* Logaing Off the Admin Interface

* Creating and Managing Administrators

2.1 Overview of the Admin Interface
With the Admin Interface, you can complete any of the following tasks:

» Manage basic software configuration

» Create and configure groups

» Create and manage databases

» Create and manage new forests

» Backup and restore forest content

» Create and manage new web server and Java-language access paths
» Create and manage security configurations

* Tune system performance

» Configure namespaces and schemas

» Check the status of resources on your systems

The Admin Interface isimplemented as a MarkLogic Server web application. By default, it runs
on port 8001 of your hosts. If you have completed the basic tasks in the Getting Sarted with
MarkLogic Server manual, then accessing the Admin Interface requiresthat you enter ausername
and password. After you have been authenticated, you should not need to re-enter your username
and password to complete any of the other tasks outlined in this guide during the current session.

Some configurations changes require the server to restart to reflect the changes. Configuration
changes that do not require the server to restart to reflect the changes are defined as “hot”. In a
clustered deployment, “cold” tasks will require al of the hostsin the cluster to restart their
instance of MarkLogic in order to reflect the changes. In asingle-server deployment, “cold” tasks
will cause MarkL ogic to restart in order to reflect the changes. For alist of which tasks are “hot”
and which are “cold,” see “Appendix A: ‘Hot’ versus‘Cold’ Admin Tasks’ on page 465.
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2.2 Accessing the Admin Interface

Only authorized administrators can log into the Admin Interface. An authorized administrator isa
user who has the aamin role or hasthe admin-ui-user role. Authorized administrators with the
admin role have accessto all administrative tasks in MarkL ogic Server; therefore, authorized
administrators are trusted personnel and are assumed to be non-hostile, appropriately trained, and
follow proper administrative procedures.

Users with the admin-ui-user role may view the Admin Ul, but not have access to data or the
ability to make administrative changes. For more about the admin-ui-user role, see“ The admin-
ui-user role” on page 23.

To access the Admin Interface, compl ete the following procedure:
1. Open the following URL in a browser:
http://localhost:8001/

Note: If you are not accessing the Admin Interface from the same system on which
MarkLogic Server isrunning, you will have to use the | P address or domain name
of the server instead of 10calhost.

2. Log in with your admin username and password. The summary screen for the Admin
Interface displays.

Note: If you have aready logged on as an admin user during this session, you do not
havetologin again.

From the summary screen, you can see and click on many of the items configured in MarkLogic
Server. The summary screen displaysall of the Databases, App Servers, Groups, Forests, Security
objects, and Hosts configured for your system. If you click on any object or category, the Admin
Interface takes you to a more detailed page for the object or category.

2.3 Logging Off the Admin Interface

To log off the Admin Interface, close the browser window used to access the Admin Interface.
Thisaction is sufficient to end the current session and force the user to authenticate again starting
another session.

2.4 Creating and Managing Administrators

MarkLogic Server administrators are managed by defining which user has the aamin role. Users
with the aanin role, known as authorized administrators, are trusted personnel and are assumed to
be non-hostile, appropriately trained, and follow proper administrative procedures. For the
proceduresfor creating, managing and removing administrators, see“ Security Administration” on
page 339.
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2.5 The admin-ui-user role

The admin-ui-user role has aset of base privileges that are required in order to use the Admin Ul.
Therole alowsthe user “read-only” Admin Ul usage, but does not give them access to the data,
to security configuration, or write access to Server configuration.

If an admin-ui-user attemptsto perform an action for which they do not have the privilege, an
error message is displayed.

You do not have permission to perform this action (as user "test”).

(Server error: SEC-PRIV: Need privilege)

You will need to be granted ONE of following privileges to be able to perform this action:

http:/ Iedmp/arivil xdmp-forast-clear OR
« http:/imarklogi Ixdmplprivileges/xdmp-f t-clear/forest/5681177854287234833 OR
= http:/imarklogic. Ixdmplprivileges/xdmp-f t-cl [16632744512932279037

Note that in some cases you may need to create the privilege if it doesn't already exist.

The error message contains the privilege or privileges needed to perform the action.

MarkLogic 10—May, 2019 Administrator’s Guide—Page 23



MarkLogic Server Administrative Interface

MarkLogic 10—May, 2019 Administrator’s Guide—Page 24



MarkLogic Server Common Administrative Procedures

3.0 Common Administrative Procedures

This chapter describes some of the common administrative procedures for MarkLogic Server and
where you can find more details on each procedure.

The common administrative procedures are:

¢ |nstalling and Upgrading MarkLogic Server

e Starting and Stopping MarkLogic Server

e Creating and Configuring Forests and Databases

e Creating and Configuring App Servers

e Setting up Users, Roles, Privileges, and Permissions

* Loading Content into a Database

* Running The XQuery Use Cases and Building Simple Applications

* Backing up and Restoring Data

¢ Monitoring and Tuning Performance

* Scripting and Scheduling Administrative Tasks

e  Configuring Clusters, Groups and Failover

3.1 Installing and Upgrading MarkLogic Server

MarkLogic Server runs on avariety of platforms. For alist of support platforms and installation
procedures, see the Installation Guide

For issues and procedures related to upgrading MarkLogic Server, see:

e Upgrading from Previous Releases and Upgrades and Database Compatibility in the Installation
Guide.

* Upgrading a Cluster to a New Maintenance Release of MarkLogic Server in the Scalability,
Availability, and Failover Guide.

3.2 Starting and Stopping MarkLogic Server

The start, stop, and restart operations for MarkLogic Server are described in “ Starting and
Stopping MarkLogic Server” on page 31.

3.3 Creating and Configuring Forests and Databases

MarkLogic Server stores XML, JSON, XQuery, and JavaScript datain forests. App Servers
connect to adatabase that, in turn, accesses one or more forests.
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Several types of auxiliary databases are created when you install MarkLogic Server, which are
described in “Understanding Databases’ on page 127. This section outlines the general
procedures for creating a database to store your documents.

To create a database to store your documents, do the following:

1 Create one or moreforests, as described in “Creating aForest” on page 322. Depending on
your storage, performance, and availability needs, you may want to create multiple
forests, each on a separate host. See the Scalability, Availability, and Failover Guide for
details.

2. Follow the procedure described in * Creating a New Database” on page 141 to create your
database. Until you understand all of the database settings, you need only provide a name
for the database in the Database Name field. You can leave al of the other fieldsin the
Database Specification in their default state.

3. Attach your forests to the database, as described in “ Attaching and/or Detaching Forests
to/from a Database” on page 142.

3.4 Creating and Configuring App Servers

An application is executed on an App Server, which is configured with a specific database, port
number, and so on. Once you have created a database, you can create an App Server. MarkLogic
Server allows you to create three types of App Servers to support different types of applications:

« HTTP App Serversfor executing XQuery or JavaScript, and servicing HT TP requests
from aclient, like aweb server. For information on creating and configuring an HTTP
App Server, see “Procedures for Creating and Managing HTTP Servers’ on page 68.

* XDBC App Serversfor Contentbase Connector (XCC) applicationsthat use the Java X CC
libraries. For information on creating and configuring an XDBC App Server, see
“Procedures for Creating and Managing XDBC Servers’ on page 78.

» WebDAV App Serversfor accessing aMarkLogic Server database viaaWebDAV client.
For information on creating and configuring a WebDAV App Server, see “Procedures for
Creating and Managing WebDAV Servers’ on page 89.

» ODBC App Serversfor accessing a MarkLogic Server database viaa SQL client. For
information on creating and configuring an ODBC App Server, see “ Procedures for
Creating and Managing ODBC Servers’ on page 100.

To secure your App Server using SSL, see Enabling SSL communication over XDQP in the
Administrator’s Guide.

3.5 Setting up Users, Roles, Privileges, and Permissions

MarkL ogic Server provides arich set of security objects that enable you to control user accessto
documents and applications, which are described in the Security Guide and in “ Security
Administration” on page 339 in this guide.
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In addition to the Security pagesin the Admin Ul, there are also XQuery, JavaScript, and REST
functions you can use in scripts to set up and manage security objects.

3.6 Loading Content into a Database

You can load documents into the database using the load document functions, as described in the
Loading Content Into MarkLogic Server Guide.

You can also set up aWebDAV server and client, such as Windows Explorer, to load your
documents. See Simple Drag-and-Drop Conversion in the Content Processing Framework Guide for
information on how to configure a WebDAV server to work with Windows Explorer.

Documents can also be loaded into the database by an X CC application, as described in Using the
Sample Applications in the XCC Developer’s Guide.

3.7 Running The XQuery Use Cases and Building Simple Applications

To test your MarkLogic Server configuration, Follow the procedure in Getting Sarted with
MarkLogic Server for Exploring the Use Cases. The procedure uses Query Console to evaluate the
W3C XQuery use cases.

For procedures on building a simple XQuery application, see Sample XQuery Application that Runs
Directly Against an App Server in Getting Sarted with MarkLogic Server. For more in-depth
information, see the Application Developer’s Guide. If you are writing a Java application that
communicates with MarkL ogic Server through the XCC API, see the XCC Developer’s Guide

3.8 Backing up and Restoring Data

You can make backups of a database, as described in “Backing Up a Database” on page 263,
which backs up all of the forestsin the database. You can also create backups of individual forests
used by a database, as described in “Making Backups of a Forest” on page 330.

There are anumber of key differences between database-level and forest-level backups. A
database-level backup, by default, backs up al of the forests in the database to the specified
directory. Each time a database backup isinitiated, a new set of backup datais created in that
directory. With aforest-level backup, each forest must be backed up to a separate directory. In
addition, each incremental backup of aforest is added onto the previous backup data. A forest
backup also has additional logic that checksto seeif any of its stands have changed before
overwriting the backup of the earlier stand. Only the stands that have changed are overwritten.

Along with full backups, you can use incremental backups and journal archiving to create

backups that enable you to recover your database to a specific point in time. For details, see
“Backing Up and Restoring a Database” on page 253.
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You can restore an entire database from a database backup, as described in “Restoring a Database
without Journal Archiving” on page 272. You can restore an individual forest from either a
database backup, as described in “Restoring a Database without Journal Archiving” on page 272,
or from an individual forest backup, as described in “ Restoring a Forest” on page 333.

3.9 Monitoring and Tuning Performance

For information on how to monitor the performance of MarkLogic Server, see Monitoring
MarkLogic Server Performance in the Query Performance and Tuning Guide.

Factors that impact system performance include:

» The configuration of MarkLogic Servers, as described in the Scalability Considerations in
MarkLogic Server chapter in the Scalability, Availability, and Failover Guide.

* Merges, asdescribed in “Overview of Merges. Merges are Good” on page 181.

* Fragment size, as described in “Fragments’ on page 411.

* Index configuration, as described in “ Text Indexing” on page 369.

* Rangeindexes, as described in “Range Indexes and Lexicons’ on page 389.

* Reindexing your database, as described in “ Reindexing a Database” on page 145.

» Database memory and journal settings, as described in “Memory and Journal Settings’ on
page 137.

» Database field configuration, as described in “ Fields Database Settings’ on page 159.
* Loglevels, asdescribed in “Understanding the Log Levels’ on page 433.
» Trace Events set in the Diagnostics page on the left tree menu, under the group name.

For details on how to tune your applications for maximum performance, see the Query
Performance and Tuning Guide.

3.10 Scripting and Scheduling Administrative Tasks

MarkLogic Server includes built-in and library modules that enable you to write XQuery,
JavaScript, and REST scripts that perform administrative tasks on MarkLogic Server. The
functions provided by these modules enable you to script most administrative procedures.

For example, the Admin Library Module (aamin. xqy) enables you to write scripts that create or
modify databases, forests, App Servers, set up SSL security, and so on. The Security Library
Module (security.xqy) provides a set of functions that enable you to create scripts that set up
security entities. The xamp built-in functions enable you to do forest and database backup/restore
operations, as well as other database and forest management operations.
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For agenera overview of scripting administrative tasks, see Scripting Administrative Tasks in
MarkLogic Server in the Scripting Administrative Tasks Guide. All of the available administrative
functions are described in the XQuery and XS_T Reference Guide and MarkLogic REST API
Reference.

You can schedule administrative scripts to be invoked at specific intervals or times, as described
in “Scheduling Tasks” on page 439.

3.11 Configuring Clusters, Groups and Failover

A singleinstance of MarkL ogic Server running on asingle machineis called a host. You can
configure multiple hosts into acluster, as described in the Scalability, Availability, and Failover
Guide. Within a cluster, you can create groups of similarly configured hosts, as described in
“Groups’ on page 53. Different configurations of grouped hosts are useful when different groups
of hosts perform different tasks or have different system capabilities.

Should a host go down, its duties can be resumed by another host in the cluster. MarkLogic
provides support for failover, which allows the forest to automatically mount to adifferent host in
the event of aforest’s primary host going offline. For details on configuring forests for failover,
see High Availability of Data Nodes With Failover and Configuring Shared-Disk Failover for a Forest in the
Scalability, Availability, and Failover Guide.
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4.0 Starting and Stopping MarkLogic Server
Use the following procedures to start and stop MarkL ogic Server:

e Starting the Server

e Stopping the Server

* Restarting the Server

e Example XQuery Scripts

4.1 Starting the Server
To start MarkL ogic Server, use the appropriate system command for your platform:

Platform Command

Microsoft Windows Select Start > Programs > MarkLogic Server > Start MarkLogic
Server

Note: When you start MarkL ogic Server from the Start
menu, the Windows service configuration for
MarkLogic Server is set to start automatically.
Also, if you are using Windows, to start the
service you must right-click the Start MarkL ogic
Server link in the Start menu and choose Run as
Administrator, then choose to allow the action.

Red Hat Linux /sbin/service MarkLogic start

Mac OS X ~/Library/Startupltems/MarkLogic start

4.2 Stopping the Server
There are two ways to perform a clean shutdown of MarkL ogic Server:

e Using System Command to Stop MarkLogic Server

* Using the Admin Interface to Stop MarklLogic Server
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4.2.1 Using System Command to Stop MarkLogic Server
You can stop MarkL ogic Server with the appropriate system command for your platform:

Platform Command

Microsoft Windows Select Start > Programs > MarkLogic Server > Stop MarkL ogic
Server

Note: If you are using Windows, to stop the service you
must right-click the Stop MarkLogic Server link
in the Start menu and choose Run as
Administrator, then choose to allow the action.

Red Hat Linux /sbin/service MarkLogic stop

Mac OS X ~/Library/Startupltems/MarkLogic stop

4.2.2 Using the Admin Interface to Stop MarkLogic Server
To stop the server from the Admin Interface, complete the following procedure:

1.

2.

4

Click the Hosts icon on the |eft tree menu.

Click on the name of the host you want to shut down.

Click the Status tab on the top right.

Click Shutdown.

A confirmation message displays while shutting down. Click OK to shut down the server.

Note: MarkLogic Server must be running in order for you to use the Admin Interface.
Once you have stopped the server, you will no longer be able to access the Admin

Interface until you start MarkL ogic Server again,; to restart the server, run the
system command for your platform as described in “ Starting the Server” on

page 31.

.3 Restarting the Server

To restart the server from the Admin Interface, complete the following procedure:

1.

2.

Click the Configure icon on the left tree menu.

Click the Status tab on the top right.
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3. Click Restart.
4, A confirmation message displays while restarting. Click OK to restart MarkLogic Server.
You may also manually stop and start the server as described above.

Note: Therestart operation normally completes within afew seconds. It is possible,
however, for it to take longer under some conditions (for example, if the Security
database needs to run recovery or if the connectivity between hostsin acluster is
slow). If it takes longer than afew seconds for MarkLogic Server to restart, than
the Admin Interface might return asos: service unavailable Message. If you
encounter this situation, wait several seconds and then reload the Admin Interface.

4.4 Example XQuery Scripts
This section provides the following X Query scripts:

e Script that Restarts MarkLogic Server

e Script that Stops MarkLogic Server

44.1 Script that Restarts MarkLogic Server
The following script restarts MarkL ogic Server:

xquery version "1.0-ml";
xdmp:restart ((), "Restarting MarkLogic Server")

4.4.2 Script that Stops MarkLogic Server
The following script stops MarkL ogic Server:

xquery version "1.0-ml";
xdmp : shutdown ( (), "Shutting Down MarkLogic Server")
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5.0 Clusters

This chapter describes cluster configuration using the Admin Interface. A cluster is a set of hosts
that work together. This chapter includes the following sections:

e Qverview of Cluster Configuration

e OpenSSL FIPS 140-2 Mode

¢ Procedures for Configuring Clusters

* Configuring a MarkLogic Application Message and Banner

5.1 Overview of Cluster Configuration

In MarkL ogic clusters, acommon configuration is to have one group defined for the evaluator
nodes (hosts that service query requests) and another group defined for the data nodes (hosts to
which forests are attached).

The Cluster configuration page found in the Admin Interface enables you to configure FIPS 140-
2 mode for a cluster and to couple local and foreign clusters. For a description of each
configuration option, see the help tab of the group configuration page in the Admin Interface. For
adiscussion of how clustering worksin MarkLogic Server, see Clustering in MarkLogic Server in the
Scalability, Availability, and Failover Guide.

5.2 OpenSSL FIPS 140-2 Mode

MarkLogic Server uses FIPS-capable OpenSSL to implement the Secure Sockets Layer (SSL v3)
and Transport Layer Security (TLS v1) protocols. When you install MarkLogic Server, FIPS
mode is enabled by default and SSL RSA keys are generated using secure FIPS 140-2
cryptography. This implementation disallows weak ciphers and uses only FIPS 140-2 approved
cryptographic functions. Should your applications experience any difficulty running in SSL FIPS-
mode, you can disable FIPS-mode using the Admin Interface as described bel ow.

For more information on the OpenSSL FIPS 140-2 cryptographic capabilities, refer to the
documentation provided by the OpenSSL Project at: https://www.openssl.org/docs/fips.html

5.3 Procedures for Configuring Clusters
The following procedures describe how to configure clustersin MarkLogic Server:

e  Configuring OpenSSL FIPS 140-2 Mode

e Cluster Encryption Options

*  Coupling Clusters
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5.3.1 Configuring OpenSSL FIPS 140-2 Mode

When FIPS 140-2 mode is enabled, the OpenSSL library isinitialized into FIPS 140-2 mode at
system startup. Note that thisis the default behavior of MarkLogic Server. If FIPS modeis
enabled or disabled on arunning system, the OpenSSL library is reconfigured appropriately
without requiring a server restart. When the FIPS mode setting changes and secure XDQP is
configured, all XDQP connections are dropped and reestablished.

To configure a cluster to run in FIPS 140-2 mode, perform the following steps:
1 Log into the Admin Interface.
2. Click the Clustersicon on the |eft tree menu.

3. Select the local cluster. Click the Configure tab to open the Edit Local Cluster
Configuration page.

r Summary ' Configure ' Keystore ' Ops Director ' Couple ' Help _

Edit Local Cluster Configuration . ok | | cancel

Local Cluster The cluster specification.

cluster name MyCluster

The cluster name

sl fips enabled® @ trye false

Whether or not SSL FIPS is enabled.

4, To configure FIPS 140-2 mode, select true Or false asneeded. For SSL FIPS Enabled,
select true.

5. Click OK to save the change.

5.3.2 Cluster Encryption Options

The Key Management Service (KMS) manages a keystore that stores the encryption keys used to
encrypt datain asecure location. This keystore can be either the MarkL ogic embedded PKCS #11
secured wallet, or an external third party KM S that conformsto the KMIP-standard interface. The
embedded keystore isinstalled by default when you install MarkLogic 9.0-x or later.

This section describes how to configure encryption for a group. For more details on configuring
encryption to protect your data on media, see Encryption at Rest in the Security Guide.

Note: Adding or changing any encryption information will require arestart of all of the
hostsin the cluster.
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To configure encryption using the embedded keystore in the Admin Ul, do the following:

1 Click Clustersin the left navigation tree and click the name of the cluster you want to
configure.

2. Click the Keystore tab to open the Edit Keystore Configuration page.

Edit Keystore Configuration [ ok | [ cancer |
data encryption default-off w
Enable encryption for user data.
config encryption off w
logs encryption off w
Enable encryption for new log files.
kms type internal

Type of KMS used to manage keys for newly encrypted files.

af752693-6fb5-4cB4-b085-6bc0%aadvere

f5418621-e060-4dcB-a58a-9197af61 629

28cbbS51-cT40-42d8-Bbad-ab0aZdT caeds
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3. Use the drop-down menus to configure encryption for data, config files, and log files.
Setting Description
data encryption Specifies whether or not encryption is enabled for user data. The options
are:

force — Force encryption for all datain the cluster. The database
configuration cannot overwrite this setting.

default-on — By default encryption is on. The database configuration
can overwrite this setting.

default-off — By default encryption is off. The database configuration
can overwrite this setting.

config encryption Specifies whether or not encryption is enabled for configuration files

logs encryption Specifies whether or not encryption is enabled for log files.

kmstype Specifies whether the KM Sisinternal to MarkLogic or an external KMS

A keystore is a secure location where the actual encryption keys used to
encrypt data are stored. The keystore for encryption at rest is akey
management system (KMS). This keystore can be either the MarkLogic
embedded PKCS #11 secured wallet, or an external third party KMS

4, Click ok when you are done.
To configure an external KMS, do the following:

1. Select the External KM S tab.
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Internal KM 5 External KMS

host name localhost
The host name(s) of the external Key Management Server. |f multiple, separated by comma.

port 055
The external Key Management Servers socket port number(s), | multiple, separated by comma.

external data encryption key id 42311a86-3932-4013-2302-229060 3 bea
A UUID identifying the encryption key st the sxternal KMS that should be used to encrypt data files

external config encryption key id bOcaad1b-1b0b-4abb-523e-fB0S0c423d56
A UUID identifying the encryption key at the external KMS that should be used to encrypt configuration
files

external logs encryption key id 8bc00137-5300-4842-ac21-081d80eD3dbe

A UUID identifying the encryption key at external KMS that should be used to encrypt log files

Synchronize Keys

ok cancel
2. Enter the following information to identify the external KM S and the required encryption
keys.
Setting Description
host name The host name of the Key Management Server (KMS).
port The KMS client socket port number.

external data encryption | The encryption key at the KM S to encrypt user data.
key id

external config The encryption key at the KM S to encrypt configuration files.
encryption key id

external logs encryption | The encryption key at the KM S to encrypt log files.
key id

The encryption keys must be a URN representation of a UUID as defined by Network
Working Group Request for Comments: 4122 :

http://www.ietf.org/rfc/rfc4122.txt

For example:

06ea22c9-b972-4652-8d0f-9e58c62e0f7f
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3. Click ok when you are done.

5.3.2.1 Change the Internal KMS Password

The default password value for the internal KM S is the admin user password for that instance.
You can change the password for the internal KM S using the Change Internal KM S Password
screen. To change the internal KM S password, follow these steps:

1 Click Clustersin the left navigation tree and click the name of the cluster that has the
KMS keystore with the password you want to change.

2. Click the Keystore tab to open the Edit Keystore Configuration page. Click the change
password button on the Edit Keystore Configuration page. This opens the Change Internal

KMS Password page.
Change Internal KMS Password ok | [ cancel
Current password
Encrypted Password.
Required.
New password
Encrypted Password.
Required.
Confirm new password
Encrypted Password.
Required.
ok ) - cancel )
3. Enter the current password in the first field, and then enter the new password in the second

field. Confirm the new password by entering it again in the third field.
4, Click ok when you are done.

For more about MarkL ogic encryption at rest and the internal KM S, see Configuring Encryption at
Rest in the Encryption chapter of the Security Guide.
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5.3.2.2 Synchronizing the KMS Keys

You can synchronize the KM S keys with the envel oped keys on MarkLogic Server. Thisis useful
when you use Encryption at Rest feature.

To synchronize the KM S keys, do the following:

1 Click Clustersin the left navigation tree and click the name of the cluster that has the
KMS keystore with the keys you want to synchronize.

2. Click the Keystore tab to open the Edit Keystore Configuration page.

3. Click the Synchronize Keys button on the Edit Keystore Configuration page. This opens
the Synchronize Keys page.

Synchronize Keys

Confirm you would like to synchronize MarkLogic's keys with
your KMS.

ok cancel

4, Click ok to confirm that you want to synchronize the MarkL ogic Server keys with your
KMS.

5.3.3 Coupling Clusters

You can use the Admin Interface to couple local and foreign clusters to enable inter-cluster
communication.

Note: Theforeign cluster must be running the same version of MarkL ogic as the local
cluster.

Note: The procedure described in this section must be repeated for every cluster.
Before coupling clusters, you must specify a bootstrap host for each cluster. By default, the name
of the cluster isthat of the bootstrap host. You must edit the cluster name in the Local Cluster

Configuration on each local cluster to be coupled with foreign clusters.

1. On theloca host, select Local Cluster under Clusters at the bottom of the left-hand menu:
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Configure
j Groups
j Databases
-y Hosts
j Forests
- j Mimetypes
j Securty
E| f,. Clusters

'fi ;[E?I.e:a

2. Select the Configure tab to display the Edit Local Cluster Configuration page. Enter the

cluster name:
Summary Configure Dps Director Couple Help
Edit Local Cluster Configuration | ok | [ cancel

Local Cluster The cluster specification.

cluster name Masted
The cluster name

3. Each cluster to be coupled must have one or more bootstrap hosts that stores the
configuration information needed to establish an initial connection to foreign clusters.
You must identify the bootstrap hostsin each cluster before attempting any of the
configuration procedures described in this chapter.

The clustersin a production system will typically have more than one bootstrap host to
ensure availability. When establishing an initial connection with alocal cluster, aforeign
cluster will connect to the first available bootstrap host.

In the Local Cluster Configuration page, select one or more hosts to serve as the bootstrap
hosts for this cluster.

Note: Itisbest to choose the host that hosts your Security forest as your bootstrap host. If

you have configured your Security forest for local disk failover, then also choose
the host that hosts your Replica Security forest as a bootstrap host.
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Summary Configure Ops Director Couple Help

Edit Local Cluster Configuration . ok | | cancel

Local Cluster The cluster specification.

cluster name Master
The cluster name

ssl fips enabled* @ true false

Whether or not 35L FIPS is enabled.

bootstrap hosts The hosts that foreign clusters will use fo bootsirap communication with this cluster.

gorden-1.marklogic.com

I_F\?gordnn-z.mnrldogic.com

4, Click OK to save the Local Cluster Configuration.
The remaining steps in this procedure describe how to “couple” aforeign cluster
configuration to the bootstrap host on your local cluster. If you have designated more than
one bootstrap host on your local cluster, pick any one of them.

5. In the Local Cluster Configuration page, select the Couple tab.

Software pre-release expires in 80 days Edit Local Cluster Configuration

Edit Local Cluster Configuration . ok | cancel |

Local Cluster The cluster specification.

6. In the Foreign Cluster portion of the Local Cluster Configuration page, enter the Host
Name for any host in the foreign cluster to be coupled. You can also specify the Admin
Port (if necessary) and the communication protocol to be used between the clusters (HTTP
or HTTPS). When you have SSL enabled on the Admin App Server on the bootstrap host
in the foreign cluster, set the protocol to nttps. Click Ok and the Foreign Cluster
Configuration page appears.
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Local Cluster — Local Cluster Configuration which will be fransfered fo

Foreign Cluster. | edit

Cluster Name Mastar

Hostname Host 1D Port

gordaon- 117535669520674590252 7995
1.markdegic_com

Foreign Cluster — Entfer Host and Admin Ul Port in Foreign Cluster.

Host Name gorden-2

Host in foreign cluster.
Required.
Admin Port 5001
Port of Admin Ul on the foreign host.
Required.
Protocol hittp

%e host's Admin Ul has 551 enabled.
hitps

|. ok J |. cancel J
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7. In the Foreign Cluster Configuration page, if you are using SSL for inter-cluster
communication, configure the SSL security settings and timeout values.

Foreign Cluster — Specified Host in Foreign Cluster

foreign host name

foreign port

foreign protocol

xdgp ssl
enabled

xdgp 2zl allow
sslv3

xdgp 2zl allow
fls

xdgp szl
ciphers

xdgp timeout

host timeout

gordon-2
3001
hitp

trug '@ falze
Whether or not SSL is enabled for XDGP

2 true falze
Whether or not S5Lv3 is sllowed for XDQP

@ true false
Whether or not TLS is sllowed for XDQR

ALLILOW@STRENGTH
A colon separated list of ciphers (e.qg.
ALLILOW-@STRENGTH)

10
The DGR protocol imeout, in seconds.

30
The host responze fimeout, in seconds.

ok

| cancel |

Foreign Cluster Setting

Description

xdgp ssl enabled

Set to true to enable SSL to encrypt all XDQP traffic between the

clusters.

xdgp ssl allow sslv3

Set to true to enable the Secure Sockets Layer (SSL) v3 protocol for
inter-cluster XDQP communication.

xdgp ssl allow tls

Set to true to enable the Transport Layer Security (TLS) protocol
for inter-cluster XDQP communication.
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Foreign Cluster Setting Description

xdgp ssl ciphers Enter one or more of the SSL ciphers defined in http:/
www.openssl.org/docs/apps/ciphers.html or leave as default. If
MarkLogic Server is operating in FIPS mode, then the cipher must
be a FIPS-approved cipher or SSL communication will fail.

xdgp timeout Specify the time, in seconds, before the XDQP connection between
thelocal cluster and the foreign cluster times out. Default is 10
seconds.

host timeout Specify the time, in seconds, before aMarkL ogic Server host on the

local cluster communicating with a host on the foreign cluster times
out. Default is 30 seconds.

8. In the Verify Add Foreign Cluster page confirm all of the settings are correct and click
OK.

Couple Clusters - Validated
(Local)

Coupling validated. Press OK to couple both clusters ("Master” and
"gordon-2-cluster”)

u? cancel

9. Click OK for any subsequent validate screens.

10.  When validation is complete, the Summary window appears and displays the summary for
the Foreign Cluster configuration. Bootstrapped indicates whether the foreign cluster
configuration has been received by the local cluster. Last Bootstrap indicates the last time
the foreign cluster configuration was received by the local cluster. Initially the status of
Bootstrapped may appear asfalse and Last Bootstrap as never. Refresh your browser page
to see the current status.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 46


http://www.openssl.org/docs/apps/ciphers.html
http://www.openssl.org/docs/apps/ciphers.html

MarkLogic Server Clusters
Foreign Cluster: Replica-1 -- Foreign Cluster Configuration | delete || edit |

Cluster ID 11669520052076855832

Cluster Name Replica-1

XDQP Timeout 10

Host Timeout a0

XDQP 55L _

Certificate -——--BEGIN CERTIFICRTE--——-
MIICaTCCABWgAWIBAGT IOTNSM+¥1xT IwlQY Ko Z ThveRAQEFREWHEAMBsEE 1UE
ExMUMTEZN k4M7 AwHT Twilz ¥ SHTU4Mz Twilh cHMTEwOT IwMTqwOTU4HhcNM EwDTE 3
MTqwOTT4R & MR OwGw Y IV OQDE xMT ¥ 20T gy MDA M RAN k1 NTg=Mj CCAS TwDIY.T
HoZ ThweNAQEEBQADggEPADCCADoCggEERNE Dt He sS4 sH3 SrwyldMSEL Cp / HEk g
MhubE fEc ZNqDHi TXT y10fSXg/ FEC0bE 3350ViBOTYi Fowy3b2 ShIL4HThSHO 325
Oalx3viRTHyDwoZPZ1 €3PhTFHITRl pilsQowgDdtOvgwN1CID4RynSAEMI 08cTsD
SazWipwXkl/eaChJeXNkEdixzGpqKoRubdZuG] KEcEUT+HFi px0Jha/ 7Pin0Vk0E
WEW1ZeagnOGgldiNygM/ Z4ZRWE419UT3nz 3Thve 372 ] I¥rFRIZSbIWw] 6V T/ HuX
CTZN raUD0oKi 55 § Te $0uxbi X IndFpe TATk 5 HAOHLAO] uD}apKEG1 cCAWERR aMI
MAswCOYDVROTEATwADANEgkahkiGowlBRQUFLROCROER j ShALOdvb3G1 ZpxhglVs
U8rTpfkkbnnriHtud(TgsisAchRCERT 1MggCr3EZ RnuWu+HRrFPe FTuRSFNZ snx
Iémi SerpLlulNyHqhe i sLI3rRE+ £wt DrEIYETS/ zevy+CRCOhE /qDEZTVECI cJH
1pQ3s+onKEGoBNgkHAAT] Y4mAVEEADWOSK Hyq2 Yotgi 3NhebIFEQMES TR LbgZqW
£09 108 Ir¥nrxVSTeGtkvoz0ridwl 4]/ kale 3F3 10T gsx TmlS 3SHSEMZ 02 FhEVim
EMqsS8ghkdaZNubCYoYGewSnsd JAWE 7oK 7o fRVELS ] r cemEMAS TFol Edbmwi25 2
4L==
————— END CERTIFICATE-—---

XD@QP 55L false

Enabled

XDOQP 551 Allow trus

55Lv3

XDOQP 551 Allow trus

TLS

XDGEP 551 ALLILOW @STRENGTH

Ciphers

Host Host 1D Port
gordon- 1052080260544198778 79895
2 markiogic_com

Local Databaze as Database Foreign Database

Master Documents Documents

Local Bootstrap Host Bootstrapped Last Boostrap

gordon-
1 .marklogic_com

true 2011-09-207T13:46:45-07:00

* |f "Last Boctstrap” shows "never”, there is a cluster communication problem.

5.4 Configuring a MarkLogic Application Message and Banner

This topic describes how to configure your cluster to display a notification dialog and an
application banner when users navigate to one of the built-in MarkL ogic application pages, such
as Query Console or the Monitoring Dashboard.

Administrators might want to use this feature in situations such as the following:

* Notify users of important system status changes, such as a planned outage.

* Makeit easy for usersto distinguish between MarkL ogic clusters, such as testing versus
production environments.
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The notification dialog isonly displayed to each user once per host from which he or she connects
to aMarkL ogic application. If the notification message changes, the dialog will be displayed
again, next time the user navigates to one of the affected applications.

Specify the Ul configuration in the configuration document in the A pp-Services database with the
URI /cluster-ui-settings.xml. MarkLogic installs a deactivated default configuration that you
can use as a baseline for customization.

For more details, see the following topics:

e Example Configuration

¢ Configuration Reference

e Example: Creating a New Configuration Document

e Example: Activate/Deactivate a Configuration

e Example: Modify the Notification Dialog Text

e Example: Modify the Banner Text

54.1 Example Configuration

This example is based on the following configuration. (Whitespace has been added to improve
readability.) For more details on the structure and meaning of the elements, see “Configuration
Reference” on page 49.

<env-ui:environment-ui xml:lang="zxx"
xmlns:env-ui="http://marklogic.com/environment-ui">
<env-ui:ui-activestrue</env-ui:ui-actives
<env-ui:ui-label>Welcome to the PRODUCTION STAGING cluster</env-ui:ui-labels>
<env-ui:ui-header-color>#33CC99</env-ui:ui-header-color>
<env-ui:ui-header-text-color>#000000</env-ui:ui-header-text-colors>
<env-ui:ui-message>
This cluster will be unavailable on odd Tuesdays of even months.
</env-ui:ui-message>
</env-ui:environment-uis
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This configuration has the following effects on the Ul of applications such as Query Console and
the Monitoring Dashboard:

1 The first time a user navigates to one of the built-in MarkL ogic applications, MarkL ogic
displays the following dialog. The text comes from the ui -message configuration element.

This cluster will be unavailable on odd Tuesdays of even manths.
b | g

i
o oK
B )= o 0 e R s =l Y A T=F= T [=] =T w M ]

2. After the user dismisses the dialog, the configured banner is displayed at the top of the
application page. The text comesfrom theui-1abe1 configuration element, and the banner
colors come from the ui-header-color and ui-header-text-color €ements.

Welcome to the PRODUCTION STAGING cluster

"ht[a.rk[.ugic- =] Query Console %% Configurat

When no Ul customization is active, no banner is displayed.

5.4.2 Configuration Reference

The/cluster-ui-settings.xml document in the App-Services database must have the following
structure. All elements are required.

<env-ui:environment-ui xml:lang="zxx"
xmlns:env-ui="http://marklogic.com/environment-ui">
<env-ui:ui-activesboolean</env-ui:ui-actives
<env-ui:ui-labelsbanner text</env-ui:ui-labels>
<env-ui:ui-header-color>color code</env-ui:ui-header-colors>
<env-ui:ui-header-text-color>color code</env-ui:ui-header-text-colors>
<env-uil:ui-message>notification dialog text</env-ui:ui-messages>
</env-ui:environment-uis
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The following table describes the child elementsin more detail:

Element Local Name Description
ui-active Set to true for the configuration to take effect. Set to falseto returnto
the default behavior (no notification dialog or banner).
ui-label Text to be displayed in the banner.
ui-header-color The background color of the banner.

ui-header-text-color | The color of the message text in the banner.

ui-message The message to be displayed in the notification dialog box. The
message is displayed to user only once (per host from which the user
connects to the cluster), unless you update the configuration with a

new message.

5.4.3 Example: Creating a New Configuration Document

Use this example to create an entirely new configuration document, rather than replacing just a
portion of the existing configuration. For incremental changes, see the remaining examples.

Follow this procedure to create a new configuration using the template configuration that is
installed with MarkLogic. Note that the template configuration is not active by default.

1 Read the templ ate configuration from the App-Services database to get a baseline for your
changes. To read the default configuration:

xquery version "1.0-ml";
fn:doc('/cluster-ui-settings.xml')

2. Modify the configuration to meet your requirements.
3. Insert the new configuration into the App-Services database. For example:

xquery version "1.0-ml";

let $new-config := (: YOUR CONFIG ELEM HERE :)
return xdmp:document-insert ('/cluster-ui-settings.xml', $new-config)
4, Navigate to one of the built-in MarkL ogic applications to observe your changes. For

example, navigate to Query Console (http: //host:8000/qconsole). If you already had one
of the applications open in your browser, reload the page.

If you do not get adialog or see the banner, thereislikely an error in your configuration.

MarkL ogic validates your configuration against the schemain rvstarL prr/config/environment-

ui.xsd.
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54.4 Example: Activate/Deactivate a Configuration

Use the following script to activate or deactivate a configuration. Run the script in Query Console
against the App-Services database.

xquery version "1.0-ml";
declare namespace env-ui = "http://marklogic.com/environment-ui";

(: Set this var to false to deactivate, true to activate :)
let $state := fn:false()
let $env-ui-node :=
fn:doc('/cluster-ui-settings.xml') /env-ui:environment-ui
return
if (exists ($env-ui-node)) then
xdmp :node-replace (
Senv-ui-node/env-ui:ui-active,
<env-ui:ui-active>{$state}</env-ui:ui-actives)
else ()

(: Reload Query Console to see your changes :)

5.4.5 Example: Modify the Notification Dialog Text

Use the following script to change the text displayed in the notification dialog box. Changing the
text causes the dialog to be displayed to users the next time they navigate to one of the built-in
MarkL ogic applications.

Run this script in Query Console against the App-Services database.

xquery version "1.0-ml";
declare namespace env-ui = "http://marklogic.com/environment-ui";

(: Set this variable to your new notification :)
let $new-message := "This is your new message."
let $env-ui-node :=
fn:doc('/cluster-ui-settings.xml') /env-ui:environment-ui
return
if (exists ($env-ui-node)) then
xdmp :node-replace (
Senv-ui-node/env-ui:ui-message,
<env-ui:ui-message>{$new-message}</env-ui:ui-message>)
else ()

(: Reload Query Console to see your changes. :)

When you reload Query Console, the notification dialog box should be displayed. It should
contain your new message.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 51



MarkLogic Server Clusters

5.4.6 Example: Modify the Banner Text

Use the following script to change the text in the banner that appears at the top of each built-in
MarkL ogic application page. Run the script in Query Console against the App-Services database.

xquery version "1.0-ml";
declare namespace env-ui = "http://marklogic.com/environment-ui";

(: Set this variable to your new banner label :)
let $new-label := "This is your new banner text."
let $Senv-ui-node :=

fn:doc('/cluster-ui-settings.xml') /env-ui:environment-ui
return

if (exists ($env-ui-node)) then

xdmp :node-replace (
Senv-ui-node/env-ui:ui-label,

<env-ui:ui-label>{$new-label}</env-ui:ui-label>)
else ()

(: Reload Query Console to see your changes. :)
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6.0 Groups

This chapter describes groups in MarkL ogic Server, and includes the following sections:

* Qverview of Groups

e Example

* Procedures for Configuring and Managing Groups

This chapter describes how to use the Admin Interface to create and configure groups. For details
on how to create and configure groups programmatically, see Creating and Configuring Groups in
the Scripting Administrative Tasks Guide.

6.1 Overview of Groups
The basic definitions for group, host, and cluster are the following:

* A groupisaset of similarly configured hosts within a cluster.
* A host isan instance of MarkL ogic Server running on a single machine.
* A cluster isaset of hosts that work together.

For single-node configurations, you can only use one group at a time (because there is only one
host). For clusters configurations with multiple hosts, you can have as many group configurations
as makes sense in your environment.

Groups allow you to have several configurations, each of which appliesto adistinct set of hosts.
Different configurations are often needed when different hosts perform different tasks, or when
the hosts have different system capabilities (disk space, memory, and so on). In cluster
configurations, a common configuration isto have one group defined for the evaluator nodes
(hosts that service query requests) and another group defined for the data nodes (hosts to which
forests are attached).

HTTP, ODBC, XDBC, and WebDAV servers are defined at the group level and apply to all hosts
within the group. Schemas and namespaces can aso be defined at the group level to apply group-
wide.

The Configure tab of the Group Administration section of the Admin Interface enables you to
define configuration information for memory settings, SMTP server settings, and other
configuration settings. The values for the settings are set at installation time based on your system
memory configuration at the time of the installation. For a description of each configuration
option, see the Help tab of the Group Administration section of the Admin Interface.
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6.2 Example

The relationships between a cluster, agroup and a host in MarkL ogic Server may be best
illustrated with an example.

In this example, each machineis set up as a host within the example cluster. Specifically, hosts ez,
g2 and g3 belong to a group caled evaluator-Nodes. They are configured with HTTP servers and
XDBC serversto run user applications. All hosts in the evaluator-Nodes group have the same
MarkLogic Server configuration.

Hosts b1, p2 and p3 belong to agroup called pata-nodes. HOStS in the pata-nodes group are
configured with data forests and interact with the nodes in the evaluator-nodes group to service
data requests. See the sections on databases, forests and hosts for details on configuring data
forests.

Example Cluster
Group: Evaluator-Nodes
\
'l, ______________________________________ “
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== == 1
: _-af DT :
. Host E1 Host E2 Host E3 A
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N 3
: ‘[/4~ = — _ \_],’ :
! = ——=
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\ ]
' '
: :
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| ]
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1 = — /=== = :
: ’_ﬂ- [———— —_ [— [— =\| '
1 R = = == = === = = m m~. :
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t 7 | HostDl |——— Host D2 | —— HostD3 |—— | "~
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L A
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Group: Data-Nodes

For more information about clusters, see the Scalability, Availability, and Failover Guide.
Note: If you are administering a single-host MarkL ogic environment, the host is

automatically added to a Default group during the installation process. Y ou will
only have one host in the group and will not be able to add other hosts to the group.
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6.3 Procedures for Configuring and Managing Groups
The following procedures describe how to create and manage groupsin MarkLogic Server:

e Creating a New Group

¢ Group Settings

e Enabling SSL communication over XDQP

e Configuring an SMTP Server

¢ Restarting All Hosts in a Group

e Deleting a Group

6.3.1 Creating a New Group
To create a new group, perform the following steps:

1. Log into the Admin Interface.
2. Click the Groups icon on the |eft tree menu.

3. Click the Create tab on the Group Summary page. The Create Group page displays.

Create Group

Configure
ELR croups [ ek | | cancel |
' ;:;ﬂ Default
E}ﬂ, NewGroup group — The senver specification.
'c:;j Databases
'c:;j Hosts
'ti:ﬂ Forests
' EE’ Mimetypes The name of a group of servers.
'ti;ﬂ Security Required. You must supply a value for group-name.

group name

4. Go to the Group Name field and enter a short hand name for the group.
MarkL ogic Server will use this name to refer to the group.

5. You can set the Cache Sizing method to enable you to manually set the settings for your
caches, or have MarkLogic automatically set the cache settings. If you select automatic,
MarkL ogic automatically sizes the caches based on the available memory resources
allocated at startup time. If you select enode, MarkLogic also automatically sizes the
caches, but the sizes are tuned for better memory utilization of an Evaluation Node. If you

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 55



MarkLogic Server Groups

select anode, MarkL ogic automatically sizes the caches as well, but the sizes are tuned for
better memory utilization of a Data Node.

The automatic, enode and dnode Methods are necessary when running MarkLogic in an
container, but are also applicable when running MarkLogic in other environments. When
the Cache Sizing method is set t0 automatic, enode, OF dnode, al manual cache settings,
such as List Cache Size, Compressed Tree Cache Size and so on, can be set in the group
configuration, but are not used until the Cache Sizing method is set t0 manuai.

If you set the Cache Sizing method to manua1, you can change cache size values, such as
List Cache Size, Compressed Tree Cache Size and Expanded Tree Cache Size and so on,
or leave the defaults.

Note: Switching the Cache Sizing method from manua1 tO automatic restarts MarkLogic
Server. Switching from automatic t0 manual restarts MarkLogic Server if the
current configuration does not match the saved configuration. Otherwise,
MarkLogic Server does not restart.

cache sizing* manual =

automatic
list cache size* enode

dnode : cache, in megabytes.
list cache partitions* ]

The number of list cache partitions.

compressed tree cache
size*

compressed tree cache
partitions*

expanded tree cache
size*

expanded tree cache

partitions*

triple cache size*

triple cache partitions*

triple value cache size*

MarkLogic 10—May, 2019

2048
The size of the compressed tree cache, in megabytes.

3
The number of compressed tree cache partitions.

4095
The size of the expanded tree cache, in megabytes.

2
The number of expanded tree cache partitions.

2048
The size of the triple cache, in megabytes.

3
The number of triple cache partitions.

4095
The size of the triple value cache, in megabytes.
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6. System Log Level specifies the minimum log level messages sent to the operating system.
Log levelsare listed in decreasing level of log details. You may change the system log
level or leave it at the default level.

7. File Log Level specifiesthe minimum log level messages sent to the log file. Log levels
are listed in decreasing level of log details. You may change thefilelog level or leaveit at
the default level.

8. The Rotate Log Filesfield specifies how often to start anew log file. You may change this
field or use the default value provided.

9. The Keep Log Filesfield specifies how many log files are kept. You may change thisfield
or use the default value provided.

10. Set Failover Enableto trueif you want to enable failover for the hostsin the group. To use
failover, you must also enable failover for individual forests. If you set Failover Enableto
false, failover isdisabled for al the hosts in the group, regardiess of their forest
configurations.

11.  The SSL Enabled option and XDQP SSL Ciphersfield are to enable SSL for XDQP.

12.  Click OK.

Note: For information about auditing, including how to configure various audit events,
see “ Auditing Events’ on page 111.

Adding agroupisa“hot” administrative task; the changes are reflected immediately without a
restart.

6.3.2 Group Settings
To access the settings for a particular group, perform the following steps:

1. Log into the Admin Interface.

2. Click the Groupsicon on the left tree menu.

3. Click the Configure tab at the top right.

4, L ocate the group for which you want to view settings.

5. Click theicon for this group.
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The Group settings are as follows.

Field

Description

cache sizing

The cache sizing method. When the method is automatic, the cache
size and cache partitions are computed automatically and the
manual cache configuration settings are ignored. When the method
is enode, the cache size and cache partitions are al'so computed
automatically but they are tuned for better memory utilization of an
Evaluation Node. The manual cache configuration settings are
ignored when the method is enode. When the method is dnode, the
cache size and cache partitions are also computed automatically but
they are tuned for better memory utilization of a Data Node. The
manual cache configuration settings are ignored when the method
is dnode. When the method is manual, the manual cache
configuration settings are used.

list cache size

The amount of memory to dedicate to caching termlist data for al
on-disk stands. This setting is only used when cache sizing is set to
manual.

list cache partitions

The number of independent list cache partitions to alocate. More
partitions alow more concurrency, but make each individual cache
partition smaller, which could make it more likely for the cache to
fill up. The default is determined based on the amount of memory
on your system and should work well for most installations. If you
see alot of CPU under-utilization under heavy concurrent query
loads then raising this value can improve performance. The server
may use fewer or more than the configured partitions to keep
partition sizes between 2048 and 8192 megabytes. This setting is
only used when cache sizing is set to manual.

compressed tree cache
size

The amount of memory to dedicate to caching tree datain
compressed form for al on-disk stands. This setting is only used
when cache sizing is set to manual.
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Field

Description

compressed tree cache
partitions

The number of independent compressed tree cache partitions to
allocate. More partitions alow more concurrency, but make each
individual cache partition smaller, which could make it more likely
for the cache to fill up. The default is determined based on the
amount of memory on your system and should work well for most
installations. If you see alot of CPU under-utilization under heavy
concurrent query loads then raising this value can improve
performance. The server may use fewer or more than the
configured partitions to keep partition sizes between 512 and 8192
megabytes. This setting is only used when cache sizing is set to
manual.

expanded tree cache size

The amount of memory to dedicate to caching tree dataiin
expanded form for the query evaluator. This setting is only used
when cache sizing is set to manual.

expanded tree cache
partitions

The number of independent expanded tree cache partitions to
allocate. More partitions alow more concurrency, but make each
individual cache partition smaller, which could make it more likely
for the cache to fill up. The default is determined based on the
amount of memory on your system and should work well for most
installations. If you see alot of CPU under-utilization under heavy
concurrent query loads then raising this value can improve
performance. The server may use fewer or more than the
configured partitions to keep partition sizes between 1024 and
8192 megabytes. This setting is only used when cache sizing is set
to manual.

triple cache size

The amount of memory to dedicate to caching triple datafor all on-
disk stands. This setting is only used when cache sizing is set to
manual.

triple cache partitions

The number of independent triple cache partitionsto allocate. More
partitions allow more concurrency, but make each individual cache
partition smaller, which could make it more likely for the cache to
fill up. The default is determined based on the amount of memory
on your system and should work well for most installations. If you
see alot of CPU under-utilization under heavy concurrent query
loads, then raising this value can improve performance. The server
may use fewer or more than the configured partitions to keep
partition sizes between 1024 and 8192 megabytes. This setting is
only used when cache sizing is set to manual.
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Field

Description

triple value cache size

The amount of memory to dedicate to caching triple value data for
all on-disk stands. This setting is only used when cache sizing is set
to manual.

triple value cache
partitions

The number of independent triple value cache partitionsto allocate.
More partitions alow more concurrency, but make each individual
cache partition smaller, which could make it more likely for the
cacheto fill up. The default is determined based on the amount of
memory on your system and should work well for most
installations. If you see alot of CPU under-utilization under heavy
concurrent query loads, then raising this value can improve
performance. The server may use fewer or more than the
configured partitions to keep partition sizes between 512 and 8192
megabytes. This setting is only used when cache sizing is set to
manual.

compressed tree read size

The size of the block for random access when reading compressed
treefiles.

triple cache timeout

Thetime, in seconds, that a cached triple index page can be unused
before being eligible to be flushed from the cache. Larger values
can potentially cause more memory to be used for by the triple
cache. Smaller values can potentially cause more time to be used
reloading triple index pages.

triple value cache timeout

The time, in seconds, that a cached triple value index page can be
unused before being eligible to be flushed from the cache. Larger
values can potentially cause more memory to be used for by the
triple value cache. Smaller values can potentially cause more time
to be used reloading triple value index pages.

smtp relay

The network location (host:port) of the SMTP server. Thisserver is
used for all SMTP requests issued through the xdmp:email built-in
function. The default port number of the SMTP server is 25. For
details, see “ Configuring an SMTP Server” on page 64.

smtp timeout

The time, in seconds, before an SMTP request times out and issues
an error.

http user agent

The User-agent string issued when making HT TP requests from an
App Server in the group.

http timeout

Thetime, in seconds, before an HT TP request times out.
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Field Description
xdgp timeout Thetime, in seconds, before arequest between aMarkL ogic Server
evaluator node (the node from which the query isissued) and a
MarkLogic Server data node (the node from which the forest data
isretrieved) times out.
host timeout The time, in seconds, before a MarkL ogic Server host-to-host

reguest times out. The host-to-host requests are used for
communication between nodes in a MarkLogic Server cluster.

host initial timeout

The time, in seconds, that an instance of MarkLogic Server will
wait for another node to come online when the cluster first starts up
before deciding that the node is down, and initiating failover for
any forests that are assigned to that offline host.

retry timeout

The time, in seconds, before a MarkL ogic Server stops retrying a
request.

modul e cache timeout

The time, in seconds, that a cached module can be unused before
being flushed from the cache. Larger values can potentially cause
more memory to be used for cached modules. Smaller values can
potentially cause more time to be used reloading uncached
modules.

system log level The minimum log level messages sent to the operating system. Log
levels are listed in decreasing level of log details. You may change
the system log level or leaveit at the default level.

filelog level The minimum log level messages sent to thelog file. Log levelsare

listed in decreasing level of log details. You may change thefile
log level or leaveit at the default level.

the rotate log files

Specifies how often to start anew log file. You may change this
field or use the default value provided.

the keep log files

Specifies how many log files are kept. You may change thisfield
or use the default value provided.

failover enable

Set to true if you want to enable failover for the hosts in the group.
To use failover, you must also enable failover for individual
forests. If you set Failover Enableto false, failover isdisabled for
all the hostsin the group, regardiess of their forest configurations.

xdqp-ssl-enabled

Specifies whether SSL is enabled for XDQP. For details, see
“Enabling SSL communication over XDQP” on page 63.

xdgp-sdl-allow-sslv3

Specifies whether the SSL v3 protocol is alowed for XDQP.

MarkLogic 10—May, 2019

Administrator’ s Guide—Page 61




MarkLogic Server

Groups

Field

Description

xdgp-sdl-allow-tls

Specifies whether the Transport Layer Security protocol is allowed
for XDQP.

xdgp-ssl ciphers

The SSL ciphers that may be used.

background 1/0 limit

The maximum megabytes per second that a host may use for
background 1/0 (merge, backup, restore). A value of 0 means no
limit.

metering enabled

Specifiesif usage metering is enabled for this group. When usage
metering is enabled, a small amount of statistics about resources
being used is saved to the meters database.

performance metering
enabled

Specifiesif performance metering is enabled for this group. When
enabled, performance statistics are stored in the Meters database to
enable historic views of cluster performance.

metering database

The name of the database in which usage metering and historic
performance data will be stored.

performance metering
period

The performance metering period in minutes.

metering retain raw

The number of days raw performance metering datais retained.

metering retain hourly

The number of days hourly performance metering data is retained.

metering retain daily

The number of days daily performance metering data is retained.

telemetry-log-level

The minimum log level for log messages collected and sent by
telemetry. For details, see Configure Telemetry in the Admin Ul in the
Monitoring MarkLogic Guide.

telemetry-metering

The set of Metering data collected by telemetry. For details, see
Telemetry in the Monitoring MarkLogic Guide.

telemetry-config

The frequency of Config file changes collected by telemetry. For
details, see Telemetry in the Monitoring MarkLogic Guide.

telemetry proxy

The URL of the proxy used by telemetry. Proxy URL should start
with https://, for exampl € https://proxy.marklogic.com:8080. If
you don't specify the port number, it assumes the proxy server is
listening on port 8080. For details, see Telemetry in the Monitoring
MarkLogic Guide.
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Field Description

s3 domain The internet domain name of the simple storage service. The
default value is s3 . amazonaws . com. TO access a different ssmple
storage service that is APl compatible with Amazon S3, specify it
here.

s3 protocol The network protocol to use when accessing the simple storage
service. The default isnhttps. To use amore secure protocol when
accessing the simple storage service, choose https.

sS3 server side encryption | The method of dataencryption for data at rest on the simple storage
service. The default isaes256 To encrypt data at rest on the ssmple
storage service, choose aes256. TO encrypt data by custom AWS
KMS key, choose aws : kms. YOu must use https to access an object
protected by AWS KMS.

sS3 server side encryption | The custom AWS KMS key of encryption for data at rest on the
kms key simple storage service. If you choose kus : key encryption and want
to use your own KMS key, thisfield is required. Otherwise the
default KMS key isused. The AWS KMS key must be in the same
region as the S3 bucket.

S3 proxy The URL of the proxy server to access S3. The proxy URL should
start with hetps:// (for example, https://
proxy.marklogic.com:8080). If you don't specify the port number,
MarkL ogic assumes the proxy server islistening on port soso.

azure storage proxy The URL of the proxy server to access Azure Blob Storage. The
proxy URL should start with https:// (for example, https://
proxy.marklogic.com:8080). If you don't specify the port number,
MarkL ogic assumes the proxy server islistening on port soso.

security database The security database where global security data are kept for hosts
in this group. This database is where Amazon Web Services access
keys and secret keys are kept for use with the simple storage
service.

6.3.3 Enabling SSL communication over XDQP

To enable encrypted SSL communication between hostsin the group, set xdgp ss1 enabled tO
true. All communications to and from hosts in the group will be secured, even if the other end of
the socket isin agroup that does not have SSL enabled.
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The SSL keys and certificates used by the hosts are automatically generated when you install or
upgrade MarkL ogic Server. No outside authority is used to sign certificates used between servers
communicating over theinternal XDQP connectionsin a cluster. Such certificates are self-signed
and trusted by each server in the cluster.

For details on configuring SSL communication between web browsers and App Servers, see
Configuring SSL on App Servers in the Security Guide. For details on configuring FIPS 140-2 mode
for SSL communication, see “OpenSSL FIPS 140-2 Mode” on page 35.

The following screen capture shows the options related to configuring SSL for intra-cluster
XDQP communication.

% ndgp ssl enabled % true O fale
Whether or not S5L is enabled for XDQP.

xdqp ==l allow ssiv3 i* o i falze
Whether or not S5Lv3 is allowed for XDQP.

ndgp ssl allow tls % true O fale
Whether or not TLS is allowed for XDQP.

xdgp ssl ciphers ALLILOW.@STRENGTH
A colon separated list of ciphers (e.g. ALLLOW@STRENGTH)

6.3.4 Configuring an SMTP Server

Theinstallation process configures an SMTP server based on the environment at installation time.
A single SMTP server is configured for all of the hostsin agroup. The SMTP configuration is
used when applications use the xdmp: emai1 function.

To change the SMTP server or the SMTP timeout for the system (the time after which SMTP
requests fail with an error), perform the following steps:

1 Log into the Admin Interface.

2. Click the Groups icon on the left tree menu.

3. Click the Configure tab at the top right.

4, In the SMTP Relay field, enter the hostname for your SMTP server.

5. In the SMTP Timeout field, enter the time (in seconds) after which requests will time out.
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6. Click OK.

Changing any SMTP settingsis a hot operation; the server does not need to restart to reflect your
changes.

6.3.5 Restarting All Hosts in a Group
Perform the following stepsto restart all the hosts in a group from the Admin Interface:

1. Click the Groupsicon on the left tree menu.
2. Click the name of the group you want to restart, either from the menu tree of from the
Group Summary page.

3. Click the Status tab on the top right.
4. Click Restart.

5. A confirmation message displays while restarting. Click OK to restart all of the hostsin
the MarkL ogic Server group.

Note: Therestart operation normally completes within afew seconds. It is possible,
however, for it to take longer under some conditions (for example, if the Security
database needs to run recovery or if the connectivity between hostsin acluster is
slow). If it takes longer than afew seconds for MarkLogic Server to restart, than

the Admin Interface might return asos: service unavailable Message. If you
encounter this situation, wait several seconds and then reload the Admin Interface.

6.3.6 Deleting a Group

You must drop all hosts assigned to a group before you can delete a group. To delete a group,
perform the following steps:

1. Log into the Admin Interface.

2. Click the Groupsicon on the left tree menu.

3. Click the Configure tab at the top right.

4, L ocate the Group to be del eted.

5. Click on Hosts to check that there is no host assigned to the group. All hosts assigned to a
group must be dropped before the group can be deleted. Dropping a host from a group

does not drop the host from the cluster.

6. Click theicon for this group again.
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7. Click Delete. Deleting a group deletes it from the system.
8. A confirmation message displays. Click OK to permanently delete the group.

Deleting a group is a hot operation; the server does not need to restart to reflect your changes.
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7.0 HTTP Servers

This chapter describes HTTP servers and provides procedures for configuring them. The
following sections are included:

e HTTP Server Overview

* Procedures for Creating and Managing HTTP Servers

This chapter describes how to use the Admin Interface to create and configure HTTP servers. For
details on how to create and configure HTTP servers programmatically, see Creating and
Configuring App Servers in the Scripting Administrative Tasks Guide.

7.1 HTTP Server Overview

MarkLogic Server enables you to write web applications by connecting sets of XML or JSON
content to HTTP servers that can access server-side X Query, JavaScript, and REST programs.
These applications can return XHTML, XML, or JSON content to a browser or other HTTP-
enabled client application.

HTTP servers are defined at the group level and are accessible by all hosts within the group. Each
HTTP server provides access to a set of XQuery programs that reside within a specified directory
structure. Each host in the group must have access to the directory structure or mirror the
directory structure along with the program files. An HTTP server executes the server-side
programs against the database to which it is connected.

HTTP serversfollow the MarkLogic Server security model, as do WebDAV, ODBC, and XDBC
servers. The server authenticates access to those programs using user 1Ds and passwords stored in
the security database for that HTTP server. (Each HTTP server is connected to a database, and
each database is in turn connected to a security database in which security objects such as users
are stored.)

HTTP servers execute code, either from a specified location on the file system or from a Modules
database.

Granular access control to the system and to the datais achieved through the use of privileges and
permissions. For details on configuring security objectsin MarkLogic Server, see “ Security
Administration” on page 339. For conceptual information on the MarkLogic Server security
model, see Security Guide.
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7.2 Procedures for Creating and Managing HTTP Servers
Use the following procedures to create and manage HTTP servers:

e Creating a New HTTP Server

Setting Output Options for an HTTP Server

* Viewing HTTP Server Settings

e Deleting an HTTP Server

Canceling a Request

7.2.1 Creating a New HTTP Server
To create a new server, complete the following steps:

1 Click the Groups icon in the | eft tree menu.
2. Click the group in which you want to define the HTTP server (for example, Default).
3. Click the App Serversicon on the left tree menu.

4, Click the Create HTTP tab at the top right. The Create HTTP Server page will display:

YT SUvUTUTL

Create HTTP Server

Summary Create HTTP Create WebDAY Create XDBC Help
Configure
=8 _d‘ Groups | ok J | cancel J
E|;$ Default
ﬁ Hosts http server — A HTTP server specification.

E|_é. App Servers

| B Admin HTTRY
:? Docs [HTTF] SErver name
E_é, HewServer
'-..% Task Server
'-..% Schemasz

The server name.
Required. You must supply a value for hitp-server-name.

. root
'i% Namespaces The root document directory pathname.
._\% Diagnostics Required. You must supply a value for root.
BHE Audting
4 Databases port
. I5§ Hosts The =erver socket bind internet port number.
A e Required. You must supply a value for port.
5. In the Server Namefield, enter a shorthand name for thisHTTP server. MarkL ogic Server

will use this name to refer to this server on display screensin the Admin Interface.
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6. In the Root directory field, enter the name of the directory in which you will store your
programs. If the Modulesfield is set to a database, then the root must be adirectory URI in
the specified modul es database.

If the Modulesfield is set to file system, then the root directory is either afully-qualified
pathname or isrelative to the directory in which MarkLogic Server isinstalled. The
following table shows the default installation directory for each platform:

Patform Program Directory
Microsoft Windows C:\Program Files\MarkLogic
Red Hat Linux /opt /MarkLogic
Mac OS X ~/Library/MarkLogic

Note: Unlessyou specify ashared drive, al hostsin the group will need to have a copy of
the programs in the directory specified above.

Warning Do not create HTTP server root directories named Docs, Data or Admin. These
directories are reserved by MarkL ogic Server for other purposes. Creating HTTP
server root directories with these names can result in unpredictable behavior of the
server and may also complicate the software upgrade process.

7. In the Port field, enter the port number through which you want to make thisHTTP server
available.

The port number must not be assigned to any other HTTP, ODBC, XDBC, or WebDAV
server.

8. In the Modules field, select the database to use as the modul es database for your
documents, or leave it at the default of storing your modules on the file system. For
information on what a modules database is, see “Modules Database” on page 128.

0. In the Database field and select the database to be accessed by thisHTTP server. Multiple
HTTP, ODBC, XDBC, and WebDAV servers can access the same database.
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10.  Scroll tothe Authentication field. Select an authentication scheme, as described in Types of
Authentication in the Security Guide. The default is digest, which uses encrypted
passwords.

authentication digest El
The authentication scheme to use for this server

If you select application-level authentication, you will also need to fill in a Default User.
Any one accessing the HTTP server is automatically logged in as the Default User until
the user logsin explicitly.

authentication application-level El
The authentication scheme to use for this server

default user nobody El

The user used as the default u=er in application level authentication.
U=ing the admin user as the default uzer is equivalent to turning security
off.

Warning If you use an admin user (admin) as the Default User (an authorized administrator
with the aamin role), then everyone who uses this App Server is automatically a
user with the aamin role, which effectively turns off security for this App Server.

11. Scroll to the Privilege field near the bottom of the screen. Thisfield represents the
privilege needed to access (login to) the server. You may leave thisfield blank.

A user accessing the HTTP server must have the execute privilege selected in order to
access the HTTP server. If you chose application-level authentication above, you should
ensure that the default user has the selected privilege.

privilege LI
The privilege restricting access ta the server.

12.  Set any other properties for this App Server, as appropriate to your needs:

» Last Loginand Display Last Login are described in “ Storing and Monitoring the
Last User Login Attempt” on page 125.

» Backlog specifies the maximum number of pending connections allowed on the
HTTP server socket.
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» Threads specifies the maximum number of App Server threads allocated to this
port by each server in the cluster.

* Request Timeout specifies the maximum number of seconds before a socket
receives atimeout for the first request.

» Keep Alive timeout specifies the maximum number of seconds before a socket
receives a timeout for subsequent requests over the same connection.

» Session Timeout specifies the maximum number of seconds before an inactive
session times out.

* Max Time Limit specifies the upper bound for any request's time limit. No request
may set its time limit (for example with xdmp:set-request-time-limit) higher than
this number. The time limit, in turn, is the maximum number of seconds allowed
for servicing a query request. The App Server gives up on queries which take
longer, and returns an error.

o Default Time Limit specifies the default value for any request's time limit, when
otherwise unspecified. A request can change its time limit using xdmp : set -
request-time-limit. Thetimelimit, inturn, isthe maximum number of seconds
allowed for servicing a query request. The App Server gives up on queries which
take longer, and returns an error.

o Static Expiresadds an "expires’ HTTP header for static content to expire after this
many seconds.

* Pre-commit Trigger Limit specifies the maximum number of pre-commit triggers
asingle statement against this App Server can invoke. For more information on
triggers, see Using Triggers to Spawn Actions in the Application Devel oper’s Guide.

* Pre-commit Trigger Depth specifies the maximum depth (how many triggers can
cause other triggersto fire, which in turn cause othersto fire, and so on) for pre-
commit triggers that are executed against this App Server. For more information
on triggers, see Using Triggers to Spawn Actions in the Application Developer’s
Guide.

» Collation specifies the default collation for queries run in this appserver. Thiswill
be the collation used for string comparison and sorting if noneis specified in the
query. For details, see Encodings and Collations in the Search Developer’s Guide.

e Concurrent Request Limit specifies the maximum number of requests any user
may have running at a specific time. 0 indicates no maximum. For details, see
“Managing Concurrent User Requests’ on page 123.

» Log Errors specifies whether to log uncaught errors for this App Server to the
ErrorLog.txt file. Thisis useful to log exceptions that might occur on an App
Server for later debugging.

» Debug Allow specifies whether to allow requests against this App Server to be
stopped for debugging, using the MarkL ogic Server debugging APIs.
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* Profile Allow specifies whether to allow requests against this App Server to be
profiled, using the MarkL ogic Server profiling APIs. For details, see Profiling
Requests to Evaluate Performance in the Query Performance and Tuning guide.

» Default XQuery Version specifies the default XQuery language for this App
Server if an XQuery module does explicitly declare its language version.

e Multi Version Concurrency Control specifies how strict queries behave about
getting the latest timestamp. This only affects query statements, not update
statements. For details about queries and transactions in MarkL ogic Server, see
Understanding Transactions in MarkLogic Server in the Application Developer’s
Guide.

e TheError Handler and URL Rewriter fields are described in Controlling App Server
Access, Output, and Errors in the Application Developer’s Guide.

* The properties associated with SSL support are described in Configuring SSL on App
Servers in the Security Guide.

13. Scroll to the top or bottom and click OK.

TheHTTP server isnow created. Creating an HTTP server isa*“ hot” admin task; the changes take
effect immediately. For information and setup instructions for managing user sessions and/or
keeping track of login attempts, see “Managing User Requests and Monitoring Login Attempts’
on page 123.

7.2.2 Setting Output Options for an HTTP Server

For each HTTP Server, you can set various default output options. These output options affect
how data returned from the App Server is serialized. You can also set these options at the query
level to override any default options. You can set serialization options to override the App Server
defaultsin XQuery with the deciare option XQuery prolog, and in XSLT using the <xs1 : output>
instruction. For details on setting the serialization options in XQuery, see Declaring Options in the
XQuery and XSLT Reference Guide. For XSLT output details, see the XSLT specification (http:/

www.w3.org/TR/xslt20#serialization).
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To specify defaults for the App Server, complete the following steps:

1 Click the Groupsicon in the left tree menu.

2. Click the group which containsthe HTTP server you want to view (for example, Default).
3. Click the App Serversicon on the left tree menu.

4, Select the App Server to edit.

5. Select the Output Options link in the left tree menu. The Output Options Configuration
page displays.

6. Set any options that you want to control for this App Server.
7. Click OK to save your changes.

For more details about App Server output, see Controlling App Server Access, Output, and Errors in
the Application Developer’s Guide.

7.2.3 Viewing HTTP Server Settings
To view the settings for a particular HTTP server, complete the following steps:

1. Click the Groupsicon in the |eft tree menu.
2. Click the group which containsthe HTTP server you want to view (for example, Default).
3. Click the App Serversicon on the left tree menu.

4, Locatethe HTTP server for which you want to view settings, either in the tree menu or on
the summary page.

5. Click theicon for the HTTP server.

6. View the settings.

7.2.4 Deleting an HTTP Server
To delete the settings for an HTTP server, complete the following steps:

1 Click the Groupsicon in the left tree menu.
2. Click the group which contains the HTTP server you want to delete (for example,
Default).

3. Click the App Serversicon on the left tree menu.
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4, Locate the HTTP server you want to delete, either in the tree menu or on the summary
page.

5. Click theicon for the HTTP server.
6. Click Delete.
7. A confirmation message displays. Confirm the delete and click OK.

Deleting an HTTP server isa“cold” admin task; the server restarts to reflect your changes.

7.2.5 Canceling a Request

You can cancel arequest in the App Server Status page of the Admin Interface (Groups >
group_name > App Servers > app_server_name > Status tab).

App Server Status

Summary Configure Status Create HTTP Create WebDAY Create XDBC Help

App Server: myAppServer[HTTP] ‘showless
appserver status -- A detaiied view of this appsender's achivily,

App Server myAppServer [HTTR)

Database apidoc
Hosts raymond marklogic com
Average Request Oldest Expanded Tree Cache

Host Threads Requests Updates Time Rate Request Hits Misses Ratio
raymaond marklogic.com 2 1 ] 28s 1| 28s 460224 34389 93%

2 1 0 2&s 01 n/a 460224 34389 93%

Average Oldest Expanded Tree Cache
Query # Time Time Hits Mizses Ratio
Jog-eval xogy 1 28=s 28=s o o nia
Total 1 28= 28= 1] 1] na
Expanded Tree Cache

Host Query User Client IP Time Hits Misses Ratio
raymond marklogic com fog-eval Xy addmin 182161 131 28=s 0 0 nis [cancel]

Total 0 0 nia

To cancel along-running request (for example, along-running query statement or update
statement), perform the following steps:

1. Click the Group menu item in the Admin Interface.
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2. Navigate to the App Server in which the request was issued, either from the tree menu or
from the summary page.

3. Click the Status tab.
4. Click the Show More button.

5. At the bottom right of the App Server Status page, click the cancel button on the row for
the query you want to cancel.

6. Click OK on the Cancel Request confirmation page. If the request is already compl eted
when the confirmation page occurs, the page will indicate that the request cannot be
found.

The request is canceled and the App Server Status page appears again.
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8.0 XDBC Servers

This chapter describes XDBC servers and provides procedures for configuring them. The
following sections are included:

e XDBC Server Overview

* Procedures for Creating and Managing XDBC Servers

This chapter describes how to use the Admin Interface to create and configure XDBC servers. For
details on how to create and configure XDBC servers programmatically, see Creating and
Configuring App Servers in the Scripting Administrative Tasks Guide.

8.1 XDBC Server Overview

XDBC (XML Database Connector) servers are defined at the group level and are accessible by all
hosts within the group. Each XDBC server provides access to a specific forest, and to a

library (root) of XQuery programs that reside within a specified directory structure. Applications
execute by default against the database that is connected to the XDBC server.

XDBC Serversalow XML Contentbase Connector (XCC) applications to communicate with
MarkLogic Server. XCCisan APl used to communicate with MarkL ogic Server from Java
middleware applications. XDBC servers also allow old-style XDBC applications to communicate
with MarkLogic Server, although XDBC applications cannot use certain 3.1 and newer features
(such as point-in-time queries). Both XCC and XDBC applications use the same wire protocol.

XQuery requests submitted via X CC return results as specified by the XQuery code. These results
can include XML and avariety of other datatypes. It isthe X CC application's responsibility to
parse, process and interpret these results in a manner appropriate to the variety of datatypes
available. There are a number of publicly available libraries for assisting with this task, or you
may write your own code. In order to accept connections from X CC-enabled applications,
MarkLogic Server must be configured with an XDBC Server listening on the designated port.
Each XDBC Server connects by default to a specific database within MarkLogic Server, but XCC
provides the ability to communicate with any database in the MarkLogic Server cluster to which
your application connects (and for which you have the necessary permissions and privileges).

XDBC serversfollow the MarkL ogic Server security model, asdo HTTP and WebDAV servers.
The server authenticates access to those programs using user 1Ds and passwords stored in the
security database for that XDBC server. (Each XDBC server is connected to a database, and each
database is in turn connected to a security database in which security objects such as users are
stored.)

Granular access control to the system and to the datais achieved through the use of privileges and
permissions. For details on configuring security objectsin MarkLogic Server, see “ Security
Administration” on page 339. For conceptua information on the MarkLogic Server security
model, see Security Guide.
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8.2 Procedures for Creating and Managing XDBC Servers
Use the following procedures to create and manage XDBC servers:

e Creating a New XDBC Server

e Setting Output Options for an XDBC Server

* Viewing XDBC Server Settings

e Deleting an XDBC Server

For the procedure to cancel arunning request on an XDBC server, see “ Canceling a Request” on
page 74.

8.2.1 Creating a New XDBC Server
To create a new server, complete the following steps:

1 Click the Groupsicon.
2. Click the group in which you want to define the XDBC server (for example, Default).
3. Click the App Serversicon on the left tree menu.

4, Click the Create XDBC tab at the top right. The Create XDBC Server page displays.

SenTsuuauau Create XDBCServe
Summary Create HTTP Create WebDaV Create XDEC Help

Configure

E}ﬂ, Groups L ok | | cancel |

e Lf pefault

:"3 Hosts xdbc server — An XDBC server specification.

E ﬂ, App Servers

:: E3 Admin [HTTA]

f’ Docs [HTTF] xdbc server name

The XDBC server name.

EHCf newxDBCServer Required. You must supply a value for xdbc-server-name.

f}j Task Server
.fj Schemas

A root
f}’ Namespaces The module directory root.
3 Diagnostics Required. You must supply a value for root.
. :"3 Auditing
' iy Databases port
. tiﬂ Hosts The server socket bind internet port number.
m T Required. You must supply a value for port.
5. In the XDBC Server Name field, enter a shorthand name for this XDBC server.

MarkLogic Server will use this name to refer to this server on display screensin the
Admin Interface.
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10.

In the Root directory field, enter the name of the directory in which you will store your
XQuery programs. If the Modulesfield is set to a database, then the root must be a
directory URI in the specified modules database.

If the Modulesfield is set to file system, then the root directory is either afully-qualified
pathname or isrelative to the directory in which MarkLogic Server isinstalled. The
following table shows the default installation directory for each platform:

Patform Program Directory
Microsoft Windows C:\Program Files\MarkLogic
Red Hat Linux /opt /MarkLogic
Mac OS X ~/Library/MarkLogic

Note: Unlessyou specify ashared drive, al hostsin the group will need to have a copy of
the XQuery programs in the directory specified above.

Warning Do not create XDBC server root directories named Docs, Data or Admin. These

directories are reserved by MarkL ogic Server for other purposes. Creating XDBC
server root directories with these names can result in unpredictable behavior of the
server and may also complicate the software upgrade process.

In the Port field, enter the port number through which you want to make this XDBC server
available.

The port number must not be assigned to any other XDBC, HTTP, or WebDAV server.

In the Modules field, select the database to use as the modul es database for your X Query
documents, or leave it at the default of storing your XQuery modules on the file system.
For information on what a modules database is, see “Modules Database” on page 128.

In the Database field, select the database to be accessed by this XDBC server. Multiple
HTTP, XDBC, and WebDAV servers can access the same database.

Scroll to the Authentication field. Select an authentication scheme, as described in Types of
Authentication in the Security Guide. The default is digest, which uses encrypted
passwords.

authentication digest El
The authentication scheme to use for this =server
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11.  Scroll to the Privilege field near the bottom of the screen. Thisfield representsthe
privilege needed to access (login to) the server. You may leave thisfield blank.

A user accessing the XDBC server must have the execute privilege selected in order to
access the XDBC server (or be amember of the admin role).

privilege LI

The privilege restricting access tothe server.

12.  Set any other properties for this App Server, as appropriate to your needs:

Last Login and Display Last Login are described in “Storing and Monitoring the
Last User Login Attempt” on page 125.

Backlog specifies the maximum number of pending connections allowed on the
HTTP server socket.

Threads specifies the maximum number of App Server threads.

Request Timeout specifies the maximum number of seconds before a socket
receives atimeout for the first request.

Keep Alive Timeout specifies the maximum number of seconds before a socket
receives atimeout for subsequent requests over the same connection.

Session Timeout specifies the maximum number of seconds before an inactive
session times out.

Max Time Limit specifies the upper bound for any request's time limit. No request
may set itstime limit (for example with xdmp:set-request-time-limit) higher than
this number. The time limit, in turn, is the maximum number of seconds allowed
for servicing a query request. The App Server gives up on queries which take
longer, and returns an error.

Default Time Limit specifies the default value for any request's time limit, when
otherwise unspecified. A request can change its time limit using xdmp : set -
request-time-limit. Thetimelimit, inturn, isthe maximum number of seconds
allowed for servicing a query request. The App Server gives up on queries which
take longer, and returns an error.

Pre-commit Trigger Limit specifies the maximum number of pre-commit triggers
asingle statement against this App Server can invoke. For more information on
triggers, see Using Triggers to Spawn Actions in the Application Developer’s Guide.

Pre-commit Trigger Depth specifies the maximum depth (how many triggers can
cause other triggersto fire, which in turn cause others to fire, and so on) for pre-
commit triggers that are executed against this App Server. For more information
on triggers, see Using Triggers to Spawn Actions in the Application Developer’s
Guide.
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» Coallation specifies the default collation for queries run in this appserver. This will
be the collation used for string comparison and sorting if none is specified in the
guery. For details, see Encodings and Collations in the Search Developer’s Guide.

» Concurrent Request Limit specifies the maximum number of requests any user
may have running at a specific time. 0 indicates no maximum. For details, see
“Managing Concurrent User Requests’ on page 123.

» Log Errors specifes whether to log uncaught errors for this App Server to the
ErrorLog.txt file. Thisis useful to log exceptions that might occur on an App
Server for later debugging.

» Debug Allow specifies whether to allow requests against this App Server to be
stopped for debugging, using the MarkL ogic Server debugging APIs.

* Profile Allow specifies whether to allow requests against this App Server to be
profiled, using the MarkL ogic Server profiling APIs. For details, see Profiling
Requests to Evaluate Performance in the Query Performance and Tuning guide.

» Default XQuery Version specifies the default XQuery language for this App
Server if an XQuery module does explicitly declare its language version.

e Multi Version Concurrency Control specifies how strict queries behave about
getting the latest timestamp. This only affects query statements, not update
statements. For details about queries and transactions in MarkLogic Server, see
Understanding Transactions in MarkLogic Server in the Application Developer’s
Guide.

* The properties associated with SSL support are described in Configuring SSL on App
Servers in the Security Guide.

13. Scroll to the top or bottom and click OK.

The new XDBC server is created. Creating an XDBC server isa“hot” admin task; the changes
take effect immediately. For information and setup instructions for managing user sessions and/or
keeping track of login attempts, see “Managing User Requests and Monitoring Login Attempts’
on page 123.
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8.2.2 Setting Output Options for an XDBC Server

For each XDBC Server, you can set various default output options. These output options affect
how data returned from the App Server is serialized. You can also set these options at the query
level to override any default options. You can set serialization options to override the App Server
defaultsin XQuery with the deciare option XQuery prolog, and in XSLT using the <xs1 : output>
instruction. For details on setting the serialization options in X Query, see Declaring Options in the
XQuery and XSL.T Reference Guide. For XSLT output details, see the XSLT specification (http:/
www.w3.0rg/TR/xslt20#serialization).

To specify defaults for the App Server, complete the following steps:

1 Click the Groupsicon in the |eft tree menu.

2. Click the group which containsthe XDBC server you want to view (for example, Default).
3. Click the App Serversicon on the left tree menu.

4, Select the App Server to edit.

5. Select the Output Options link in the left tree menu. The Output Options Configuration
page displays.

6. Set any options that you want to control for this App Server.
7. Click OK to save your changes.

For more details about App Server output, see Controlling App Server Access, Output, and Errors in
the Application Developer’s Guide.

8.2.3 Viewing XDBC Server Settings
To view the settings for an XDBC server, complete the following steps:

1 Click the Groupsicon.
2. Click the group which containsthe XDBC server you want to view (for example, Default).
3. Click the App Serversicon on the left tree menu.

4, Locate the XDBC server for which you want to view settings, either in the tree menu or on
the summary page.

5. Click theicon for the XDBC server.

6. View the settings.
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8.2.4 Deleting an XDBC Server
To delete the settings for an XDBC server, complete the following steps:

1 Click on the Groupsicon.
2. Click on the group which contains the XDBC server you want to delete (for example,
Default).

3. Click the App Serversicon on the left tree menu.

4, Locate the XDBC server to be deleted, either in the tree menu or on the summary page.
5. Click theicon for this XDBC server.

6. Click Drop.

7. A confirmation message displays. Confirm the delete and click OK.

Deleting an XDBC server isa*“cold” admin task; the server restarts to reflect your changes.
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9.0 WebDAV Servers
A WebDAV server in MarkLogic Server issimilar to an HTTP server, but has the following

important differences:
*  WebDAYV servers cannot execute X Query code.

*  WebDAYV servers support the WebDAYV protocol to allow WebDAYV clients to have read
and write access (depending on the security configuration) to a database.

A WebDAYV server only accesses documents and directories in a database; it does not
access the file system directly.

This chapter describes WebDAV serversin MarkLogic Server and includes the following
sections:

* WebDAV Server Overview

* Procedures for Creating and Managing WebDAV Servers

*  WebDAV Clients

e Example: Setting Up a WebDAYV Server to Add/Modify Documents Used By Another Server

This chapter describes how to use the Admin Interface to create and configure WebDAV servers.
For details on how to create and configure WebDAV servers programmeatically, see Creating and
Configuring App Servers in the Scripting Administrative Tasks Guide.

9.1 WebDAYV Server Overview

WebDAV (Web-based Distributed Authoring and Versioning) is a protocol that extendsthe HTTP
protocol to provide the ability to write documents through these HTTP extensions. You need a
WebDAV client to write documents, but you can still read them through HTTP (through aweb
browser, for example). For information about WebDAV clients supported in MarkL ogic Server,
see “WebDAV Clients’ on page 94. For general information about WebDAV and the WebDAV
protocol, see the following web site:

http://webdav.org

This section provides an overview of WebDAV serversin MarkLogic Server, and includes the
following topics:

e Accesses a Database for Read and Write, Not XQuery Execution

e WebDAV Server Security

e Directories

e Server Root Directory

e Documents in a WebDAV Server
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9.1.1 Accesses a Database for Read and Write, Not XQuery Execution

In MarkLogic Server, WebDAV servers are defined at the group level and apply to al hostswithin
the group. Each WebDAV server provides access to a single database for reading and writing
(dependent on the needed security permissions). When a document is read or written via
WebDAV, all of its associated data, such as properties, metadata, collections, and so on are a'so
transferred with the document.

In the Admin Interface, you configure a WebDAV server to access a database. Documents stored
in that database are accessible for reading viaHTTP. The database is also accessible via WebDAV
clients for reading, modifying, deleting, and adding documents. When you add a document viaa
WebDAV client (by dragging and dropping, for example), you are actually loading a document
directly into the database.

When accessing a database viaa WebDAV server, you cannot execute X Query code. Unlike an
HTTP server, there is no Modules database for a WebDAV server. You can, however, configure a
database as the Modules database of an HT TP, ODBC, or XDBC server and you can configure the
same database for access from a WebDAV server. Then, you can edit code from the WebDAV
server that executes from an HTTP, ODBC, or XDBC server. For an example of this
configuration, see “Example: Setting Up a WebDAV Server to Add/Modify Documents Used By
Another Server” on page 97.

9.1.2 WebDAYV Server Security

WebDAV servers follow the MarkLogic Server security model, asdo HTTP, ODBC, and XDBC
servers. The server authenticates users with user |Ds and passwords stored in the security
database for that WebDAV server, and the server controls access to objects in the database with
privileges and roles. (Each WebDAV server is connected to a database, and each database isin
turn connected to a security database in which security objects such as users are stored.)

You can configure application-level security if you want everyone who accesses the WebDAV
server to effectively log in as the same user with no password. For example, if you want everyone
to log in as guest, where guest has both read and write privileges and has a predefined set of
default privileges, set the authentication scheme to application-level and set the default user to
guest.

Note: Because users who have write permissions to the database on a WebDAV server
can load documents into the database viaa WebDAYV client, be sure to configure
appropriate default permissions on those users so that documents they load (for
example, by dragging and dropping filesinto a WebDAYV folder) have the needed
permissions for other users to read and write, according to your security policy.

Y ou can achieve such granular access control to the system and to the datathrough
the use of privileges and permissions. For information on using security featuresin
MarkLogic Server, see “Security Administration” on page 339 and the chapters
related to security in the Application Developer’s Guide.
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9.1.3 Directories

A WebDAV directory isanalogousto afile system directory. A directory must exist in order to
view (viaa WebDAV client) any documentsin that directory (just likein afilesystem, where you
must navigate to adirectory in order to access any filesin that directory). Each document in a
directory hasaURI that includes the directory URI as aprefix. Also, each directory visiblefrom a
WebDAV server must have the WebDAV root as its prefix, and there must exist a directory with
the WebDAV root in the database.

For example, if you have aWebDAV root of http://marklogic.com/, then the URI of al
documents and all directories must begin with that root in order to be visible from a WebDAV
client. Also, the directory with aURI http://marklogic.com/ Must exist in the database.
Therefore, a document with aURI of http://marklogic.com/file.xml iSVisible from this
WebDAV server, and adirectory with aURI of http://marklogic.com/dir/ iSalSOvisible. A
directory with aURI of /air/ and adocument with aURI of /dir/file.xml iSNOt visible from
this server, however, because its URI does not begin with the WebDAV root.

The following sections describe further details about directories:

e Automatic Directory Creation in a Database Settings

¢ Properties and URIs of Directories

For more details on directories and properties, see the “ Property Documents and Directories’
chapter of the Application Developer’s Guide.

9.1.3.1 Automatic Directory Creation in a Database Settings

In the configuration for a database in the Admin Interface, there is a directory creation setting.
The directory creation setting specifies whether directories are created automatically when you
create a document.

If you are using a WebDAV server to load documentsinto a database, we recommend you use the
Admin Interface to set the directory creation setting for your database t0 automatic. If you create
aWebDAV server that accesses a database with directory creation set to automatic, the root
directory (required in order to access the database viaaWebDAYV client) is automatically created.
Automatic directory creation also helps if you are loading documents manually (using the

xdmp : document - 1oad function, for example) whose URIs include directory hierarchies that do not
exist in the database. Any directory implied by a URI is automatically created with directory
creation set to automatic.

You can also manually create and delete directoriesin XQuery using the xdmp : directory-create
and xdmp: directory-delete bBUilt-in functions.

For details on al of the directory creation settings, see “Basic Administrative Settings’ on
page 130.
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9.1.3.2 Properties and URIs of Directories

A directory is stored as a properties document in a MarkL ogic Server database. Like a document,
adirectory has a URI, but the URI must end in aforward slash (/). Use the

xdmp : document -properties ("uri_name") function to retrieve the properties document for aURI,
or the xdmp : document -properties () function to retrieve all of the properties documentsin the
database.

Propertiesareinthe http: //marklogic.com/xdmp/property NAMespace. When you create a
directory (either automatically or manually), the system creates a properties document in the
database with a child element named directory. FOr example, if you have a directory in your
database with a URI /mycompany/marketing/, the following query return the following results:

xdmp : document -properties (" /myServer/Marketing/")

=>

<prop:properties xmlns:prop="http://marklogic.com/xdmp/property">
<prop:directory/>

</prop:properties>

The properties document returned does not contain the URI of the directory, but just an empty
element (prop:directory) indicating the existence of a directory.

The xdmp : document -properties () function returns the properties documents for all documentsin
the database. Whenever there is a directory element in the properties document, thereisa
directory in the database, and calling the XQuery xdmp : node-uri built-in function on that element
returns the URI of the directory. For example, the following query returns the URIs for al of the
directoriesin a database:

declare namespace prop="http://marklogic.com/xdmp/property"

for $x in xdmp:document-properties () /prop:properties/prop:directory
return <directory-uri>{xdmp:node-uri ($x) }</directory-uri>

Note: Itispossibleto create adocument with a URI that endsin aforward slash (/). To
avoid confusion with directory URIs, the best practice isto avoid creating
documents with URIs that end in aforward slash.

9.1.4 Server Root Directory

Each WebDAYV server has a concept of aroot. Theroot isthe top-level directory accessible from
the server; you can access any documents or directories in the database that are children of the
root. The root therefore serves as a prefix for all document and directory URIs accessible through
the WebDAV server. You enter the WebDAV root in the Admin Interface. The root can be any
valid URI. The root should always end with aforward slash (/), and if it does not, the Admin
Interface will append one to the string provided.

The root should be a unique string that can serve as the top of a directory structure. It is common

practice to use aWebDAV root of the form nttp://<company domains/, but that is not required.
The following are some examples of WebDAV roots:
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http://myCompany/marketing/

/myCompany/marketing/

Note: Directories cannot end in two forward slashes (//). Therefore, you cannot create a
directory with aURI nttp://. If you specify aroot of http://mycompany for a
WebDAV server and directory creation IS set to automatic N the database, a
directory with the URI nhttp: //mycompany/ iSautomatically created in the database.

Whatever the root, any documents accessible through the WebDAV server must have URI s that
begin with the root. Also, any documents created through a WebDAV client (for example, by
dragging and dropping into a web folder) will be loaded with URIs beginning with the WebDAV
root.

For exampl e, adocument with URI /myCompany/marketing/strategy.doc isaccessible (glven the
necessary security permissions) viathe WebDAV server with the root /mycompany/marketing/,
and you can create that document by dragging a document named strategy . doc into aweb folder
configured to access the WebDAV server described above.

Note: When aWebDAYV client accesses a WebDAV server whose database has
directory creation Set10 automatic, if the WebDAYV root directory does not exist
in that database, it is automatically created. The directory is created with no
permissions, so it will only be readable by users with the aamin role. For other
users to be able to use the WebDAV server, you should add appropriate read
permissions to the directory (with xdmp : document -add-permissions, for example).
For details on document and directory permissions, see Security Guide.

9.1.5 Documents in a WebDAYV Server

The main purpose of aWebDAV server isto make it easy for peopleto store, retrieve, and modify
documents in a database. The documents can be any type, whether they are text documents such
as .txt files or source code, binary documents such as image files or Microsoft Word files, or
XML documents. Because the documents are stored in a database, you can create applications
that use the content in those documents for whatever purpose you need. You can also use the
database backup and restore features to easily back up the content in the database.

9.2 Procedures for Creating and Managing WebDAYV Servers
This section includes procedures to perform the following actions:

* Creating a New WebDAV Server

e Setting Output Options for a WebDAV Server

* Viewing WebDAV Server Settings

e Deleting a WebDAV Server
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For the procedure to cancel arunning request on aWebDAV server, see“ Canceling a Request” on
page 74.

9.2.1

Creating a New WebDAYV Server

To create a new server, complete the following steps:

1.

2.

Click the Groupsicon.

Click the group in which you want to define the WebDAV server (for example, Default).
Click the App Serversicon on the left tree menu.

Click the Create WebDAV tab at the top right.

The WebDAYV Server Create page displays.

Go to the WebDAV Server Name field and enter a shorthand name for this WebDAV
server.

MarkL ogic Server will use this name to refer to this server on display screens and in user
interface controls.

Go to the root field and enter the name of WebDAV root. Thisroot is a string that
represents the top-level of the WebDAV URI hierarchy. Any document accessible through
thisWebDAV server must have a URI that beginswith thisroot string. For more details on
the root, see “ Server Root Directory” on page 88.

If the root directory does not contain a forward slash, the Admin Interface adds one for
you.

Go to the Port field and enter the port number through which you want to make this
WebDAV server available. The port number must not be assigned to any other server.

Go to the Database field and select the database to be accessed by this WebDAV server.

Multiple HTTPR, ODBC, XDBC, and WebDAV servers can be connected to the same
database.

Note: If you are using a database with aWebDAV server, the directory creation setting
on the database should be set to automatic, which will automatically create the
root directory and other directories for any documents added to the database (if the
directory does not already exist). For more information on directories, see
“Directories’ on page 87.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 90



MarkLogic Server WebDAYV Servers

9. Scroll to the Authentication field. Select an authentication scheme, as described in Types of
Authentication in the Security Guide. The default is digest, which uses encrypted
passwords.

authentication digest El

The authentication scheme to use for this server

If you select application-level authentication, you will also need to fill in a Default User.
Any one accessing the App Server server is automatically logged in as the Default User
until the user logs in explicitly.

authentication application-level El
The authentication scheme to use for this server

default user nobody El

The user used as the default u=er in application level authentication.
U=ing the admin user as the default uzer is equivalent to turning security
off.

Warning If you use an admin user (admin) as the Default User (an authorized administrator
with the aamin role), then everyone who uses this App Server is automatically a
user with the aamin role, which effectively turns off security for this App Server.

10.  Scroll to the Privilege field near the bottom of the screen. This field represents the
privilege needed to access (login) the server. You may leave thisfield blank.

11. Set any other properties for this App Server, as appropriate to your needs:

» Last Loginand Display Last Login are described in “ Storing and Monitoring the
Last User Login Attempt” on page 125.

» Backlog specifies the maximum number of pending connections allowed on the
HTTP server socket.

» Threads specifies the maximum number of App Server threads.

* Request Timeout specifies the maximum number of seconds before a socket
receives atimeout for the first request.

o Keep Alive timeout specifies the maximum number of seconds before a socket
receives atimeout for subsequent requests over the same connection.

» Session Timeout specifies the maximum number of seconds before an inactive
session times out.
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* Max Time Limit specifies the upper bound for any request's time limit. No request
may set itstime limit (for example with xdmp: set-request-time-limit) higher than
this number. The time limit, in turn, is the maximum number of seconds allowed
for servicing a query request. The App Server gives up on queries which take
longer, and returns an error.

» Default Time Limit specifies the default value for any request's time limit, when
otherwise unspecified. A request can changeitstime limit using
xdmp: set -request-time-limit. Thetimelimit, inturn, isthe maximum number of
seconds allowed for servicing aquery request. The App Server gives up on queries
which take longer, and returns an error.

o Static Expiresadds an "expires’ HTTP header for static content to expire after this
many seconds.

* Pre-commit Trigger Limit specifies the maximum number of pre-commit triggers
asingle statement against this App Server can invoke. For more information on
triggers, see Using Triggers to Spawn Actions in the Application Developer’s Guide.

* Pre-commit Trigger Depth specifies the maximum depth (how many triggers can
cause other triggersto fire, which in turn cause others to fire, and so on) for
pre-commit triggers that are executed against this App Server. For more
information on triggers, see Using Triggers to Spawn Actions in the Application
Developer’s Guide.

» Collation specifies the default collation for queries run in this appserver. Thiswill
be the collation used for string comparison and sorting if noneis specified in the
query. For details, see Encodings and Collations in the Search Developer’s Guide.

» Concurrent Request Limit specifies the maximum number of requests any user
may have running at a specific time. O indicates no maximum. For details, see
“Managing Concurrent User Requests’ on page 123.

* Log Errors specifes whether to log uncaught errors for this App Server to the
ErrorLog.txt file. Thisis useful to log exceptions that might occur on an App
Server for later debugging.

» Debug Allow specifies whether to allow requests against this App Server to be
stopped for debugging, using the MarkL ogic Server debugging APIs.

» Profile Allow specifies whether to allow requests against this App Server to be
profiled, using the MarkL ogic Server profiling APIs. For details, see Profiling
Requests to Evaluate Performance in the Query Performance and Tuning guide.

» Default XQuery Version specifies the default X Query language for this App
Server if an XQuery module does explicitly declare its language version.

* Multi Version Concurrency Control specifies how strict queries behave about
getting the latest timestamp. This only affects query statements, not update
statements. For details about queries and transactions in MarkL ogic Server, see
Understanding Transactions in MarkLogic Server in the Application Developer’s
Guide.
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* The properties associated with SSL support are described in Configuring SSL on App
Servers in the Security Guide.

12.  Scroll to the top or bottom and click OK.

The new WebDAV server is added. Adding aWebDAV server isa“hot” admin task.

9.2.2 Setting Output Options for a WebDAYV Server

For each WebDAV Server, you can set various default output options. These output options affect
how data returned from the App Server is serialized. You can also set these options at the query
level to override any default options. You can set serialization options to override the App Server
defaultsin XQuery with the deciare option XQuery prolog, and in XSLT using the <xs1 :output>
instruction. For details on setting the serialization options in XQuery, see Declaring Options in the
XQuery and XSLT Reference Guide. For XSLT output details, see the XSLT specification (http:/
www.w3.0rg/TR/xslt20#serialization).

To specify defaults for the App Server, complete the following steps:

1. Click the Groupsicon in the |eft tree menu.
2. Click the group which contains the WebDAV server you want to view (for example,
Default).

3. Click the App Serversicon on the left tree menu.
4, Select the App Server to edit.

5. Select the Output Options link in the left tree menu. The Output Options Configuration
page displays.

6. Set any options that you want to control for this App Server.
7. Click OK to save your changes.

For more details about App Server output, see Controlling App Server Access, Output, and Errors in
the Application Developer’s Guide.

9.2.3 Viewing WebDAYV Server Settings
To view the settings for aWebDAV server, complete the following steps:

1 Click the Groupsicon.

2. Click the group which contains the WebDAV server you want to view (for example,
Default).
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9.24

Click the App Serversicon on the left tree menu.

L ocate the WebDAV server for which you want to view settings, either in the tree menu or
on the summary page.

Click theicon for this WebDAV server.

View the settings.

Deleting a WebDAV Server

To delete the settings for aWebDAV server, complete the following steps:

1.

2.

7.

8.

Click the Groupsicon.

Click the group which contains the WebDAV server you want to delete (for example,
Default).

Click the WebDAV Serversicon on the left tree menu.

Click the Configure tab at the top right.

Locate the WebDAV server to be deleted, either in the tree menu or on the summary page.
Click theicon for this WebDAV server.

Click Delete.

A confirmation message displays. Confirm the delete and click OK.

Deleting aWebDAV server isa“cold” admin task; the server restarts to reflect your changes.

9.3 WebDAYV Clients

A WebDAV client allows you to log into a WebDAV server to read, modify, insert, add, or delete
documents. This section lists the supported WebDAV clients for MarkLogic Server and provides
some general and specific procedures. The following topics are included:

Tested WebDAV Clients

General Steps to Connect to a Server

Steps to Connect to a Web Folder in Windows Explorer
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9.3.1 Tested WebDAV Clients
The following table lists WebDAV clients that have been tested with MarkL ogic Server:

WepDAV How to Get It Notes
Client

Windows Part of Windows 10 in many | Allows drag and drop from Windows. For

Explorer configurations instructions on setting up, see “ Stepsto Con-
nect to a Web Folder in Windows Explorer”
on page 96. Some Windows clients require
digest authentication.

PerIDAV http://www.webdav.org/perldav/ | A command line, perl-based WebDAV client.
Designed to be scriptable and to alow you to
send individual WebDAV calls.

XML Spy Altova Software (http:/ Allows you to open, edit, and save XML files

www.altova.com/) in XML Spy. Use the File > Open URL menu
itemin XML Spy.

jEdit DAV Available on developer.mark- | Allowsyou to view and edit database docu-

plug-in logic.com mentsin jEdit 4.2. Thisversionis available

from developer.marklogic.com.

For detailed information on these clients, see the documentation accompanying these products.

Note:

Note:

Directory and document namesin WebDAYV (and in MarkL ogic Server databases)
are case-sensitive, but some WebDAYV clients (Windows Explorer, for example)
are not case-sensitive. While Windows recognizes casg, it treats the directory
named newrolder &S the same directory as one named newrolder. Therefore,
directory or document names that differ only in case might cause confusion when
using Windows Explorer or other case-insensitive WebDAYV clients. If possible,
avoid assigning names to directories or documents that differ only by case (for
exampl €, NewFolder VS newFolder).

Windows WebDAV clients will cause two transactions upon initial document
creation: the first is a 0-length WebDAV PUT resulting in a new O-length
document, and the second is an update to the O-length document. If you are using
CPF (or other applications that use triggers), thiswill fire both the create trigger
(when theinitial O-length document is created) and the update trigger (when the
document is updated with its contents). When using Windows WebDAV clients
with CPF applications, make sure that your CPF actions for create and update are
designed to work correctly for this behavior. In most cases, having the same action
for create and update will be sufficient, but in some cases, you might need to write
an action that checks for a 0-length document and does something special with it.
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9.3.2 General Steps to Connect to a Server

Each WebDAV client hasits own way of connecting to aWebDAV server, but the general stepsto
connect to aWebDAV server are as follows:

1. Start the WebDAV client.
2. Enter the connection information for the WebDAV server. This includes the servername
and port number of the WebDAV server. For example, if you have aWebDAV server

running on port 9001 on a machine named marklogic . myCompany . com, €nter the following
URL in the appropriate place for your WebDAV client:

http://marklogic.myCompany.com: 9001/

3. If prompted, enter a username and password for the WebDAV server. You will be
prompted for a username or password unless you have configured application-level
security.

Note: The user who logs into the WebDAYV server must have the needed privileges
(granted viaroles) to access the documents and directories under the WebDAV
root directory. Also, if you want the WebDAV user to create documents under the
WebDAYV root, then that user must have the needed URI privileges (granted via
roles) to create documents under the root. The lack of any needed privileges and/or
permissions can cause the WebDAYV login or other WebDAV activitiesto fail. For
details on URI privileges and document permissions, see Security Guide.

4, Use whatever browsing mechanism the client supports to add, remove, or modify
documents and directories. For example, in Windows Explorer, double click on foldersto
expand them, drag and drop documents into folders, rename documents and directories,
and so on.

9.3.3 Steps to Connect to a Web Folder in Windows Explorer

If you are running Windows, perform the following steps to use the Windows Explorer WebDAV
client:

1 Double-click the My Network Places icon on your desktop.

2. In My Network Places, double-click the Add Network Placesicon.

3. In the Add Network Place Wizard, enter your WebDAV server address and port number.
For example, if you have aWebDAV server running on port 9001 on a machine named

marklogic.myCompany.com, €Nter the followi ng URL:

http://marklogic.myCompany.com:9001/

4. Click Next.
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5. If prompted, enter your username and password for the WebDAV server.
6. Enter aname for the network place and click finish.

You can now use this folder like other Windows folders to drag and drop documents, rename
documents, and so on. When you drag and drop afile into a WebDAV folder connected to a
MarkLogic Server WebDAV server, you will actually load that document into the database.

9.4 Example: Setting Up a WebDAYV Server to Add/Modify Documents
Used By Another Server

You can use aWebDAV server to provide privileged users write access to a database (viaa

WebDAV client). That database, in turn, might also be used as a Modul es database in one or more

other servers (HTTP, ODBC,WebDAV, and/or XDBC) to provide read and execute access.

Consider the scenario shown in the following figure:

WebDAYV Server HTTP Server

Port 9001, root http://myServer/ Port 80 . .
Basic Security Application-Level Security
Users Must log in with All Usersimplicitly log in
username/password as Guest user
Must have needed privilegesin Modules database set to
order to read/write aCCESS myDatabase

URL: http://myServer/

myDatabase

Contains documents with
URIs beginning with

http://myServer/

In this scenario, all users can view the content by going to the URL http: //myserver/ intheir web
browsers. No password is needed to access this server because it is set up with application-level
security, using adefault user named Guest. The Guest user only has read permissions. If thereis
content that you do not want the Guest user to access, load that content with privileges that the
Guest user does not have.
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Meanwhile, users with the proper privileges can log in through a WebDAV client to access the
WebDAV server at port 9001. Because the WebDAV server is configured with basic security,
users are prompted for a username and password when they access the server through the
WebDAV client (or through a web browser connected to port 9001). From the WebDAV client,
they can add documents, edit documents, or read documents according to the database security

policy.

For information about a Modules database, see “Modules Database” on page 128.
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10.0 ODBC Servers

An ODBC server isone of several components that support SQL queries to MarkLogic Server.
This chapter describes ODBC servers and provides procedures for configuring them. The
following sections are included:

* ODBC Server Overview

* Procedures for Creating and Managing ODBC Servers

* ODBC Request Monitoring and Cancellation

This chapter describes how to use the Admin Interface to create and configure ODBC servers. For
details on how to create and configure ODBC servers programmatically, see Creating and
Configuring App Servers in the Scripting Administrative Tasks Guide.

10.1 ODBC Server Overview

The basic purpose of an ODBC server isto return relational -style data resident in MarkL ogic
Server in response to SQL queries. The ODBC server returns datain tuple form and manages
server state to support a subset of SQL and ODBC statements from Business I ntelligence (Bl)
tools.
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As shown in the figure below, an ODBC server connects with a PostgreSQL front end on the
client by means of the PostgreSQL message protocol. The ODBC server accepts SQL queries
from the PostgreSQL front end and returns the rel ational-style data needed by the Bl applications
to build reports.

User application
(e.g. Cognos, Tableau)

ODBC driver manager

(Windows native or unixODBC)
Client Server

ODBC driver: mlsqglodbcw.[so|dll]

PostgreSQL front end: libmlg.[so|dll]

TCP/IP

PostgreSQL message protocol

MarkLogic ODBC server

SQL core

SQLite MarkLogic Server

MarkLogic server core

10.2 Procedures for Creating and Managing ODBC Servers
Use the following procedures to create and manage ODBC servers:

e Creating a New ODBC Server

e Setting Output Options for an ODBC Server

* Viewing ODBC Server Settings

e Deleting an ODBC Server

* Canceling a Request

e ODBC Request Monitoring and Cancellation
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10.2.1 Creating a New ODBC Server

To create a new server, complete the following steps:

1 Click the Groups icon in the | eft tree menu.

2. Click the group in which you want to define the ODBC server (for example, Default).

3. Click the App Serversicon on the left tree menu.

4, Click the Create ODBC tab at the top right. The Create ODBC Server page will display:

FT=uLEuSUE Create ODECServe
Summary Create HTTP Create WebDAY Create XDBC Create ODBC Help
Configure § .
= &, Groups | ok J | cancel J
£ Default

fﬁ Hosts odbc server — An ODBC server specification.

= £ App Servers

-E? Admin [HTTP]

Q’? App-Services [HTTF] TIEBEEET IR Cognos

5 Manage [HTTF] ElazSi?:g.s\?orzerrnlasn:es.upply a value for odbc-server-name.

¢ EH & newopBCServer

q‘% Task Server root f

Q’% Scheduled Tasks The module directery root.

Required. You must supply a value for root.

[

.5 Schemas
@ Namespaces

i rt
B €3 Diagnostics = gt
. N The =erver socket bind internet port number.
EHHES Audting Required. You must supply a value for port.
.J Databases
;. ":‘ it modules (file system)
' ‘J Forests The database that contains application modules.
' .J Nimetypes
.J Clusters
database Cognos -

' .J Security

The database name.

5. In the Server Namefield, enter a shorthand namefor this ODBC server. MarkL ogic Server
will use this name to refer to this server on display screensin the Admin Interface.
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6. In the Root directory field, enter the name of the directory in which you will store your
data. If the Modulesfield is set to a database, then the root must be a directory URI in the
specified modul es database.

If the Modulesfield is set to file system, then the root directory is either afully-qualified
pathname or is relative to the directory in which MarkLogic Server isinstalled. The
following table shows the default installation directory for each platform:

Patform Program Directory
Microsoft Windows C:\Program Files\MarkLogic
Red Hat Linux /opt /MarkLogic
Mac OS X ~/Library/MarkLogic

Note: Unlessyou specify ashared drive, all hostsin the group will need to have a copy of
the XQuery programs in the directory specified above.

Warning Do not create ODBC server root directories named Docs, Data or Admin. These
directories are reserved by MarkL ogic Server for other purposes. Creating ODBC
server root directories with these names can result in unpredictable behavior of the
server and may also complicate the software upgrade process.

7. In the Port field, enter the port number through which you want to make this ODBC server
available. The default PostgreSQL listening socket port is 5432. The port number must be
unique to this ODBC server and must not be assigned to any other ODBC, HTTP, XDBC
or WebDAV server.

8. In the Modules field, select the database to use as the modul es database for your X Query
documents, or leave it at the default of storing your XQuery modules on the file system.
For information on what a modules database is, see “Modules Database” on page 128.

9. In the Database field, select the database to be accessed by this ODBC server. This
database should be set up with the range indexes and schema views to support the SQL
application. For details on how to set up a database to support SQL applications, see the
L Data Modeling Guide. Multiple ODBC, HTTP, XDBC, and WebDAV servers can
access the same database.
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10.  Scroll tothe Authentication field. Select an authentication scheme, as described in Types of
Authentication in the Security Guide. The default is digest, which uses encrypted
passwords.

authentication digest El
The authentication scheme to use for this server

If you select application-level authentication, you will also need to fill in a Default User.
Any one accessing the ODBC server is automatically logged in as the Default User until
the user logsin explicitly.

authentication application-level El
The authentication scheme to use for this server

default user nobody El
The user used as the default u=er in application level authentication.
U=ing the admin user as the default uzer is equivalent to turning security
off.

Warning If you use an admin user (admin) as the Default User (an authorized administrator
with the aamin role), then everyone who uses this App Server is automatically a
user with the aamin role, which effectively turns off security for this App Server.

11. Scroll to the Privilege field near the bottom of the screen. Thisfield represents the
privilege needed to access (login to) the server. You may leave thisfield blank.

A user accessing the ODBC server must have the execute privilege selected in order to
access the ODBC server. If you chose application-level authentication above, you should
ensure that the default user has the selected privilege.

privilege LI
The privilege restricting access ta the server.

12.  Set any other properties for this App Server, as appropriate to your needs:

* Last Loginand Display Last Login are described in “ Storing and Monitoring the
Last User Login Attempt” on page 125.

» Backlog specifies the maximum number of pending connections allowed on the
ODBC server socket.

* Threads specifies the maximum number of App Server threads.
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* Request Timeout specifies the maximum number of seconds before a socket
receives atimeout for the first request.

» Keep Alive timeout specifies the maximum number of seconds before a socket
receives atimeout for subsequent requests over the same connection.

» Session Timeout specifies the maximum number of seconds before an inactive
Session times out.

* Max Time Limit specifies the upper bound for any request's time limit. No request
may set itstime limit (for example with xdmp:set-request-time-limit) higher than
this number. The time limit, in turn, is the maximum number of seconds allowed
for servicing a query request. The App Server gives up on queries which take
longer, and returns an error.

» Default Time Limit specifies the default value for any request's time limit, when
otherwise unspecified. A request can change itstime limit using
xdmp : set -request-time-limit. Thetimelimit, inturn, isthe maximum number of
seconds allowed for servicing aquery request. The App Server gives up on queries
which take longer, and returns an error.

o Static Expiresaddsan "expires’ ODBC header for static content to expire after this
many seconds.

* Pre-commit Trigger Limit specifies the maximum number of pre-commit triggers
asingle statement against this App Server can invoke. For more information on
triggers, see Using Triggers to Spawn Actions in the Application Developer’s Guide.

* Pre-commit Trigger Depth specifies the maximum depth (how many triggers can
cause other triggersto fire, which in turn cause others to fire, and so on) for
pre-commit triggers that are executed against this App Server. For more
information on triggers, see Using Triggers to Spawn Actions in the Application
Developer’s Guide.

» Collation specifies the default collation for queries run in this appserver. Thiswill
be the collation used for string comparison and sorting if noneis specified in the
query. For details, see Encodings and Collations in the Search Developer’s Guide.

» Concurrent Request Limit specifies the maximum number of requests any user
may have running at a specific time. O indicates no maximum. For details, see
“Managing Concurrent User Requests’ on page 123.

* Log Errors specifes whether to log uncaught errors for this App Server to the
ErrorLog.txt file. Thisis useful to log exceptions that might occur on an App
Server for later debugging.

» Debug Allow specifies whether to allow requests against this App Server to be
stopped for debugging, using the MarkL ogic Server debugging APIs.

» Profile Allow specifies whether to allow requests against this App Server to be
profiled, using the MarkL ogic Server profiling APIs. For details, see Profiling
Requests to Evaluate Performance in the Query Performance and Tuning guide.
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» Default XQuery Version specifies the default XQuery language for this App
Server if an XQuery module does explicitly declare its language version.

e Multi Version Concurrency Control specifies how strict queries behave about
getting the latest timestamp. This only affects query statements, not update
statements. For details about queries and transactions in MarkL ogic Server, see
Understanding Transactions in MarkLogic Server in the Application Developer’s
Guide.

e TheError Handler and URL Rewriter fields are described in Controlling App Server
Access, Output, and Errors in the Application Developer’s Guide.

* The properties associated with SSL support are described in Configuring SSL on App
Servers in the Security Guide.

13. Scroll to the top or bottom and click OK.

The ODBC server is now created. Creating an ODBC server isa“hot” admin task; the changes
take effect immediately. For information and setup instructions for managing user sessions and/or
keeping track of login attempts, see “Managing User Requests and Monitoring Login Attempts’
on page 123.

10.2.2 Setting Output Options for an ODBC Server

For each ODBC Server, you can set various default output options. These output options affect
how data returned from the App Server is serialized. You can also set these options at the query
level to override any default options. You can set serialization options to override the App Server
defaultsin XQuery with the deciare option XQuery prolog, and in XSLT using the <xs1 :output>
instruction. For details on setting the serialization options in XQuery, see Declaring Options in the
XQuery and XSLT Reference Guide. For XSLT output details, see the XSLT specification (http:/
www.w3.0rg/TR/xslt20#serialization).

To specify defaults for the App Server, complete the following steps:

1. Click the Groupsicon in the |eft tree menu.

2. Click the group which containsthe ODBC server you want to view (for example, Default).
3. Click the App Serversicon on the left tree menu.

4, Select the App Server to edit.

5. Select the Output Options link in the left tree menu. The Output Options Configuration
page displays.

6. Set any options that you want to control for this App Server.

7. Click OK to save your changes.
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For more details about App Server output, see Controlling App Server Access, Output, and Errors in
the Application Developer’s Guide.

10.2.3 Viewing ODBC Server Settings
To view the settings for a particular ODBC server, complete the following steps:

1 Click the Groupsicon in the |eft tree menu.
2. Click the group which containsthe ODBC server you want to view (for example, Default).
3. Click the App Serversicon on the left tree menu.

4, L ocate the ODBC server for which you want to view settings, either in the tree menu or on
the summary page.

5. Click the icon for the ODBC server.

6. View the settings.

10.2.4 Deleting an ODBC Server
To delete the settings for an ODBC server, compl ete the following steps:

1. Click the Groupsicon in the |eft tree menu.
2. Click the group which contains the ODBC server you want to delete (for example,
Default).

3. Click the App Serversicon on the left tree menu.

4, Locate the ODBC server you want to delete, either in the tree menu or on the summary
page.

5. Click theicon for the ODBC server.
6. Click Delete.
7. A confirmation message displays. Confirm the delete and click OK.

Deleting an ODBC server isa“cold” admin task; the server restarts to reflect your changes.
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10.2.5 Canceling a Request

You can cancel arequest in the App Server Status page of the Admin Interface (Groups >
group_name > App Servers > app_server_name > Status tab).

App Server Status

Summary Configure Status Create HTTP Create WebDAY Create XDBC Help

App Server: myAppServer[HTTP] ‘showless
appserver status -- A detaiied view of this appsender's achivily,

App Server myAppServer [HTTR)

Database apidoc
Hosts raymond marklogic com
Average Request Oldest Expanded Tree Cache

Host Threads Requests Updates Time Rate Request Hits Misses Ratio
raymaond marklogic.com 2 1 ] 28s 1| 28s 460224 34389 93%

2 1 0 2&s 01 n/a 460224 34389 93%

Average Oldest Expanded Tree Cache
Query # Time Time Hits Mizses Ratio
Jog-eval xogy 1 28=s 28=s o o nia
Total 1 28= 28= 1] 1] na
Expanded Tree Cache

Host Query User Client IP Time Hits Misses Ratio
raymond marklogic com fog-eval Xy addmin 182161 131 28=s 0 0 nis [cancel]

Total 0 0 nia

To cancel along-running request (for example, along-running query statement or update
statement), perform the following steps:

1. Click the Group menu item in the Admin Interface.

2. Navigate to the App Server in which the request was issued, either from the tree menu or
from the summary page.

3. Click the Status tab.
4. Click the Show More button.

5. At the bottom right of the App Server Status page, click the cancel button on the row for
the query you want to cancel.
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6. Click OK on the Cancel Request confirmation page. If the request is already compl eted
when the confirmation page occurs, the page will indicate that the request cannot be
found.

The request is canceled and the App Server Status page appears again.

10.3 ODBC Reguest Monitoring and Cancellation

Request monitoring is supported for the ODBC App server in MarkLogic 10.0-9 and later. The
following ODBC meters will be recorded for ODBC Requests:

Meter Description
odbcRowsSent The number of rows sent from the server over the network
odbcBytesSent The total number of bytes sent from the server over the network

Prior to this feature, the Modules database assigned to an ODBC server served no purpose. Now,
afilenamed /default.api iSlooked for in the Modules root - whether that be the filesystem or a
Modules database - and the configuration defined in that file is heeded to.

When aquery comesin over ODBC, the odbcrowssent and odbeBytessent metersand their values
are output in the ODBC App server request log, given that Request Monitoring isenabled in /

default.api.

Request cancellation is now enabled for ODBC server aswell. The /default.api Will takein
unsigned long values as limits for odbcrowssent and odbebytessent. If the number of rows or
bytes sent exceed the limits defined in /default.api, the sending of rows over the network ends
prematurely and SQL-ODBCREQLIMIT isthrown. elapsedrime iS also supported for
cancellation, and XDMP-EXTIME isthrown if the time limit is exceeded. 10ckcount and
readsize are not relevant for ODBC.

These values are purely e-node metrics, and are not recorded on any d-nodes.
Configuration example:
With the following /default.api in the Modules root, a query will be cancelled if:

. Run time exceeds 3 seconds or
. The number of bytes sent to the client exceeds 200000 or

. The number of rows sent to the client exceeds 10000

{
"monitoring":
"general": {
"enabled": true
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b

"limits" : {
"elapsedTime" : 3,
"odbcBytesSent": 200000,
"odbcRowsSent": 10000

}

}

}
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11.0 Auditing Events

MarkLogic Server provides an auditing facility to audit various events such as document read
access, server startup, server shutdown, document permission changes, and so on. These audit
event records are logged to audit files stored under the MarkL ogic Server data directory for each
instance of MarkL ogic Server. This chapter describes the auditing features and includes the
following parts:

e  Qverview of Auditing

e Auditable Events

e Audit Log Content

11.1 Overview of Auditing

Auditing in MarkL ogic Server enables you to specify which events should generate an audit event
record. You can choose from alarge list of eventsto audit, and can restrict audit events based on
various identities (user, role, or document URI). This section describes the logging capabilities of
MarkLogic Server and includes the following parts:

e Audit Log Files

e Restricting Audit Events

e Audit Successful, Unsuccessful, or Both Types of Events

e Enabled at the Group Level

11.1.1 Audit Log Files

When auditing is enabled, MarkL ogic Server writes audit eventsto the auditrog. txt file. Each
host in a cluster maintains its own audit log files. Some actions might trigger multiple audit
events, and those events might be logged over multiple hosts, as events are audited on the host in
which the event occurs. For more information about the audit events, see “ Auditable Events’ on
page 113. Note the following about the audit event log files:

* Writes messages to auditLog. txt file for various events.

» Each event has atimestamp, event type, user, role, and other information relevant to the
event (for example, document URI for document-read event). For an example of log
entries, see “Sample Audit Logs’ on page 119.

* You can configure how often to rotate the audit files (similar to the log files, as described
in“Log Files’ on page 433).

* TheAudit log files are stored in the same directory as the Accesslog files
(port AccessLog.txt) and the Error log files (Errorrog. txt), which isin the
<marklogic-data-dirs/Logs directory. Thesefilesare private to the host in which the audit
event occurred.
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You may view the current or any archived file log at any time using standard text file
viewing tools. Additionally, you can access the log files from the Log tab on the main
page of the Admin Interface.

The following table shows the location of the auditrog. txt fileson the various platforms.

Platform Audit File

Microsoft Windows C:\Program Files\MarkLogic\Data\Logs\AuditLog.txt

Red Hat Linux /var/opt/MarkLogic/Logs/AuditLog. txt
Mac OS X ~Library/Application Support/MARKlogic/Data/Logs/AuditLog.txt
11.1.2 Restricting Audit Events

You can configure auditing to restrict events that are audited based on the following criteria

Y ou can select which events to audit.

Y ou can include or exclude events by user name. For included users, only eventsinitiated
by the named users are audited. For excluded users, only eventsinitiated by users other
that the named users are audited.

Y ou can include or exclude events by role. For included roles, only events initiated by
userswith the included roles are audited. For excluded roles, only eventsinitiated by users
who do not have the excluded roles are audited.

Y ou can include or exclude events by outcome of event (success/failure/both).

Y ou can include or exclude events by document URI. Documents URIs are audited if any
fragment from that document is loaded into memory, and that audit event is written to the
audit log on the host in which the forest that contains the document resides.

For the procedure to set up auditing, see “ Configuring Auditing to Audit Certain Events and Set
Up Certain Restrictions’ on page 121.

11.1.3 Audit Successful, Unsuccessful, or Both Types of Events

You can choose to audit only unsuccessful, only successful, or both types of events. If you audit
many events and/or if you audit both successful and unsuccessful events, then you may end up
auditing alot of events. It is not really a problem to audit many events, but it might make your
audit logs get very large very fast. For the procedure to set up auditing, see“ Configuring Auditing
to Audit Certain Events and Set Up Certain Restrictions” on page 121.
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11.1.4

Enabled at the Group Level

Auditing Events

You can enable or disable auditing for each group. If auditing is enabled for a group, any

configured auditable event for that group is audited. For details on the procedure to enable

auditing, see “Enabling Auditing for a Group” on page 120.

11.2 Auditable Events

There are many auditable eventsin MarkLogic Server. When auditing is enabled, any enabled
auditable event logs are written to the auditrog. txt file. In aclustered environment, audit events
are written to the audit file on the host in which the event occurs. Some activities might result in
audit events that are distributed over multiple hosts, because events are audited on the host in
which the event occurs. For example, the document access audit events are audited on the data

node where the forest containing the document is hosted, therefore if a query that updates a

document isrun, it could cause (depending on the audit configuration and the cluster
configuration) audit events to occur on the node in which the query is evaluated (the

evaluation-node) and on one or more data-nodes where the affected documents are hosted.

The following table lists the auditable events you can enable in MarkL ogic Server.

- URI Rolg/User | Successor
Event Description . e Failure
Restrictions | Restrictions .
Restrictions
amp-usage Auditsthe URI of an Yes, based | Yes Success
amp when it is evalu- on the URI Only
ated. of the amp
audit-configuration-change Audits the success or N/A Yes Yes
failure of achangeto a
auditing configuration.
audit-shutdown Audits when the audit N/A Yes Yes
system is disabled.
audit-startup Audits when the audit N/A Yes Yes
system is enabled. Note
that this event does not
occur when MarkL ogic
Server starts up, only
when the audit systemis
enabled.
authentication-failure Auditsfalled authentica- | N/A Yes Failure
tion attempts. Only
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Event Description U.RI. xe. e_/U_ser SlIJ:Cé;i:I&LTeOr
Restrictions | Restrictions .
Restrictions

concurrent-request-denial Auditswhen arequestis | N/A Yes Failure
denied because the con- Only
current request limit on
the App Server was
reached.

configuration-change Audits the success or N/A Yes Yes
failure of achangeto a
configuration file,
including the path to the
configuration file that
changed.

document -execute Auditswhen adocument | Yes Yes Success
in adatabaseis exe- Only
cuted (for example, an
X Query document), and
includes the document
URI in the audit record.

document -insert Auditswhen anew doc- | Yes Yes Success
ument is created, and Only
includes the document
URI in the audit record.

document -read Auditswhenadocument | Yes Yes Success
isread, and includes the Only
document URI in the
audit record.

document -update Auditswhenadocument | Yes Yes Success
is updated, and includes Only
the document URI in the
audit record.

document -wipe Auditswhen atemporal | Yes Yes Success
document is wiped (all Only

versions deleted), and
includes the document
URI in the audit record.
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- URI Rolg/User | Successor
Event Description . - Failure
Restrictions | Restrictions .
Restrictions
estimate Audits when an N/A Yes Success
xdmp:estimate EXPres- Only
sion is evaluated.
eval Audits when a path N/A Yes Success
expression that accesses Only
the database is evalu-
ated.
external-authentication-fail | Audits when an externa N/A Yes Success
ure authorization attempt Only
fails.
exists Audits when an N/A Yes Success
xdmp: exists EXPression Only
is evaluated.
FIPS-Disabled Audits when FIPS mode | N/A N/A Success
is disabled. Only
FIPS-Enabled Auditswhen FIPS mode | N/A N/A Success
IS enabled. Only
lexicon-read Auditswhen avaluelex- | N/A Yes Success
icon (for example, Only
cts: element—values)
call isused.
mlcp-copy-export-start Audits when an micp N/A N/A Success
copy or export job is Only
about to start
mlcp-copy-export-finish Audits when an micp N/A N/A No

copy or export job has
completed, successfully
or not.
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evauated.

Event Description U.RI. al e_/U_ser SlIJ:C;':I&tTeor
Restrictions | Restrictions .
Restrictions
no-permission Audits when an opera- Yes Yes Failure
tion fails because of a Only
SEC-PERMDENIED EXCED-
tion, which happens
when an operation on a
document (insert,
update, or execute) is
attempted without the
needed permissions.
no-privilege Auditswhen auser has | Yes Yes Failure
insufficient privilegesto Only
perform a particular
function.
optic Audits when an optic N/A Yes Success
call completes. Only
permissions-change Audits when permis- Yes Yes Yes
sions on adocument are
modified.
request-blackout-denial Auditswhen arequestis | N/A Yes Failure
denied due to arequest Only (when
blackout period. denied)
role-change-failure Audits when an attempt | N/A Yes Failure
to add or remove arole Only
from auser fails.
search Auditswhen a N/A Yes Success
cts:search EXPressionis Only
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includes the | P address.

Event Description U.RI. al e_/U_ser SlIJ:Cz;i:I&LTeor
Restrictions | Restrictions .
Restrictions
security-access Auditswhen one of the | N/A Yes Yes
following secu-
rity-related functionsare
called:
xdmp: can-grant-roles,
xdmp:has-privilege,
xdmp:user-roles,
xdmp:role-roles,
xdmp:privilege-roles,
xdmp:amp-roles,
xdmp:get-current-role,
xdmp:user, xdmp:role,
xdmp : amp.
server-restart Audits when Mark- N/A Yes Success
Logic Server isrestarted Only
with aclean restart (for
example, from the
Admin Interface).
server-shutdown Audits when Mark- N/A Yes Success
Logic Server is shut Only
down with a clean shut-
down (for example, from
the shutdown scripts or
from the Admin Inter-
face).
server-startup Audits when Mark- N/A N/A Success
Logic Server starts up. Only
SPARQL Auditswhen aSPARQL | N/A Yes Success
call completes. Only
SQL AuditswhenaSQL call | N/A Yes Success
compl etes. Only
TLS-Failure AuditswhenaTLSor N/A N/A Failure
SSL request fails, and Only
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- URI Role/User | SUccessor
Event Description . - Failure
Restrictions | Restrictions .
Restrictions

user-configuration-change Auditswhen anythingin | N/A Yes Yes
auser configuration
changes.

user-role-addition Auditswhen aroleis N/A Yes Yes
added to a user.

user-role-removal Auditswhen aroleis N/A Yes Yes
removed from a user.

HTTP-client-authentication-f | Auditsfalled HTTPcli- | N/A Yes Failure

ailure ent authentication Only
attempts.

LDAP-client-authentication-f | Auditsfailed LDAPcli- | N/A Yes Failure

ailure ent authentication Only
attempts.

SMTP-client-authentication-f | Auditsfailed SMTPcli- | N/A Yes Failure

ailure ent authentication Only
attempts.

11.2.1 Audit Log Content

The information included in an audit log depends on the type of event. All audit log entries

include basic information such as the event type, user, success, and roles assigned to the user.
Audit log entries may include the following space-separated fields:
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Log Entry Field Description Example

Timestamp Containsthe date and time | 2012-03-26 10:55:53.735
the auditable action
occurred.

Event The name of the event that | event=amp-usage
triggered the log entry. The
possible auditable events
arelisted in “Auditable
Events’ on page 113.

Function Thefunctionthat wasbeing | function=http://marklogic.com/xdmp
executed during the event. /admin:read-config-file

Expression The query expression that expr=cts:element-value-query (xs:QN
triggered thisaudit event. | ame ("info:status"),

("active", "unloading"),
("unstemmed", "lang=en"), 1)

Type Thetype of task insidethe | type=node-update
MarkLogic server that gen-
erated the specific event.

URI The document URI uri=/queries/5523898374388210414.t
involved in the event. xt

Database The database that was database=Security
accessed during the event.

Outcome Thisindicatesthe success | success=true
or failure of the action that
triggered the audit event.

User Theuser that performedthe | user=infostudio-admin
action.

Roles Theroles assigned to the roles=cpf-restart, infostudio-user
user performing the action.

11.2.2 Sample Audit Logs

Here are some sample auditLog. txt entries with user-specific information obfuscated.

2018-12-05 02:23:15.302 event=SMTP-client-authentication-failure;

user=daemon;
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2018-12-05 02:42:11.515 event=HTTP-client-authentication-failure;
user=xyz; type=digest; url=http://localhost:2975/gstring.sjs?sname=htt
p-auth-digestbasic-modules-db; success=false;

2018-12-05 02:41:50.036 event=LDAP-client-authentication-failure;
url=1ldap://dcl.mltestl.local:389; success=false;

11.3 Configuring Auditing for a Group

Auditing is configured at the group level using the Auditing page of the Admin Interface. For
details on groups, see “ Groups’ on page 53. This section describes the following audit
configuration procedures:

* Enabling Auditing for a Group

¢ Disabling Auditing for a Group

* Configuring Auditing to Audit Certain Events and Set Up Certain Restrictions

11.3.1 Enabling Auditing for a Group
Perform the following steps to enable auditing for a group:

1. Access the Admin Interface with a browser.

2. Open the Audit Configuration screen (Groups > group_name > Auditing).
3. Select True for the Audit Enabled radio button.

4, Configure any audit events and/or audit restrictions you want.

5. Click OK.

11.3.2 Disabling Auditing for a Group
Perform the following steps to disable auditing for a group:

1. Access the Admin Interface with a browser.

2. Open the Audit Configuration screen (Groups > group_name > Auditing).
3. Select False for the Audit Enabled radio button.

4, Click OK.

Thiswill immediately disable auditing for the group. Any settings you had configured will
remain, but will not be in effect until you enable auditing again.
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11.3.3 Configuring Auditing to Audit Certain Events and Set Up Certain
Restrictions

The following is the general procedure for configuring audit events and audit restrictions. Your
procedure will vary depending on what events and restrictions you choose to configure.

1. Access the Admin Interface with a browser.
2. Open the Audit Configuration screen (Groups > group_name > Auditing).

3. Under Audit Events, choose the events you want audited. For a description of each event,
see “ Auditable Events’ on page 113.

4, Under Audit Restrictions, enter any restrictions you want. For details on audit restrictions,
see “Restricting Audit Events’ on page 112.

5. Click OK to save your changes.
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12.0 Managing User Requests and Monitoring Login
Attempts

MarkLogic Server provides facilities to control and manage user requests and monitoring login
attempts. This chapter describes how to use and manage these features and includes the following
parts:

¢ Managing Concurrent User Requests

e Setting Request Blackouts on an App Server

e Storing and Monitoring the Last User Login Attempt

12.1 Managing Concurrent User Requests

MarkLogic Server alowsyou to limit the maximum number of concurrent user requests against a
given App Server. This section describes this feature and provides information on configuring the
concurrent request limit, and includes the following parts:

* Limiting Concurrent Requests with User Request Limits

* Configuring User Concurrent Request Controls

12.1.1 Limiting Concurrent Requests with User Request Limits

There is an option on each App Server (HTTP, ODBC, XDBC, and WebDAV Server)
configuration to limit the number of concurrent requests a user can have against that App Server.
A concurrent request is defined to be arequest against that App Server from the same user while
another request from the same user is still active. Each App Server hasa

concurrent request limit configuration parameter. The default is 0, which meansthereisno
[imit to the number of concurrent requests. The value must be an integer greater than or equal to O.

If you set the concurrent request 1imit configuration parameter to avalue other than O, it limits
the number of concurrent requests any user can run against that App Server to the specified
number. For example, if you set the number to 3, then any requests made by a user named raymond
while 3 requests from raymond are running will fail with an exception.

When the limit is reached, the application will throw a 403 (forbidden) error with the
XDMP-REQUESTLIMIT €Xception.

12.1.2 Configuring User Concurrent Request Controls
To configure a user concurrent request limit, perform the following stepsin the Admin Interface:

1 Click the Groupsicon.

2. Click the group in which the App Server you want to configure resides (for example,
Default).
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3. Click the App Serversicon on the left tree menu.

4, Select the App Server in which you want to configure concurrent requests limits. The App
Server Configuration page displays.

5. In the concurrent request 1limit field, enter avalue corresponding to the maximum
number of concurrent user requests you want to allow. For example, if you want only 3
concurrent requests, enter 3. A value of 0 means there is no concurrent request
limit (unlimited).

6. Click OK to save the configuration change.

For new requests, the Nnew concurrent request limit Will be enforced.

12.2 Setting Request Blackouts on an App Server

MarkLogic Server alows you to manage when a user or group of users cannot run requests
against an App Server. You can manage these blackout periods for each App Server by setting up
one or more Request Blackoutsfor an App Server. Request blackouts can specify users, roles, and
time periods for the blackouts, as well as specifying if it is aone-time blackout or arecurring
blackout.

* Configuring Request Blackouts

* Deleting Request Blackouts

12.2.1 Configuring Request Blackouts
Perform the following to configure request blackout periods:

1 In the Admin Interface tree menu, click the Groups > group_name > App Servers >
app_server_namelink, where group_nameisthe name of the group and app_server_name
isthe name of the App Server in which you want to specify arequest blackout period.

2. Click the Request Blackout menu item under your App Server. The Request Blackout
Policy Configuration page appears.

Click the Create tab. The Add Request Blackout page appears.

4, Fill in the form as needed for the blackout period you want to create. Clicking the radio
buttons will bring up more forms to compl ete.

5. Click OK to create the blackout period.

The new blackout period will take effect immediately.
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12.2.2 Deleting Request Blackouts

Perform the following to delete a request blackout period:

1. In the Admin Interface tree menu, click the Groups > group_name > App Servers >
app_server_namelink, where group_nameisthe name of the group and app_server_name

isthe name of the App Server in which you want to specify arequest blackout period.

2. Click the Request Blackout menu item under your App Server. The Request Blackout
Policy Configuration page appears.

3. In the area corresponding to the blackout period you want to delete, click the Delete
button.

4, Click OK on the confirmation page to delete the blackout period.

The blackout period is deleted immediately.

12.3 Storing and Monitoring the Last User Login Attempt

MarkL ogic Server provides the ability to store the outcome of the last attempt a user made at
logging in. This section describes this feature and how to use it, and contains the following parts:

e Storing Last User Login Information in a Last-Login Database

*  Configuring User Login Monitoring

¢ Displaying the Last Login Information for an App Server or for the Admin Interface

12.3.1 Storing Last User Login Information in a Last-Login Database

A database named Last-Login iS created upon installation of (or upgrade from 3.2 to) MarkL ogic
Server. You can use this database as the last-login database for one or more App Servers. Each
time a successful or unsuccessful login is made viathe App Server, the last-login database is
updated with that information. Only information for the last login attempt is retained. Because
this database is constantly changing with each login attempt (every request is authenticated, so
each request updates the last-login database), it is a good idea to use a different database than
content database for your last-login database. In generd, it is probably OK to keep asingle
last-login database that is shared by all App Servers who use this functionality, but if you do this,
keep in mind that the information will then be shared by all the App Servers; that is, that the
last-login time and other statistics will be for all App Servers using the last-login database.

Note: A history of the successful login attemptsis not retained; only the time of the last
successful login is stored in the database.

12.3.2 Configuring User Login Monitoring
Perform the following stepsto set up user login monitoring for a given App Server.
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1 Click the Groupsicon.

2. Click the group in which the App Server you want to configure resides (for example,
Default).

3. Click the App Serversicon on the left tree menu.

4, Select the App Server in which you want to configure the last-login database. The App
Server Configuration page displays.

5. Select a database for the Last Login database. The Last-Login databaseis created for this
purpose, but you can select any database that you want. If no last-login database is
selected, then the last-login feature is disabled.

6. Optionally, select true on the Display Last Login radio button.

7. Click OK to save the changes.

12.3.3 Displaying the Last Login Information for an App Server or for the
Admin Interface

Each App Server configuration page hasadisplay last login Setting. The value of thissetting is
returned as part of the XML output of the xdmp:user-1ast-10gin API. You can usethis
information as logic in your application to determine whether to display some last-login
information to the application.

The Admin Interface usesthe display 1last login Setting to show information about itslast login
attempt. When alast-login database is configured and the aispiay 1ast login Settingistrue, then
something similar to the following is displayed at the bottom of each page of the Admin Interface:

last successful login: September 2, 2008 7:54:16 PM
last unsuccessful login: none
unsuccessful login attempts since last login: 0
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13.0 Databases

This section introduces basic database management procedures. Later sectionsin this guide
introduce some concepts for tuning the performance of your databases. For information on
database backup and restore operations, see “ Backing Up and Restoring a Database” on page 253.
The following topics are included:

¢ Understanding Databases

e Schemas and Security Databases

* Modules Database

* Triggers Database

e Database Settings

e Example of Databases in MarklLogic Server

e Creating a New Database

e Attaching and/or Detaching Forests to/from a Database

¢ Viewing Database Settings

* Loading Documents into a Database

¢ Merging a Database

* Reindexing a Database

e (Clearing a Database

¢ Disabling a Database

e Deleting a Database

* Checking and Setting Permissions for a Document in a Database

This chapter describes how to use the Admin Interface to create and configure databases. For
details on how to create and configure databases programmatically, see Creating and Configuring
Forests and Databases in the Scripting Administrative Tasks Guide.

13.1 Understanding Databases

A database in MarkLogic Server serves as a layer of abstraction between forestsand HTTR,
WebDAYV, or XDBC servers. A database is made up of data forests that are configured on hosts
within the same cluster but not necessarily in the same group. It enables a set of one or more
forests to appear as a single contiguous set of content for query purposes. See “Understanding
Forests’ on page 321 for more detail on forests.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 127



MarkLogic Server Databases

Multiple HTTPR, XDBC, and WebDAV servers can be connected to the same database, allowing
different applications to be deployed over acommon content base. A database can also span
forests that are configured on multiple hosts enabling data scalability through hardware
expansion. To ensure database consistency, all forests that are attached to a database must be
available in order for the database to be available.

Warning The system databases — Security, Schemas, Triggers, Modules, Extensions,
Last-Login and App-Services — should all be single forest databases. For high
availability, one or two replica forests can and should be configured. But thereis
no benefit to having multiple master forests in the database.

13.1.1 Schemas and Security Databases

The installation process creates the following auxiliary databases by default - Documents,
Last-Login, Schemas, Security, Modules, and Triggers. Every database points to a security
database and a schema database. Security configuration information is stored in the security
database and schemas are stored in the schemas database. A database can point back to itself for
the security and schemas databases, storing the security information and schemasin the same
repository as the documents. However, security objects created through the Admin Interface are
stored in the Security database by default. MarkL ogic recommends |eaving databases connected
to Security astheir security database.

13.1.2 Modules Database

The modules database is an auxiliary database that is used to store executable X Query, JavaScript,
and REST code. During installation, a database named Modules is created, but any database can
be used as a modules database, aslong asthe HTTP or XDBC server is configured to useit asa
modules database. Also, it is possible to use the same database to store executable modules, to
store queryable documents, and/or to store triggers.

If you use a modules database, each executable document in the database must have the root
(specified inthe HTTP or XDBC server) as aprefix to its URI. Also, if you want to access the
documents in the database via WebDAV, then it should have automatic directory creation
enabled, because automatic directory creation isrequired for WebDAV. For information about
directories and roots, see “Directories’ on page 87 and “Server Root Directory” on page 88.

For example, if you are using a modules database and specify aroot inan HTTP or XDBC server
of http://marklogic.com/, the following documents are executable from that server:

http://marklogic.com/default.xqgy
http://marklogic.com/myXQueryFiles/search db.xqy

but the following files are not executabl e (because they do not have URIsthat start with the root):

http://mycompany.com/default.xqgy
/myXQueryFiles/search db.xqgy
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In order to execute any documents in a modules database, the documents must be loaded with
execute permissions. You can do this either by loading the documents as a user with default
privileges that include execute permissions, or by setting those permissions on the document after
it loads. For information on using permissions, privileges, and other security featuresin
MarkLogic Server, see” Security Administration” on page 339 and the chaptersrelated to security
in the Application Developer’s Guide.

13.1.3 Triggers Database

Thetriggers database is an auxiliary database that is used to store triggers. During installation, a
database named Triggersis created, but any database can be used as atriggers database. Also, itis
possible to use the same database to store executable modules, to store queryable documents,
and/or to store triggers. A triggers database is required if you are using the Content Processing
Framework. For details on the Content Processing Framework, see Content Processing
Framework Guide.

Note: To avoid issues with MLCP when triggers are configured, it is recommended that
you do not set a database to be its own Triggers Database.

13.1.4 Database Settings

Each database has settings that control various aspects of a database such as memory alocation,
indexing options, and so on. You configure these settings in the Admin Interface. You can
configure the following basic types of settings for each database:

e Basic Administrative Settings

* |ndex Settings that Affect Documents

e Rebalancer Settings

¢ Reindexing Settings

* Document and Directory Settings

e Memory and Journal Settings

e QOther Settings

e Merge Control Settings
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13.1.4.1 Basic Administrative Settings

The administrative settings configure properties such as the database name and which security
and schema databases a database uses. These settings take effect immediately after any changes
are made in the Admin Interface.

Database Setting Description

database name The name of the database.

security database | The name of the security database which this database accesses.

schema database The name of the schemas database which this database accesses.

triggers database | The name of the triggers database which this database accesses.

data encryption Enable or disable encryption at rest for this database. For details, see
Encryption at Rest in the Security Guide.

encryption key id | Dataencryption key ID. For details, see Encryption at Rest in the Security
Guide.

13.1.4.2 Index Settings that Affect Documents

When you change any index settings for a database, the new settings take effect based on whether
reindexing is enabled (reindexer enable Set tO true). FOr more details on text indexes, see “ Text
Indexing” on page 369.
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In general, adding index options will have the effect of slowing document loading and increasing
the size of database files.

Database Setting

Description

language

Specifies the default language for content in this database. Any content
without an xm1 : 1ang attribute will be indexed in the language specified
here. You should have alicense key if you specify a non-English
language; if you specify a non-english language and do not have alicense
for that language, the stemming and tokenization will be generic.

stemmed searches

Controlsthe level of stemming applied to word searches. Stemmed
searches match not only the exact word in the search, but also words that
come from the same stem and mean the same thing (for example, a search
for ve will also match theterm is). For more details on stemmed searches,
see Understanding and Using Stemmed Searches in the Search Developer’s
Guide.

word searches

Whether or not to enable unstemmed word searches. Enables searches for
exact matches of words.

word positions

Index word positions for faster phrase and cts:near-query Searches.

fast phrase
searches

Speeds up phrase searches by eliminating some fal se positive results.

fast reverse
searches

Speeds up reverse query searches by indexing saved queries.

triple index

Enables the RDF triple index to support SPARQL execution over RDF
triples. When this parameter istrue, sem:sparqgl can be used, but
document loading is slower and the database files are larger.

Note: Thisfeaturerequiresavalid semantics license key.

triple positions

Specifies whether to index positional data to speed up the performance of
proximity queriesthat use the cts:triple-range-query function.

fast case
sensitive
searches

Speeds up case sensitive searches by eliminating some false positive
results.

fast diacritic
sensitive
searches

Speeds up diacritic-sensitive searches by eliminating some false positive
results.

fast element
word searches

Speeds up element-word searches by eliminating some false positive
results.
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Database Setting

Description

element word
positions

Index element word positions for faster element-based phrase and
cts:near-query searches.

fast element
phrase searches

Speeds up element phrase searches by eliminating some false positive
results.

element value
positions

Index element word positions for faster element-based phrase and
cts:near-query searches that use cts: element-value-query.

attribute value
positions

Index attribute word positions for faster attribute-based phrase and
cts:near-query Searchesthat Use cts:element-value-query and faster
cts:element-query searchesthat use acts:element-attribute-* -query.

field value
searches

Enables searches that use cts: field-value-query.

field value
positions

Enables pOSitionS for searchesthat use cts:field-value-query.

three character
searches

Enableswildcard searches where the search pattern containsthree or more
consecutive non-wildcard characters (for example, abc+x, *abc, a?bed).
When combined with a codepoint word lexicon, speeds the performance
of any wildcard search (including searches with fewer than three
consecutive non-wildcard characters). MarkL ogic recommends
combining the three character search index with a codepoint collation
word lexicon. For more details about wildcard searches, see Understanding
and Using Wildcard Searches in the Search Developer’s Guide.

three character
word positions

Index word positions for three-character wildcard queries.

fast element

Enables wildcard searches and speeds up element-based wildcard

character searches. For more details about wildcard searches, see Understanding and
searches . . . , .
Using Wildcard Searches in the Search Developer’s Guide.
trailing Faster wildcard searches with the wildcard at the end of the search pattern
wildeard (for example, abc+). For more details about wildcard searches, see
searches . . . : )
Understanding and Using Wildcard Searches in the Search Developer’s
Guide.
trailing Index word positions for trailing wildcard searches.
wildcard word
positions

fast element
trailing
wildcard
searches

Faster wildcard searches with the wildcard at the end of the search pattern
within a specific element, but slower document |oads and larger database
files.
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Database Setting

Description

word lexicon

Maintains alexicon of all of the words in a database, with uniqueness
determined by a specified collation. Additionally, works in combination
with the three character search index to speed wildcard searches. For
more details about wildcard searches, see Understanding and Using Wildcard
Searches in the Search Developer’s Guide.

two character
searches

Enables wildcard searches where the search pattern contains two or more
consecutive non-wildcard characters (for example, ab+). Thisindex is not
needed if you have three character searches and aword lexicon. For
more details about wildcard searches, see Understanding and Using Wildcard
Searches in the Search Developer’s Guide.

one character
searches

Enables wildcard searches where the search pattern contains asingle
non-wildcard characters (for example, a+). Thisindex is not needed if you
have three character searches and aword lexicon. For more details
about wildcard searches, see Understanding and Using Wildcard Searches in
the Search Developer’s Guide.

uri lexicon

Maintains alexicon of all of the URIsused in adatabase. The URI lexicon
speeds up queries that constrain on URIS. It islike arange index of all of
the URIsin the database. To access values from the URI lexicon, use the
cts:uris Of cts:uri-match APIS.

collection
lexicon

Maintains alexicon of al of the collection URIs used in a database. The
collection lexicon speeds up queries that constrain on collections. It islike
arangeindex of al of the collection URIs in the database. To access
values from the collection lexicon, use the cts:collections OF
cts:collection-match APIS.
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13.1.4.3 Rebalancer Settings

You can enable the database rebalancer to automatically distribute content evenly across forests
in a database. The specifics of database rebalancing are described in “ Database Rebalancing” on
page 199.

Database Setting Description

assignment policy | Specifies how documents are to be distributed across the database
forests. Both the rebalancing process and the document |oad/insert
process follow this policy. For details on the document assignment
policies, see “Rebalancer Document Assignment Policies’ on page 200.

rebalancer enable | \When set to true, the database rebalancer will automatically redistribute
the content across the database forests. When set to faise, rebalancing is
disabled.

rebalancer Sets the priority of system resources devoted to rebalancing. Higher
throttle numbers give rebalancing a higher priority.

13.1.4.4 Reindexing Settings

The reindexing settings enable or disable reindexing and allow you to force reindexing of older
fragments.

Database Setting Description

reindexer enable When set to true, index configuration changes automatically initiate a
background reindexing operation on the entire database. When set to
false, any new index settings take effect for future documents loaded
into the database; existing documents retain the old settings until they
arereloaded or until you Set reindexer enable tO true. FOr information
on how the reindexer effects queries, see “ Query Behavior with
Reindex Settings Enabled and Disabled” on page 385.
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Database Setting

Description

reindexer throttle

Sets the priority of system resources devoted to reindexing. Higher
numbers give reindexing a higher priority.

reindexer
timestamp

Specifies the timestamp of fragments to force a reindex/refragment
operation. Click the get current timestamp button to enter the current
system timestamp. When you set this parameter to a timestamp and
reindex enable IS Set tO true, it causes areindex and refragment
operation on al fragments in the database that have a timestamp equal
to or less than the specified timestamp. Note that if you restore a
database that has a timestamp set, if there are fragments in the restored
content that are older than the specified content, they will start to
reindex as soon as they are restored.

13.1.4.5 Document and Directory Settings

The document and directory settings affect the default settings for how documents and directories
are created in the database.

Database Setting

Description

directory
creation

Specifiesif directories should be automatically created when adocument
iscreated. If you are using the database to store documents accessiblevia
aWebDAV server or as a Modules database, this setting should be set to
automatic. Thefollowing are the settings:

* automatic—directories are automatically created based on the
URI of a document.

* manual-enforced—requires that the directory hierarchy
corresponding to the URI exists before creating a document. If
you create a document where the corresponding directory
hierarchy does not exist, an error israised. For example, if you try
to create a document with the URI:

http://marklogic.com/file.xml

then the directory with URI http://marklogic.com/ mMust exist.
Otherwise, an error is raised. This setting provides the same
behavior as afile system.

* manual—directories are not automatically created, but documents
can still be created without corresponding directories.

For more information about directories, see “Directories’ on page 87.
For more information about M odul es databases, see “ M odules Database”
on page 128.
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Database Setting

Description

maintain last
modified

Creates and updates the last-modified property each time a document is
created or updated. The default is faise.

maintain
directory last
modified

Creates and updates the last-modified property on adirectory eachtime a
directory is created or updated. If set to true, Update operations on
documentsin adirectory will also update the directory last-modified
timestamp, which can cause some contention when multiple documents
in the directory are being updated. If your application is experiencing
contention during these type of updates (for example, if you see

deadl ock-detected messages in the error 10g), set this property to faise.
The default is fa1se.

inherit
permissions

When set to true, documents and directories automatically inherit
permissions from their parent directory (if permissions are not set
explicitly when creating the document or directory). If there are any
default permissions on the user who is creating the document or
directory, those permissions are combined with any inherited
permissions.

inherit
collections

When set to true, documents and directories automatically inherit
collection settings from their parent directory (if collections are not set
explicitly when creating the document or directory). If there are any
default collections on the user who is creating the document or directory,
those permissions are combined with any inherited collections.

inherit quality

When set to true, documents and directories automatically inherit any
quality settings from their parent directory (if quality is not set explicitly
when creating the document or directory).
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13.1.4.6 Memory and Journal Settings

The memory and journal settings are automatically configured at installation time. The memory
settings configure the memory limits for the system, and the journal settings control the
transactional journal, used for recovery if a database transaction fails. The default settings should

be sufficient for most systems. Depending on the system workload, setting the memory settings
incorrectly can adversely affect performance; if you need to change the settings and you have an
active maintenance contract, you can contact MarkL ogic Support for help.

Database Setting

Description

in memory limit

The maximum number of fragmentsin an in-memory stand. An
in-memory stand contains the latest version of any new or changed
fragments. Periodically, in-memory stands are written to disk as a new
stand in the forest. Also, if a stand accumulates a number of fragments
beyond thislimit, it is automatically saved to disk by a background
thread.

in memory list
size

The size, in megabytes, of the in-memory list storage.

in memory tree
size

The size, in megabytes, of the in-memory tree storage. The

in memory tree size Should beat least 1 or 2 megabyteslarger than the
largest text or small binary document you plan on loading into the
database. The largest small binary file sizeis always constrained by the
“large size threshold” database configuration setting.

in memory range
index size

The size, in megabytes, of the in-memory range index storage.

in memory reverse
index size

The size, in megabytes, of the in-memory reverse index storage.

in memory triple
index size

The size, in megabytes, of the in-memory triple index storage.

large size
threshold

Determinesthe size, in kilobytes, beyond which large binary documents
are stored in the Large Data Directory instead of directly in a stand.
Binaries smaller than or equal to the threshold are considered small
binary files and stored in stands. Binaries larger the threshold are
considered large binary files and stored in the Large Data Directory.
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Database Setting Description
locking Specifies how robust transaction locking should be. When set to strict,

locking enforces mutual exclusion on existing documents and on new
documents. When set to fast, locking enforces mutual exclusion on
existing and new documents. Instead of locking all the forests on new
documents, it uses a hash function to select one forest to lock. In
generd, thisisfaster than scrict. However, for a short period of time
after anew forest is added, some of the transactions need to be retried
internally. When set to oz £, locking does not enforce mutual exclusion
on existing documents or on new documents; only use this setting if you
are sure al documents you are loading are new (a new bulk load, for
example), otherwise you might create duplicate URIsin the database.

journaling

Specifies how robust transaction journaling should be. When set to
strict, thejournal protects against MarkL ogic Server process failures,
host operating system kernel failures, and host hardware failures. When
set to fast, the journal protects against MarkL ogic Server process
failures but not against host operating system kernel failures or host
hardware failures. When set to oz £, the journal does not protect against
MarkLogic Server process failures, host operating system kernel
failures, or host hardware failures.

journal size

The size, in megabytes, of each journal file. The system uses journal
filesfor recovery operations if atransaction fails to complete
successfully. The default value should be sufficient for most systems; it
is calculated at database configuration time based on the size of your
system. If you change the other memory settings, however, the journal
size should equal the sum of the in memory 1ist size andthe

in memory tree size.Additionaly, you should add spaceto the journal
size if you use range indexes (particularly if you use alot of range
indexes or have extremely large range indexes), as range index data can
take up journal space. Also, if your transactions span multiple forests,
you may also need to add journal size, as each journal must keep the
lock information for all of the documents in the transaction, not just for
the documents that reside in the forest in which the journal exists.

When you change the journal size, the next time the system creates a
new journal, it will use the new size limit; existing journals will
continue to use the old size limit until they are replaced with new ones
(for example, when ajournal fills up, when aforest is cleared, or when
the system is cleanly shutdown and restarted).

preallocate
journals

As of 8.0-4, this setting has no effect.
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Database Setting

Description

preload mapped
data

Specifies whether memory mapped data (for example, range indexes
and word lexicons) isloaded into memory when aforest is mounted to
the database. Prel oading the memory mapped data improves query
performance, but uses more memory, especialy if you have alot of
range indexes and/or lexicons. Also, it will cause alot of disk /0O at
database startup time, slowing the system performance during the time
the mapped datais read into memory. If you do not preload the mapped
data, it will be paged into memory dynamically when a query requests
data that needs it, slowing the query response time.

range index
optimize

Specifies how range indexes are to be optimized. When set to
facet-time, range indexes are optimized to minimize the amount of
CPU time used. When set t0 memory-size, range indexes are optimized
to minimize the amount of memory used.

13.1.4.7 Other Settings
The following are the remaining database configuration options.

Database Setting

Description

position list max
size

The maximum size, in megabytes, of the position list portion of the
index for agiven term. If the position list size for a given term grows
larger than the limit specified, then the position information for that
term isdiscarded. The default valueis 128, the minimum valueis 1, and
the maximum value is 512. For example, position queries
(cts:near-query) for frequently occurring words that have reached this
limit (words like a, an, the, and so on) are resolved without using the
indexes. Even though those types of words are resolved without using
the indexes, this limit helps improve performance by making the
indexes smaller and more efficient in relation to the content actually
loaded in the database.

format
compatibility

Specifiesthe version compatibility that MarkLogic Server appliesto the
indexes for this database during request evaluation. Setting thisto a
value other than automatic Specifiesthat all forest data has the specified
on-disk format, and it disables the automatic checking for index
compatibility information. The automatic detection occurs during
database startup and after any database configuration changes, and can
take some time and system resources for very large forests and for very
large clusters. The default value of automatic isrecommended for most
installations.
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Database Setting Description

index detection Specifies whether to auto-detect index compatibility between the
content and the current database settings. This detection occurs during
database startup and after any database configuration changes, and can
take some time and system resources for very large forests and for very
large clusters. Setting thisto none aso causes queries to use the current
database index settings, even if some settings have not compl eted
reindexing. The default value of automatic isrecommended for most
installations.

expunge locks Specifiesif MarkLogic Server will automatically expunge any lock
fragments created usiNg xdmp : 1ock-acquire With specified timeouts. If
you set thisto automatic, the lock fragments will be cleaned up as they
expire. With The default setting of none, the locks will remainin the
database after the locks expire (although they will no longer be locking
any documents) until they are explicitly removed with

xdmp:lock-release.

tf normalization Specifies whether to use the default term-frequency normalization
(scaled-10g), Which scales the term frequency based on the size of the
document, or to use the unscaled-10g, Which usesterm frequency as a
function of the actual term frequency in a document, regardless of the
document size, or to choose an intermediate level of scaling with lower
impact than the default document size-based scaling.

13.1.4.8 Merge Control Settings

The merge control settings allow you to control when merges occur, set merge parameters, and set
up blackout periods where you do not want merges to occur. You can access the merge control
settings by clicking the Admin Interface menu item for Database > db_name > Merge Controls.
Use caution when adjusting the merge parameters or using merge blackouts, as merges are
necessary for optimal database performance. For explanations of the merge control settings and
more details on controlling merges, see “ Understanding and Controlling Database Merges’ on
page 181.

13.1.5 Example of Databases in MarkLogic Server

This section provides an example which demonstrates the concept of a database and the
relationships between a database, a host and aforest in MarkL ogic Server.

In the diagram below, Hosts D1, D2 and D3 belong to the Data-Nodes Group.
D1listhefirst Host in Data-Nodes Group on which MarkLogic Server isloaded. Three Databases
are created by default, Security Database, Schema Database and Documents Database. In the

diagram below, 3 Forests, F1, F2 and F3 are configured on Host D1 and assigned to the Security
Database, Schema Database and Documents Database respectively.
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D2 isthe second Host to join the Data-Nodes Group. Forests F4 and F5 are configured on D2 and
attached to the Documents Database.

D3isthethird Host to join the Data-Nodes Group and has For est F6, configured on it. F6 isaso
assigned to the Documents Database.

Group: Data-Nodes

Host D1

HostD2 |—

Documents Database

[
o

Q
o)}
w

13.2 Creating a New Database
Follow the following steps to create a new database.

1. Click the Databases icon in the left tree menu.
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2. Click the Create tab at the top right. The Create Database page displays:

o T e T v I

ok cancel

database — The database specification.

database name

The database name.
Required. You must supply a value for database-name.

security database Security -
The security database.

schema database Schemas -
The database that contains schemas.

trigoers database (none) -
The database that contains triggers.

3. Enter the name of the database. This is the name the system will useto refer to this
database.

4, Select a security database to be associated with this database. We recommend selecting
Security as the security database.

5. Select a schema database to be associated with this database.
6. You may |leave the rest of the parameters unchanged or set them according to your needs.
7. Click OK.

Your database is now created. You can now attach forests to the database. Creating a databaseisa
“hot” admin task.

13.3 Attaching and/or Detaching Forests to/from a Database

In order to query content in aforest, it must be attached to a database. Forests can be moved from
one database to another (detached from one database and attached to another). Detaching a forest
from a database does not delete the forest; the forest remains on the host on which it was created
with the data intact. Forests can be moved from one database to another (detached from one and
attached to another). However, before you attach the forest to another database, ensure that the
new database has the same configuration as the old database. If the configuration of the new
database is different and the reindex enable Setting is set to true ON the new database, the forest
will begin reindexing to match the database configuration as soon asiit is attached.
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Note: If you attach anew forest to a database that makes use of the journal archiving
feature described in “Backing Up Databases with Journal Archiving” on page 259,
the forest will not participate in journal archiving until the next time the databaseis
backed up. For details on how to do an immediate backup of a database, see
“Backing Up a Database Immediately” on page 263.

You can aso attach and detach forests from databases using the Forest Summary page, as
described in “ Attaching and Detaching Forests Using the Forest Summary Page” on page 329.

Perform the following steps using the Admin Interface to attach or detach one or more foreststo a

database:
1 Click the database to which you want to attach forests.
2. Click the Forestsicon for the database. The Database Forest Configuration Page appears.
Database Forest cunfiguratiun
Configure Help
ok _ cancel
Configure Forests in a Database
attached forest name
J ajay
7 andy
maha
Select Al Unselect Al
ok , ,_ cancel ,
3. Check the box corresponding to forest(s) you want to attach to the database. You can also
uncheck forests you want to detach from the database.
4, Click OK.

The forests you attached or detached are now reflected in the database configuration. Attaching
and detaching aforest to a database are “hot” admin tasks.

13.4 Viewing Database Settings
To view the settings for a particular database, perform the following steps:

1.

Click the Databases icon on the | eft tree menu.
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L ocate the database for which you want to view settings, either in the tree menu or in the
Database Summary table.

Click the name of the database for which you want to view the settings.
View the settings.
Click Forests, Triggers, Content Processing, Fragment Roots, Fragment Parents,

Element-Word-Query-Throughs, Phrase-Throughs, Phrase-Arounds, Element Indexesand
Attribute Indexes to view settings specific to those aspects of the database.

13.5 Loading Documents into a Database

You can use the Admin Interface to load documents into the database. The documents will be
loaded with the default permissions and added to the default collections of the user with which
you logged into the Admin Interface.

To load a set of documents into a database, perform the following steps:

1.

2.

Click the Databases icon on the |eft tree menu.
Click on the database into which you want to load the documents.

Click on the Load tab near the top right.

Database Bulk File Load

Suminary Configure Status Backup/Restore Load Create Help
Directory Filter
!ﬂ directon pathname If-] wlicicard fife name
ok | , cancel |

Enter the name of the directory in which the documents are located. This directory must be
accessible by the host from which the Admin Interface is currently running.

Enter afilter for the names of the documents to be loaded (for example, *.xm1 to load all
fileswith an xml extension). For an exact match, enter the full name of the document.

Click OK to proceed.
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7. The load confirmation screen will list al documents in the specified directory matching
the specified filter. Click OK to complete the load.

The documents are loaded into the database. The URI path of the documents are the same as your
filesystem path.

13.6 Merging a Database

You can merge all of the forest data in the database using the Admin Interface. As described in
“Understanding and Controlling Database Merges’ on page 181, merging the forestsin a database
improves performance and is periodically done automatically in the background by MarkL ogic
Server. The Merge button allows you to explicitly merge the forest data for this database.

To explicitly merge the database, complete the following procedure:

1. Click the Databases icon on the |eft tree menu.
2. Decide which database you want to merge.
3. Click the database name, either on the tree menu or the summary page.

The Database Configuration page displays.
4, Click the Merge button on the Database Configuration page.
A confirmation message displays.
5. Confirm that you want to merge the forest data in this database and click OK.

Merging datain a database is a“hot” admin task; the changes take effect immediately.

13.7 Reindexing a Database

You can reindex al of the document datain the database using the Admin Interface. As described
in*“Text Indexing” on page 369, text indexing accel erates the performance of a certain queries and
isperiodically done automatically in the background by MarkLogic Server. The reindex operation
setsthe reindexer timestamp tO the current system timestamp, which causes areindex and
refragment operation on all fragments in the database that have a timestamp equal to or less than
the timestamp (assuming reindexer enable IS Set to true). The Reindex button forces a
complete reindex/refragment operation on the database.

To reindex the database, complete the following procedure:
1 Click the Databases icon on the |eft tree menu.

2. Decide which database you want to reindex.
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3. Click the database name, either on the tree menu or the summary page.
The Database Configuration page displays.

4, Click the Reindex button on the Database Configuration page.
A confirmation message displays.

5. Confirm that you want to reindex this database and click OK.

Reindexing datain a databaseis a“hot” admin task; the changes take effect immediately.

13.8 Clearing a Database

You can clear al of the forest content from the database using the Admin Interface. Clearing a
database deletes all of the content from all of the forests in the database, but |eaves the database
configuration intact.

To clear all data from a database, complete the following procedure:

1 Click the Databases icon on the |eft tree menu.
2. Decide which database you want to clear.
3. Click the database name, either on the tree menu or the summary page.

The Database Configuration page displays.
4, Click the Clear button on the Database Configuration page.
A confirmation message displays.
5. Confirm that you want to clear the forest data from this database and click OK.

Clearing adatabase isa“hot” admin task; the changes take effect immediately.

13.9 Disabling a Database

You can disable a database using the Admin Interface. You can either disable only the database or
the database along with al of its forests. Disabling only the database marks the database as
disabled and unmounts all the forests from the database. However, the database forests remain
enabled. Disabling the database and its forests marks the database and each forest as disabled,
unmounts al the forests from the database, and clears al memory cachesfor al the forestsin the
database. The database remains unavailable for any query operations while it is disabled.

Disabling a database does not delete the configuration or document data. The database and forest
can later be re-enabled by clicking Enable.
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To disable a database, complete the following procedure:

1.

2.

Click the Databases icon on the left tree menu.

Decide which database you want to disable.

Click the database name, either on the tree menu or the summary page.
The Database Configuration page displays.

Click the Disable button on the Database Configuration page.

A confirmation message displays.

Click either Disable Database to disable only the database, or Disable Database and
Forests to disable the database and its forests.

13.10 Deleting a Database

A database cannot be deleted if there are any HTTP, WebDAV, or XDBC serversthat refer to the
database. Deleting a database detaches the forests that are attached to it, but does not delete them.
The forests remain on the hosts on which they were created with the data intact. Perform the
following steps to del ete a database:

1.

2.

4.

Click the Databases icon on the left tree menu.

L ocate the database you want to delete, either in the tree menu or in the Database
Summary table.

Click the name of the database which you want to delete.

Database Configuration

Summary Configure Status Backup/Restore Load Create Help
ok || cancel
database -- The database specification. ;- clear -;;- delete -;
database name Dacumerts
The databasze name.

Click on the Delete button near the top right.
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Note: Clicking the Clear button clears al of the forests attached to this database,
removing all of the data from the forests. Clicking the Delete button removes the
database configuration, but does not delete the data stored in the forests.

5. Assuming that there are not any HTTP, WebDAV, or XDBC serversreferring to the
database, a delete confirmation screen appears. Click OK.

6. If you want to delete the forests used by the database, follow the procedure described in
“Deleting a Forest from aHost” on page 335 for each forest.

The database is now permanently deleted. Deleting a database isa * hot” admin task.

13.11 Checking and Setting Permissions for a Document in a Database

You can use the Admin Interface to check the permissions of a document or directory in a
database. You can also use the xdmp : document -get -permissions and

xdmp : document - set -permissions APISt0 get and set permissions For details on document
permissions, see Security Guide.

To check and/or set permissions on a document or directory in a database using the Admin
Interface, perform the following steps:

1. Click the Databases icon on the |eft tree menu.

2. L ocate the database for which you want to check or set permissions, either in the tree
menu or in the Database Summary table.

3. Click the name of the database where the document to which you want to check or set
permissionsis stored. The Database Configuration page appears.

4. Click the Permissionslink for the selected database in the | eft tree menu. The Permissions
Admin page appears.

5. Enter the URI of the document or directory and click OK.

6. If you want to change the permissions, choose arole and capability from the drop-down
lists. If you want to add more permissions, click the More Permissions button.

7. To commit your changes, click OK. To cancel the action, press Cancel.
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14.0 Word Query Database Settings

This chapter describes how to configure a database to include or exclude elements, add index
settings, and perform other configuration changes for cts: word-query Operations. The following
topics are included:

e Understanding the Word Query Configuration

*  Configuring Customized Word Query Settings

14.1 Understanding the Word Query Configuration

Basic search of words and phrases in MarkLogic Server is based on the query constructor
cts:word-query. YOU can control the behavior of these basic searches by changing the database
configuration for word query. You can exclude and/or include elements from word queries, and
you can add extra indexing options compared to the options configured in the database
configuration. This section describes the options available in the word query configuration and
includes the following parts:

e Qverview of Configuration Options

e Understanding Which Elements are Included and Excluded

¢ Adding a Weight to Boost or Lower the Relevance of an Included Element

¢ Specifying An Attribute Value for an Included Element

e Understanding the Index Option Configuration

14.1.1 Overview of Configuration Options

The following lists the main options you can set in the word query configuration to control how
word queries are resolved in a database:

* By default, al elements are included in the word query configuration and the indexing
options are the same as the database indexing options.
» All word query configurations are set on a per-database basis.

* Theword query configuration controls the behavior of the cts:word-query, cts:words,
and cts:word-match APIS. Thisincludes controlling the words that get indexed, aswell as
controlling the words that are returned from the filter (evaluator) portion of query
evaluation.

* Word query inherits the database index settings as a starting point for itsindex settings.
* You cannot turn off indexing options that are enabled in the database settings.

» If you check index optionsin word query that are enabled in the database, it will not
change any behavior. However, if you subsequently disable adatabase index setting that is
checked in the word query settings, it will remain for the word query.
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* You can include and/or exclude named elements from word queries.

» For any element you include, you can optionally constrain it by avalue for a specified
attribute.

» For any element you include, you can optionally specify aweight. The weight is used
when determining relevance scores, where aweight greater than 1.0 will boost scores and
aweight lower than 1.0 will lower scores for matches within the element.

14.1.2 Understanding Which Elements are Included and Excluded

You can include and/or exclude elements from word queries. Thisis useful if you know you will
never want to search some element content. This section describes how MarkLogic Server
determines what content is included in word queries and what is not when you include and/or
exclude elements from the word query configuration.

Note: If you want to be able to search on everything in aword query, but also want a
special view of the content that includes and/or excludes some elements, consider
creating afield instead of modifying the word query configuration. For details on
fields, see “Fields Database Settings’ on page 159.

By default, al element content (all text node children of elements) isincluded in word queries. If
you decide to include and/or exclude any elements from word queries, there are rules that govern
which non-specified elements are indexed and which are not. The rules are based on inheriting the
include state from the parent element. For example, if the parent element is marked as an included
element (and is therefore indexed and evaluated for word query), then its children, if they do not

appear on the exclude lit, are also included.

Note: If you configure word query exclusions then MarkL ogic may not use word
positions, even if it is enabled. For example, MarkLogic will not use word
positions for resolution of queries such as cts:element-word-query Of
cts.jsonPropertyWordouery F€solution in positional contexts such asanear query.
This can lead to false positives. Y ou can USe xdmp:plan OF cts.plan tO determine
whether word positions are being used.

When MarkL ogic Server determines which elements to include/exclude, it walks the XML tree
using the following rules:

1. Start at the root node of the document.

2. If the root node isincluded (either because it is explicitly included or because inciude
document root IS Set to true), MarkLogic Server includes the immediate text node children
of the document root element and then moves to its element children. If the root node is
excluded, the text nodes are not included and MarkLogic Server moves down the XML
tree to its element children.
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3. If the parent element (the root element in this case) wasincluded, MarkL ogic Server keeps
walking down the tree and including the text node children until it encounters an explicitly
excluded element.

4, If the parent element (the root element in this case) was not included, MarkL ogic Server
keeps walking down the tree, not including the text node children, until it encounters an
explicitly included element.

5. MarkLogic Server keeps walking down the tree, including or not according to the state
inherited from the parent element, until it encounters the next included element (if itisin
the not included state) or excluded element (if it isin theincluded state).

6. During this process, when an element is encountered that is neither included nor excluded,
it inherits the included state (not included or included) from the parent element.

7. MarkLogic Server keeps walking down the XML tree using thislogic to determine its
included state, until it reaches the end of the document.

The only way to guarantee an element’s text node children will be included (assuming you have
any elements included and/or excluded) isto add it to the included list, and the only way to
guarantee an element is not included isto add it to the excluded list.
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The following figure shows what is included for two configurations, one with the root node
included and one with the root node excluded. Note that the includes and excludes are the same.
The lines below the element names represent the text nodes, and the yes/no indicates whether the
content in the text nodes is included in word queries. The root represents the rode node of an
XML structure, with elements a and s included and elements ¢ and o excluded. Elements that are
not explicitly included or excluded (for example, &, r, and z) inherit from their parents.

Root: Included Root: Excluded

Includes: A, B Includes: A, B

Excludes:; C, D Excludes:; C, D
root root

The lines indicate text nodes, Yesisincluded, No is excluded

Notice that the z node, which is not explicitly included or excluded, sometimesisincluded and
sometimes is not included, depending on the include state of its parent element.

14.1.3 Adding a Weight to Boost or Lower the Relevance of an Included
Element

When you include an element, one of the optionsisto add aweignt to the included element
specification. When you add aweight, all text in this element (including any text in all text node
descendants of the element) are weighted by the specified value, changing the relevance at query
time. Specifying aweight greater than 1.0 will boost scores and aweight lower than 1.0 will lower
scores for matches within the element.

When you specify aweight, the term frequency for any tokensin that element (including tokensin
descendant text nodes) is multiplied by that number. This happens during document load, update,
or reindexing. For example, if you specify aweight of 2.0, each term will have aterm frequency
of 2.0, making it asif each term appeared twice (for score calculation purposes). Similarly, if you
specify aweight of 0.5, each term will have aterm frequency of 0.5.
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Note: Because the weight boosting affects term frequency, it will only affect relevance
orders for scoring algorithms that include term frequency (for example, 1ogtf/idf
or 1ogtf); scoring agorithms that do not consider weight will not be affected by
these wei ghts (fOI’ exampl €, score- simple).

Adding aweight is useful to boost or lower scores on searches where the match occursin agiven
element. For example, if you want matches in 1t €l ements to contribute more towards the
relevancy score than matches in other elements, you can specify aweight of 2.0 for the TrTre
element. Conversely, if you want matchesin rrr.e elements to contribute less to the relevancy
score than matches in other elements, you can specify aweight of o.s for the rrroe element. For
details on how relevance is calculated, see the chapter Composing cts:query Expressions in the
Search Developer’s Guide.

14.1.4 Specifying An Attribute Value for an Included Element

When you include an element, one of the options is to specify an attribute value. This option
allows you to only include elements with a particular attribute/value pair. The attribute/value pair
acts as a predicate on which to constrain the content. For example, consider the following XML
Snippet:

<chapter class="history">some text here</chapters>

<chapter class="mathematics">some more text here</chapters>
<chapter class="english">some other text here</chapters>
<chapter class="history">some different text here</chapters
<chapter class="french">other text here</chapter>

<chapter class="linguistics">still other text here</chapter>

For the element chapter, if you specify the attribute/value pair of c1ass and history, then only the
following elements will be included:

<chapter class="history">some text here</chapters>
<chapter class="history">some different text here</chapters

You can only specify an attribute value for an included element; you cannot specify one for an
excluded element.

14.1.5 Understanding the Index Option Configuration

The word query configuration allows you to add some extra indexing options from the ones that
are currently set in the database configuration. Adding any index options to the word query
configuration does not add those options to the element-based index options.

To add a particular index option to word query, you check the box corresponding to the index
option. Adding any index options that are not enabled in the database configuration will cause
new and updated documents to use the new indexing for word query, and will trigger a reindex
operation if reindex enable IS Set to true in the database configuration.
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Options that are enabled in the database configuration appear in bold on the word query
configuration. If you check the box next to an option with bold-face type, it does not change your
configuration. However, if you subsequently disable that index option in the database
configuration, it will remain enabled for word query aslong as the box is checked.

14.2 Configuring Customized Word Query Settings

This section provides the procedure for customizing the word query settings. For details on what
the meaning of the various configuration optionsin fields, see “Understanding the Word Query
Configuration” on page 149. The following is the procedure for modifying the word query
configuration for your database:

Note:  When you modify the word query settings, those modifications apply to all queries
that use the cts:word-query constructor, which is the default constructor for
cts:search. If you want to be able to search on everything in aword query, but
also want a special view of the content that includes and/or excludes some
elements, consider creating afield instead of modifying the word query
configuration. For details on fields, see “Fields Database Settings’ on page 159.

Use the Admin Interface to perform the following steps to add a new field configuration to a
database.

1. Access the Admin Interface in a browser.

2. Navigate to and click the database for which you want to modify the word query
configuration, either from one of the summary tables or in the |eft tree menu.

3. Under the database in which you want to create the field, click the Word Query link. The
Word Query Configuration page appears.

4. If you want the word queries to include any extraindex options from the database, check
those index settings. Index settings shown in bold indicate the setting is inherited from the
database setting. For details, see “ Understanding the Index Option Configuration” on
page 153.

5. If you want the word queries to include the root element of the document, evenif it is not
explicitly included, leave the default of true for include document root button. Note that if
you set thisto fa1se, you will need to include elements in the word query configuration in
order to get any results from word queries. Typically, you would leave this set to true and
choose some elements to explicitly exclude and some to explicitly include (optionally
adding a scoring weight and/or an attribute value constraint).

6. Click OK to save any changes you made. The configuration page refreshes with after the
changes have been made to the MarkL ogic Server configuration.

7. If you want to exclude any elements from word queries, click the Excludes tab.
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8. Enter the namespace URI (if needed) and the local name for the excluded element.

Add Word Query Exclude
Configure Includes Excludes Help

| ok | | cancel |

excluded element - The element Inciuded in word queny,

namespace uri II‘rl'tp:I.fWWW.WS.DrgH 999/ x=html
A mamespace LR

localname ISCFiF'f

The localname of the excluded element.
Required. You must supphy a value for localname.

| ok | | cancel |

9. Click OK.

10. Repeat steps 7 through 9 for each element you want to exclude.
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11.

12.

13.

14.

15.

16.

Click the Includestab to specify elementsto include in the word query.

Add Word Query Include
Configure Includes Excludes Help

ok || cancel |

included element - The element nciuded In ward queny.

namespace uri I

A namespace URI.

localname I

The localname of the included element.
Required. You must supply a value for localname.

weight fra

The weight, used to boost o lower relevance scores, of the included element.

attribute namespace uri I
Mamespace of the child attribute.

attribute localname I
Localname of the child sttribute.

attribute value I

Include only elemerts with the specified attribute having this value.

ok , ,_ cancel |
On the Included Element page, specify aloca name for the element to include. If the
element isin anamespace, specify the namespace URI for the element to include.
[OPTIONAL] If you want to boost or lower the relevance contribution for matches within
this element, specify aweight other than the default of 1.0. Weights greater than 1.0 will
boost the relevance contribution and weights lower than 1.0 will lower the contribution.
[OPTIONAL] If you want to only include elements that have an attribute with a specified
value, enter the attribute namespace URI (if needed), the attribute local name, and avalue
for the attribute. Then only elements containing attributes with the specified value will be
included. You must specify the exact value; no wildcard characters are used.

When you have specified everything for this element, click OK.

Repeat steps 11 through 15 for each element you want to include.
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17.  You can delete any included or excluded fields from the tables at the bottom of the field
configuration page.

Included Elements
Localname Hamespace Attribute Attribute Hamespace Value Weight

ABSTRACT 20 [clelete]

Excluded Elements

Localname Hamespace
script ittp A w3 org 998 Html [delete]
ok cancel
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15.0 Fields Database Settings

This chapter describes how to configure fields in the database settings. Fields are used with the
cts:field-word-query, cts:field-words, and cts:field-word-match APls, aswell aswith the
field lexicon APIs, and allow you to define a named field consisting of several elements over
which you can search. The following topics are included in this chapter:

e Qverview of Fields

¢ Understanding Field Configurations

* Field Word Lexicons and Field Value Lexicons

¢ Configuring Fields

This chapter describes how to use the Admin Interface to create and configure fields. For details
on how to create and configure fields programmatically, see Adding a Database Field and Included
Element in the Scripting Administrative Tasks Guide. For details on lexicons on fields, see
Browsing With Lexicons in the Search Developer’s Guide.

15.1 Overview of Fields

Fields provide a convenient mechanism for querying a portion of the database based on XML
element QNames or JSON property names. Unlike collections or directories, which enable you to
guery portions of a database based on document URISs, fields enable you to query portions of a
database based on XML element and JSON property names. This offers extra convenience for the
application developer, and aso offers a performance boost over other methods of querying a
portion of the database. Fields are extremely useful when you have content in one or more
elements or JSON properties that you want to query simply and efficiently as a single unit.

Field query is similar to word query (in its default configuration, with everything included), but
instead of querying everything in the database, fields query only what is configured for the
specified field. Fields have their own set of indexes, independent of the database indexes. Because
fields have their own indexes, and afield istypically a small subset of the whole database,
guerying afield is often more efficient than querying those same XML element or JSON
properties directly (with cts:word-query, for example).

Also, because fields have their own sets of indexes, relevance for fields is cal cul ated based on the
content in the field, not based on all of the content in the database. This provides finer-grain
relevance for field searches than for other searches.

You can use fields to create portions of the content that you might want to query as a single unit.

Additionally, you can configure afield with indexing options over and above the ones configured
in the database. For example, consider a database containing many technical articles, each article
containing abrief abstract. You might want to build an application that allows greater capabilities
for searching through the abstracts than for searching through the rest of the articles. Assume your
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main content does not have wildcard indexes, but you want to be able to search through the
abstracts using wildcard searches. You can create afield on the abstract, and then add wildcard
indexesto that field. Because the field represents only arelatively small percentage of the content,
the relative cost of the extraindexing is small.

Indexing of JISON and XML content differs dlightly. Thisintroduces differencesin the behavior of
field value queries and field range queries over the two types of content. For details, see How Field
Queries Differ Between JSON and XML in the Application Developer’s Guide.

15.2 Understanding Field Configurations

Field search of words and phrases in MarkL ogic Server is based on the query constructor
cts:field-word-query. YOU can control the behavior of these field searches by changing the
database configuration for the field you query. You can exclude and/or include elements from
path and root fields, and you can add extra indexing options for some elements. This section
describes the options available in the configuration and includes the following parts:

e Qverview of Field Configuration Options

¢ Root and Path Fields

* Metadata Fields

e Understanding the Index Option Configuration

15.2.1 Overview of Field Configuration Options

The following lists the main options you can set in the field query configuration to control how
gueries against the specified field are resolved:

* By default, no XML elements or JSON properties are included in the field query
configuration and the indexing options are the same as the database indexing options. Y ou
must specify at |east one element or property to include for the field to include anything.

» All field configurations are set on a per-database basis.

» Thefield configuration controls the behavior of the cts: field-word-query,
cts:field-value-query, cts:field-range-query, cts:field-words, and
cts:field-word-match APIS. Thisincludes controlling the terms that get indexed as well
as controlling the terms that are returned from the filter (evaluator) portion of query
evaluation.

* Fiedsinherit the database index settings as a starting point for itsindex settings.

* You can add extraindex options for each field. These added index options will not affect
other queries (for example, cts:word-query, cts:element -word-query,

cts:element-attribute-word-query, cts:j son—property—word—query).

» If you check index optionsin afield that are enabled in the database, it will not change any
behavior. However, if you subsequently disable a database index setting that is checked in
the field setting, it will remain for the field.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 160



MarkLogic Server Fields Database Settings

* You caninclude and/or exclude named XML elements or JSON properties from path and
root fields.

* For any XML element you include, you can optionally constrain it by avalue for a
specified XML element attribute.

» For any XML element or JSON property you include in apath or root field, you can
optionally specify aweight. The weight is used when determining relevance scores, where
aweight greater than 1.0 will boost scores and a weight lower than 1.0 will lower scores
for matches within the element or property.

» Eachfield hasits own set of indexes; it does not share the indexes with the word query
indexes. Therefore, if you have afield with fewer elements than word query, thereisa
smaller amount of content to index and fewer 1/0 operations are needed to resolve the
guery from the indexes (index resolution phase of query processing).

There are three types of fields:

* Root Fields
e Path Fields
* Metadata Fields

Root and Path fields are described in “Root and Path Fields” on page 161. Metadata fields are
described in “Metadata Fields’ on page 165.

15.2.2 Root and Path Fields

You can include and/or exclude elements from aroot or path field. Thisis useful if you know you
will never want to search some element content. This section describes how MarkL ogic Server
determines what content isincluded in the field and what is not when you include and/or exclude
elements from the field configuration.

This section describes the options available in the configuration and includes the following parts:

* Root Fields
e Path Fields

¢ How Field Settings Determine What is Included and Excluded

* Adding a Weight to Boost or Lower the Relevance of an Included Element or Property

¢ Specifying An Attribute Value for an Included or Excluded Element

15.2.2.1 Root Fields

Root fields include and/or exclude document elements regardless of their relative positionsin the
document. In aroot field, you can choose whether or not to include and exclude elements starting
at the document root. By default, no element content (all text node children of elements) is
included in afield.
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15.2.2.2 Path Fields

In a path field, the included and excluded elements are constrained to the sub-tree identified by
the path. For example, if the path for thefield is /a/s/c, only elementsin node ¢, such asa/s/c/p,
a/B/c/p/E and /a/B/c/z, areincluded or excluded from the field.

A path field may include one or more paths. Multiple paths are treated as the union of the paths.
Consequently, each of them will identify aroot of afield-instance in a given document.

If a path includes namespace prefixes on some elements, the namespaces must be defined in the
same manner used for path range indexes, as described in “Defining Namespace Prefixes Used in
Path Range Indexes and Fields’ on page 402.

If apath for afield endsin asingle node or an attribute, the include/exclude definitions are
meaningless.

Each path is given aweight, which is used to boost or lower the relevance of text that is
contributed by the path.

15.2.2.3 How Field Settings Determine What is Included and Excluded

Once you define a path or root field, you can select which document elements are included and
excluded. When MarkLogic Server determines which elements to include/exclude, it walks the
XML tree using the following rules (note that these are the same rules used for including/
excluding elements in the word query configuration):

1. Start at the root node of the document.

2. If the field typeis path, the explicitly included and excluded elements are constrained to
the sub-tree identified by the path. All other elements are excluded.

3. If the field typeisroot, and if the root element isincluded (either because it is explicitly
included or because inciude document root iSSet to true), MarkL ogic Server includes the
immediate text node children of the document root element and then moves to its element
children. If the root element is excluded, the text nodes are not included and MarkL ogic
Server moves down the XML tree to its element children.

4, If the parent element was included, MarkLogic Server keeps walking down the tree and
including the text node children until it encounters an explicitly excluded element.

5. If the parent element was not included, MarkLogic Server keegps walking down the tree,
not including the text node children, until it encounters an explicitly included element.

6. During this process, when an element is encountered that is neither included nor excluded,

it inherits the included state (not included or included) from the parent element.
MarkLogic Server keeps walking down the tree, including or not according to the state
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inherited from the parent element, until it encounters the next included element (if its
parent is not included) or excluded element (if its parent isincluded).

7. MarkL ogic Server keeps walking down the XML tree using thislogic to determine each
element’s included state, until it reaches the end of the document.

The only way to guarantee an element’s text node children will be included (assuming you have
any elements included and/or excluded) isto add it to the included list, and the only way to
guarantee an element is not included isto add it to the excluded list.

The following figure shows what isincluded for two possible root field configurations, one with
the root node included and one with the root node excluded. Note that the includes and excludes
are the same. The lines below the element names represent the text nodes, and the boxed red
letters indicates that the content in the text node isincluded in word queries. The root represents
the root node of an XML structure, with elements r and s included and elements & and o excluded.
Elements that are not explicitly included or excluded (for example, a, &, and c) inherit from their
parents.

Root: Included Root: Excluded
Includes: F, S Includes: F, S
Excludes: E, D Excludes: E, D

/N

AN

N\ .
5L
h

The lines indicate text nodes, boxed[red/isincluded, black is excluded

Noticethat the a, &, and = nodes, which is not explicitly included or excluded, sometimesis
included and sometimes is not included, depending on the include state of its parent element.
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Thefollowing figure showswhat isincluded for two possible path field configurations, one with a
single path and the other with two paths. Aswith the previous figure for root field configurations,
the includes and excludes are the same.

Path: /A/B Path: /A/B

Includes: Z, F Path: /A/R

Excludes. E, D Includes. Z, F
Excludes: E, D
root

2o
A / <

o ¢ Al

The lines indicate text nodes, boxed|red|is included, black is excluded

/U

15.2.2.4 Adding a Weight to Boost or Lower the Relevance of an Included
Element or Property

When you include an XML element or JSON property, one of the optionsisto add aweight to the
included element or property specification. When you add aweight, all text in this element
(including any text in all text node descendants of the element) are weighted by the specified
value, changing the relevance at query time. Specifying aweight greater than 1.0 will boost scores
and aweight lower than 1.0 will lower scores for matches within the element.

When you specify aweight, the term frequency for any tokensin that element (including tokensin
descendant text nodes) is multiplied by that number. This happens during document load, update,
or reindexing. For example, if you specify aweight of 2.0, each term will have aterm frequency
of 2.0, making it asif each term appeared twice (for score calculation purposes). Similarly, if you
specify aweight of 0.5, each term will have aterm frequency of 0.5.

Note: Because the weight boosting affects term frequency, it will only affect relevance
orders for scoring algorithms that include term frequency (for example, 10gt£/ids
or 1ogtf); scoring agorithms that do not consider weight will not be affected by
these weights (for example, score-simple).
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Adding aweight is useful to boost or lower scores on searches where the match occursin agiven
element. For example, if you want matches in 1t €l ements to contribute more towards the
relevancy score than matches in other elements, you can specify aweight of 2.0 for the TrTre
element. Conversely, if you want matches in rrr.e €l ements to contribute less to the relevancy
score than matches in other elements, you can specify aweight of o.s for the rrroe element. For
details on how relevance is calculated, see the chapter Composing cts:query Expressions in the
Search Developer’s Guide.

If afield has two or more elements with different weights and, if one of those elementsisachild
of another element, then the weight of the parent element is used and the weight of the child
element isignored. For example, you have afield, named test, that includes elementsa and . »
isgiven aweight of 10 and & isgiven aweight of 2. The returned results of a search query that
includes cts: field-value-query("test", ("Foo")), "unfiltered") will be computed based on a
weight of 10 for the following document:

<A>
<B>Foo< /B>
</A>

15.2.2.5 Specifying An Attribute Value for an Included or Excluded Element

When you include an element, one of the options is to specify an attribute value. This option
allowsyou to only include or exclude elements with a particular attribute/value pair. The attribute/
value pair acts as a predicate on which to constrain the content. For example, consider the
following XML snippet:

<chapter class="history">some text here</chapters>

<chapter class="mathematics">some more text here</chapters>
<chapter class="english">some other text here</chapters>
<chapter class="history">some different text here</chapters>
<chapter class="french">other text here</chapter>

<chapter class="linguistics">still other text here</chapter>

For the element chapter, if you specify the attribute/value pair of c1ass and history, then only the
following elements will be included:

<chapter class="history">some text here</chapter>
<chapter class="history">some different text here</chapters

Similarly, you can specify an attribute value for an excluded element when you configure an
excluded element.

15.2.3 Metadata Fields

Metadata fields are used by temporal documentsto store valid and system timestamps and
archival information, as described in the Temporal Developer’s Guide. You can aso use this
capability to associate user-defined key-value metadata with non-temporal documents. Metadata
fields are sometimes referred to as just “ metadata’ or as “key-value metadata’.
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Metadata fields differ from root and path fields in that they do not define elements to be included
or excluded from search. Instead, metadata fields define key/value combinations that are
associated with a document, but stored outside of that document.

To search this type of metadata, you must explicitly create a field based on the metadata key you
want to be able to search. For details on configuring a metadata field, see “Configuring a New
Metadata Field” on page 175.

Metadata fields can be operated on using any API function that takes afield. For example, you
can do al of the following operations on a metadata field:
o Query usi Ng Acts:field-word-query and cts: field-value-query function.

e Create aword lexicon on ametadatafield and useitin acts: field-words and
cts:field-word-match function.

» Create arangeindex on ametadatafield and useitin acts:field-range-query,
cts:field-values, cts:field-value-match, and cts: field-value-ranges function.

* Make arange index reference for ametadata field rangeindex and use it in acts:values,
cts:value-match, cts:value-ranges, cts:value-co-occurrences, cts:value-tuples and
cts:ordering function.

» Configure tokenizer-overrides.

» Configure stemmed-searches.

» Configure word-searches.

» Configure field-value-searches.

» Configure fast-phrase-searches.

» Configure fast-case-sensitive-searches.
» Configure fast-diacritic-sensitive-searches.
» Configure trailing-wildcard-searches.

» Configure three-character-searches.

» Configure two-character-searches.

» Configure one-character-searches.

Metadata for temporal documents is managed by the temporal APIs, as described in Managing
Temporal Documents in the Temporal Developer’s Guide. For non-temporal documents, metadata
can be inserted along with the document by the xdmp . document Insert OF xdmp . documentLoad
function. You can add or modify document metadata using the xdmp . document PutMetadata and
xdmp . document SetMetadata functions. Document metadata can be returned using the

xdmp . documentGetMetadata and xdmp . documentGetMetadataValue functions.
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Metadata can a so be associated with a document node. Node metadata is managed by means of
the xdmp .nodeMetadata and xdmp .nodeMetadataValue functions.

15.2.4 Understanding the Index Option Configuration

The field configuration allows you to add some extra indexing options from the ones that are
currently set in the database configuration. Adding any index options to the field configuration
does not add those options to the element-based index options at the database level.

To add or remove aparticular index option to afield, you check or uncheck the box corresponding
to the index option. Adding any index options that are not enabled in the database configuration
will cause new and updated documents to use the new indexing for the field, and will trigger a
reindex operation if reindex enable iSSet to true in the database configuration.

Options that are enabled in the database configuration appear in bold in the field configuration.
The field settings in the database configuration and the database field configuration are ORed
together. For example, if you uncheck the box next to an option with bold-face typein the field
configuration, it does not change the equivalent option in the database configuration. To disable a
field setting for the database, both the database and field configurations for that option must be
consistent.

15.3 Field Word Lexicons and Field Value Lexicons

Aswith word lexicons, you can create aword lexicon for each field. A field word lexiconisalist
of al of the unique wordsin the database that occur in thefield. Thelist isordered in the specified
collation. You can create multiple field lexicons on the same field with different collations. The
field word lexicons are accessed with the cts: field-words and cts: field-word-match APIS.

Aswith element or attribute lexicons, you can create a value lexicon on afield. A field value
lexiconisalist of all of the unique values in the database that occur in the field. To create afield
value lexicon, define afield range index.

For more detail s about |exicons, see Browsing With Lexicons in the Search Developer’s Guide.

15.4 Configuring Fields

This section provides procedures to create and modify field configurations in a database. For
details on what the meaning of the various configuration optionsin fields, see “ Understanding
Field Configurations’ on page 160. This section includes the following procedures:

* Configuring a New Path or Root Field

e Configuring a New Metadata Field

*  Modifying an Existing Field

e Creating a Range Index on a Field
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Use the Admin Interface to perform the following steps to add a new field configuration to a

database.

1. Navigate to and click the database for which you want to create afield, either from one of
the summary tables or in the | eft tree menu.

2. Under the database in which you want to create the field, click the Fields link. The Field

Summary page appears.

FUC£ULILIUD

Configure

i Groups

E}' f, Databases
% App-Services
% Documents
% Extensions
B3 Fab

; % Last-Login
: % Meters

: % Modules
E} f, MyContent

% Forests
% Sub-Databases
-:?fa Flexible Replication
% Database Replication
% Fragment Roots
% Fragment Parents
% Triggers
% Merge Policy
% Scheduled Backups
% Content Processing
% Element Range Indexes

B

-G

% Attribute Range Indexes
% Field Range Indexes
% Path Namespaces
% Path Range Indexes
% Element Word Lexicons

% Attribute Word Lexicons

% Word Query
B A Fields

H..

% Phrase-Throughs

Enter a name for the field.

Summary Create

Database: MyContent

Name Path

Help

Includes

Excludes

None

Fields Summary

Index Settings

Click the Create tab. The Create Field in Database page appears.

By default, the field typeis path. If creating a path field, enter the path expression. If you

want to boost or lower the relevance contribution for matches within this path, specify a
weight other than the default of 1.0. Weights greater than 1.0 will boost the relevance
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contribution and weights lower than 1.0 will lower the contribution. If you are defining

multiple paths, click More Items.

| ok | | cancel |

Required. You must supply a value for field-name.

IAB

The path expression. For example:/prefix1:locname1
Iprefic2:locname2. ..

Summary Create Help
Create Field in Database
field name MyPathField
The field name.
field type @ paths ) root ) metadata
field path
path
weight

more field paths

MarkLogic 10—May, 2019

1.0
The weight, used to boost or lower relevance scores.

Administrator’ s Guide—Page 169



MarkLogic Server Fields Database Settings

6. Enter as many paths as you need.

M ommes T e T I

| ok | | cancel |

Create Field in Database

field name MyPathField

The field name.
Required. You must supply a value for field-name.

field type @ paths ' root ') metadata

field path

path IAB

The path expression. For example:/prefix locnamed
Jprefc2:locname2. ..

weight 1.0

The weight, used to boost or lower relevance scores.

path 1BiA

The path expression. For example:/prefix locnamed
Jprefc2:locname2. ..

weight 1.0

The weight, used to boost or lower relevance scores.

more field paths

7. [OPTIONAL] Cresate any Field Range Indexes or Tokenizer overrides. You can also go
back and add these |ater.
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8. If you want the field to include any extraindex options from the database, or if you want
to remove some index options from thefield, check or uncheck those index settings. Index
settings shown in bold indicate the setting is inherited from the database setting. You can
uncheck an inherited index setting to not inherit the setting from the database-level
configuration. For details, see “ Understanding the Index Option Configuration” on
page 167.

index settings | stemmed searches: | basic E|

word searches

field value searches

field value positions

fast phrase searches

fast case sensitive searches

fast diacritic sensitive searches

e I e e

trailing wildcard searches
trailing wildcard word positions
three character searches
three character word positions
two character searches

one character searches

Cptions in bold inherited from database config

0. Alternately, if creating aroot field, set the field type to root. Note that in most cases, apath
field will give you everything you need, and you are not likely to need to create aroot

field.
M immay ¥ cece. T v I
,- ok , ,_ cancel ,
Create Field in Database
field name MyRootField
The field name.
Required. You must supply a value for field-name.
field type paths 'Kruut metadata
10. If you want the root field to include the root element of the document, even if it is not

explicitly included, click the true button for include document root. Typically, you leave

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 171



MarkLogic Server Fields Database Settings

this set to the default of faise, unlessyour field will include most of the elementsin the
database.

I sommay T ceae T e

ok || cancel |

Create Field in Database

field name WMyRootField

The field name.
Required. You must supply a value for field-name.

field type paths @ rgot () metadata

include root true @ false
Includes XML%Slements or JSON properties starting at the document root.

11. Click OK. The configuration page with the field appears, adding the following partsto the
bottom of the configuration page:

word lexicons
Root Collation  [w]

[add] . .
| collation builder |

| more word legicons |

Included Elements
Localname(s) Namespace Attribute Attribute Namespace Value Weight

None

Excluded Elements

Localname(s) Namespace Attribute Attribute Namespace Value
None
12. If you want to add aword lexicon for thefield, enter the collation URI next in the add text

box. The URI for the UCA Default Collation, http://marklogic.com/collation/, is
useful for many applications. For details on collations, see the Language Support in
MarkLogic Server chapter in the Search Developer’s Guide. Click the OK button to add the
field word lexicon (if you want to create one). If you want to create other field word
lexicons with different collations, repeat this step specifying a different collation URI for
the new lexicon.
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13.

14.

15.

16.

17.

18.

Click the Includes tab to specify elementsto include in the field.

Add Field Include
Summary Configure Includes Excludes Create Help

Field: myRootField C ok | [ cancer |

included element — The element included in the field.

namespace uri

A namespace URIL

localname

One or more localnames.

weight 1.0

The weight, used to boost or lower relevance scores, of the included element.

attribute namespace uri

Namespace of the child attribute.

attribute localname

Localname of the child attribute.
attribute value
Include enhy elements with the specified attribute having this value.
ok | ,_ cancel |
On the Included Element page, specify aloca name for the element to include. If the
element isin anamespace, specify the namespace URI for the element to include.

[OPTIONAL] If you want to boost or lower the relevance contribution for matches within
this element, specify aweight other than the default of 1.0. Weights greater than 1.0 will
boost the relevance contribution and weights lower than 1.0 will lower the contribution.

[OPTIONAL] If you want to only include elements that have an attribute with a specified
value, enter the attribute namespace URI (if needed), the attribute local name, and avalue
for the attribute. Then only elements containing attributes with the specified value will be
included. You must specify the exact value; no wildcard characters are used.

When you have specified everything for this element, click OK.

Repeat steps 13 through 17 for each element you want to include.
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19.  If you want to exclude any elements from the field, click the Excludes tab.

20. Enter the namespace URI (if needed) and the local name for the excluded element.

Add Field Exclude
Summary Configure Includes Excludes Create Help

Field: myRootField [ ok | [ cancer |

excluded element — The element excluded from the field.

namespace uri

A nameszpace URL

localname

One or more localnames.

attribute namespace uri

Namespace of the child attribute.

attribute localname

Localname of the child attribute.
attribute value
Include only elements with the specified attribute having this value.

ok || cancel |

21.  [OPTIONAL] If you want to only exclude elements that have an attribute with a specified
value, enter the attribute namespace URI (if needed), the attribute local name, and avalue
for the attribute. Then only elements containing attributes with the specified value will be
excluded. You must specify the exact value; no wildcard characters are used.

22.  Click OK.

23. Repeat steps 19 through 22 for each element you want to exclude.
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24.  You can delete any included or excluded fields from the tables at the bottom of the field

configuration page.

Localname(s)

ABSTRACT

Localnamel(s) MNamespace

script hitp:df

ok

15.4.2 Configuring a New Metadata Field

Included Elements

Namespace Attribute Hamespace

Excluded Elements
Attribute  Attribute Namespace

W WL 3.0rg/ 19980 xhtml

Wieight

[delete]

Value

@

Use the Admin Interface to perform the following steps to add a new metadata field configuration

to a database.

1 Navigate to and click the database for which you want to create afield, either from one of

the summary tables or in the | eft tree menu.
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2. Under the database in which you want to create the field, click the Fields link. The Field
Summary page appears.

FEuTE S o Fields Summary
Summary Create Help

Configure

B Groups Database: MyContent

=3 f, Databases

E% App-Services

E% Documents

E% Extensions None

B3 Fab

E% Last-Login

E% Meters

E% Modules

E} f, MyContent

E% Forests

E% Sub-Databases

BHEH Flexible Replication

Name Path Includes Excludes Index Settings

E% Database Replication
E% Fragment Roots

E% Fragment Parents
E% Triggers

E% Merge Policy

E% Scheduled Backups
E% Content Processing
E% Element Range Indexes
E% Aftribute Range Indexes
E% Field Range Indexes
E% Path Namespaces

E% Path Range Indexes

E% Element Word Lexicons

E% Attribute Word Lexicons
E% Word Query

= £ Fields

E% Phrase-Throughs

3. Click the Create tab. The Create Field in Database page appears.
4, Enter aname for thefield.

5. For field type, select metadata.

Summary Create Help

| ok | | cancel |

Create Field in Database

field name MyMetadataFisid

The field name.
Required. You must supply a value for field-name.

field type paths ) root '@'Egetadata
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6. If you want to add aword lexicon for thefield, enter the collation URI next in the add text
box. The URI for the UCA Default Collation, http://marklogic.com/collation/, is
useful for many applications. For details on collations, see the Language Support in
MarkLogic Server chapter in the Search Developer’s Guide. Click the OK button to add the
field word lexicon (if you want to create one). If you want to create other field word
lexicons with different collations, repeat this step specifying a different collation URI for
the new lexicon.

7. [OPTIONAL] Create any Field Range Indexes or Tokenizer overrides. You can also go
back and add these |ater.

word lexicons

[add] : - -
Root Collation * | collation builder

more word lexicons

tokenizer overrides
[add] word -

more tokenizer overrides

8. If you want the field to include any extraindex options from the database, or if you want
to remove someindex options from the field, check or uncheck those index settings. Index
settings shown in bold indicate the setting is inherited from the database setting. You can
uncheck an inherited index setting to not inherit the setting from the database-level
configuration. For details, see “ Understanding the Index Option Configuration” on
page 167.

TLESEITIE V| stemmed searches:  basic El

word searches

field value searches

field value positions

fast phrase searches

fast case sensitive searches

fast diacritic sensitive searches

e I =

trailing wildcard searches
trailing wildcard word positions
three character searches
three character word positions
two character searches

one character searches

Cptions in bold inhented from database config
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Note: Thefield value positions, trailing wildcard word positions, and three
character word positions Options can be set, but they will have no effect on
queries.

15.4.3 Modifying an Existing Field
Perform the following steps to modify an existing field:

1 To modify an existing field, click on the Fields link in the left tree menu. The Fields
Summary page appears.

EE=——m ar=aa aarTae |

Database: SQlLdata

Hame Includes Excludes Index Settings

mmyPathFigld +stemmed (basic) +fast phrase

+fast case sensitive +fast diacritic sensitive
+trailing wildcard

ryRootField ABSTRACT script +stemmed (bagic) +fast phrase

+fast case sensitive +fast diacritic sensitive
+trailing wildcard

2. Click on the name of the field you want to edit. The Field Configuration page appears.
3. If you want to change any of the settings, make any desired modifications and click OK.
4, The remainder of the procedure is the same as the previous procedure for creating afield,

starting with step 12 to create afield word lexicon, and, in the case of path and root fields,
continuing on to add/del ete included and excluded elements.

15.4.4 Creating a Range Index on a Field

You can create arange index on afield for faster searches on the field data. You must first create
afield before creating arange index on the field. The usual trade-offs between query speed and
ingestion speed and server resources described in * Understanding Range Indexes’ on page 390
apply to field range index.

Perform the following stepsto create arange index on afield:

1 Navigate to and click the database for which you want to create afield range index, either
from one of the summary tables or in the |l eft tree menu.

2. Click Field Range Index in the left tree menu.

3. Click the Add tab. The Add Field Range Indexes page appears.
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8.

Select the type for the range index.
Enter the name of an existing field.

Optionally, specify if you want the index to store position data. (Metadata fields are
positionless, so position settings have no impact.)

For Invalid Values, select reject to prevent the ingestion of documents with fields that do
not match the type specified for the range index. Select ignore to allow the ingestion of
non-matching documents.

Click OK.

Theindex is created. If the reindexer enable Setting istrue for that database, then reindexing
will begin immediately. The new index is not available for use in range and lexicon queries until
the reindexing operation is complete.
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16.0 Understanding and Controlling Database Merges

This chapter describes database merges and how you can control them. It includes the following
sections:

e Qverview of Merges: Merges are Good

e Setting Merge Policy

e Blackout Periods for Merges

¢ Merges and Point-In-Time Queries

e Setting a Negative Merge Timestamp to Preserve Fragments For a Rolling Window of Time

* Monitoring a Merge

e Explicit Merge Commands

*  Configuring Merge Policy Rules

16.1 Overview of Merges: Merges are Good
This section provides an overview of merges, and includes the following parts:

¢ Dynamic and Self-Tuning

e  What Happens During a Merge

¢ Dangers of Disabling Merges

e Merges Will Change Scores

16.1.1 Dynamic and Self-Tuning

Merges are away of self-tuning the performance of the system, and MarkL ogic Server
continuously assesses the state of each database to seeiif it would benefit from self-tuning through
amerge. In most cases, the default merge settings and the dynamic nature of merges will keep the
database tuned optimally at all times. Because merges can be resource intensive (both disk I/0
and CPU), however, some DBAs might need to control when merges occur and/or when they do
not occur. You can do that by setting your merge policy as appropriate for your environment, as
described in “ Setting Merge Policy” on page 183.

Dynamic and self-tuning, merges are a*“good thing”; they not only reclaim disk space, but
improve the query and search performance of the system. Databases are made up of one or more
forests, and forests are made up of one or more stands. The more stands there are in aforest, the
more time it takes to resolve a query. Merges reduce the number of standsin each forestin a
database, thereby improving the time it takes to resolve queries.
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16.1.2 What Happens During a Merge

A database consists of one or more forests, and each forest consists of one or more stands. Each
stand consists of one or more fragments. When a document is updated, new versions of all of the
fragments associated with the document update are created in anew stand. Any old versions of
the fragment remain in the old stand with a system timestamp that lets MarkLogic Server know
that they are old versions of the fragments. Similarly, when a document is deleted, its fragments
remain in the old stand with a system timestamp that lets MarkL ogic Server know that they are
old versions of the fragments.

Merges occur to move any unchanged fragments from an old stand into a new stand, deleting any
old versions of fragments (including deleted fragments), thereby freeing up disk space and
compacting the usable fragments so they are al together on disk. Additionally, merges combine
index datafor al of the fragmentsin astand, thereby optimizing the indexes. Merges are anormal
part of database operation, and they ensure that the system continues to perform at its best as
updates and deletes occur.

To summarize, as part of merging, the following occurs:

» Multiple stands are combined into one for improved performance.
* Disk spaceisreclaimed.
* Indexes and lexicons are combined and re-optimized based on their new size.

Theresult is a database that is smaller and can resolve queries much faster than before the merge.

16.1.3 Dangers of Disabling Merges

MarkLogic Server isdesigned to periodically merge. It isdangerous to leave merges disabled on a
database when there are any updates occurring to the system. While disabling merges might
eliminate some contention for resources during periods where merges and other requests are
simultaneously occurring on the system, the performance of MarkLogic Server will degrade over
timeif merges are not allowed to proceed when changes (inserts, updates, deletes) are made to the
database.

Furthermore, disabling or eliminating merging may eventually lead to a condition in which the
server is unable to make changes to the database. For example, when an in-memory standsfills
up, it iswritten to an on-disk stand. MarkLogic Server has afixed limit for the maximum number
of stands (64), and eventually, that limit will occur and you will no longer be able to update your
system. Therefore, there is no control available to disable merges. If you feel you need to disable
merges and you have an active maintenance contract, you can contact MarkL ogic Technical
Support for help.
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In most cases where merges are causing disruptions to your system, you should be able to adjust
the merge policy parameters to settings that will work in your environment. If you feel you need
to disable merges and you have an active maintenance contract, you can contact MarkLogic
Technical Support for help. Monitor the system and make sure the number of stands per forest
does not grow too high. For details on setting merge controls, see “ Description of Merge Policy
Parameters’ on page 184 and “Configuring Merge Policy Rules’ on page 193.

In some cases, especialy in environments with many forests and constantly changing content
across many of the forests, an alternative to disabling mergesis to set one or more foreststo be
delete-only. For details, see “Making a Forest Delete-Only” on page 326.

16.1.4 Merges Will Change Scores

When a database merges, it deletes old fragments that exist in the database, therefore changing
(making it smaller) the total number of fragmentsin the database. Because the number of
fragmentsin the database is used in determining the score for acts:search operation, mergeswill
have an impact on search scores, which in turn might impact the order of search results (which are
ordered by relevance score).

The amount of impact that merges have on scores is dependent on how many old versions of
fragments there are waiting to be merged, the content of the old fragments, and the overall size of
the database. For large databases with relatively little amount of change, the differencein the
scores will be very small. For smaller databases with large amount of change, the differencesin
scores can be significant before and after a merge completes.

16.2 Setting Merge Policy
This section describes the tools you can use to control merges, and has the following parts:

e Qverview of the Merge Policy Controls

e Description of Merge Policy Parameters

In some cases, especialy in environments with many forests and constantly changing content
across many of the forests, another tool for setting merge policy isto set one or more foreststo be
delete-only (updates allowed SettO false). For details, see“Making a Forest Delete-Only” on
page 326.

16.2.1 Overview of the Merge Policy Controls

If you determine that you need to manage your merges, there are several types of controlsto help
you manage the conditions in which merges occur:

» Thefollowing controls determine the conditions under which MarkLogic Server deems a
merge is desirable:

® merge min size

® merge min ratio
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The following controls determine the conditions under which amerge will be allowed:

® merge max size
®* merge blackout periods

The following control determines if multiple versions of fragments are preserved when a
merge is performed:

¢ merge timestamp

The following controls explicitly initiate a merge (see “Manually Initiating aMerge” on
page 192):

e xdmp:merge ()
» The merge button in Admin Interface.

The Admin Interface has controls for cancelling a merge (see “ Cancelling aMerge” on
page 192).

For more information on how set up your system to better control merges, see “ Configuring
Merge Policy Rules’ on page 193.

16.2.2

Description of Merge Policy Parameters

The merge policy determines when automatic merges occur on a database, as well as other
administrative functions. Perform the following to configure merge policy:

1.

2.

In the Admin Interface tree menu, click the Databases > db_name link, wheredb_nameis
the name of the database in which you want to specify merge policy .

Click merge policy intheleft hand menu. The Merge Policy Configuration page appears.
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Telemetry is not enabled Merge Policy Configuration

Configure

Database: Documents [ ok | [ cancer |

merge policy — Parameters controlling database merges

merge priority lower
The CPU =cheduler priority for merges.

Merge max size 49152

Waximum allowable size (in megabytes) for merges, or 0 for no limit.

merge min size 1024

Stands with fewer than this number of fragments are merged together.

merge min ratio 3

Larger ratios trigger more merges.

merge timestamp 0 [ get current timestamp J

The earliest system timestamp allowed for reguests, or 0 to indicate the timestamp
corresponding to the time of latest merge. Merges discard information about earlier
timestamps.

Entering a value of type xs:dateTime will have it autematically cenverted to its correspending
timestamp.

A negative value indicates a timestamp relative to the time of the latest merge, at ten million
ticks per second. For example, -5000000000 means ten minutes before the latest merge.

A value in red indicates that you have filled in the text field with the current timestamp, but
hawve not clicked ok to save the value to your config file.

retain until backup D true @ fale
Retain delsted fragments until backup.

merge blackout periods — Periods during which merges will not occur.

none
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The following table describes the settings available on Merge Policy page.

Database Setting Description

merge priority Specifies the CPU scheduler priority at which merges should run. The
settings are:
* normal Specifies the same CPU scheduler priority asfor requests.
* 1ower Specifiesalower CPU scheduler priority than for requests.

Merges always run with normal priority on forests with more than 16
stands.

merge max size The maximum size, in megabytes, of astand that will result from amerge.
If astand grows beyond the specified size, it will not be merged. If two
stands would be larger than the specified size if merged, they will not be
merged together. If you set thisto smaller sizes, large merges (which may
require more disk and CPU resources) will be prevented. The default is
48 GB (49152 MB), which is recommended because it provides a good
bal ance between keeping the number of stands low and preventing very
large merges from using large amounts of disk space. Set thisto O to
allow any sized stand to merge. Use care when setting this to a non-zero
value lower than the default value, as this can prevent merges which are
ultimately required for the system to maintain performance levels and to
allow optimized updates to the system.

merge min size The minimum number of fragmentsthat a stand can contain. Two or more
stands with fewer than this number of fragments are automatically
merged.

merge min ratio A positive integer indicating the minimum ratio between the number of
fragmentsin a stand and the number of fragmentsin all of the other
smaller stands (that is stands with fewer fragments) in the forest. Stands
with afragment count below thisratio relative to all smaller stands are
automatically merged with the smaller stands. For an example, see “If
You Want to Reduce the Number of ‘Large’ Merges’ on page 194.
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Database Setting

Description

merge timestamp

The timestamp stored on merged stands. Thisis used for point-in-time
gueries, and determines when space occupied by deleted fragments and
old versions of fragments may be reclaimed by the database. If afragment
is deleted or updated at a time after the merge timestamp, then the old
version of the fragment is retained for use in point-in-time queries. Set
thisto O (the default) to let the system reclaim the maximum amount of
disk space during merge activities. A setting of O will remove all deleted
and updated fragments when a merge occurs. Set thisto 1 before loading
or updating any content to create acompl ete archive of the changesto the
database over time. Set this to the current timestamp to preserve al
versions of content from this point on. Set this to a negative number to
specify awindow of timestamp values, relative to the last merge, at ten
million ticks per second. The timestamp is a number maintained by
MarkLogic Server that increments every time a change occursin any of
the databases in a system (including configuration changes from any host
inacluster). To set to the current timestamp, click the current timestamp
button; the timestamp is displayed in red until you press OK to activate
the timestamp for future merges. For details on point-in-time queries, see
the Application Developer’s Guide.

Click Get Current Timestamp to return the current merge timestamp.

retain until
backup

Specify whether the deleted fragments are retained since the last full or
incremental backup. When enabled, retain until backup Supersedes
merge timestamp. Deleted fragments are not merged until backups are
finished, regardl%s of the merge timestamp Setti ng. Enabllng retain
until backup IS same to Setti ng the merge timestamp tO the i mestamp of
the last backup. For more information, see “Incremental Backup with
Journal Archiving” on page 262.

merge blackout
periods

Specify times when merges are disabled. To specify a merge blackout
period, click the Create tab and specify when you want the blackout to
occur. You can make it arecurring blackout period, or specify a one-time
blackout period. Use caution when setting large blackout periods when
there are significant updates occurring on the system; merges are anormal
part of the self-tuning mechanism of the database, and disabling them
completely or for long periods of time can cause performance
degradation.

16.3 Blackout Periods for Merges

Although merges are anormal part of system behavior, there are timeswhen it isinconvenient for
amerge to start. Merge blackout periods allow you to specify times when a merge should not
begin. This section describes merge blackouts and includes the following parts:
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e Understanding Merge Blackouts

e Configuring Merge Blackout Periods

e Deleting Merge Blackout Periods

16.3.1 Understanding Merge Blackouts

A merge blackout is a predetermined time period in which automatic merges are disabled. A
Merge that starts before a merge blackout period will continue until either it completes or until it
is canceled, even if the merge continues into a blackout period. If you want to stop any merges at
the beginning of a blackout period, you must cancel them manually as described in “ Cancelling a
Merge’ on page 192. Because mergesthat start just before ablackout period will continue into the
blackout period, if you want to be sure no merges occur during atime period you should make the
blackout period start earlier. Thisis especialy true for merges that might run along time.

If the system determines that amergeisrequired and it is during ablackout period, the merge will
not begin until the blackout period is past.

16.3.2 Configuring Merge Blackout Periods
Perform the following to configure merge blackout periods:

1 In the Admin Interface tree menu, click the Databases > db_name link, wheredb_nameis
the name of the database in which you want to specify merge blackout periods.

2. Click the Merge Policy menu item under your database. The Merge Policy Configuration
page appears.

3. Click the Create tab. The Add Merge Blackout page appears.

Add Merge Blackout Periods to a Database

merge blackout type = recurring e one time

this blackout will * dizable merges completely 8 limit merges to; I MB=

days r Monday r Tuesday I_Wednesday r Thursday r Friclay r Saturday r Sunday
The days this blackout iz active.

thiz blackout will last i il cay

C faor a tirme period

ok cancel
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4, Fill in the form as needed for the blackout period you want to create. Clicking the radio
buttons will bring up more forms to compl ete.

5. Click OK to create the blackout period.

The new blackout period will take effect immediately.

16.3.3 Deleting Merge Blackout Periods
Perform the following to delete a merge blackout period:

1 In the Admin Interface tree menu, click the Databases > db_name link, wheredb_nameis
the name of the database in which you want to delete a merge blackout period.

2. Click the Merge Policy menu item under your database. The Merge Policy Configuration
page appears.

3. In the area corresponding to the blackout period you want to delete, click the Delete
button.

4, Click OK on the confirmation page to delete the blackout period.

The blackout period is deleted immediately.

16.4 Merges and Point-In-Time Queries

When amerge occurs, it deletes all fragments from the stands being merged that have a system
ti mestamp older than the Configured merge timestamp (unlessthe merge timestamp issetto 0, in
which case it will delete all fragments older than the current timestamp). This can keep multiple
versions of some fragments in the database. You can query the older fragments using
point-in-time queries. For details, see the chapter on “Point-In-Time Queries’ in the Application
Developer’s Guide.

16.5 Setting a Negative Merge Timestamp to Preserve Fragments For a
Rolling Window of Time

If you are doing update operations and you want the ability to roll back to the point in time when
you started, you can set the merge timestamp t0 @ negative number to preserve fragments for the
specified number of ticks. The ticks are calculated at 10,000,000 ticks per second.

For example, if you want to preserve deleted fragments for 24 hours (relative to the last merge),
then you can set the merge timestamp to -864,000,000,000 (10,000,000 ticks/second times

60 seconds/minute times 60 minutes/hour times 24 hours/day). You can then use

xdmp : forest-rollback ON all of the forestsin the database to roll back up to aday (or whatever
time period you have set your negative merge timestamp).
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If you do set a negative value for the merge timestamp parameter, keep in mind that you will keep
deleted fragments for that period of time, so your database will be that much larger during that
period. This could be significant, especialy if you end up reloading several times during that
period.

The following table shows the negative merge timestamp fOr specified periods of time.

Time Period to
Preserve Calculation merge timestamp Value
Fragments
5 minutes 10000000 * 60 * 5 -3000000000
1 hour 10000000 * 60 * 60 -36000000000
24 hours 10000000 * 60 * 60 * 24 -864000000000

16.6 Monitoring a Merge
There are two main places to look for monitoring information about merges:

* Messages in the ErrorLog.txt File

¢ Database Status Page

16.6.1 Messages in the ErrorLog.txt File

MarkLogic Server logs INFO level messages to the errorrog. txt file whenever a merge begins,
completes, or is canceled. Additionally, there are other |og messages that are logged at more detail
logging levels during a merge. The following are some sample log messages for atypical merge:

2006-04-20 13:43:11.151 Info: Merging /var/opt/MarkLogic/Forests/bill/
00000004 and /var/opt/MarkLogic/Forests/bill/00000005 to /var/opt/
MarkLogic/Forests/bill/00000006

2006-04-20 13:43:15.726 Debug: OnDiskStand /var/opt/MarkLogic/Forests/
bill/00000006, disk=47MB, memory=20MB

2006-04-20 13:43:15.726 Info: Merged 81 MB in 4 s at 20 MB/s to /var/
opt/MarkLogic/Forests/bill/00000006

2006-04-20 13:43:15.806 Debug: ~OnDiskStand /var/opt/MarkLogic/
Forests/bill/00000004

2006-04-20 13:43:15.806 Debug: ~OnDiskStand /var/opt/MarkLogic/
Forests/bill/00000005

2006-04-20 13:43:15.859 Info: Deleted /var/opt/MarkLogic/Forests/bill/
000000042006-04-20 13:43:15.894 Info: Deleted /var/opt/MarkLogic/
Forests/bill/00000005

If you cancel amerge, you will see an message similar to the following in the rrorLog. txt file:
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2006-05-08 17:45:44.027 Error: PooledThread::run: XDMP-CANCELED:
Canceled merge of stands: 13419435601900621379, 6182944041533805976 to:
C:\Program Files\MarkLogic\Data\Forests\bill\0000009a

By examining the rrorrog. txt file, you can determine when amerge started, when it compl eted,
which stands where merged together, what stand they were merged into, the size of the merge, and
other useful information.

Note: There must be sufficient disk space on the file system in which the forest datais
stored for amerge to complete successfully; if amerge runs out of disk space, it
will fail with an error message. Also, there must be sufficient disk space on thefile
system in which the log files reside to log any activity on the system. If thereisno
space left on the log file device, MarkLogic Server will abort. Additionally, if
thereisno disk space available to add messagesto thelog files, MarkL ogic Server
will fail to start.

16.6.2 Database Status Page

You can access the Database Status page by clicking the Databases > db_name link in the tree
menu, then clicking the Status tab in the Admin Interface. The Database Status page lists the
merge state, which indicates if amerge is going on, shows the size of the merge, and estimates
how long it will take the merge to complete. Additionally, the Database Status page includes a
link to cancel the current merge (for details, see “ Cancelling aMerge” on page 192).

During a merge, the merge rates are reported, as shown below. The rate reported in the Merging
status is the merge rate of all merges on the forest, averaged over the last few seconds. The Merge
Reads and Writes reported in the Rates status are the merge rates for the current merge, averaged
over the entire duration of that merge.

Forest Stand Merging Stands Size Rate Estimated Completion

normall 0000002f 00000021, D000002d, 0000002c 3 5225 MB 9.73 MB/s 00:07:10 [cancel]

normal2 0000002f 00000021, D000002d, 0000D02c 3 5225 MB 9.52 MB/s 00:07:22 [cancel]

normakd 0000002f 00000021, D000002d, 0000002c 3 5217 MB 9.64 MB/s 00:07:12 [cancel]

normald 0000002f 00000021, D000002d, 0000D02c 3 5219 MB 9.71 MB/s 00:07:10 [cancel]
Total 12 20,886 MB 38.6 MBis 00:07:22

Rates (Megabytes per Second)

Query Journal Save Merge Merge Backup Backup Restore Restore Large Large
Forest Reads Writes Writes Reads Wirites Reads Writes Reads Wirites Reads Wirites
normall 0.01058813 2245725 47 83655 255.4856 262.1359 0 0 0 0 0 0
normal2 0.0105857 2242724 47.48013 256.3462 262.5916
normakd 0.01058748 224 1669 4764601 2471471 253.5545

SN =

0 0 ] 0 0
0 0 0 0 0
normald 0.01059297 225 6196 47.74155 253.7335 260.6433 0 0 ] 0 0
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16.7 Explicit Merge Commands
This section describes how to manually perform the following operations:

e Manually Initiating a Merge

¢ Cancelling a Merge

16.7.1 Manually Initiating a Merge

You can manually initiate a merge, either by explicitly issuing the xdmp :merge cOMmmand as
described in Merging the Forests in a Database in the Scripting Administrative Tasks Guide, or by
clicking the Merge button on the database configuration page of the Admin Interface. Either of
these actions will immediately begin a merge on the database (if using xdmp : merge, 0N the
database to which the App Server that responds to the request is connected, or if using the Admin
Interface, the database being configured). Manually initiated merges continue even when merges
are disabled for a database.

When you issue an xamp :merge cOMmand or click the Merge button, it will begin a merge even if
one would not occur automatically. If no options are specified to xdmp : merge, default values are
used (not the configured values for the database).

Note: If you have updates occurring on the system while amerge isin progress, the new
fragments will not be merged during the active merge operation; they will be
merged during a subsequent merge.

Manually initiating a merge is useful when you have your merge controls set such that very large
merges do not occur (for example, merge min ratio Set to 1), but you want to run the large merges
during a period of low activity on your system. It can also be useful for expunging deleted
fragments that have not yet reached the threshold for automatic merges. Note that if amerge
timestamp IS Set ON the database, even aforced merge will not merge out deleted fragments up to
the merge timestamp. In normal situations, deleted fragments are retained for a short period of
time. If you want to forcibly merge those, you need to explicitly set the merge-timestamp Option to
the current timestamp in your xdmp :merge call.

The xamp :merge API also allows you to specify options to the merge to control the maximum
merge size, the forests which are merged, whether to merge to a single stand, as well as other
options. For details, see xdmp :merge in the MarkLogic XQuery and XSLT Function Reference.

16.7.2 Cancelling a Merge

You can cancel amerge in the Database Status page of the Admin Interface (Databases >
db_name > Statustab). If you access the status page for a database during a merge, on the part of
the status page for the stand(s) being merged, there is a cancel button (usually on the bottom right
of the status page).
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Forest Stand Merging Stands Size Hate Estimated Completion
hill Q000000&3 0o0ooos2 1 52 MB 2.58MBi= ao:oo:1y [cancel]
Total 1 52 MB n'a n'a

When you cancel a merge, the new stand that has not completed its merge is discarded, leaving
the unmerged stands as they were before the merge began. Note that if you cancel an automatic
merge, it might start up anew merge as soon asit is canceled (if the merge controls are set such
that amergeistriggered). To avoid this situation, you can change some of the merge control
parameters before you cancel an automatic merge.

To cancel amerge:

1 Click the Databases menu item in the Admin Interface.

2. Click the name of the database, either from the tree menu or from the summary page.

3. Click the Status tab.

4, At the bottom right of the Database Status page, click the cancel button on the row for the
stand being merged.

5. Click OK on the Cancel Merge confirmation page.

The merge is canceled and the Database Status page appears again.

16.8 Configuring Merge Policy Rules

By changing some of the merge policy parameters, you can effectively control certain aspects of
your merges. The descriptions in “Description of Merge Policy Parameters’ on page 184
describes what each parameter does. This section describes some scenarios with suggestions for
how to tune the merge control parameters to satisfy the conditions. It includes the following parts:

¢ Determine the Baseline for Your Merges

e If You Want to Reduce the Number of ‘Large’ Merges

e Other Solutions

16.8.1 Determine the Baseline for Your Merges

The merge characteristics of your system depend on many factors, including the size of your
forests, the amount of update activity on the system, and the way your data is fragmented. If you
feel you need to change the configuration of your merges, the first step isto determine the merge
characteristics for your database. This requires running your system under normal loads, then
analyzing the log files to determine the following about your merges:
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* average size of the merges
» average frequency of the merges
* averagetimeit takesfor the mergesto complete

If it turns out that your merges are never taking more than afew minutesto complete, then thereis
probably no need to change any of your settings.

16.8.2 If You Want to Reduce the Number of ‘Large’ Merges

In most cases, MarkLogic Server will perform relatively small merges just often enough to keep
the system properly optimized. Small merges are generally not very disruptive and reasonably
fast. In some cases, however, you might find that your merges are too large and are taking too
much time. Exactly how large congtitutes a“Large” merge is difficult to measure, but if you
determine that your merges are too large, then you might want to try and configure your settings
to avoid areally large merge.

One way to avoid large merges isto set the merge max size vaue. If you do set thisvalue,
however, you should only set it to a value as atemporary way to control your maximum merge
size, asit can lead to a state where the database really needs to perform alarge merge but cannot.
Such a situation can lead to a poorly optimized system. One way to think about large mergesisto
compare them to sleeping for people; a person can go without much sleep for relatively short
periods of time (aday or two or maybe even three for some people), but eventually, the person
needs sleep or else he begins to function extremely poorly. Similarly, if a database is growing, it
will eventually need to perform alarge merge. Also, be careful not to set merge max size t0 such
asmall value that you end up with avery large number of stands. Always use care when setting
the merge max size Value, asyou might end up with alarge number of standsin your database,
which can cause it to perform poorly and, when it reaches the maximum number of stands (64),
will causeit to go offline.

Another way to accomplish agoal of reducing the number of large mergesisto lower the value
for merge min ratio to 1. A value of 1 for merge min ratio Will not stop large merges from
happening, but will make large merges only occur when the number of fragmentsin your largest
stand is equal to the number of fragmentsin all of the other stands combined. Therefore, the only
time merges will be more than 1/2 the size of your forest is when the fragment count of the sum of
all but the largest stand is equal to or greater than the fragment count of the largest stand. To
illustrate this, consider aforest with the following scenario:
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Stand 1 Stand 2 Stand 3 Stand 4
10,000 5,000 1,000 500
fragments fragments fragments fragments

If themerge min ratio iSSet to 1, then astand can mergeif the following ratio isless than 1:

# of fragmentsin a stand
total # of fragmentsin all other smaller stands in the forest

Substituting in the values from the example for stand 1 yields:
10000/ (5000 + 1000 + 500) = 10000/6500 = 1.54

which is greater than 1. Therefore stand 1 is not merged. Next putting in the values for stand 2
yields:

5000/ (1000 + 500) = 5000/1500 = 3.33

which is greater than 1. Therefore stand 2 is not merged. Next putting in the values for stand 3
yields:

1000/500 = 2.0

which is greater than 1. Therefore stand 3 is not merged. Therefore, if the forest remainsin a
steady state (that is, no new content is added), then amerge min ratio Of 1 will causethisforest to
not be merged.

Now, consider that aload is happening during this time and a stand that has 501 fragmentsis
saved into the forest. The result is 5 stands as follows:
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Stand 1 Stand 2 Stand 3 Stand 4 Stand 5
10,000 5,000 1,000 500 501
fragments fragments fragments fragments fragments

Now, substituting in the values for stand 3 yields:

1000/ (500 + 501) = 1000/1001 = 0.99

which islessthan 1. Therefore stand 3 is merged. Note that stands 4 and 5 are smaller than stand
3, so the sum of the fragments in those stands appear in the denominator of the merge min ratio.
Therefore stands 3, 4, and 5 are merged. Therefore, amerge min ratio Of 1 will cause thisforest
to be merged down to 3 stands, where stands 1 and 2 remain unmerged and stands 3, 4, and 5 are
merged together into a new stand. The stands will now look as follows:

Stand 1 Stand 2 Stand 3
10,000 5,000 2,001
fragments fragments fragments

Notethat, in areal world scenario with relatively large forests, this scenario (where the sum of the
smaller stands fragment counts have as many fragments as the largest stand) will not happen very
often, but will happen occasionally. For example, if another 3,000 fragments continued to
accumulate in this forest, then stand 1 would merge with the other stands.
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16.8.3 Other Solutions

In some cases, changing the merge parameters might not be the best solution for your system. For
example, if your merges are taking avery long time due to slow disk drives or other system
contention, addressing those issues might do more to help your merge times than any amount of
tuning can do. Also, if your merges are extremely large, it could be that the forests are larger than
optimal. There is no fixed maximum size for aforest, but experience in the field has shown that
when forests grow over 512GB, query performance tends to start to decrease while merge times
tend to start to increase. If your forests are larger than 512GB, consider breaking them into
multiple forests.
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17.0 Database Rebalancing

Asyour needs for data in a database expand and contract, the more evenly the content is
distributed among the database forests, the better its performance and the more efficient its use of
storage resources. This chapter describes the database rebalancing mechanism that enables
MarkLogic Server to evenly distribute content among the database forests.

This chapter includes the following topics:

* Qverview of the Database Rebalancer

e Rebalancer Trigger Events

* Rebalancer Document Assignment Policies

e How the Rebalancer Moves Documents

* Configuring the Rebalancer on a Database

e Configuring the Rebalancer on a Forest

* Retiring a Forest from the Database

¢ Checking the Rebalancer Status

* How the Rebalancer Interacts with other Database and Forest Settings

¢ Rebalancer Settings after Uparading from an Earlier Release

17.1 Overview of the Database Rebalancer

A database rebalancer consists of two parts. an assignment policy for datainsert and rebalancing
and arebalancer for data movement. The rebalancer can be configured with one of several
assignment policies, which define what is considered “balanced” for a database. You choose the
appropriate policy for adatabase. The rebalancer runs on each forest and consults the database's
assignment policy to determine which documents do not “belong to” this forest and then pushes
them to the correct forests.

Note: Document loads and inserts into the database follow the same document
assignment policy used by the rebalancer, regardless of whether the rebalancer is
enabled or disabled.

When you add a new forest to a database configured with a rebalancer, the database will
automatically redistribute the documents among the new forest and existing forests. You can also
retire aforest in a database to remove al of the documents from that forest and redistribute them
among all of the remaining forestsin the database.

In addition to enabling and disabling on the database level, the rebalancer can also be enabled or

disabled at the forest leval. For the rebalancer to run on aforest, it must be enabled on both the
database and the forest.
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The following illustration shows how 900 documents might be distributed between database
forests before rebalancing, after rebalancing, after adding a new forest to the database, and after
retiring aforest from the database.

Unbalanced Rebalancing After Adding aForest  After Retiring a Forest
Database Enabled Rebalancing Enabled Rebalancing Enabled
ForestA ForestA ForestA ForestA
700 450 300 450
Documents Documents Documents Documents
ForestB ForestB ForestB ForestB
200 450 300 Retire 0
Documents Documents Documents ForestB | Documents
ForestC ForestC
Add 300 450
ForestC| | Documents Documents

17.2 Rebalancer Trigger Events

In addition to the rebalancer periodically rebalancing the database, the following events trigger
the rebal ancer process:

* Any configuration changes to the database, such as adding a new forest or retiring an
existing forest.

» Upon completion of arestore operation on the database.

» Upon completion of a backup operation on the database.

17.3 Rebalancer Document Assignment Policies

A database is given an assignment policy that defines the logic used by the forests when
reassigning documents to the other forests participating in the rebalancer process. Though they
run in separate threads, both the rebalancer process and the document |oad/insert process follow
the same assignment policy set on the database for the rebalancer.
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The five commonly used assignment policies are as follows:

e Bucket Assignment Policy

¢ Segment Assignment Policy

e Statistical Assignment Policy

¢ Range Assignment Policy

e Query Assignment Policy

e Legacy Assignment Policy

17.3.1 Bucket Assignment Policy

The bucket policy uses the URI of a document to decide which forest the document should be
assigned to. The URI isfirst "mapped” to a bucket then the bucket is "mapped" to aforest. The
mapping from a bucket to aforest is kept in memory for fast access. The number of bucketsis
always 16K, regardless of the number of forestsin the database.

Note: How document URIs are mapped to buckets and buckets are mapped to forests are
non-configurable implementation details.

Though there are 16K buckets used by the bucket assignment policy, for the purposes of the
exampleillustrated below, assume there are eight buckets that distribute the 1200 documents
across three forests: ForestA, ForestB, and ForestC and that the document URIs alow for even
distribution of them among the buckets. ForestD is then added to the database and the rebalancer
moves 1/3 of the documents from Forests A and B to ForestD by reassigning Bucket 3 from
ForestA to ForestD and Bucket 6 from ForestB to ForestD.
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Bucket 1 Bucket 2 Bucket 3 Bucket 4 Bucket5 Bucket 6 Bucket 7 Bucket 8

FTEEEY,

ForestA ForestB ForestC ForestD
ForestD
is added 450 450 300 0
to Databasel Documents Documents Documents Documents

Rebalancer Process Begins
Bucket 1 Bucket 2 Bucket 3 Bucket 4 Bucket 5 Bucket 6 Bucket 7 Bucket 8

ForestA ForestB ForestC ForestD
Buckets 3
and 6 are 300 300 300 300
assigned | Documents Documents Documents Documents
to ForestD

]

The bucket assignment policy is, in most situations, the most efficient document assignment
policy because it is deterministic and it moves the least amount of data of the deterministic
assignment policies.

17.3.2 Segment Assignment Policy

Unlike the legacy policy, described in “Legacy Assignment Policy” on page 207 that ensures that
documents are evenly distributed across forests in the database, the segment policy ensures that
fragments are evenly distributed across the forests. The segment policy assigns fragments to
forests based on their document URIsto allow for fast locking.

The segment policy isthe most efficient rebalancing policy when you are adding or reducing the
number of forests by 30% or more. For example, if the number of forests doubles, the half of the
fragmentsin the existing forests are assigned to the newly added forests. Conversely, if the
number of forestsis reduced by half, all of the fragmentsin aretired forests are assigned to the
remaining forests.
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17.3.3 Statistical Assignment Policy

The statistical policy does not map aURI to aforest. Instead, each forest keepstrack of how many
documentsiit has and broadcasts that information to the other forests through heartbeats. The
rebalancer then moves documents from the forests that have the most documents to the forests
that have the least number of documents. When anew forest is added, the statistical policy moves
the least number of documentsto get to a balanced state. All forests don't have to have the exact
same amount of documents for a database to be considered “balanced.”

For example, as shown in the figure below, a new forest, ForestD, is added to the database that
aready has three forests. ForestA, ForestB, and ForestC, each contains 400 documents. Each of
the existing forests move 100 documents to the new forest, ForestD.

New Forest
ForestA ForestB ForestC ForestD
ForestD
is added 400 400 400 0
to Databasel Documents Documents Documents Documents
Rebalancer Process Begins
100
100 50 é i
ForestA ForestB ForestC orestD
Each forest
moves 100 300 300 300 300
documents | Documents Documents Documents Documents
to ForestD

Note: The number of documentsin above exampleisused for the purposes of illustrating
the behavior of the rebalancer when the statistical policy is set. In practice, itis
inefficient to move such a small number of documents between forests. Typically,
you will not see any significant rebalancing of documents between forests until the
number of documents in the database exceeds 100,000.

Note: If your database is balanced (the document count on each forest is roughly the
same), setting the assignment policy to statistical will not trigger major data
movement and any new inserts from then on will be automatically balanced across
the forests.
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17.3.4 Range Assignment Policy

Therange policy is designed for use with Tiered Storage Range Partitions described in “Range
Partitions’ on page 220. It uses arange index value to decide which forest a document should be
assigned to. When setting the range policy, you specify arange index for use as the partition key
and configure each forest attached to the database with arange that defines alower and upper
end.

Note: Avoid using the range policy to manage documents that might have more than one
value for arange index, as the behavior in such a circumstance is undefined.

There may be multiple forests that cover the same range, but two forests cannot have partially
overlapped ranges. For example, itisvalid for both ForestA and ForestB to cover (1 to 10) but not
valid for ForestA to cover (1 to 6) while ForestB covers (4 to 10). It isalso not valid for ForestA
to cover (1 to 10) while ForestB covers (4 to 9). Among those forests that cover the same range,
documents are assigned to the forests based on their document count, following asimilar mapping
process as the statistical policy described in “ Statistical Assignment Policy” on page 203.

Note: In order to accommodate range “gaps’ and documents that do not contain an
element used as the partition key, you should always configure a default forest, as
described below.

If adocument has been processed by the Content Processing Framework (CPF), the property
documents associated with the document may have a partition key value that is different from that
in the document. When using the range policy, you may want to use the

xdmp : document -add-properties OF xdmp:document -set-properties function to pUt the same
partition key value as specified in the document into the property documents to ensure that they
are moved to the same forest as the original document. For example, the partition key is
creation-date and the example.xml document has a creation-date Of 2010-01-02, but its
associated property documents contain No creation-date €lement. You could then use the

xdmp : document -add-properties function as follows to add a matchi NQ creation-date element to
the example.xm1 property documents.

xdmp : document -add-properties (
"example.xml",
(<creation-date>2010-01-02</creation-date>))

A forest with no range value behaves as the default forest, which means that documents that do
not fit into any of the ranges set on the other forests are moved to the default forest. You cannot
retire aforest unless there is another forest for the documents to move to, which means that there
must either be another forest with the same range as the retired forest or that there is a default
forest (no range set) attached to the database. If a database contains no default forest, an attempt
to retire aforest containing documents with partition key values that do not match the rangesin
the other forests will not be successful.

Note: Y ou should aways define a default forest when configuring the range assignment
policy.
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For example, as shown in the figure below, you have documents that are organized into 6 volumes
and each document contains a <creation-date> element that indicates when that document was
created. You can create an element range index, named creation-date, Of type date and identify
creation-date asSthe partition key for the range policy. If you have four forests, you can set the
lower bound of the range on the ForestA to 2010-01-02 and the upper bound to 2011-01-01; ON
ForestB, the lower bound to 2011-01-02 and the upper bound to 2012-01-01, and on ForestC, the
lower bound to 2012-01-02 and the upper bound to 2013-04-01. The fourth forest, ForestD, is
designated as the default forest by not specifying arange. Any documents that have dates that fall
outside of the date ranges set for the other forests and directed to the default forest.

Volume Date Ranges

Other Dates 80
Dates 2012-08-15 - 2013-04-01 120
Dates 2012-01-02 - 2012-08-14 170

Dates 2012-07-11 - 2012-01-01 200
Dates 2011-01-02 - 2011-07-10 100
Dates 2010-05-19 - 2011-01-01

Dates 2010-01-02 - 2010-05-18 _| 120
14
y y |

ForestA ForestB ForestC ForestD
2010-01-02 - 2011-01-02 - 2012-01-02 - or
2011-01-01 2012-01-01 2013-04-01 (No Range)

260 300 290 80
Documents Documents Documents Documents

17.3.5 Query Assignment Policy

The query assignment policy, like the range assignment policy, is designed for use with Tiered
Storage Query Partitions described in “Query Partitions’ on page 222. The query assignment
policy works in asimilar manner as the range assignment policy. However, rather than using
lower and upper bound values to determine which documents are in a partition, the query
assignment policy uses a query to determine which documents are in a partition. Users have the
flexibility to use multiple keys and use different conditions for different types of documents.

With range assignment policy, the boundaries are fixed. However, you might want to rebalance
the documents based on the difference between the entry time and the current time. When arange
guery compares a dateTime with duration, it becomes an age query.

For example, the following query will match documents where "LastModified" iswithin past
year:

cts:element-range-query (
xs:QName ("LastModified"),
"=t
xs:yearMonthDuration ("P1Y"))
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When creating aquery partition, you assign it a partition number. Unlike range partitions, queries
set for partitions using the query assignment policy can have “overlaps,” but, in the event of an
overlap, the partition with lower number is selected before partitions with higher numbers.

Note: Asisthe case with range assignment policy, you should always define a default
partition when configuring the query assignment policy.

The following is an example of query assignment policy setup. MD and AD are elementsin the

documents.
1 Tierl Tier2 Tier3 Tierd
[Name
Partition 1 2 3 4
Number
Query (Termination eqyes) | (Source eq "Hiring" (Source eq "Hiring" (Source eq "Hiring"
OR AND MD <=30days | AND MD <=1 year AND MD <=3
(Source eq "Hiring" AND MD > 1 year) AND MD > 3 years) years)
AND MD >30days) | OR OR
OR (Source eq "CFO" (Source eq "CFO"
(Source eq "CFO" AND MD <=30days | AND MD <= 60 days)
AND MD >30days) | AND MD > 60 days) OR
OR (Source eq "Benefits’
(Source eq "Benefits’ | AND AD <=1 year)
AND AD > 1 year)
De‘ault Yes No No No

Thereisonly one cts:query per partition.

When the query assignment policy is used, the following rules are used for document insert:

The partition number is used for priority. If there is more than one query that match the
document, the partition with the lower partition number is used.

If none of the queries matches the document, the default partition is used.

If there is no default partition, the forests without a partition number are used.

Otherwise, it isan error.

Among the forests in a partition, the documents are assigned to the forests using the statistical
assignment policy.
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The query requires the proper indexes to be configured in the database. The complexity of the
guery affects the performance of insert and rebalancing. Therefore slow queries such as those
with wildcard matching are not recommended.

See “ Setting the Query Assignment Policy for the Query Partition” on page 231 for details on
how to set the query assignment policy.

17.3.6 Legacy Assignment Policy

After upgrading to MarkLogic 7.0 or alater version, existing databases will be configured with
the rebal ancer disabled and the legacy assignment policy. Thisisto preserve the expected
behavior when new documents are loaded into the database.

Note: Under most circumstances you would not use the legacy policy when the database
rebalancer is enabled. The segment policy, described in “ Segment Assignment
Policy” on page 202, is generally preferred over the legacy policy.

The legacy policy usesthe URI of adocument to decide which forest the document should be
assigned to. The mapping from aURI to aforest uses the same algorithm as the one used on older
releases of MarkLogic Server.

For example, as shown in the figure below, a new forest, ForestD, is added to the database that
already has three forests. ForestA, ForestB, and ForestC, each contains 400 documents because
the document URIs allow for even distribution of them among the forests. The datais rebalanced
asfollows:

» ForestA moves 100 documents to ForestB

» ForestB moves 200 documentsto ForestC

e ForestC moves 300 documents to ForestD

New Forest
ForestA ForestB ForestC ForestD
ForestD
is added 400 400 400 0
to Databasel Documents Documents Documents Documents
Rebalancer Process Begins
ForestA ForestB ForestC ForestD
300 100 300 200 300 300 300
Documents Documents ™ Documents. "] Documents
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The legacy policy isthe least efficient rebalancer policy, asit requires the greatest amount of
document movement to rebalance the documents among the forests. For this reason, you should
only use the legacy policy on legacy databases with the rebalancer disabled.

17.3.7 Summary of Assignment Policies
The following table summarizes the characteristics of the rebalancer assignment policies:

Policy M olag[ﬁmt Deterministic? Ciﬁg;tvi?arli?
Bucket Less Yes (URI based) No
Segment Most Yes (URI based) No
Statistical | Least No No
Range Less Yes (Partition key based) No
Query Less Yes (Partition key based) No
Legacy Most Yes (URI based) Yes

17.4 How the Rebalancer Moves Documents

There are many similarities between the rebalancing process and the reindexing process.
Rebalancing is configured at the database level and individual rebalancing processes run
separately on each forest.

The main task of the rebalancer isto consult the assignment policy associated with the database to
get alist of documents (URIs) that do not “belong to” this forest and then push them out to the
right forests. The deletion of documents from the rebalancing forest and the insertion of them into
the right forests happens in the same transaction. All fragments with the same URI are handled by
the same transaction. Each transaction moves a batch of documents.

When rebalancing is enabled, you can configure the rebalancer throttle for a database. The
rebalancer throttle works the same as the reindexer throttle in that it establishes the priority of
system resources devoted to rebalancing. When the rebalancer throttleis set to 5 (the default), the
rebalancer works aggressively, starting the next batch of rebalancing soon after finishing the
previous batch. When set to 4, it waitslonger between batches, when set to 3 it waits even longer,
and so on until when it is set to 1, it waits the longest. The higher numbers give rebalancing a
higher priority and uses the most system resources.

The following sections describe how documents are moved when forests are reconfigured for the
database:

e How Data is Moved when a Forest is Attached to the Database
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¢ How Data is Moved when a Forest is Retired from the Database

17.4.1 How Datais Moved when a Forest is Attached to the Database

Attaching an empty forest to a database is the same as adding a new forest. If the forest contains
existing documents, they will participate in the rebalancing with the documents that are in the
other forests that are already attached to the database.

17.4.2 How Data is Moved when a Forest is Retired from the Database

If arebalancer-enabled forest isretired, the rebalancer emptiesthe forest by “balancing out” all of
the documents to the other forests attached to the database. The rebalancers on other forests
re-calculate document routing asif the retired forest no longer exists. For new inserts, the retired
forest is excluded from consideration by the document assignment policy.

Note: Retireis aseparate operation from detach or delete. A read-only forest cannot be
retired. To preserve al of the documentsin the database, you must first retire a
forest to rebalance the documents on the remaining forests in the database before
detaching that forest.

17.5 Configuring the Rebalancer on a Database

You can configure and monitor the rebalancing process through the Admin Interface or the
Admin APls.

To configure the rebalancer on a database, compl ete the following procedure:

1. Click the Databases icon on the |eft tree menu.
2. Decide which database for which you want to configure the rebalancer.
3. Click the database name, either on the tree menu or the summary page.

The Database Configuration page displays.

4, Scroll down the Database Configuration page to the assignment policy and set the
Rebalancer Enable to true.
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5. From the assignment policy pull-down menu, select the assignment policy. For details on
the available rebalancer assignment policies, see “ Rebalancer Document Assignment
Policies’ on page 200.

rebalancer enable @ true falsc

Enable automatic rebalancing after configuration changes.

rebalancer throttle -
Larger numbers mean work harder at rebalancing.

assignment policy bucket ||

bucket -& for assignment and rebalancing.

) ) | statistical
ok || cancel | range

query

All rights reserved. legacy

6. From the rebalancer throttle pull-down menu, select the rebalancer throttle setting. For
details on the rebalancer throttle, see “How the Rebalancer Moves Documents’ on
page 208.

7. Click OK.

17.6 Configuring the Rebalancer on a Forest
In addition to enabling and disabling on the database level, as described in “ Configuring the

Rebalancer on a Database” on page 209, the rebalancer can also be enabled or disabled on each
individual forest. For the rebalancer to run on aforest, it must be enabled on both the database
and the forest.

Note: The rebalancer is enabled on each new forest by default.
To configure the rebalancer on aforest, complete the following procedure:

1. Click the Databases icon on the | eft-tree menu.

2. Select the database for which you want to configure the forest.

3. Click the database name, either on the tree menu or the summary page.

4, In the left-tree menu under the database name, select Forests.

5. In the Database Forest Configuration page, select the forest for which you want to enable
or disable the rebalancer.
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Configure

Database Rebalancing

Database Forest Configuration

Help

| ok | | rcancel |
Configure Forests in a Database
attached retired forestname
|:| Rebalance-5
|:| Rebalance-5
|:| Rebalance-4
|:| Rebalance-3
|:| Rebalance-7
|:| Rebalance-2
|:| Eel:qp—;{jﬂ:e-'
Attach Al Detach
All
| ok | cancel |
6. In the Forest Configuration page, scroll down to Rebalancer Enable and set to true to

enable the rebalancer or fa1se disable the rebalancer.

rebalancer enable

@) true () falze

Enk®le automatic rebalancing after configuration changes.

7. If you have configured the forest’s database with the range assignment policy, you can set
the range for thisforest in the lower bound and upper bound fields. Do not set arange if
thisforest isto serve as a default forest.

range — Range configuration for the range assigmnment policy.

lower bound

upper bound

8. Click OK.

MarkLogic 10—May, 2019

The lower beund of the range on the forest.

The upper bound of the range on the forest.
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17.7 Retiring a Forest from the Database

You can “retire” aforest from a database in order to move all of its documentsto the other forests
and rebalance them among those forests, as described in “How Datais Moved when aForest is
Retired from the Database” on page 209. If you want to preserve forest documents in a database,
you must first retire the forest before detaching it from the database.

To retire aforest from a database, complete the following procedure:

1. Click the Databases icon on the |eft-tree menu.

2. Decide which database for which you want to retire aforest.

3. Click the database name, either on the tree menu or the summary page.

4. In the left-tree menu under the database name, select Forests.

5. In the Database Forest Configuration page, check the Retired box for the forest you want

to retire from the database. If you want to preserve forest documentsin a database, leave
the forest Attached box checked.

Database Forest Configuration
Configure Help

ok cancel
Configure Forests in a Database

attached retired forest name

7 Rebalance-5
W Rebalance-5
i Rebalance-4
v Rebalance-3
7 Rebalance-7
v Rebalance-2
7 k_ Rebalance-1

Attach Al Detach
All

6. Click OK. The documentsin the retired forest will be evenly redistributed to the other
forestsin the database.
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7. After the rebalancer has emptied the retired forest, if the forest is no longer needed, you
can detach the forest from the database, as described in “ Attaching and/or Detaching
Forests to/from a Database” on page 142.

17.8 Checking the Rebalancer Status

When the rebalancer is enabled on the database, you can check the state of the rebalancer, along
with an estimated completion time, on the Database Status page.

For example, if the database is rebalancing documents, you will see status similar to the
following:

Rebalancing State rebalancing in progress
1,006 fragments to be completed.
Estimated completion: 001522

When the rebal ancer is disabled on the database, you can click on the Show Rebalance button at
the top of the Database Status page to view the number of fragments that are pending rebalancing.

Summary Configure Status Backup/Restore Load Create Help

show rebalance show reindex

Database: Documents

show forests

Thiswill display atable like the following toward the middle of the Database Status page:

Rebalancing
Destination Fragments Remaining
1-—-10 0
1120 0
2130 0
31— 40 0
41100 0
101 — 200 0
201 — 300 0
301 — 400 16
DEFAULT 1,227

401 - 500 59

17.9 How the Rebalancer Interacts with other Database and Forest Settings

This section describes how the database rebal ancer interacts with other database and forest
settings. The topics are:
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e Database Replication

* Restoring a Database from a Backup

e Tiered Storage
e Fast Locking

e Delete-only and Read-only Forests

17.9.1 Database Replication

If you have configured a database for database replication and that database is enabled for
rebalancing with the segment, legacy or bucket policy, the order of the forestsin the database
configuration is important, and it should be the same on the master and replica databases. If the
order of the master and replicaforestsis different, you will see a message similar to the following
inthelog:

Warning: forest order mismatch: 1local forest XXX is at position A
while foreign master forest YYY (cluster=ZZZ) is at position B.

Should you see this error, you can execute the admin: database-reorder-forests function on the
replica database to reorder the forests to match the same order as on the master. If you do not
reorder the forests so the master and replica match, then rebalancing will occur if replication is
deconfigured.

17.9.2 Restoring a Database from a Backup

If you have a database enabled for database rebalancing with the segment, legacy or bucket
policy, the order of forests on the database may differ from the order of forests when the database
was backed up. You can execute xdmp : database-restore-validate function to return a
backup-plan containing a database €lement that shows the order of the forests when the backup
was done. If the order of the forests do not match, then you should execute the
admin:database-reorder-forests function to reorder the forests on your database before restoring
it from the backup.

Note: When using the segment, legacy or bucket policy, if the order of forests on the
database being restored differs from the order of forests when the database was
backed up, the restore operation may trigger major data movement between the
forests on the restored database.

17.9.3 Tiered Storage

The range assignment policy described in “Range Assignment Policy” on page 204 is designed to
support tiered storage. For details on tiered storage, see “ Tiered Storage” on page 217.
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17.9.4 Fast Locking

Fast locking works with the segment, legacy, and bucket policy. However, a database cannot use
the statistical policy or the range policy with fast locking. With the statistical policy, two
transactions that insert the same URI do not know which forest the other one will pick, so the
server must use strict locking. With the range policy, there may be two transactions that insert the
same URI but with different values for the range index, so the server must use strict locking.

17.9.5 Delete-only and Read-only Forests

Delete-only (DO) and read-only (RO) forests affect how documents are assigned. The following
table summarizes the interaction between this feature and DO/RO forests.

Policy New Insert RW -> DO/RO DO/RO -> RW

Legacy DOs/ROs are excluded from Recalculate routing | Recalculate routing for
assignment. for every URI; lots every URI; lots of

of movement. movement.

Segment | DOS/ROs are excluded from Recalculate routing | Recalculate routing for
assignment. for every URI; lots | every URI; lots of

of movement. movement.

Bucket DOs/ROs are still included inthe | No movement. Only move documents
routing table calculation, but a that are reassigned (to
URI that belongsto aDO/RO is non DO/RO) during
re-assigned in adeterministic way. insert.

Statistical | DOS/ROs are excluded from No movement since | Some movement until
assignment; RWs get balanced al RWsaredready | al RWsare balanced.
load. balanced.

Range DOs/ROs are excluded from Nomovement within | Some movement within

and assignment. Within each partition, | apartition because apartition until all RWs

Query RWs get balanced |oad. RWs are aready are balanced.

balanced.

Note that the second and the third columns cover what the rebalancers on RWs do when aforest is
changed from RW to DO/RO or DO/RO to RW.

The rebalancer on a RO forest is aways off. The rebalancer on aDO forest is off unlessitis
"retired".

A flash-backup forest is generally handled as a RO forest except that on new inserts, if the

assignment logic cannot find aforest to insert the documents but there is at least one flash-backup
forest, a Retry (instead of Exception) isthrown.
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17.10 Rebalancer Settings after Upgrading from an Earlier Release

For abrand new database, the rebalancer is enabled by default and the assignment policy is
bucket. The bucket policy moves less data than the legacy policy when adding or deleting aforest
and it is till deterministic.

After upgrading from an earlier release of MarkLogic Server, the rebalancer is disabled on
existing databases and the policy is set to legacy.

At the forest level, in both cases, the rebalancer is enabled by default.
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18.0 Tiered Storage

MarkLogic Server alows you to manage your data at different tiers of storage and computation
environments, with the top-most tier providing the fastest accessto your most critical dataand the
lowest tier providing the slowest accessto your least critical data. Infrastructures, such as Hadoop
and public clouds, make it economically feasible to scale storage to accommodate massive
amounts of datain the lower tiers. Segregating data among different storage tiers allows you to
optimize trade-offs among cost, performance, availability, and flexibility.

Tiered storage is supported by the XQuery, JavaScript, and REST APIs. This chapter describes
the tiered storage operations using the REST API, which supports all of the operations you will
want to integrate into your storage-management scripts.

Note: To use Tiered Storage, alicense that includes Tiered Storage is required.

This chapter contains the following topics:

e Terms Used in this Chapter

* OQverview of Tiered Storage

¢ Range Partitions

* Query Partitions

e Partition Migration

* Configuring a Database with Range Partitions

e Configuring a Database with Query Partitions

e OQverview of the Tiered Storage REST API

e Common Forest and Partition Operations

¢ Partitions with Forest-Level Failover

18.1 Terms Used in this Chapter

» A Partition isaset of forests sharing the same name prefix and same partition definition.
Typically forests in a partition share the same type of storage and configuration such as
updates allowed, availability, and enabled status. Partitions are based on forest naming
conventions. A forest’s partition name prefix and the rest of the forest name are separated
by adash (-). For example, aforest named 2011-0001 belongsto the 2011 partition.

* A Range Partition is a partition that is associated with arange of values. Documents with
apartition key value that fall within the range specified for a partition are stored in that
range partition.

* A Query Partition is a partition that is associated with a query. Documents that are
returned by the query specified for a query partition are stored in that query partition.
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18.2

A Partition Key defines an element or attribute on which arange index, collection lexicon,
or field is set and defines the context for the range set on the range partitionsin the
database. The partition key is a database-level setting.

A Default Partition is a partition with no defined range or query. Documents that have no
partition key or a partition key value that does not fall into any of the partition ranges or
queries are stored in the default partition.

A Super-database is a database containing other databases (sub-databases) so that they
can be queried asif they were asingle logical database.

A Sub-database is a database contained in a super-database.

Active Data is data that requires low-latency queries and updates. The “ activeness’ of a
particular document istypically determined by its recency and thus changes over time.

Historical Data isless critical for the lowest-latency queries than “active’ data, but till
requires online access for queries. Historical datais not typically updated.

Archived Data is data that has aged beyond its useful life in the online storage tiersand is
typically taken offline.

An Online partition or forest is available for queries and updates.

An Offline partition or forest is not available for queries, but is tracked by the cluster. The
benefit of taking data offline is to spare the RAM, CPU, and network resources for the
online data.

The Availability of a partition or forest refersto its online/offline status.

Overview of Tiered Storage

The MarkLogic tiered storage APIs enable you to actively and easily move your data between
different tiers of storage. For example, visualize how data might be tiered in different storage
devicesin apyramid-like manner, asillustrated bel ow.

$ L] EAST

QUERIES
& INDEXES
APPLY TO

ALL TIERS

=
- ARCHIVED
. @) S AmAzoN s3/HDFS/NAS o e TN
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As data ages and becomes | ess updated and queried, it can be migrated to less expensive and more
densely-packed storage devices to make room for newer, more frequently accessed and updated
data, asillustrated in the graph below.

The illustration below shows the basic tiered storage operations.

Migrate a partition to a different database, host, and/or directory, which may be mounted
on another storage device.

Resize the partition to expand or contract the number of forestsit contains.
Combine a number of forestsinto asingle forest.

Reset the update-allowed state of a partition. For example, make the partition read-only,
so it can be stored more compactly on adevice that is not required to reserve space for
forest merges.

Take a partition offline to archive the partition. The partition data is unavailable to query,
update, backup, restore and replicate operations.

Take a partition online to make the partition data available again.

Delete a partition when its data has outlived its useful life.
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F = Forest Partition ?
1 1 Faster
) . St
Migrate| |Migrate Expand D
Partition Partition
F F F F F F F
Offlinei T Online Expand ? ¢ Combine (Resize)
Partition Partition | Reset
/ F F Update-allowed
/ / State Slower/
Archived
‘ Storage
- Devices
Delete Delete +

Warning Forest migrate, forest combine, partition migrate and partition resize may result in
potential dataloss when used during XA transactions.

There are two types of partitions:

¢ Range Partitions

* Query Partitions

18.3 Range Partitions

A range partition consists of a group of database forests that share the same name prefix and the
same range assignment policy described in “Range Assignment Policy” on page 204.

Note: When deploying forests in a cluster, you should align forests and forest replicas
across hosts for parellelization and high availability, as described in the
Scalability, Availability, and Failover Guide.

The range of a partition defines the scope of element or attribute values for the documentsto be
stored in the partition. This element or attribute is called the partition key. The partition key is
based on arange index, collection lexicon, or field set on the database. The partition key is set on
the database and the partition range is set on the partition, so you can have several partitionsin a
database with different ranges.
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For example, you have a database, named workingvolumes, that contains nine forests that are
grouped into three partitions. Among the range indexes in the workingvolumes databaseis an
element range index for the update-date element with atype of date. The workingvolumes
database has its partition key set on the update-date rangeindex. Each forest in the

workingvolumes database contains alower bound and upper bound range value of type date that

defines which documents are to be stored in which forests, as shown in the following table:

Partition Name Forest Name | PartitionRange | Partition Range | Lower Bound
(prefix-name) | Lower Bound Upper Bound Included
Voll Vol 1-0001 2010-01-01 2011-01-01 false
Vol 1-0002
Vol2 Vol2-0001 2011-01-01 2012-01-01 false
Vol2-0002
Vol2-0003
Vol3 Vol 3-0001 2012-01-01 2013-01-01 false
Vol 3-0002
Vol 3-0003
Vol 3-0004

Note: When Lower Bound Included IS SettO false ON adatabase, the lower bound of the
partition ranges are ignored. With this setting, documents with a partition key
value that match the lower bound value are excluded from the partition and
documents that match the upper bound value are included.

In this example, adocument with an update-date €element value of 2011-05-22 would be stored in
one of theforestsin the vo12 partition. Should the update-date element value in the document get
updated to 2012-01-02 oOr later, the document will be automatically moved to the vo13 partition.
How the documents are redistributed among the partitions is handled by the database rebalancer,
as described in “Range Assignment Policy” on page 204.

Below isan illustration of the workingvolumes database, showing its range indexes, partition key,
and its partitions and forests.
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Database: WorkingVolumes

Range Indexes
local name scalar type
creation-date| date
update-date date
volume-no int
version-id decimal
Partition Key: update-date
Partition: Voll Partition: Vol2 Partition: Vol3
r—- — — — — T r— — — — — 1 r - — — — — nl
| Vol1-0001 |I | vol2-0001 | | voI3-0001 |
| 2010-01-01 | | 2011-01-01 ! | 2012-01-01 |
I'| 2011-01-01 |l : 2012-01-01 : : 2013-01-01 :
: Vol1-0002 : || Vol2-0002 | 'l Vol3-0002 |
/| z010-01-01 |, | 2011-01-01 |l Il 2012-01-01 |[I Forests:
| 2011-01-01 | || 2012-01-01 || '| 2013-01-01 |l Name
S o voizo003 | [ and
| | \ Vol 3-0003 \ Range
|| 2011-01-01 || || 2012-01-01 ||
|| 2012-01-01 || || 2013-01-01 ||
L— — — — — - \
| Vol 3-0004 |
|| 2012-01-01 ||
|| 2013-01-01 |,
L - - - — J

18.4 Query Partitions

A query partition consists of agroup of database forests that share the same name prefix and the
same query assignment policy described in * Query Assignment Policy” on page 205.

Note: Query partitions query documents in an unfiltered manner. For details about
unfiltered queries, see the Fast Pagination and Unfiltered Searches chapter in the
Query Performance and Tuning Guide.

Each query partition is associated with aquery that determines which documents are stored in that
partition. When creating a query partition, you assign it a partition number. Unlike range
partitions, queries set for partitions using the query assignment policy can have “overlaps,” so that
adocument may be matched by the query set for more than one partition. In the event of an
overlap, the partition with lower number is selected over partitions with higher numbers.
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Note: Asisthe case with range assignment policy, you should define a default partition
when configuring the query assignment policy. If you do not define a default
partition, the database forests that are not associated with a query partition are

used.

For example, you have three query partitions, a default partition and two partitions associated

with the following types of queries:
Query Partition 1: (Default -- no query)

Query Partition 2:

Query Partition 3:

Requirement Query Type
the author includes “twain” word
there is a paperback edition value
the price of the paperback edition islessthan 9.00 | range
Requirement Query Type
thetitle includes “ Adventures’ word
the characters include “Huck” word
theclassis“fiction” word

In this example, the document, “ Adventures of Huckleberry Finn” matches both queries, but is
stored in Query Partition 2 because it is the partition with the lower number. On the other hand,
the document, “Moby Dick” doesn’t match either query, so it is stored in Partition 1, the Default

Query Partition.
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18.5 Partition Migration

Both range and query partitions can be migrated between different types of storage. For example,
you have the range partitions created in “ Range Partitions’ on page 220 and, after afew months,
the volumes of documents grow to 5 and there is no longer enough space on the fast SSD device
to hold al of them. Instead, the oldest and least queried volumes (Vol 1-Vol3) are migrated to a
local disk drive, which represents a slower storage tier.

Migrate Partitions

Partition: Vol1
Partition: Vol2 -

Partition: Vol3 -

Local Disk

SSD

After years of data growth, the volumes of documents grow to 50. After migrating between
storage tiers, the partitions are eventually distributed among the storage tiers, as shown below.

Only Available to Bring

L ess-frequently _ _
Frequently Queried/Updated Queried Back Online

Queried/Updated
Partition: Vol40
Partition: Vol41  pgrtitions: Vol1-Vol39
Part!t!on: \Vol42 (Outside MarkL ogic)
Partition: Vol43
SSD

. Partition: Vol44
Local Disk Partition: Vol45
(Cold)
Shared Disk
HDFS
Online Offline

Multiple databases, even those that serve on different storage tiers, can be grouped into a
super-database in order to alow asingle query to be done across multiple tiers of data. Databases
that belong to a super-database are referred to as sub-databases. A single sub-database can belong
to multiple super-databases. For details on super-databases and sub-databases, see “ Super
Databases and Clusters’ on page 249.
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E-Node

[
T R

2000 - 2009
Documents > Sub-databases

(Cold)

Local Disk Shared Disk

18.6 Configuring a Database with Range Partitions
If adatabase isto participate in atiered storage scheme using range partitions, it must have the
following set:

» Rebalancer enable set to true
* Rebalancer Assignment Policy set to range

e Locking setto strict

* A rangeindex established for the partition key, as described in “Range Indexes and
Lexicons’ on page 389

» A partition key, as described in “Defining a Range Partition Key” on page 226
» Range partitions, as described in “ Creating Range Partitions’ on page 227

Warning All of the forests in a database configured for tiered storage using range partitions
must be part of a partition.

For details on how to configure the database rebalancer with the range assignment policy, see the
sections “Range Assignment Policy” on page 204, “ Configuring the Rebalancer on a Database”
on page 209, and “ Configuring the Rebalancer on a Forest” on page 210.
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18.6.1 Defining a Range Partition Key

The partition key describes acommon element or attribute in the stored documents. The value of
this element or attribute in the document determines the partition in which the document is stored.
A partition key is based on arange index, collection lexicon, or field of the same name set for the
database. The range index, collection lexicon, or field used by the partition key must be created
before the partition key is created.

For example, assume your documents all have an update-date element with adate value. The
following procedure describes how to create a partition key for the update-date €lement:

1 Create an element range index, named update-date, ON the database of type date. The
details on how to create an element range index are described in “ Defining Element Range
Indexes’ on page 397.

2. In the Admin Ul, open the configuration page for the database, set the assignment policy
to range. Additional settings appear under the assignment policy.

assignment policy bucket v|
bucket
statistical

se for assignment and rebalancing.

ok cancel

3. Set the Lower Bound Included tO true if you want to include documents with a partition
key value that matches the lower bound value and exclude documents that match the
upper bound value. Set the Lower Bound Included 1O false, if you want to exclude
documents with a partition key value that matches the lower bound value and include
documents that match the upper bound value. For example, if therangeis2o11-01-01
(lower) to 2012-01-01 (Upper) and Lower Bound Included iSSet tO false, documents with
an update-date Value of 2011-01-01 Will not be included in the partition, but documents
Wwith an update-date value of 2011-01-02 and 2012-01-01 Will be included.

4, Note the type and scalar type of the range index, field, or collection lexicon you want to
use as your partition key. In this example, we use an e1ement range index with a scalar
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type of date. Set the index and scalar typesin the drop down menusto list the matching
range indexes, fields, or collection lexicons set for the database.

assignment policy rangs El
What policy to use for assignment and rebalancing.

@ frue false
Lower Bound Included.

Element El int El
I An atomic type specification.

Aftribute

Figld

Path
Caollection Lexicon silable

Avvailable range indexes by scalar type

5. Select the range index, field, or collection lexicon you want to use as your partition key,
which iSupdate-date in this example.

assignment policy range El
What policy to use for azsignment and rebalancing.

@) true false
Lower Bound Included.

Element El date El

Range indexes type. An atomic type specification.
Name
update-date

creation-date

Available range indexes by scalar type

18.6.2 Creating Range Partitions

Range partitions are based on forest naming conventions. A forest’s partition name prefix and the
rest of the forest name are separated by a dash (-). For example, aforest named sune-o0001 belongs
to the gune partition.

Note: Itisabest practiceto create adefault partition (a partition without a range) before
creating partitions with ranges. Doing thiswill allow you to load documents into
the default partition before you have finished creating the other partitions. As new
partitions with ranges are created, the documents will be automatically moved
from the default partition to the partitions with matching ranges.
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Warning All of the forests in a database configured for tiered storage must be part of a
partition.

There are two ways to create a range partition:

* Creating a Range Patrtition with New Forests

e Creating a Range Patrtition from Existing Forests

18.6.2.1 Creating a Range Partition with New Forests

Y ou can use the posT: /manage/v2/databases/{id|name}/partitions REST resource address to
create a new range partition with empty forests. When creating a range partition, you specify the
partition range and the number of forests to be created for the partition. Y ou can also specify that
the range partition be created for multiple hostsin a cluster, in which case the specified number of
forests will be created on each host.

For example, the following creates a range partition, named 2011, in the pocuments database on
hosts, Myrost1 and myrost2, with arange of 2011-01-01 - 2012-01-01 and four empty forests,
named 2011-0001, 2011-0002, 2011-0003, ad 2011-0004, ON MyHost1 and four empty forests,
named 2011-0005, 2011-0006, 2011-0007, aNd 2011-0008, ON MyHost2:

$ cat create-partition.xml
<partition xmlns="http://marklogic.com/manage">
<partition-name>2011l</partition-name>
<upper-bound>2012-01-01</upper-bound>
<lower-bound>2011-01-01</lower-bounds>
<forests-per-host>4</forests-per-host>
<hosts>
<host>MyHostl</host>
<host>MyHost2</host >
</hosts>
</partitions>

$ curl --anyauth --user user:password -X POST \
-d @create-partition.xml -H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/databases/Documents/partitions

You can aso include an options element to create replica forests for shared-disk or local-disk
failover. For details, see “Partitions with Forest-Level Failover” on page 247.

18.6.2.2 Creating a Range Partition from Existing Forests

You can create arange partition from existing forests simply by renaming the forests so that they
adhere to arange partition naming convention. For example, you have four forests, named 1-2011,
2-2011, 3-2011, and 4-2011. You can make these four forestsinto a range partition, named 2011,
by renaming 1-2011 t0 2011-1, and so on. You should also specify a common range for each
renamed forest, or leave the range fields blank to identify the forests as belonging to a default
range partition. Default range partitions store the documents that have partition key values that do
not fit into any of the ranges set for the other range partitions.
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For example, to renamethe 1-2011 forest to 2011-1 and set therangeto 2011-01-01 - 2012-01-01,
do the following:

1. Open the Forest Configuration page in the Admin Ul, as described in “Creating a Forest”

on page 322.
2. In the forest name field, change the name from 1-2011 t0 2011-1:
forest name 20111
The forest name.
3. In the range section of the Forest Configuration page, set the lower bound value to

2011-01-01 and the upper bound valueto 2012-01-01:

range — Range configuration for the range assignment policy.

lower bound 2011-01-01

The lower bound of the range on the forest.

upper bound 2012-1-1

The upper bound of the range on the forest.

4. Click Ok.

Note: Y ou can aso accomplish this operation using the XQuery, JavaScript, and REST
APIs. For example, in XQuery using the admin: forest-rename and
admin: forest-set-range-policy-range functions.

18.7 Configuring a Database with Query Partitions
If adatabase isto participate in atiered storage scheme using query partitions, it must have the

following set:
* Rebalancer enable set to true
* Rebalancer Assignment Policy set to query
* Locking setto strict
* Indexes established for the elements or properties to be queried
* Query partitions, as described in “ Creating Query Partitions’ on page 230

Note: Unlike range partitions, it is not necessary for all of the forestsin a database
configured for tiered storage to be part of a query partition.
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For details on the database rebalancer with the query assignment policy, see the sections “ Query
Assignment Policy” on page 205, “ Configuring the Rebalancer on a Database” on page 209, and
“Configuring the Rebalancer on a Forest” on page 210.

The following procedure describes how to configure a database to use the query assignment
policy:

1 In the Admin Ul, open the configuration page for the database, set the assignment policy
to query. The default partition setting then appears under the assignment policy.

assignment policy bucket v|

bucket =& for agsignment and rebalancing.
statistical

range
legacy

ok cancel

2. You can optionally enter the partition number for a default query partition in the Default
Partition field. If you don’t define a default query partition, then your database must have
forests that are not part of aquery partition. These forests will serve the sameroleasa
default partition.

assignment policy query -
What policy to use for assignment and rebalancing.

default partition 1

default partition is used if a document does not match any partition gueries.

18.7.1 Creating Query Partitions

When creating a query partition, you specify the query partition name, number, and the number of
forests to be created for the query partition. You can also specify that the query partition be
created for multiple hosts in a cluster, in which case the specified number of forests will be
created on each host.

Query partitions are based on forest naming conventions. A forest’s partition name prefix and the
rest of the forest name are separated by adash (-). For example, aforest named tieri-0001
belongsto the tier1 partition. Unlike range partitions, it is not necessary for all of the forestsin a
database configured for tiered storage to be part of a query partition.

Note: Itisabest practiceto create adefault query partition (a partition without a query).

Doing thiswill allow you to load documents into the default partition before you
have finished creating the other partitions. As new partitions with queries are
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created, the documents will be automatically moved from the default partition to
the query partitions with matching queries.

For details on how to configure the database rebalancer with the query assignment policy, seethe
sections “ Query Assignment Policy” on page 205, “ Configuring the Rebalancer on a Database”
on page 209, and “ Configuring the Rebalancer on aForest” on page 210.

Query partitions do unfiltered searches, which means that the results are not filtered for
validation. For details about unfiltered queries, see the Fast Pagination and Unfiltered Searches
chapter in the Query Performance and Tuning Guide.

For example, the following creates query partition number 1, named tier1, with two forestsin the
Documents database on the host, myrost1:

curl -X POST --anyauth --user admin:admin \
-H "Content-type: application/json" \

-4 l{
"partition-name": "tierl",
"partition-number": "1",
"forests-per-host": 2,
"host": [ "MyHost1l" ],
"option": [ "failover=none" ]
P

http://MyHost1:8002/manage/v2/databases/Documents/partitions

18.7.2 Setting the Query Assignment Policy for the Query Partition

After creating a query partition, you can use the
POST: /manage/v2/databases/{id|name}/partition-queries REST resource addressto assgn toit
aquery assignment policy, as described in “Query Assignment Policy” on page 205.

Note: Any indexes required for the query must be created before creating the query
partition.

A guery assignment policy in XML takes the form:

<partition-query-properties
xmlns="http://marklogic.com/manage/partition-query/properties">
<partition-number>l</partition-number>
<querys>
....cts:query.....
</query>
</partition-query-properties>

A query assignment policy in JSON takes the form:

{

"partition-number": "1",

"query": {
....cts.query.....
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}
}

The search portion isacts: query €xpression, as described in the Composing cts:query Expressions
chapter in the Search Developer’s Guide. There can be only one cts: query per partition.

The query requires the proper index to be configured in the database. The complexity of the query
affects the performance of insert and rebalancing. Therefore slow query like wildcard matching is
not recommended.

For example to direct all documents that have either the word “Manager” or “Engineer” in them
to the tier1 query partition created above, you would do the following:

$ cat queryl.xml
<partition-query-properties
xmlns="http://marklogic.com/manage/partition-query/properties">
<partition-number>l</partition-numbers>
<query>
<cts:or-query xmlns:cts="http://marklogic.com/cts">
<cts:word-querys>
<cts:text xml:lang="en"s>Manager</cts:text>
</cts:word-query>
<cts:word-querys>
<cts:text xml:lang="en"s>Engineer</cts:text>
</cts:word-query>
</cts:or-querys>
</query>
</partition-query-properties>

curl -X POST --anyauth -u admin:admin \
-H "Content-Type:application/xml" -d @queryl.xml \
http://gordon-1:8002/manage/v2/databases/Schemas/partition-queries

Thefollowing query assignment policy will match documentswhere "LastModified" iswithin the
last year:

<partition-query-properties
xmlns="http://marklogic.com/manage/partition-query/propertiess>
<partition-number>l</partition-numbers>
<query>
<cts:element-range-query operator="&gt;="
xmlns:cts="http://marklogic.com/cts” >
<cts:element>LastModified</element>
<cts:value type="xs:yearMonthDuration">P1Y</value>
</cts:element-range-query>
</query>
</partition-query-propertiess>

The same query assignment policy in JSON:
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{

"partition-number": 1,
"query": |
"element-range-query": {
"operator": ">=",
"element": "LastModified",
"value": {
"type": "xs:yearMonthDuration",
"val": "P1Y"

}
}
}
}

For queries against a dateTime index, when $value iSan xs:dayTimeburation OF
xs:yearMonthDuration, the query is executed as an age query. svalue iS Subtracted from
fn:current-dateTime () tO Create axs:datetime USEd in the query. If there is more than oneitem
iN $value, they must all be the same type.

For example, given adateTime index on element startbateTime, qUEriES

cts:element-range-query (xs:QName ("startDateTime"), ">", xs:dayTimeDuration ("P1D")) and
cts:element-range-query (xs:QName ("startDateTime"), ">", fn:current-dateTime() -

xs:dayTimeDuration ("p1D")) arethe same; both match values within the last day.

18.7.3 Isolating a Query Partition

By default, when a search query is given to MarkLogic, all query partitions are searched,
regardless of the query assignment policy set on the partition. To avoid this overhead, you can use
the tieredstorage:partition-set-exclusion-enabled function to set safe-to-exclude on the
guery partition so that it will not be searched if the search query does not match the query
assignment policy set for that partition.

When documents are distributed in query partitions based on time and date, you may want the
option to always search a particular tier (typically the tier holding the most recent documents)
because it may be the case that some of the documentsin that tier are about to be migrated to a
different tier but have not yet been moved. So if a search only matches the query set in a“lower”
tier, the non-matching “higher” tier will also be searched to locate the matching documents that
have not yet moved to the lower tier.

For example, you have two query partitions that hold the documents, “ Seafood Daily,” as shown
below. The query assignment policy for each compares the date of the document with the current
date and sorts the documents so that one partition contains the issues from the current year and the
other archives the issues from previous years. The query partition serving as the archive is set to
safe-to-exclude and the query partition containing this year’s issuesis not set with this option.
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The current year is 2016 and a search query is given that matches the query for Archive Partition
will also result in asearch on Current Year Partition. However, a search query that matches the
Current Year Partition will exclude the Archive Partition.

Safe to Exclude
Query Partition 2 Query Partition 3
Seafood Daily Seafood Daily
Archive Current Year
(2016)
Search: Seafood Daily 4/02/2015 ? T
Search: Seafood Daily 4/15/2016
18.7.4 Look Up Partitions Queries
To look up partitions queries:
1 Use the management REST API via/manage/v2/databases/{id|name}/partition-queries
2. Look in the associated schemas database for the partition queries with

tieredstorage:partition-queries

18.8 Overview of the Tiered Storage REST API

Tiered storage is supported by the XQuery, JavaScript, and REST APIs. All of the operations you
will want to integrate into your storage-management scripts to automate repetitive storage
management operations are available through the REST API. However, some of the initial,
one-time set-up operations, such as those related to setting the range policy and partition key on
the database, are only supported by the Admin Interface and the XQuery API.

Note: The Tiered Storage REST API supports both JSON and XML formats. The XML
format is used for al of the examplesin this chapter.

Thetopicsin this section are:

* Asynchronous Operations

e Privileges

e /manage/v2/databases/{id|name}/partitions
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* /manage/v2/databases/{id|name}/partitions/{name}

e /manage/v2/databases/{id|name}/partitions/{name}/properties

* /manage/v2/databases/{id|name}/partition-queries

* /manage/v2/databases/{id|name}/partition-queries/{partition-number}

* /manage/v2/databases/{id|name}/partition-queries/{partition-number}/properties

* /managel/v2/forests

¢ /manage/v2/forests/{id|name}

¢ /manage/v2/forests/{id|name}/properties

18.8.1 Asynchronous Operations

The partition resize and migrate, as well asthe forest migrate and combine operations are
processed asynchronously. Thisis because these operations may move alot of data and take more
time than generally considered reasonable for control to return to your script. Such asynchronous
operations are tracked reusing ticket endpoints. This asynchronous processis initiated by

GET: /manage/v2/tickets/{tid}?view=process-status, aS outlined in the followi ng Steps:

The generated ticket is returned in the form:
/manage/v2/tickets/{id}?view=process-status.

You can view the status of the operation by visiting the URL. For exampleif the returned ticket is:
/manage/v2/tickets/8681809991198462214?view=process-status

and your host ismynost, You can view the status of your operation using the following URL.:

http://MyHost :8002/manage/v2/tickets/8681809991198462214?view=process-
status

Note: Historical ticket information can always be accessed by viewing the ticket default
view.

18.8.2 Privileges
The following privileges are required for the resource addresses described in this section:

* GET operations require the manage-user privilege.

* PUT, POST, and DELETE operations require the manage-admin privilege.
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18.8.3 /manage/v2/databases/{id|name}/partitions

Method Description Parameters XQuery Equivalent

GET Gets alist of format? (json | tieredstorage:database-partitions
partitions on the xml)
database

POST Add a range or query format? (json | tieredstorage:range-partition-create
ggtrtaiéiaosgto the Xml) tieredstorage:query-partition-create

For examples, see:

* Viewing Partitions

* Creating Range Partitions

e Creating Query Partitions

18.8.4 /manage/v2/databases/{id|name}/partitions/{name}

Method Description Parameters XQuery Equivalent

GET Gets asummary of the format?(json| | tieredstorage:partition-forests
partition, including linksto | xml)
containing database, linksto
member forests, and link to
configuration

DELETE | Deletes the partition delete-data? tieredstorage:partition-delete
(truelfalse)
PUT Invokes one of the format?(json| | tieredstorage:partition-resize
following operations on the | xml) , .
L. tieredstorage:partition-transfer
partition:

tieredstorage:partition-migrate
* resize (asynchronous)

» transfer (synchronous)
* migrate (asynchronous)

For examples, see:

e Deleting Partitions

¢ Resizing Partitions

* Transferring Partitions between Databases
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* Migrating Forests and Partitions

18.8.5 /manage/v2/databases/{id|name}/partitions/{name}/properties

Method Description Parameters XQuery Equivalent

GET Gets the partition format? (json |
properties (enabled, xml)
updates-all owed)

PUT Modifies the partition format?(jg)n | tieredstorage:partition-set-availability
properties xml)
(updates-allowed,
online | offline)

tieredstorage:partition-set-updates-allowed

For examples, see:

¢ Taking Forests and Partitions Online and Offline

e Setting the Updates-allowed State on Partitions

18.8.6 /manage/v2/databases/{id|name}/partition-queries

Method Description Parameters XQuery Equivalent

GET Getsthe query format? (json | tieredstorage:partition-queries
assignment policies xml)
for the query
partitions set for the
specified database.

POST Sets the query tieredstorage:partition-set-query
assignment policy for
aquery partition.

For examples, see:

e Setting the Query Assignment Policy for the Query Partition
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/manage/v2/databases/{id|name}/partition-queries/{partition-number}

Method

Description

Parameters

XQuery Equivalent

GET

Gets the query
assignment policy of
the query partition
with the specified
number.

format? (json |
xml)

tieredstorage:partition-get-query

DELETE

Deletes the query
assignment policy for
the query partition
with the specified
number.

tieredstorage:partition-delete-query

18.8.8

/manage/v2/databases/{id|name}/partition-queries/{partition-number}/

properties

Method

Description

Parameters

XQuery Equivalent

GET

Gets the properties of
the query for the query
partition with the
specified number.

format? (json |
xml)

tieredstorage:partition-get-query

PUT

Update the query
assignment policy in
the query partition
with the specified
number.

format? (json |
xml)

tieredstorage:partition-set-query
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18.8.9 /manage/v2/forests
Method Description Parameters XQuery Equivalent
GET Getsasummary and | format? (json| | admin:get-forest-ids
list of forests. xml)
. xdmp: forests
view
database-id
group-id
host-id
fullrefs
POST Creates new forest(s) | format? (json| | admin:forest-create
xml)
PUT Invokes one of the format? (json| | tieredstorage:forest-combine
following operations | xml)

on the forest:

» forest-combine
» forest-migrate

These operations are
asynchronous

tieredstorage:forest-migrate

For examples, see:

* Migrating Forests and Patrtitions

¢ Combining Forests

MarkLogic 10—May, 2019

Administrator’ s Guide—Page 239




MarkLogic Server

18.8.10 /manage/v2/forests/{id|name}

Tiered Storage

Method Description Parameters XQuery Equivalent
GET Getsasummary of the | format? (json| | admin:forest-get-*
forest. xml)
view
POST Initiatesastate change | state (clear | xdmp : forest-clear
on the forest. merge | restart | dmp s merge
attach | detach | '
retire | empI Oy) xdmp: forest-restart
admin:database-attach-forest
admin:database-detach-forest
admin:database-retire-forest
admin:database-employ-forest
DELETE | Deletesthe forest. level admin:forest-delete
(config-only |
full)

For an example, see:

¢ Retiring Forests
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18.8.11 /managel/v2/forests/{id|name}/properties

Method Description Parameters XQuery Equivalent
GET Getsthe propertieson | format? (json| | admin:forest-get-enabled
the forest xml)

admin: forest-get-rebalancer-enable
admin: forest-get-updates-allowed
admin:database-get-attached-forests
admin: forest-get-failover-enable

admin:forest-get-availability

PUT Initiates aproperties | format? (json| | admin:forest-set-enabled
change on theforest. | xml)
The properties are:

admin: forest-set-rebalancer-enable

admin:forest-set-updates-allowed

enable | disable forest

admin:database-attach-forest

enable | disable admin:database-detach-forest
rebalancer

admin: forest-set-failover-enable
mOdIfy admin:forest-set-availability
updates-allowed

specify failover hosts
or replicaforests

availability

18.9 Common Forest and Partition Operations
This section describes the following partition operations:

* Viewing Partitions

* Migrating Forests and Partitions

* Resizing Partitions

¢ Transferring Partitions between Databases

¢ Combining Forests

* Retiring Forests

¢ Taking Forests and Partitions Online and Offline

e Setting the Updates-allowed State on Partitions
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e Deleting Partitions

Some of these operations operate asynchronously and immediately return aticket number that
you can use to check the status of the operation. For example, if the following is returned:

<link><kindref>process-status</kindref><uriref>/manage/v2/tickets/467851692005
7381194?view=process-status</uriref></link>

You can check the status of the operation by entering a resource address like the following:

http://MyHost :8002/manage/v2/tickets/4678516920057381194?view=process-
status

For details on asynchronous processes, see “ Asynchronous Operations’ on page 235.

18.9.1 Viewing Partitions
You can return all of the information on a partition.

For example, to return the details of the 2011 range partition on the pocunent s database, do the
following:

curl -X GET --anyauth --user admin:admin --header \
"Content-Type:application/xml" \
http://MyHost :8002/manage/v2/databases/Documents/partitions/2011

18.9.2 Migrating Forests and Partitions

Forests and partitions can be migrated from one storage device to another. For example, arange
partition on an SSD has aged to the point where isit less frequently queried and can be moved to
adower, less expensive, storage device to make room for a more frequently queried range
partition.

For example, the 2011 range partition on the pocuments database is mounted on alocal disk on the
host, mytost. To migrate the 2011 range partition to the /warn-storage data directory mounted on
ashared disk on the host, ourtost, do the following:

$ cat migrate-partition.xml
<migrate xmlns="http://marklogic.com/manage">
<hosts>
<host>0OurHost</host>
</hosts>
<data-directory>/warm-storage</data-directory>
<options>
<option>failover=none</option>
<option>local-to-shared</option>
</options>
</migrate>
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$ curl --anyauth --user user:password -X PUT \
-d @migrate-partition.xml -H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/databases/Documents/partitions/2011

Note: If you do not specify adata-directory, the default data directory is used.

The tiered storage migration operations allow you to migrate aforest or partition between
different types of storage. The following table lists the four migration options. The migration
option you select determines the sequence of steps taken by tiered storage during the migration
operation.

Migration Option Description
local-to-local Indicates that the migration is to move data from local storage to local
(default) storage. Thisisthe default if no migration option is specified and the type of

storage cannot be derived from the data directory path.

local-to-shared Indicates that the migration isto move data from local storage to shared
storage. Thistype of migration supports changing hosts.

shared-to-local Indicates that the migration is to move data from shared storage to local
storage. Thistype of migration supports changing hosts.

shared-to-shared | [ndicates that the migration isto move data from shared storage to shared
storage. Thistype of migration supports changing hosts.

You can use the put: /manage/v2/forests resource address to migrate individual forests. For
example, theforests2o011-0001 and 2011-0002, are mounted on alocal disk on the host, uynost. To
migrate these forests to the /warm-storage data directory mounted on a shared disk on the host,
ourHost, do the following:

$ cat migrate-forests.xml
<forest-migrate xmlns="http://marklogic.com/manage">
<forests>
<forest>2011-0001</forest>
<forest>2011-0002</forest>
</forests>
<host>MyHost</host>
<data-directory>/warm-storage</data-directory>
<options>
<option>local-to-shared</options>
</options>
</forest-migrate>

$ curl --anyauth --user user:password -X PUT \

-d @emigrate-forests.xml -H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/forests
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Note: If failover is configured on your forests, do afull backup of database after aforest
or partition migrate operation to ensure that you can recover your data should
something go wrong. Y ou may also need to increase the timeout setting on the
migrate operation, asit will take longer when failover is configured.

18.9.3 Resizing Partitions

You can increase or decrease the number of forestsin a partition. Once the resize operation has
completed, the documents in the partition forests will be rebalanced for even distribution.

For example, to resize the 2011 range partition up to five forests, do the following:

$ cat resize-partition.xml
<resize xmlns="http://marklogic.com/manage">
<forests-per-host>5</forests-per-host>

<hosts>
<host>MyHost</host>
</hosts>
</resize>
$ curl --anyauth --user user:password -X PUT \

-d @resize-partition.xml -H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/databases/Documents/partitions/2011

In addition to resizing your partition, you can migrate your partition to another host by specifying
adifferent host in the payload. Additionally, you can move the partition to a different storage tier
(such as local-to-shared) by specifying one of the migration options described in “Migrating
Forests and Partitions’ on page 242.

Note: If you resize partitions for databases configured for database replication, first
resize the replica partitions before resizing the master partitions.

18.9.4 Transferring Partitions between Databases

You can move a partition from one database to another. For example, to transfer the 2011 range
partition from the pe1 database to the ps2 database, do the following:

$ cat transfer-partition.xml

<transfer xmlns="http://marklogic.com/manage">
<destination-database>DB2</destination-database>

</transfers>

$ curl --anyauth --user user:password -X PUT \

-d etransfer-partition.xml -H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/databases/DBl/partitions/2011
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18.9.5 Combining Forests

You can use the put: /manage/v2/forests resource address to combine multiple forestsinto a
single forest. For example, to combine the forests, 2011-0001 and 2011-0002, into asingle forest,
named 2011, do the following:

$ cat combine-forests.xml
<forest-combine xmlns="http://marklogic.com/manage">
<forestss>
<forest>2011-0001</forest>
<forest>2011-0002</forest>
</forests>
<forest-name>2011</forest-name>
<hosts>
<host>MyHost</host>
</hosts>
</forest-combine>

$ curl --anyauth --user user:password -X PUT \
-d @combine-forests.xml -H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/forests

You can both combine forests and migrate the combined forest to another host in asingle
operation by specifying adifferent host value. You can also move the foreststo adifferent storage
tier (such as local-to-shared) by specifying one of the migration options described in “Migrating
Forests and Partitions’ on page 242.

Note: If you want to combine forests that are attached to databases configured for
database replication, first combine the foreign replica forests with the snapshot
option before combining the master forests.

Note: If failover is configured on your forests, do afull backup of database after aforest
combine operation to ensure that you can recover your data should something go
wrong. Y ou may also need to increase the timeout setting on the combine
operation, asit will take longer when failover is configured.

18.9.6 Retiring Forests

You can “retire’ aforest from adatabase in order to move all of its documentsto the other forests
and rebalance them among those forests, as described in “How Datais Moved when aForest is
Retired from the Database” on page 209.

For example, to retire the forest, 2011, from the pocument s database, do the following:

curl -i -X POST --digest --user user:password -H \
"Content-Type:application/x-www-form-urlencoded" \
--data "state=retire&database=Documents" \
http://MyHost :8002/manage/v2/forests/2011
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18.9.7 Taking Forests and Partitions Online and Offline

You can take aforest or partition offline and store it in an archive, so that it is available to later
bring back online, if necessary. The benefit of taking data offline is to spare the RAM, CPU, and
network resources for the online data.

An offline forest or partition is excluded from query, update, backup, restore and replicate
operations performed by the database to which it is attached. An offline forest or partition can be
attached, detached, or deleted. Operations, such as rename, forest-level backup and restore,
migrate, and combine are not supported on an offline forest or partition. If aforest is configured
with failover, the replica forest inherits the online/offline setting of its master forest, so disabling
an offline master forest does not trigger afailover.

For example, to take the 2011 range partition in the os2 database offline, do the following:

$ cat partition-offline.xml

<partition-properties xmlns="http://marklogic.com/manage">
<availability>offline</availability>

</partition-propertiess>

$ curl --anyauth --user user:password -X PUT \
-d @partition-offline.xml -H 'Content-type: application/xml' \
http://MyHost:8002/manage/v2/databases/DB2/partitions/2011/properties

18.9.8 Setting the Updates-allowed State on Partitions

You can change the updates-allowed state of a partition to make itsforests. The possible states are
shown in the table below.

State Description

al Read, insert, update, and del ete operations are allowed on the partition.

delete-only Read and del ete operations are allowed on the partition, but insert and update
operations are not allowed.

read-only Read operations are allowed on the partition, but insert, update, and delete
operations are not allowed. A transaction attempting to make changesto
fragments in the partition will throw an exception.

Note: Resizing aread-only partition to fewer forests preservesits
original forests.

flash-backup | Putsthe partition in read-only mode without throwing exceptions on insert,
update, or delete transactions, allowing the transactions to retry.

For example, to set the updates-allowed state in the 2011 range partition in the pocument s database
tO read-only, do the following:
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$ cat read-only-partition.xml

<partition-properties xmlns="http://marklogic.com/manage" >
<updates-allowed>read-only</updates-allowed>

</partition-properties>

$ curl --anyauth --user user:password -X PUT \

-d @read-only-partition.xml -H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/databases/Documents/partitions/2011/prope
rties

18.9.9 Deleting Partitions

You can delete a partition, along with all its forests. For example, to delete the 2011 range
partition from the pocuments database, do the following:

$ curl --anyauth --user user:password -X DELETE \
-H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/databases/Documents/partitions/2011

18.10 Partitions with Forest-Level Failover

The partition create, migrate and resize operations allow you to specify an options element to
create replicaforests for shared-disk or local-disk failover, as described in the Configuring
Local-Disk Failover for a Forest and Configuring Shared-Disk Failover for a Forest chaptersin the
Scalability, Availability, and Failover Guide.

To create replicaforests for forest-level failover, you must create the partition on at least two
hosts. For each master forest created on one host areplicaforest will be created on another host.
For example, to create asingle replica forest for each forest in the 2011 range partition and
configure the forests for local-disk failover between mynost 1, MyHost2, and myHost 3, do the
following.

$ cat create-partition.xml
<partition xmlns="http://marklogic.com/manage">
<partition-name>201l</partition-names>
<upper-bound>2012-01-01</upper-bound>
<lower-bound>2011-01-01</lower-bounds>
<forests-per-host>4</forests-per-host>
<data-directory>/forests</data-directory>
<hosts>
<host>MyHostl</host>
<host>MyHost2</host>
<host>MyHost3</host>
</hosts>
<data-directory></data-directory>
<large-data-directory></large-data-directory>
<fast-data-directory></fast-data-directory>
<options>
<option>replicas=1</option>
<option>failover=local</option>
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</options>
</partitions

$ curl --anyauth --user user:password -X POST \
-d @create-partition.xml -H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/databases/Documents/partitions

Keep in mind the following when configuring partitions or forests with forest-level failover:

» If faillover is configured on your forests, do afull backup of database after doing a
partition or forest migrate or aforest combine to ensure that you can recover your data
should something go wrong. Y ou may also need to increase the timeout setting on the
migrate or combine operation, as these operations will take longer when failover is
configured.

» Itisnot recommended to configure local-disk failover for forests attached to a database
with journaling set to ot t.

* You cannot configure a partition with shared-disk or local-disk failover on Amazon
Simple Storage Service (S3), unlessits fast data directory, as designated by
<fast-data-directorys, isnot on S3.

e If your deployment of MarkL ogic is on Amazon Elastic Compute Cloud (EC2) or is
distributed across multiple data centers, be sure to specify an equal number of hosts on
different zones when creating, migrating, or resizing your partition with forest-level
failover. For example, two hosts on us-east-1a, two hosts 0N us-east-1b, and two hosts
0N us-east-1c. IN this example, tiered storage will ensure that master and their replica
forests are created on hosts in different zones. This ensures that the partition will remain
accessible should aforest, host, or entire zone go down.
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19.0 Super Databases and Clusters

MarkLogic Server allows you to group multiple databases into a super-database in order to allow
asingle query to be done across multiple databases. Databases contained in a super-database are
called sub-databases. Sub-databases can be distributed on different storage tiers and on different
clusters (collectively called super-clusters). A sub-database can be either active (online) or
archive (Offline), as specified by the kina €element.

This chapter contains the following topics:

* Overview

e Creating a Super-database

e Creating a Super-cluster

* Viewing Super-databases and Sub-databases

19.1 Overview

Updates are made on the sub-databases and then made visible for read in the super-database.
Below isan illustration of a super-database and its sub-databases configured on a single cluster.
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Below is a super-database configured with sub-databases on different clusters. The cluster hosting
the super-database must be coupled with the foreign clusters hosting the sub-databases. For
details on how to couple clusters, see Coupling Clusters in the Administrator’s Guide.
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Note: Each foreign cluster should have multiple bootstrap hosts, so that, if aone
bootstrap host does down, the super database can use the other bootstrap host to
query the sub-databases on that cluster.

Super-cluster

Cluster
Host

{ Super-database W

S~ / /

Cluster /7 } Clu‘sge\ Cluster
St Host

B .

Sub-databases

Sub-databases Sub-database

The following describes the characteristics of super-databases and sub-databases:

* Only oneleve of sub-databases is supported for a super-database, which meansthat a sub-
database cannot aso be configured as a super-database with sub-databases of its own.

» Updatesto the sub-databases are made visible on the super-database. Y ou cannot write to
a super-database and have the update propagated to its sub-databases. A super-database
must have local forestsfor it to be updated. However, configuring a super-database with
local forestsis not recommended.

»  Sub-databases and their super-databases must have the same index settings. Otherwise,
gueries will not work.

» Because super-databases and their sub-databases are effectively a single database, you
cannot have documents with the same URI in super-databases and their sub-databases. It
isabest practice to use directories to ensure that your document URIs are unique.

* You cannot run Flexible Replication on a super-database.
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*  When sub-databases are distributed across foreign clusters, the Security and Schemas
databases must be the same for accessing the databases on each cluster. To ensure this,

you should use Database Replication to replicate the Security and Schemas database on
each cluster.

* When inserting data to a sub-database on aforeign cluster, you can read the inserted
document on the super-database after the request-timestamp Moves past the commit
timestamp of the insert. Typically, this takes afew seconds.

19.2 Creating a Super-database

You can call the posT: /manage/v2/databases resource address to create a super-database. To
create a super-database, ssmply specify which databases are to be its sub-databases.

For example, to define the mysuperbatabase database as a super-database containing the subps1,
subDB2, and subpe3 SUb-databases on the same cluster, do the following:

$ curl --anyauth --user user:password -X POST \

-d'{"database-name": "mySuperDatabase",

"subdatabases": [

"subdatabase"{"cluster—name":"localhost", "database—name":"subDBl"},
"subdatabase"{"cluster—name":"localhost", "database—name":"subDBZ"},
"subdatabase"{"cluster-name":"localhost", "database-name":"subDB3"}]

} 1
-H 'Content-type: application/json' \
http://MyHost : 8002 /manage/v2/databases

19.3 Creating a Super-cluster

Before creating a super-cluster, you must couple the clusters as described in Coupling Clusters in
the Administrator’s Guide.

For example, to define the mysuperciuster database as a super-cluster containing the subps1,
subDB2, and subpe3 SuUb-databases on different clusters, do the following:

$ curl --anyauth --user user:password -X POST \
-d'{"database-name": "mySuperCluster",

"subdatabases": [

"subdatabase"{"cluster—name":"clusterl", "database—name":"subDBl"},
"subdatabase"{"cluster—name":"cluster2", "database—name":"subDBZ"},
"subdatabase"{"cluster-name":"cluster3", "database-name":"subDB3"}]

} 1
-H 'Content-type: application/json' \
http://MyHost : 8002 /manage/v2/databases

Note: The maximum capacity for super-clustersis 32 clusters.
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19.4 Viewing Super-databases and Sub-databases

You can call the GeT: /manage/v2/databases/{id|name}/super-databases resource address to
return alist of the super-databases associated with a sub-database. For example, to view the super-
databases of the subdap1 database, do the following:

$ curl --anyauth --user user:password -X GET \
-H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/databases/subdbl/super-databases

You can call theger: /manage/v2/databases/{id|name}/sub-databases I€SOUIce address to return
alist of the sub-databases associated with a super-database. For example, to view the sub-
databases of the superab1 database, do the following:

$ curl --anyauth --user user:password -X GET \
-H 'Content-type: application/xml' \
http://MyHost :8002/manage/v2/databases/superdbl/sub-databases

Note: Since updates can happen at both the super-database and the sub-database level,
duplicate URIs are more likely in super-databases. Some automatically generated
URIs may produce duplicates at the super-database level. Thisistrue not only for
automatically-generated URI s for graph documents, but also may be a problem for
the bitemporal LSQT documents, and for directory properties fragments created
with automatic-directory-creation. Duplicate URIswill generate a pupurt
exception.
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20.0 Backing Up and Restoring a Database

MarkLogic Server provides afacility to make a consistent backup of a database. This section
describes the backup and restore architecture and provides procedures for backing up and
restoring a database. The following topics are included:

e Backup and Restore Overview

e Backing Up Databases with Journal Archiving

¢ |ncremental Backup

e Backing Up a Database

* Restoring a Database from a Backup

e Backing up and Restoring a Database Following Local Disk Failover

20.1 Backup and Restore Overview

Database backup and restore operationsin MarkLogic Server are distributed over all of the data
nodesin acluster (that is, all of the nodes that contain forests), and provide consistent
database-level backups and restores.

The directory you specify for a backup or restore operation must exist on each data node
associated with the database (it can be either a shared or unshared directory). For example, if you
have a data node on Host1 with forests F1 and F2, and another data node on Host2 with forests F3
and F4, then the backup directory you specify must exist on both Host1 and Host2. The following
figure shows such a configuration, where the Schemas and Security databases have forests F5 and
F6 respectively, and they are also attached to Host1.

Host1 Host2

F1
Backup Backup
Filesysteml Filesystem2
(/backup_dir) (/backup_dir)
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20.1.1 Consistent, Database-Level Backup

By default, when you back up a database you backup everything associated with it, including the
following:

» Theconfiguration files.

* The Security database, including all of itsforests.

* The Schemas database, including all of itsforests.

* TheTriggers database, including al of itsforests.

» All of the forests of the database you are backing up.

If you choose to back up all forests, you will have a backup that you can restore to the exact same
state as when the backup begins copying files.

You can aso backup any individual forests that you choose, choosing only the ones you need to
backup. These forest-level backups are consistent for the datain the forest and any other forests
included in the backup, but might not be consistent with changes that occur in other forests not
included in the backup.

You can also choose not to backup the Security, Schemas, and Triggers databases. While having
backups of these databases that are synchronized with the database backupsisimportant to get the
exact same view of the system as when the backup began, you might have separate processes for
backing up these databases that can ensure proper consistency. For example, if they do not change
frequently, you may only need to back them up when they change.

The database-level backup and restore in MarkLogic Server provides the flexibility for you to
decide how much or how little you want to backup or restore. The choices you make depend on
the amount of change in your system and your unique backup and restore requirements.

20.1.2 Admin Interface

You use the Admin Interface to initiate backup and restore operations. Use the Backup/restore
tab for each database configured in your system to initiate backup and restore operations. For
specific procedures for backup and restore operations, see “Backing Up a Database” on page 263
and “ Restoring a Database without Journal Archiving” on page 272.

20.1.3 Backup and Restore Transactions

Backup and restore operations are transactional and therefore guarantee a consistent view of the
data. They do not lock the database, however. Therefore, if the data in a database changes after a
backup or restore operation begins but before it completes, those changes are not reflected in the
backup or restore operation. Similarly, changes to the Security, Triggers, and Schemas databases
during abackup or restore operation are allowed, but will not be reflected in the backup or restore.
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Database and Forest administrative tasks such as drop, clear, and del ete cannot take place during a
backup; any such operation is queued up and will initiate after the backup transaction has
completed.

20.1.4 Backup Directory Structure

When you back up a database, you specify a backup directory. That directory must exist on each
host in your configuration, and must be readable and writable by the user running MarkL ogic
Server (by default daemon on UNIX and the local System user on Windows). Because of the
importance of database backup integrity, MarkL ogic recommends backing up to areliable
filesystem. The backup directory structure for each host is the same, except that the forests are
only backed up on the host from which they are served.

Below the specified backup directory, a subdirectory is created with a name based on the date
when the backup begins. Each of these subdirectories contain one backup. The following isthe
basic backup directory structure.

<specified backup dirs/
<date 1>-1/
* . xml
BackupTag. txt
Forests/
<security forest 1>/
<forest files and directories>
<security forest ns/
<forest files and directories>
<schemas_ forest 1>/
<forest files and directories>
<schemas_ forest n>/
<forest files and directories>
<database forest 1>/
<forest files and directories>
<database forest ns/
<forest files and directories>
<triggers forest 1>/
<forest files and directories>
<triggers forest ns/
<forest files and directories>
<date_1>-n/
<backup directory structures>
<date n>-1/
<backup directory structures>
<date _ns>-n/
<backup directory structures
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For example, if you back up a database to the /space/backups directory on September 1, 2004, a
directory structure similar to the following is created:

/space/backups
20040901-1/
*.xml
BackupTag.txt
Forests/
Documents/
Label
000001el/
Journals/
Schemas/
Label
000001el/
Journals/
Security/
Label
000001el/
Journals/
Triggers/
Label
000001el/
Journals/

Incremental backups are stored in the directory under the full backup. In thisfirst example, the
backup directory (backup-dir) is /space/backup and the incremental backup directory
(incremental-dir) is not used:

/space/backups
20140801-1223942093224 (full backup on 8/1)
20140802
331006226070 (incremental backup on 8/2)
20130803
1341007528950 (incremental backup on 8/3)

Thefirst part, 20140801, isthe year, month and day of the backup. The second part,
1223942093224, IS the hour, minute, second, and nanosecond of the backup.

In this example, the backup directory (backup-dir) is /space/backup and the incremental backup
directory (incremental-dir) iS /space/incremental.

/space/backups
20140801-1223942093224 (full backup on 8/1)

/space/incremental
20140801-1223942093224

20140802

331006226070 (incremental backup on 8/2)
20140803

341007528950 (incremental backup on 8/3)
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Thedirectory 20130801-1223942093224 iScreated ON /space/incremental SO that when the backup
20130801-1223942093224 1S purged, itsincrementa backups can be purged easily.

If an incremental backup directory is specified, after the first incremental backup is done, the full
backup can be archived to another location. The subsequent incremental backups do not need to
examine the full backup.

Note: Once you restore an incremental backup, you can no longer use the previous full
backup location for ongoing incremental backups. After the restore, you need to
make a fresh full backup and use the full backup location for ongoing incremental
backups. This meansthat after restore of an incremental backup, scheduled
backups need to be updated to use the fresh full backup location.

20.1.5 Phases of Backup or Restore Operation
Backup and restore operations are divided into the following phases:

* Vadlidation
« Copy
*  Synchronization
The following figure shows the phases of a backup or restore operation:

Validation Phase’ Copy Phase ‘ Synchronization Phasg
T T >
} v
Begin End
Transaction Transaction

20.1.5.1 Validation Phase

The validation phase is where the backup directories are checked to make sure that all of the
needed files exist and that all of the needed backup directories exist and are writable. For backup
operations, they are checked for sufficient disk space. For restore operations, the configuration
files are read and the other backup files are checked to make sure they appear to be valid. The
validation phase does not actually write any data and is completely asynchronous.
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20.1.5.2 Copy Phase

The copy phase is where the files are actually copied to or from the backup directory. The
configuration files are copied at the beginning of the backup operation, and at this point a
timestamp iswritten to the sackupTag. txt file. The copy phase might take a significant amount of
time, depending on the size of the database. The start of the copy phase starts a transaction; if the
transaction fails on a restore operation, the database remains unchanged from its original state.

20.1.5.3 Synchronization Phase

During a backup or restore operation, the synchronization phase is where cleanup tasks such as
deleting temporary files takes place, leaving the database in a consistent state. During arestore
operation, the synchronization phase also takes the old version of the database offline and
replaces it with the newly restored version.

Note: Any “cold” administrative tasks (tasks that require a server restart) will cause any
backup or restore operations to fail. Do not perform any “cold” administrative
tasks during a backup or restore operation. For alist of “hot” and “cold”
operations, see “Appendix A: ‘Hot’ versus‘ Cold’” Admin Tasks’ on page 465.

20.1.6 Notes about Backup and Restore Operations

This section provides notes and restrictions about backing up and restoring MarkL ogic Server
databases.

» For backing and restoring a database with encryption, see Backup and Restore in the
Security Guide.

» Thebackup files are platform specific—backups on a given platform should only be
restored onto the same platform. Thisistrue for both database and forest backups.

* You canrestore an individual forest using a database backup by unchecking all forests
except the one you want to restore on the Confirm Restore screen (see step 11 in
“Restoring a Database without Journal Archiving” on page 272).

* Werecommend using the database-level backup/restore, not the forest-level
backup/restore. If you do use the forest-level backup/restore, note that you cannot restore
a backup created with the forest-level backup as a database-level restore operation;
forest-level backups created with the forest backup/restore utility must be restored from
the forest restore utility. For details, see “Restoring a Forest” on page 333.
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» Therestore operation is designed to restore into a database that has the same configuration
settings as the one that was backed up, but it neither requires nor checks that the
configurations are the same. The restore operation must occur on a database that has its
configuration defined. Also, the restore operation does not change the database
configuration files. Because the configuration files hold all of the database configuration
information such as index options, fragmentation, range indexes, and so on, the restored
database will take on the configuration information of the database to which it is restored.
If this configuration information is different from the database that was backed up, and if
reindexing is enabled, the database will reindex to the new configuration after the restore
completes.

» |If adatabase’ s backup is canceled, the in-flight backup is deleted. A database backup can
be canceled by clicking the cancel button for the backup in the host status page in the
Admin Interface, by the host or cluster being restarted (either from the Admin Interface or
from the xamp : restart command), or by errorsin the backup (such as out-of-disk space
errors). The process of deleting the in-flight backup during a clean restart might take some
time, which can increase thetime it takesto restart MarkLogic Server. If you are restarting
usi ng the startup Sef pts (/sbin/service MarkLogic <command>)0n UNIX systems and the
control panel on Windows systems), then the script will delete as much of the backup asit
can in 20 seconds; if any backup isin-flight during these types of system shutdown or
restart operations, then you should manually remove them after the operation.

» After you restore from an incremental backup, you can’t use the previous full backup
location for ongoing incremental backups. Y ou will need to make afresh full backup after
the restore and use that full backup location for the ongoing incremental backups. This
means that after the restore of an incremental backup, any scheduled backups will need to
be updated to use the new full backup location.

20.2 Backing Up Databases with Journal Archiving

The backup/restore operations with journal archiving enabled provide a point-in-time recovery
option that enables you to restore database changes to a specific point in time between full
backups with the input of awall clock time. When journal archiving is enabled, journal framesare
written to backup directories by near synchronously streaming frames from the current active
journal of each forest.

Note: When you create scheduled backups with journal archiving enabled, and then later
delete the backup, it does not stop journal archiving from occuring even though the
backups stop happening. The xdmp: stop-journal-archiving function must be to
explicitly called to stop journal archiving.

When journal archiving isenabled, you will experience longer restore times and dlightly increased
system load as aresult of the streaming of journal frames.
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Journal Frames

Full Backup
Active Journal 5 COMMIT Q
e Archived Journal
Journal 3 INseRT
Frames with

2 commIT

Timestamps

1 INSERT

Frame Queue

Note: Journal archiving can only be enabled at the time of afull backup. If you restore a
backup and want to reenable journal archiving, you must perform afull backup at
that time.

When journal archiving is enabled, you can set alag limit value that specifies the amount of time
(in seconds) in which frames being written to the forest's journal can differ from the frames being
streamed to the backup journal. For example, if the lag limit is set to 30 seconds, the archived
journal can lag behind a maximum of 30 seconds worth of transactions compared to the active
journal. If the lag limit is exceeded, transactions are halted until the backup journal has caught up.

The active and backup journal are synchronized at least every 30 seconds. If thelag limit isless
than 30 seconds, synchronization will be performed at least once in that period. If the lag limit is
greater than 30 seconds, synchronization will be performed at least once every 30 seconds. The
default lag limit is 15 seconds.

The decision on setting alag limit timeis determined by your Recovery Point Objective (RPO),
which isthe amount of data you can afford to lose in the event of a disaster. A low RPO means
that you will restore the most data at the cost of performance, whereas a higher RPO means that
you will potentially restore less datawith the benefit of lessimpact to performance. In general, the
lag limit you chose depends on the following factors:

A lower lag limit implies:

» Accurate synchronization between active and backup journals at the potential cost of
system performance.

» Usewhen you have an archive location with high I/O bandwidth and your RPO objective
islow.
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A higher lag limit implies:

» Delayed synchronization between active and backup journals, but lesser impact on system
performance.

» Higher server memory utilization due to pending frames being held in memory.

* Usewhen you have an archivelocation with low 1/0 bandwidth and your RPO objectiveis
high.

20.3 Incremental Backup

Anincremental backup stores only the data that has changed since the previous full or
incremental backup. Typically a series of incremental backups are done between full backups.
Incremental backups are more compact than archived journals and are faster to restore. It is
possible to schedule frequent incremental backups (for example, by ranges of hours) because an
incremental backup generally takes less time to complete than a full backup. In normal
conditions, it is recommended an incremental backup not be configured for afrequency less than
every four hours.

To enable an incremental backup, set Incremental backup to true While initiating or scheduling a
backup. See*Backing Up aDatabase” on page 263 for details. Full and incremental backups need
to be scheduled separately. An example configuration might be:

* Full backups scheduled monthly
* Incrementa backups scheduled daily

A full backup and aseries of incremental backups can alow you to recover from asituation where
adatabase has been lost. Incremental backup can be used with or without journal archiving. If you
enable both incremental backup and journal archiving, you can replay the journal starting from
the last incremental backup timestamp. See “Backing Up Databases with Journal Archiving” on
page 259 for more about journal archiving.

Note: When you restore from an incremental backup, you need to do afull backup before
you can continue with incremental backups.

Incremental backup and journal archiving both provide disaster recovery. Incremental backup
uses less disk space than journal archiving, and incremental backup is faster than using journal
archiving.

Note: If MarkLogic Server cannot memory-map files from the backup in the underlying
file system, it cannot create an incremental backup. So MarkL ogic incremental
backups require that the backup file system support memory-mapping operations

(mmap).
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For recovery you only need to specify the timestamp for the recovery to start and the server will
figure out which full backup and which incrementa backup(s) to use. You only need to schedule
the incremental backup; the server will link together (or chain) the sequence the incremental
backups automatically. See “Restoring from an Incremental Backup with Journal Archiving” on
page 276 for details.

20.3.1 Incremental Backup of New Forest

Incremental backup supports backup of aforest added since last full backup. If you add a new
forest after afull backup of your database, you can include the new forest as part of your next
incremental backup.

After you attach anew forest to your database, it will be included in thelist of foreststo be backed
up in the Confirm backup step (Step 12 in “Backing Up a Database Immediately” on page 263).

Confirm backup

Confirm that you want to backup the
following forests from database

govtrack to directory /space

Imi_local/backupTest
Auxiliary databases are included.

v| govtrack
v new_forest
¥ Security

¥ Schemas
Incremental Backup: true

Archive Joumnals: false

ok cancel

Select the forest to include it in the backup and click ok. See “Backing Up a Database” on
page 263 for more information.

20.4 Incremental Backup with Journal Archiving

Incremental backup improves restore both time and space requirements over journal archiving,
but it's not an either/or decision. You can, and should, use both where appropriate. If your goal is
to be able to restore to any arbitrary point in time, while minimizing potential data loss, we
suggest the following:

1 Configure a scheduled full backup at some coarse granularity (for example, weekly) and
enable journal archiving

2. Configure a scheduled incremental backup as some finer granularity (for example,
hourly), and specify purge-journal-archiving=true.
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3. Set retain until backup ON the database Merge Policy so that deleted fragments are
retained until they have been included in an incremental backup. See * Setting Merge
PO“C)/” on page 183 Or admin:database-set-retain-until-backup for details.

This configuration means that journal archives are only needed for the most recent hour, and the
older ones are purged once there is an incremental backup that covers that hour. Enabling retain
until backup ensuresthat theincremental backups have sufficient state to restore the database to
any point since the previous incremental backup.

When you restore, the full and incremental backups can be used to return to any point in time
prior to the most recent backup, and the journal archive will only be used if your restore point is
more recent than the last incremental backup.

20.5 Backing Up a Database

You can either initiate a database backup immediately or you can schedule a backup to occur in
the future with the following procedures:

e Backing Up a Database Immediately

* Scheduling a Database Backup

The backup procedures include options to specify journal archiving and/or incremental backup.
You can choose to do afull backup or incremental backup, with or without journal archiving
enabled.

20.5.1 Backing Up a Database Immediately
Perform the following stepsto initiate a database backup:

1 Log into the Admin Interface as a user with the admin role.
2. Click the patabases link in the left menu of the Admin Interface.
3. Click the database name for the database you want to back up, either from the tree menu or

on the summary page.
4, Click the Backup/restore tab. The Backup/Restore screen appears.

5. Enter the directory to which you want the database backed up in the Backup to directory
field.

Note: The backup directory path must exist on al hosts that serve any forestsin the
database. The directory you specified can be an operating system mounted
directory path, it can be an HDFS path, or it can be an S3 path. For details on using
HDFS and S3 storage in MarkL ogic, see Disk Storage Considerations in the Query
Performance and Tuning Guide. Additionally, if you are using Windows and are
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backing up to aremote Windows path, you must set the registry settings and
permissions as described in Windows Shared Disk Registry Settings and Permissions.

6. If you want to encrypt your backup, enter an encryption password.

7. If you have configured forests for local-disk failover, you can optionally set Inciude
Replica Forests tOtrueif youwant to include the replicaforestsin the backup. For details
on configuring forests for local-disk failover, see Configuring Local-Disk Failover for a Forest
in the Scalability, Availability, and Failover Guide.

8. Set Incremental backup tO true to create an incremental backup. The default isafull
backup (false).
9. Set archive Journals to true and set the gournal Archiving Lag Limit if you want to

enable point-in-timerecovery. The gournal archiving Lag Limit iSdescribed in*“Backing
Up Databases with Journal Archiving” on page 259.

Note: If Journal Archiving isenabled, you cannot include auxiliary forests, as they
should have their own separate backups.

Backup the govitrack database.

Backup to directory ispace/ml_locallbackupTest

The backup directory pathname.
Required.

Encryption password
Optional password to use for encrypting or decrypting backup files.
Include replica forests @ true fale

Incremental backup true @ false

Archive journals true @ falge
ok ) ) cancel )
10.  Click OK.
11. If adirectory creation error appears, then the directory is not writable. Either change the

permissions on an existing directory or create a new directory with the proper permissions
(readable and writable by the user running MarkL ogic Server, by default daemon 0n UNIX
and the local System user on Windows) and click OK again.
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12.  Theconfirm backup Screen appears and lists al the forest selected for back up.

Confirm backup

Confirm that you want to backup the
following forests from database

govtrack to directory /Space

Iml_local/backupTest
Auxiliary databases are included.

Y| govtrack
¥| Security

v| Schemas
Incremental Backup: false

Archive Journals: false

ok cancel

13.  Click OK to begin the backup immediately, or deselect forests that you do not want to
back up.

Note: If you deselect any of the forests to backup, you might not have a completely
consistent view of the database to restore. Only deselect any forestsif you are sure
you understand the implications of what you are backing up. To guarantee the
exact same view of the database, backup all of the forests associated with the
database, including the Schemas and Security database forests.
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show rebalance

database status — A defalled view of this database's status

Database

Mount State

Size

Large Data Size

Forests

Merge State

Rebalancing State
Reindexing/Refragmenting State
Backup/Recovery State

Last Backup

Last Restore

govtrack

available (backing up) since July 14, 2014 3:34:25 PM
200MB

0MB

1

0 merges in progress

Mot rebalancing

Naot reindexing/refragmenting

Backup in progress (see below for details)
2014-07-14T14:51:54 433-07.00
2014-07-14T14:41:16.031-07:00

After the backup is underway, the Admin Interface redirects you to the Database Status

show reindex

Content Processing State Mot installed
Non-Blocking Timestamp 2014-07-14T15:43.01.042
Configured for Database Replication ~ No
Large
Deleted Free Free FastFree

Forest Host State Documents Fragments Fragments Stands  Size Space Space Space
govirack hp8470-2361.marklogic.com  open 17,378 17,378 0 2 300 397,498 nia nia

(packing MB MB

up)

Total 17,378 17,378 0 2 300

MB
Offline Forest Host State Fragments Size Minimum Data Value Maximum Data Value
Mone
Total
List Cache
Forest Hits Misses Ratio Hit Rate Miss Rate Ratio
govtrack 282 G20 3% 0 0 nla
Total 282 620 % 0 0 nia
Compressed Tree Cache

Forest Hits Misses Ratio Hit Rate Miss Rate Ratio
govirack o o nia ] o nia
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15.  You can refresh the Database Status screen to view the progress of the backup. The
Backups table lists when the backup was started, provides an estimate of the amount of
time left, and lists other status information about the backup operation.

Forest Path

govtrack Ispace/ml_|ocal/backupTest
/20140714-1542588550000/F orests/govtrack

Rates (Megabytes per Second)

Query Journal Save Merge
Forest Reads Writes Writes Reads

govtrack 0 0 0 0

Loads (Seconds per Second)

Backups

Start Time

342 PM
July 14, 2014

Merge Backup
Writes Reads

0 1.995201

Query Journal Save Merge Merge Backup
Forest Reads Writes Writes Reads Writes Reads

govtrack 0 0 0 0 0

0.04247266

Estimated
Completion In

00:00:21

Current Final
Size Size
I3MB 300

MB

Backup Restore  Restore Large Large
Writes Reads Writes Reads  Writes

1974032 0 0 0 0
Backup Restore Restore Large Large
Writes Reads Writes Reads Writes
0.03109375 0 0 0 0

When the backup is complete, the entry in the backup table disappears.

If the status for any of the forests was something besides “completed,” then an error occurred
during the backup operation. Check the mark rogic pata/Logs/ErrorLog.txt filefor any errors,
correct them, and try the backup operation again.

20.5.2 Scheduling a Database Backup

You can schedul e database backups to periodically back up a database. You can schedul e backups
to occur daily, weekly, monthly, or you can schedule a one-time backup. You can create as many
scheduled backups as you want. To create a scheduled backup, perform the following steps using

the Admin Interface:

1. Click the patabases icon on the |eft tree menu.

2. Select the database for which you want to schedule a backup, either on the tree menu or
from the patabase Summary page. The patabase Configuration page appears.

3. Click the scheduled Backup link in the tree menu for the database. The scheduled Backup

Configuration Page appears.

4, On the scheduled Backup Configuration Page, you can delete any existing scheduled
backups if you no longer need them.
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S. Click the create tab. The schedule a Database Backup page appears.

e e |

ok cancel
Schedule a Database Backup
backup directory fspace/ml_localbackupTest

The backup directory pathname
Required. You must supply a value for backup-directory.

backu
P type minutely () houtty () daity (@) weekty () monttty () once
backup period
How often this backup should run (every n months, weeks, days, hours or minutes)
days. 7
Monday || Tuesday || Wednesday || Thursday || Friday | | Saturday (| Sunday
The days on which this backup occurs.
backup start time 08:00
The starting time (in 24:00 notation) for this backup.
max backups

‘The maximum number of backups to keep for this scheduled backup (This setting does not apply for incrementsl backups).

backup security database Q
true “% false

Backup the security databaze for this database.

backup schemas database Q
true “% false

Backup the schemas datsbase for this datsbase.

backup triggers database Q
true “% false

Backup the triggers database for this databasze.

include replicas.
e false
Backup the replica forests as well 35 the master forests,

incremental backup e\ @izee

|= thiz an incremental backup?

journal archiving Q
true . false

Nete: Joumal Archiving can be ensbled when backing up “secunty
database’, “schema database” and ‘tnggers dafsbase” are disabled

journal archive lag limit 15

Mumber of seconds the archived journal can lag the active journal.

ok cancel

6. Enter the absol ute path to the backup directory. The backup directory must have
permissions such that the MarkL ogic Server process can read and write to it.

Note: The backup directory path must exist on all hosts that serve any forestsin the
database. The directory you specified can be an operating system mounted
directory path, it can be an HDFS path, or it can be an S3 path. For details on using
HDFS and S3 storage in MarkL ogic, see Disk Storage Considerations in the Query
Performance and Tuning Guide.

7. Choose a scheduled or one-time for the backup type:
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* For minutely, enter how many minutes between each backup.

» For hourly, enter how many hours between each backup. The Backup Minute
setting specifies how many minutes after the hour the backup isto start. Note that
the Backup Minute Setting does not add to the interval.

» For daily, enter how many days between each backup and the time of day.

*  For weekly, enter how many weeks between each backup, check one or more days
of the week, and the time of day for the backup to start.

» For monthly, enter how many months between each backup, select one day of the
month (1-31), and the time of day for the backup to start.

» For one-time, enter the backup start date in MM/DD/Y Y Y'Y notation (for
example, 07/29/2009 for July 29, 2009) and time in 24:00 notation.

8. Enter the time of day to start the backup.

0. Enter the maximum number of backups to keep. When you reach the specified maximum
number of backups, the next backup will delete the oldest backup. Specify O to keep an
unlimited number of backups.

10. Choose whether you want the backups to include the security database, the schemas
database, and/or the triggers database for this scheduled backup.

11. Choose whether you want the backups to include the replica forests, as well as the master
forests.

12. Choose whether you want to schedule an incremental backup or afull backup.

13.  Choose whether you want the backups to enable Journal Archiving for point-in-time
recovery. For details on Journa Archiving, see “Backing Up Databases with Journal
Archiving” on page 259.

Note: If Journal Archiving isenabled, you cannot include auxiliary forests, as they
should have their own separate backups.

14. If you have enabled Journal Archiving, you can change the lag limit to control the amount
of time in seconds in which ajourna being backed up can differ from the current active
journal.

15.  Click OK to create the scheduled backup.

The backups will automatically start according to the specified schedule.
20.6 Restoring a Database from a Backup

There are anumber of ways to restore a database from a backup, as described in the following
sections.
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¢ Admin Interface for Database Restore

* Restoring a Database without Journal Archiving

* Restoring Databases with Journal Archiving

¢ Restoring from an Incremental Backup with Journal Archiving

* Restoring to the Safe Timestamp

¢ Restoring to a Specific Timestamp

* Restoring Based on Sample Documents

e Restoring a Reconfigured Database

Note: Depending on how the backup was made and what has changed since then, some
restore operations may reguire a combination of these procedures.

Warning Do not restore the App-Services database from another cluster because thistype of
backup causes the following error: MANAGE-TIMESTAMPOLD: Config files out of

date on host.

20.6.1 Admin Interface for Database Restore
This section describes the Admin Interface used to restore a database.

To access the database restore page, perform the following steps:

1.

2.

Log into the Admin Interface as a user with the admin role.

Click the patabases link in the left menu of the Admin Interface.

Click the database name for the database you want to restore, either on the tree menu or on
the summary page. This database should have the same configuration settings (index

options, fragmentation, range indexes) as the one that was backed up.

Click the Backup/restore tab. The Backup/Restore screen appears.
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Restore the Documents database.

Restore
from

directory Required.

Encryption
password

characters.
Include
replica @ true ' false
forests
Use
incremental true '@ false
backup

Use journal

@
arChinee true falze

Forest
topology true '@ falze
changed

Include

auxiliary true '@ false
databases
Restore to
time:

ok cancel

The backup directory pathname for this database. Each database should use a different backup directory.

Optional password to use for encrypting or decrypting backup files. Password must be between 15 and 1000

Leave blank for latest restore time or use xs:DateTime-Format like 201 8-08-22T14:44:12.9596598-07.00

The database restore settings are described in the table below.

Database Restore Setting

Description

Restore from directory

Specifiesthe fully-qualified pathname for the directory from which
to restore a backup. If the top-level backup directory is specified,
then the restore operation restores the most recent backup. If a
specific backup is specified, then that backup is restored.

Encryption password

An optional password to use for encrypting or decrypting backup
files. Password must be between 16 and 1000 characters.

Include Replica Forests

Specifies whether to include the replica forests used for local-disk
failover in the backup.

Usejournal archive

Specifies whether to enable the point-in-time recovery feature.

Forest topology changed

Specifies whether the forest topology has changed the last backup.

Include auxiliary
databases

Specifies whether to include the auxiliary databases.
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Database Restore Setting Description

Restore to time Specifies the time to which the database isto be restored. Leave
blank for latest restore time.

20.6.2 Restoring a Database without Journal Archiving

This section describes how to restore a database if no journal archiving was enabled for the last
backup.

Note: If your last backup enabled Journal Archiving, stop here and follow the procedure
described in “ Restoring Databases with Journal Archiving” on page 274.

To restore an entire database from a backup, perform the following steps:

1 Log into the Admin Interface as a user with the admin role.
2. Click the patabases link in the left menu of the Admin Interface.
3. Click the database name for the database you want to restore, either on the tree menu or on

the summary page. This database should have the same configuration settings (index
options, fragmentation, range indexes) as the one that was backed up.

4, Click the Backup/restore tab. The Backup/Restore screen appears.
5. Enter the directory in which the back up existsin the restore From Directory field.
6. If the backup was encrypted, enter the encryption password.

Note: If you enter adirectory that contains multiple backups of the same database, the
latest one is used. If you want to choose a particular backup to restore, enter the
date_stamp subdirectory corresponding to the backup you want to restore. For
details of the directory structure, see “Backup Directory Structure” on page 255.

7. If you have configured forests for local-disk failover, you can optionally set tnciude
Replica Forests tOtrueif you want to restore the replicaforests from the backup. In order
to use this option, you must have enabled the option to include the replicaforestsin the
backup. For details on configuring forests for local-disk failover, see Configuring Local-Disk
Failover for a Forest in the Scalability, Availability, and Failover Guide.

8. If you want to restore an incremental back up, set use Incremental Backup tO true.
Note: If you restore from an incremental backup, you can’t use the previous full backup

location for ongoing incremental backups. Y ou need to make a fresh full backup
after the restore and use the full backup location for the ongoing incremental

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 272



MarkLogic Server Backing Up and Restoring a Database

backups. After doing arestore from an incremental backup, any scheduled
backups will need to be updated to use the new full backup location.

9. Leaveuse Journal Archive false.

Restore the Documents database.

Restore from directory fepace/ml_localbackupTest

The backup directory pathname.
Required.

Encryption password
Cptional password to use for encrypting or decrypting backup files.
Include replica forests

2 true false
Use incremental backup true @ falze
Use journal archive true @ falze
Forest topology changed true @ false
Include auxiliary databases true @ falce

Restore to time:

Leawe blank for latest restore time or use x=s:DateTime-Format like 2017-11-17T08:31:01.515855-08:00

% cancel

10.  Click OK.

11.  Theconfirm restore Screen appears and lists al the forest selected for restoring.

Confirm restore

Confirm that you want to restore the
following forests to database govtrack
from directory /Ispace/mi_local
/backupTest

¥| govtrack
v| Schemas

Y| Security
Use Incremental Backup: false

Use Journal Archive: false
RestoreToTime

Backup was completed
2014-07-14T15:43:10

Server version used: 8.0-20140714

ok cancel

The confirm restore SCreen aso lists the date the backup was performed and the server
version used for the backup you selected.

12. By default, all of the forests associated with a database are checked to restore. If you do
not want to restore all of the forests, deselect any forests you do not want to restore.
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Note: If you deselect any of the forests to restore, you might not be restoring a
completely consistent view of the database. Only deselect any forestsif you are
sure you understand the implications of what you are restoring. To guarantee the
exact same view of the database, restore all of the forests associated with the
database, including the Schemas, Triggers, and Security database forests.

13.  Click OK to begin the restore operation.

The restores table lists when the restore was started, provides an estimate of the amount of time
left, and lists other status information about the restore operation.

Forest Path

govtrack /space/ml_local/backupTest
120140714-1438327200000/Forests/govtrack

Rates (Megabytes per Second)

Query Journal Save Merge
Forest Reads  Writes Writes Reads
govtrack 0 0 0 0

Loads (Seconds per Second)

Query Journal Save Merge
Forest Reads Writes Writes Reads
govtrack 0 0 0 0

Restores

State Start Time
copying  2:41PM

July 14, 2014
Merge Backup Backup
Writes Reads Writes
0 0 0
Merge Backup Backup

Writes

0

Reads Writes

0 0

Estimated
Completion

00:00:03

Restore
Reads

7.23478

Restore
Reads

0

Current
Size

143 MB

Restore Large
Writes Reads
7240455 0
Restore Large
Writes Reads
01784313 0

Final
Size

300
MB

Large
Writes

0

Large
Writes

0

When the restore is complete, the entry in the backup table disappears. If the status for any of the
forests was something besides “ completed,” then an error occurred during the restore operation.
Check the mark rogic pata/Logs/ErrorLog.txt filefor any errors, correct them, and try the

restore operation again.

20.6.3 Restoring Databases with Journal Archiving

After you restore a database with Journal Archiving enabled, each forest will likely have
committed its last transaction at different timestamps.

MarkLogic 10—May, 2019

Administrator’

s Guide—Page 274



MarkLogic Server Backing Up and Restoring a Database

For example, theillustration below shows four forests and their committed transactions. Updates
for each transaction are identified by the convention * T#-u# and commits are identified by a‘C'.
Each forest completed itslast commit at a different point in time when the restore isfinished. In
this example, we are restoring from timestamp O to 6, Forest A has only committed transactions
up to timestamp 3 while Forest B has committed transactions up to timestamp 6. This means that,
in order to return the database to a transactionally consistent state, all forests must be rolled back
to timestamp 3 or earlier.

C=Commit - — — _ _ _ _ _ _ _ _ _ _ _ 5

| | | | | |
Forest A [TG-u2 TG-u3 € TD-Up TD-U6 © TY-yl TY-u2 TF-yl TF-u
| | | |
| | |
ForestB [TR-u3T3-u4 C,TB-u1TB-U2
| |

| I
| | |
| , c 1Y-u3
| | I
| |

TB| u3TB-u4 C TG—ulETG—uZ
| i | |

Forest D [TA-UL TA-UZ TA-U3 C Xl TZULTZ-12
Timestamp 0 1 2 3 4 5

|
Forest C [TD-u3 TD-u4 |,

Failure

Your options for recovering your data and returning the database to a transactionally consistent
state are as follows:

* Restore as much data as possible. Follow the procedure described in “ Restoring to the
Safe Timestamp” on page 278.

* Restore data at a specific timestamp. Follow the procedure described in “Restoring to a
Specific Timestamp” on page 280.

* Restoredataat a specific timestamp based on the state of some sample documents. Follow
the procedure described in “Restoring Based on Sample Documents” on page 281.

The following sections describe how to use the XQuery API to restore the database. You can also
use the Admin Interface to accomplish some of the tasks.

Note: If you are using XA distributed transaction processing, arestore to apoint in time
may revive some XA transactions that were prepared before the target restore time,
and committed/aborted after that time. For details on how to identify XA
transactions, see Heuristically Completing a MarkLogic Server Transaction in the XCC
Developer’s Guide

Note: You cannot roll back through a database clear operation, so you should check the
server logs for pointsin time that any clear operations occurred.
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20.6.4 Restoring from an Incremental Backup with Journal Archiving

To restore from an incremental backup, the server uses the base backup in the backup tag to get a
series of incremental backups that lead to the full backup. The restore then starts with afull
backup and restores using the incremental backups in reverse order. You need to specify the full
backup directory and optionally the incremental backup directory. If no restore timestamp is
specified, the server finds the latest backup from which to restore. Once you have completed this
process, you can use journal archiving to restore the database to the current time.

If arestore timestamp is specified, the server finds a backup where the restore timestamp is
between the minimum query timestamp and the backup timestamp. If no backup meets the
requirement and thereis ajournal archive, the server finds the latest backup with backup
timestamp smaller than the restored timestamp. It restores to that backup and then replays the
journal to the restored timestamp.

If the journal archive exists, the server will find the backup timestamp of the last incremental
backup and replay the journal starting from that timestamp.

Note: Once you restore from an incremental backup, you can no longer use the previous
full backup location for ongoing incremental backups. After the restore, you need
to make afresh full backup and use that full backup location for the ongoing
incremental backups. This means after the restore from an incremental backup,
any scheduled backups will need to be updated to use the new full backup location.
Using the old full backup location for incremental backup after arestorewill cause
an error.

This procedure describes how to restore adatabase to the current point in time using afull backup,
one or more incremental backup, and journal archiving. You need to have afull backup using
journal archiving and one or more incremental backups using journal archiving.

1 Log into the Admin Interface as a user with the adamin role. Click the Databaseslink in the
left menu of the Admin Interface.

2. Click the database name for the database you want to restore, either on the tree menu or on
the summary page. This database should have the same configuration settings (index
options, fragmentation, range indexes) as the one that was backed up.

Note: For journal archiving, you need either the timestamp for the restore target or the
current timestamp. This example uses ablank field (latest restore time/current
timestamp) for the restore target.

3. Click the Backup/restore tab. The Backup/Restore screen appears. In the Restore from
directory field, enter the directory where the backup exists.

Note: If you enter adirectory that contains multiple backups of the same database, the
latest oneis used. If you want to choose a particular backup to restore, enter the
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date_stamp subdirectory corresponding to the backup you want to restore. For
details of the directory structure, see “Backup Directory Structure” on page 255.

4, If you have configured forests for local-disk failover, you can optionally set Inciude
Replica Forests tO true if you want to restore the replicaforests from the backup. In
order to use this option, you must have enabled the option to include the replicaforestsin
the backup. For details on configuring forests for local-disk failover, see Configuring
Local-Disk Failover for a Forest in the Scalability, Availability, and Failover Guide.

Restore the Documents database.

Restore from directory /backups

The backup directory pathname.
Required.

Encryption password
Optional pazsword to use for encrypting or decrypting backup files.

Include replica forests @ true ) fale

Use incremental backup @ true lec

Use journal archive @ true false

Forest topology changed true @ falze

Include auxiliary databases true @ false

Restore to time:
Leave blank for latest restore time or use xs:DateTime-Format like 2017-11-17T08:31:01.519859-08:00

ok ) ) cancel )
5. Set use incremental backup tO true. S&f Use Journal aArchive 1O true. Leave the restore
to time blank or enter atimein xs:pataTime-Format.
Note: For Journal archiving to work, you need a Restore to time, otherwise the restore
will proceed with last Incremental backup it finds at the location. Also, the Merge
Timestamp should be older than the Restore Time.
When restoring a backup with journal archiving enabled, be sure to change the merge
timestamp from O to a non-zero value. Using zero for the merge timestamp will result in
an error when restoring with journal archiving and restore-to-time set to zero. The merge
timestamp must be set to a non-zero value.

6. Click OK to begin the restore process.

7. The Confirm restore screen lists the options you selected for restoring. Click OK.
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Confirm restore

Confirm that you want to restore the
following forests to database govtrack
fram directory /space/ml_local
IbackupTest

Mote: Auxiliary databases (Modules,
Schemas, Triggers and Security) need to

be restored separately as Archive Journals
is enabled.

¥| govtrack
Use Incremental Backup: true

Use Journal Archive: true RestoreToTime:

Backup was completed:
2014-07-15T14:57:05

Server version used: 8.0-20140714

ok | cancel

Backing Up and Restoring a Database

The Restores table lists when the restore was started, provides an estimate of the amount of time
left, and lists other status information about the restore operation.

Restores
Estimated
Forest Path State Start Time Completion
govtrack {space/ml_local/backupTest copying  2:30 PM unknown
20140715-1456511200000/Forests/govtrack July 16, 2014
Rates (Megabytes per Second)
Query Journal Save Merge Merge Backup Backup Restore
Forest Reads  Writes Writes  Reads Writes Reads Writes Reads
govtrack 0 0 0 1186256 0 0 0 5.849562
Loads (Seconds per Second)
Query Journal Save Merge Merge Backup Backup Restore
Forest Reads Writes Writes Reads Writes Reads  Writes Reads
govtrack 0 0 0 0.007625 0 0.003810196

Current Final

Size Size

0MBE 300

MB

Restore Large Large
Writes Reads  Writes
7285945 0 0
Restore Large Large
Writes Reads \Writes
0.1271666 0 0

When the process is complete, the Restores table entry will disappear.

20.6.5

Restoring to the Safe Timestamp

If you want to restore as much data as possible, you can restore your data to the minimum safe

timestamp.
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For example, the database you want to restore has four forests, as shown below. You use the
xdmp :host-status function to locate the safe-restore-to-time Value, whichis earliest of the four
last-commit timestamps. In this example, the safe-restore-to-time iSthe timestamp of the last
committed transaction in Forest A.

|
| | | | | I
Forest A [TG-u2 TG-u3 ¢ TD-up TD-U6 © TY-yl TYru2 TF-ul TF-u2
| | | |

T T
| |
| | | | | |
Forest B [TR-u3 T3-u4 C!TB-uliTB-uz ! ; ! L TY-u3
I | | I
| |

I
| |
TBru3 TB-u4 C TG-ul I“I'G-u2

Forest C [TD-u3 TD-u4 :
| | | |
Forest D [ TA-uL TA-uZ TA-u3 C : ' TXTIul Tz-uiL TZ-u2
Timestamp 0 1 2 3 4 5
Rollback

Failure
safe-to-restore-time J<

The following procedure describes how to restore to the minimum timestamp using the XQuery
APL.

Note: Thissame procedure can be done using the Admin Interfaces described in “ Setting
Merge Policy” on page 183, “ Admin Interface for Database Restore” on page 270,
and “Rolling Back a Transaction” on page 318.

1. Usethe admin: database-get-merge-timestamp function to get the current merge
timestamp. Save this value so it can be reset after you have completed the rollback
operation.

2. Use the admin:database-set-merge-timestamp fUNction to set the merge ti mestamp to any

time before your minimum safe timestamp. Thiswill preserve fragmentsin merge after
this timestamp until you have rolled back your forest data.

3. Usethe xdmp :database-restore function with $journal-archiving St 10 fn:true() and
$restoreToTime SEf tOnu1l ( ) to restore the database to the latest timestamp.

4, After the restore operation has completed, use the xdmp : forest-rol1back function to roll
back theforeststothe safe-restore-to-time ti mestamp returned by the xdmp :host-status
function.

For example, if you are restoring the Documents database, you can use the following
guery to rollback your forest data:
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xquery version "1.0-ml";
declare namespace host = "http://marklogic.com/xdmp/status/host";

let stimestamp :=
xdmp:wallclock-to-timestamp (
xs:dateTime (xdmp:host-status (xdmp:host ("your-host.com") )
/host :restore-jobs/host:restore-job/host:safe-restore-to-time
/fn:data(.)))

return
xdmp: forest-rollback (
xdmp:database-forests (xdmp:database ("Documents") ),
Stimestamp)

S. USe admin:database-set-merge-timestamp fUNCtiON tO Set the merge timestamp back to
the value you saved in Step 1.

20.6.6 Restoring to a Specific Timestamp

The following procedure describes how to restore a database to a specific timestamp using the
XQuery API.

Note: Thissame procedure can be done using the Admin Interfaces described in “ Setting
Merge Policy” on page 183, “Admin Interface for Database Restore” on page 270,
and “Rolling Back a Transaction” on page 318.

1. Usethe admin: database-get-merge-timestamp function to get the current merge
timestamp. Save this value so it can be reset after you have completed the rollback
operation.

2. Use the admin:database-set-merge-timestamp fUNction to set the merge ti mestamp to any

time before the restore timestamp. Thiswill preserve fragments in merge after this
timestamp until you have rolled back your forest data.

3. Usethe xdmp :database-restore function with $journal-archiving St 10 fn:true() and
srestoreToTime St t0 the restore timestamp to restore the database.

4, After the restore operation has completed, use the xdmp : forest-rol1back function to roll
back the forests to the restore timestamp. For example, if you are restoring the Documents
database and the restore timestamp iS2011-09-13T10:50:21.201832-07:00, your
xdmp : forest-rollback function call would be:

xdmp: forest-rollback (
xdmp :database-forests (xdmp:database ("Documents") ) ,
xdmp:wallclock-to-timestamp (
xs:dateTime ("2011-09-13T10:50:21.201832-07:00")))

5. USE admin:database-set-merge-timestamp fUNCtiON to Set the merge ti mestamp back to
the value you saved in Step 1.
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20.6.7 Restoring Based on Sample Documents

You may want to use the state of some sample documents to determine the time at which to
restore the database.

The following procedure describes how to restore to the state of some documents using the
XQuery API.

Note: Thissame procedure can be done using the Admin Interfaces described in “ Setting
Merge Policy” on page 183, “Admin Interface for Database Restore” on page 270,
and “Rolling Back a Transaction” on page 318.

1. Usethe admin: database-get-merge-timestamp function to get the current merge
timestamp. Save this value so it can be reset after you have completed the rollback
operation.

2. Usethe admin:database-set-merge-timestamp fUNCtion to set the merge timestamp to any

time before the backup was taken. Thiswill preserve fragmentsin merge after this
timestamp until you have rolled back your forest data.

3. Usethe xdmp:database-restore function with $journal-archiving St tO true and
srestoreToTime SEt to null ( ) to restore the database to the latest timestamp.

4, After the restore operation has completed, use point-in-time queries described in the
Point-In-Time Queries chapter in the Application Developer’s Guide to determine the time at
which the sample documents last looked correct.

5. Use the xdmp : forest-rollback function to roll back the forests to the timestamp used for
the successful point-in-time queries. For example, if you are restoring the Documents
database and the documents at the timestamp 2011-09-13T10:57:25.201832-07:00
look correct, your xdmp : forest-rollback function call would be:

xdmp: forest-rollback (
xdmp:database-forests (xdmp:database ("Documents") ),
xdmp:wallclock-to-timestamp (
xs:dateTime ("2011-09-13T10:50:21.201832-07:00")))

6. USe admin:database-set-merge-timestamp fUNCtiON tO Set the merge timestamp back to
the value you saved in Step 1.

20.6.8 Restoring a Reconfigured Database

You can restore a database from a backup, even if forests have been added to or subtracted from
the database after the backup. When the number of database forests are asymmetrical to the
backup forests, the following mapping rules apply:

* Restore asingle database forest from a single backup forest.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 281



MarkLogic Server Backing Up and Restoring a Database

* Restore asingle database forest from multiple backup forests.

When restoring a database that has added or subtracted forests since the backup, click on the
Backup/Restore tab, go to the restore Section of the page, enable the Forest topology changed
option, and click ox.

Restore the Documents database.

Restore from directory ihame/gfurbushibackup

The backup directory pathname.
Required.

Encryption password
Optional password to use for encrypting or decrypting backup files.

Include replica forests @ true falsc

Use incremental backup true @ falze

Use journal archive true @ false

Forest topology changed @ true =

Include auxiliary databases true @ false

Restore to time:

Leave blank for latest restore time or use xs:DateTime-Format like 2017-11-17T08:31:01.515859-08.00

ok || cancel |

The confirm restore page appears, showing the existing forests for the database on the left and
the backed up forests as pull down menus on the right.
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For example, you want to restore from a backup that was done when the pocument s database had
only one forest (pocuments) and the restore operation is done after adding two more forests
(Documents2 and pocuments3) tO the bocuments database. You can only restore a backup forest to a
single existing forest. In this example, we are populating the pocument s forest from the backup of
the pocuments forest.

Existing Forests

Documents
(® Restore

Backup Forest

Documents2 Documents

@ Clear

Documents3

@ Clear

The confirm restore page below shows the restore operation. This operation is restoring
the pocument s forest from the pocuments backup forest. To ensure that the pocuments
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database is restored with the data from the backup, set the pocuments2 and pocuments3
foreststo c1ear to remove any data added since the backup.

Confirm restore
Confirm that you want to restore the following forests to database Documents from directory
fhome/gfurbush/backup

Documents o
restore

clear From Backup Forest: Documentzs -
no change ERACHES T

Documents3
restore

Q@
clear From Backup Forest: Documents
no change SNCER MBS

Documents2
restore

"T}E:'Eﬂf From Backup Forest: Documentzs -
no change ERACHES T

Use Incremental
Backup: falze

Use Journal
Archive: false

RestoreToTime:
Backup was completed: 2017-11-06T13:32:30

Server version used: 9.0-20171101

ok cancel
The following are the restore options for each existing forest.
Setting Description
restore Restore forest from backup forest.
clear Do not restore forest and clear any data from the existing forest.
no change Do not restore forest and |eave the contents of the existing forest unchanged.

To restore from a backup that contains more than one forest, select more Forests and chose the
additional backup forests from the pull down menus, as shown below.
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Confirm restore

Confirm that you want to restore the following forests to database Documents from directory
fhomel/gfurbush/backup

Documents 5

restore From Backup Forest: Documents -

) clear

= From Backup Forest: Documents

no change L mﬂmwm )
Use
Incremental

Backup: false

Use Journal
Archive: falze

RestoreToTime:
Backup was completed: 2017-11-01T11:01:07

Server version used: 9.0-20171101

|. ok J |. cancel J
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For example, you want to restore from a backup that was done when the pocument s database had
three forests, Documents, Documents2, and pocuments3 and the restore operatl on is done after
deleting the pocuments2 and pocuments3 forests. In this example, we are populating the singular
Documents forest from the Documents, Documents2, and pocuments3 b8CkUp forests.

Backup Forests

Documents
Existing Forest
Documents | Documents2
(® Restore
Documents3

The confirm restore page below illustrates the restore operation.
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Confirm that you want to restore the following forests to database Documents from directory

fhomel/gfurbush/backup

Documents 5
restore
clear
no change
Use
Incremental

Backup: false

Use Journal
Archive: falze

RestoreToTime:

From Backup Forest: Documents

From Backup Forest: Documents2 -

From Backup Forest: Documents | | [

Documents
Documents2

Schemas
Triggers
Security

Backup was completed: 2017-11-01T11:01:07

Server version used: 9.0-20171101

| ok

morne forests

| cancel |

To restore a database that has added or subtracted forests since the backup, along with the
aUX|I|ary databases (Security, Schemas, and Triggers); click on the Backup/Restore tab; go to the
Restore SEction of the page; enable the Forest topology changed and Include auxiliary
databases options, and click ox.

Note: The tnciude auxiliary databases option isonly relevant when rorest topology
changed is enabled.
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Restore the Documents database.

Restore from directory ihome/gfurbush/backup

The backup directory pathname.
Required.

Encryption password
Optional paszsword to use for encrypting or decrypting backup files.

Include replica forests @ true ©) falze

Use incremental backup true @ falze
Use journal archive true @ false

Forest topology changed @ true e

Include auxiliary databases 'Tj&tme falze

Restore to time:

Leave blank for latest restore time or use xs:DateTime-Format like 2017-11-17T08:31:01.51%859-08.00

ok cancel

20.7 Backing up and Restoring a Database Following Local Disk Failover

Following afailure of ahost that contains a master forest configured for local disk failover, the
database attached to the master forest fails over to the replicaforest. This section describes how to
back up the surviving replicaforest data and restore the data after the host containing the master
forest has been restored. In the example procedure described in this section, the pocuments
database is attached to the pocuments-master forest on one host and is configured for local-disk
faillover to the pocuments-rep forest on another host.

For details on how to configure local disk failover, see the Configuring Local-Disk Failover for a
Forest chapter in the Scalability, Availability, and Failover Guide.

1. Before the failure, the bocuments-master forest isin the open State and the Documents-rep
forestisin the sync replicating State.

Farest Host State Documents
Diocuments- gordon- open 290,001
master 3. marklogic.com

Documents-rep gordon- SYNC 290 001

2 marklogic.com  replicating

Total 230,001

2. A failure occurs on the host containing the pocuments-master forest and the pocuments
database automatical Iy fallsover to the pocuments-rep forest. The pocuments-rep forestis
now in the open State and servicing updates on behalf of the pocuments database.
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Note: The configuration of the pocuments database remains unchanged from before the
failover.

Farest Host State Documents

Documents-master - This forest has an error, is disabled, oris ca

Documents-rep gordon- open 290 001
2 marklogic_com

Total 290,001

To back up the pocuments-rep forest, do the following.

Note: Both the backup and restore procedures must be done on the host that contains the
Documents-rep fOrest.

1 On the host machine that contains the pocuments-rep forest, backup the pocuments
database. Leave 1ncilude Replica Forests St 10 true.

Backup the Documents database.

Backup to directory Amp
The backup directory pathname.
Required.

Encryption password

Optional password to use for encrypting or decrypting backup files.

Include replica forests @) true false

Incremental backup true @ falze

Archive journals true @ falze

2. Select only the pocuments-rep forest for backup.

Confirm that you want to backup the following forests from database Documents to directory /tim p.
Auxiliary databases are included.

Security-rep Security
Schemas-rep Schemas
Triggers-rep Triggers

Y| Documents-rep

Archive Jeurnals: false

‘Qb || cancel |
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3. Once the host containi ng the bocuments-master forestis restored, the bocuments-master
forest becomes the replicaforest and receives replicated updates from the pocuments-rep
forest.

Forest Host State Documents
Documents- gordon- SYNC 286,001
master 3 marklogic com  replicating
Documents-rep gordon- open 256,001

2 marklogic.com

Total 286,001

Before you can restore data from the pocuments-rep forest that you backed up after the failover,
you must reconfigure local disk failover from the bocuments-rep forest to the pocuments-master
forest, so that the pocuments-master forest isthe new replicaforest.

1 In the configuration page pocuments-master forest, disable replication t0 bocuments-rep
forest.
Configure forest replicas — A list of replica forests, used for local-disk failover.
0 ,:J Groups

gl Databases [Kesp]
5J Hosts % Documents-rep (gordon-2 marklogic.com)
E|' _.ﬂ.. Forests

E| f,.. I:Iocu-renﬁmster
ffi Sche d Backups

2. Navigate to the Forests configuration page for the pocuments database. Unattach the
Documents-master forest and attach the Documents-rep forest.

Configure

j Groups

El s Databases
f‘j App-Services

= & Documents 7 Documents-rep

Configure Forests in a Database

attached forest name

BLa F-:{jjts
| = Documents-mast
| B Felmle Replication pruments-masier

::J Database Replication Salect All Unselect All

{5 || cancel |
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3. Navigate to the configuration page for the bocuments-rep forest and select the
Documents-master forest for local-disk failover.

(?Dnﬁgure forest replicas -- A lisf of replica forests, used for local-disk failover.
- kY Groups

4] [ 4

.;_j Databases [add] {none} |L]

B Hosts (none)

B L Forests Q. oot mesir (govdon . eakdogiccony___

E E' DC-E-LII]‘I:I'FII';E-FG ]

4, On the host containing the pocuments-rep forest, confirm that the forest isin the open State
and restore the pocument s database from the backup taken after the failover.

Restore the Documents database.

Restore from directory  gmp

The backup directory pathname.
Required.

Encryption password
Optional password to use for encrypting or decrypting backup files.

Include replica forests @ true © fale
Use incremental backup ) true @ false
Use journal archive ) true @ false
Use forest map @ true @ false

Restore to time:
Leave blank for latest restore time or use xs:DateTime-Format like 2017-11-06T14:35:10.750322-08:00

| DQ | | cancel |

5. Make sure only the pocuments-rep forest is selected for restoration.

Confirm that you want to restore the following forests to database Documents from directory ftr

Documents-
Documents-rep master

Use Joumal Archive:
false RestoreToTime:
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6. Once the bocuments-rep forest isrestored, the updates are replicated to the
Documents-master fOrest.

Forest Host State Documents
Documenis- gordon- sync 250,001
master 3.markiogic.com  replicating
Documents-rep gordon- open 280,001

2 marklogic.com

Total 290,001
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21.0 Rolling Upgrades

Users with highly available clusters under heavy transaction loads may want to upgrade to a
newer version of MarkL ogic in aseamless manner. A rolling upgrade, where hostsin acluster are
upgraded one by one, is one approach to addressing this need. Rolling upgrades are used to
upgrade alarge cluster with many hoststo anewer version of MarkL ogic Server without incurring
any downtimein availability or interruption of transactions. A rolling upgrade may also be used to
apply patches to multiple hosts.

The goal in performing arolling upgrade is to have zero downtime of your server availability or
transactional data. Thisis most useful for large high availability (HA) clusters that have alarge
number of ongoing transactions. A rolling upgrade can be performed on both a primary cluster
and a disaster recovery (DR) cluster.

Your cluster must have MarkL ogic 8.0-6 or later installed to perform arolling upgrade. The
rolling upgrade feature works on all supported platforms. Rolling upgrades will only work when
upgrading from MarkLogic 8.0-6 or later to MarkL ogic 10.0-x or later.

Note: Do not change your application to take advantage of any 10.0-1 features until all
the nodesin your cluster have been upgraded to 10.0-1. In addition, you should
avoid making any configuration changes to your cluster during arolling upgrade.

This chapter describes rolling upgrades and includes the following sections:

¢ Understanding Rolling Upgrades

Example—Rolling Upgrade

¢ Performing Rolling Upgrades

* Rolling Back a Partial Upgrade

e APIs for Rolling Upgrades

¢ Interaction with Other MarkLogic Features

* Important Points to Note Before Performing Rolling Upgrades

e Other Upgrade Options

21.1 Understanding Rolling Upgrades

A rolling upgrade incrementally installs alater version of MarkL ogic Server (host by host), rather
than having to take down the whole cluster to install the newer version. Performing arolling
upgrade means that your cluster may be in a mixed state (where more than one version of
MarkLogic Server isrunning) for some period of time during the upgrade process. During the
process, the features in the newer version of MarkLogic will not be available until the whole
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cluster has been committed to the new version. Because of thisyou may have to change or modify
some of your application code prior to starting the rolling upgrade, so that code will work in a
mixed environment. For example, JavaScript code may need modification (because of the new
version of V8 for server-side JavaScript) before you commit the upgrade.

The security database and the schemas database must be on the same host, and that host should be
the first host you upgrade when upgrading a cluster.

Note: Inamixed node cluster, before the upgrade has been committed, the node that has
been upgraded to MarkLogic 10.0-1 will be read-only. Thisisto prevent any
configuration changes from the 10.0-1 node. We strongly recommend that you not
make any configuration changes until you have finished upgrading the entire
cluster.

21.1.1 When Cluster Has Nodes at Different Software Version Levels

Therolling upgrade feature is designed is to enable business continuity while a cluster is being
upgraded. The window of time when a cluster has nodes of varying versions should be small.
During this time, do not make application code changes and/or configuration changes.

Configuration changes involve the following:

» Changesto index, forest, database, application server, host, group, and cluster setting

» Changesto security settings such adding/changing/deleting roles, users, privileges,
credentials, certificates, etc.

* Adding/removing/updating TDE templates
* Adding/removing/updating redaction rules

In addition, do not perform any manual merges and disable reindexing while the cluster has nodes
that are at different software version levels. Changing error log settings and adding trace eventsto
debug issues should be fine.

21.1.2 Rolling Upgrade Process

You can upgrade your cluster with aminimal amount of transactional downtime (less than 5-10
minutes) without using the rolling upgrade feature. Consider whether the tradeoff in added
complexity warrants using rolling upgrades instead of the regular upgrade process. See Upgrading
from Previous Releases in the Installation Guide for information about the regular upgrade process.

Here are the steps in the rolling upgrade process.

» Backup - back up any hoststhat you are going to upgrade. See “Backing Up and Restoring
a Database” on page 253 for details.

* Preparation - prepare any code or application that you may need to prior to the upgrade
(See “Interaction with Other MarkL ogic Features’ on page 306 for details).
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» Upgrade - perform the actual upgrade.
e Cleanup

Before you start your upgrade, you will need to backup the hosts you are going to upgrade. Then
do any preparation of code or applications that is necessary prior to the upgrade (see “Interaction
with Other MarkLogic Features’ on page 306) for possible preparations.

When you have completed the upgrade, you may need to perform some clean up.

21.1.3 Rolling Upgrade Status in Admin Ul
To view the rolling upgrade status in the Admin Ul:

1 Click the Configure icon in the | eft tree menu.

"
MarkLogic Server

10.0-20200308 £

Summary

re
roups Databases (10) — Index, query, and content processing App (4) - Enatile from client softwars
b

stabases Apo-Services Default :: Admin - B001 THTTP]

2. Click the Upgrade tab to view the upgrade progress of each host in the cluster. The
displayed version number is the highest version number on any host in the cluster.

& A version upgrade is in progress.

3 of 3 hasts are runring version 10.0-20200309. Refresh the browser window to track progress. &

Hest Versicn

engriab-131-064.engriab.marklogic.com 10.0-20200308

n | 10.0-20200309

10.0-1

Note: If arolling upgradeisin progress, a Sync icon will appear to the right of the
version number from which you are upgrading, which islocated above the |eft tree
menu. Click the Sync icon to navigate to the Upgrade tab.

Note: If arolling upgradeisnot in progress, all hostsin the cluster are running the same
version. Click the Upgrade tab to verify the version number.
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21.1.4 Effective version and software version

Until you commit the upgrade, the effective version of the hostsin the cluster isthe earlier
version, not the newer version (for example 9.0-6, not 10.0-1). The effective version isthe version
that the cluster as awhole is running. The software version is the version of MarkLogic Server
that isinstalled on each host. You will be prompted to upgrade the Security database when you
log into the Admin UlI.

Note: After committing arolling upgrade you can only restore to the later version (for
example, 10.0-1), not to the earlier version (for example, 9.0-6). Running your
cluster in an uncommitted state is equivaent to running in the previous (earlier)
version of MarkLogic. No 10.0-1 features are available until the upgrade has been
committed.

An upgrade of the Security database is required after you have committed the new version of
MarkLogic.

21.2 Example—Rolling Upgrade

The following is a simplified step-by-step process for arolling upgrade, on a small, three host
cluster. The general outlineisto first backup all of your hosts, make any changesto software
applications, then proceed with the rolling upgrade, failing over and upgrading each node. When
al nodesin the cluster have been upgraded, verify that you can commit the upgrade and change
the cluster effective version to the new version. Finish by doing any cleanup that is necessary.

In addition, prior to starting the upgrade, you may need to modify some of your existing software
to run in mixed version cluster. See “Interaction with Other MarkL ogic Features’ on page 306 for
details.

1. Backup all hostsin your existing cluster. See “Backing Up and Restoring a Database” on
page 253 for details on backing up your hosts.

2. Modify any code that will need to be modified. See “Interaction with Other MarkL ogic
Features’ on page 306 for alist of potential software issues.

3. Upgrade your cluster to Red Hat Enterprise Linux 7 (x64). See Supported Platforms in the
Installation Guide for details.

Note: MarkLogic 9 will not work on Red Hat Enterprise Linux 6. See Supported Platforms
in the Release Notes for more information.

4, Take down the first host and start the upgrade. Use these commands from the command
line.

a. Stop MarkLogic. Use this cur1 command so that you can also take advantage of the
fast failover feature.
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curl -X POST --anyauth --user admin:admin -d "state=shutdown&failover=true"
"http://nodel:8002/manage/v2/hosts/node3"

Note: The failover parameter was added to rosT: /manage/v2/hosts/{id|name} in
MarkLogic version 9.0-5. The above call will fail in previous versions of
MarkLogic.

b. Uninstall the existing RPM

rpm uninstall MarkLogic-8.0-1.x86 64.rpm

c. Install the new RPM

rpm install MarkLogic-10.0-3.x86_64.rpm

d. Bring the host back up, and start MarkL ogic.
sudo /sbin/service MarkLogic start

5. Repeat steps 3 through 5 for each of the hostsin the cluster. (You will need to perform the
upgrade process node-by-node.)

6. When you have completed al of the host upgrades, check the software version and the
effective version for the cluster, and then commit the upgrade.

Use this XQuery command to check the cluster’s effective version:

xquery version "1.0-ml";
import module namespace admin = "http://marklogic.com/xdmp/admin"
at "/MarkLogic/admin.xqgy";

let Sconfig := admin:get-configuration/()
return

admin:cluster-get-effective-version ($sconfig)

=>
(: returns the effective software version of this cluster :)

Use this query to check if the cluster is ready to commit the upgrade:

xquery version "1.0-ml";
import module namespace admin = "http://marklogic.com/xdmp/admin"
at "/MarkLogic/admin.xgy";

admin:can-commit-upgrade ()
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=>
(: returns true if the cluster is ready to commit the upgrade :)

The cluster version should be so00100 or later for the upgrade to commit.
Upgrade the Security database on the host cluster.

After committing the upgrade, verify the upgrade with this query:

xquery version "1.0-ml";
import module namespace admin = "http://marklogic.com/xdmp/admin"
at "/MarkLogic/admin.xqy";

let $config := admin:get-configuration/()
return
admin:cluster-get-effective-version ($config)

=>
(: returns the effective software version of the cluster :)

This step-by-step example for asimple rolling upgrade can also be scripted. For an example
model for a script, see “Rolling Upgrades Using REST Management APIS’ on page 298.

21.3 Performing Rolling Upgrades

You can perform arolling upgrade via scripting through the REST Management APIs or by using
the XQuery APIs. You can aso perform arolling upgrade on an AWS cluster. This section
describes the different options for configuring and performing arolling upgrade.

* Rolling Upgrades Using REST Management APIs

* Upgrading an EC2 Instance

¢ Rolling Upgrades Using XQuery

* Rolling Upgrades on Both Production and DR Clusters

21.3.1 Rolling Upgrades Using REST Management APIs

After backing up your hosts and preparing your applications, you can perform arolling upgrade
using the REST Management APIs. The following example assumes a three node cluster with
8.0-6 installed, upgrading to 10.0-x.

Note: Upgrade your cluster to Red Hat Enterprise Linux 7 (x64) before starting the
MarkLogic upgrade. MarkL ogic 10 will not work on Red Hat Enterprise Linux 6.
See Supported Platforms in the Release Notes for more information.

The following code sample can be used as a model to script an upgrade of a single three-node
cluster.
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Note: Please note that, when doing arolling upgrade from 8.0 to 10.0 (with 9.0 being
skipped), you must not use the Management REST API at all. Y ou may use the
Admin API, but only to read cluster configuration. This does not affect rolling
upgrades from 8.0 to 9.0 or upgrades from 9.0 to 10.0.

(: This is an end-to-end scenario to orchestrate a rolling upgrade on a
3-node 9.0 cluster to a 10.0 build. :)

(: Iterate over each host in the cluster :)
GET: /manage/v2/hosts
(: Remove host from load-balancer rotation if necessary :)
PUT: /manage/v2/hosts/{id|name}/properties
(: Disable any local-disk forests on the host to force a failover :)
PUT: /manage/v2/forests/{id|name}/properties
(: Change primary host for any shared-disk forests :)
PUT: /manage/v2/forests/{id|name}/properties
(: Restart any failover forests that are open on the host :)
PUT: /manage/v2/forests/{id|name}?state=restart
$ curl --anyauth --user user:password -i -X POST \
-d '{"operation": "restart-local-cluster"}'\
http://localhost:8002/manage/v2
(: Wait for task-server and app servers to become idle :)
GET:/manage/v2/servers, GET:/manage/v2/servers/{id|name}?view=status
(: Stop the host :)
$ curl -v -X POST --anyauth --user admin:admin \
-H "Content-Type:application/x-www-form-urlencoded" \
-d '{"operation": "shutdown-local-cluster"}' \
"http://localhost:8002/manage/v2"
(: Start the host :)
$ curl -v -X POST --anyauth --user admin:admin \
-H "Content-Type:application/x-www-form-urlencoded" \
-d '{"operation": "restart-local-cluster"}'\
"http://localhost:8002/manage/v2"

(: Enable any local-disk failover forest on the host :)

PUT: /manage/v2/forests/{id|name}/properties
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(: Restore primary host for any shared-disk forests :)
PUT: /manage/v2/forests/{id|name}/properties

(: Restart any failover forests that should fail back. :)
PUT: /manage/v2/forests/{id|name}?state=restart

PUT: /manage/v2/forests/{id|name}/properties

(: upgrade security db :)

curl -v -X POST --anyauth --user admin:admin \
--header "Content-Type:application/x-www-form-urlencoded" \
-d '{"operation": "security-database-upgrade-local-cluster"}'\
"http://localhost:8002/manage/v2"

(: verify cluster version :)

curl -v -X GET --anyauth --user admin:admin
--header "Content-Type:application/json"
http://localhost:8002/manage/v2?format=json | tools/jg/jg '.
["local-clusterlocalhost-default"] ["effective-version"] '™

Note: Thejqtool isused to parse out the json properties. It is afree download from
https://stedolan.github.io/ja/

21.3.2 Upgrading an EC2 Instance

The process for performing arolling upgrade in EC2 (AWS) isfairly smple. It isvery smilar toa
normal update of the Cloud Formation templates. See Upgrading MarkLogic on AWS in the
MarkLogic Server on Amazon Web Services (AWS) Guide for details about a normal update.

This example assumes an existing 3-node cluster running MarkLogic 8.0 from Cloud Formation
templates. Before you upgrade your instance, you need to upgrade your Cloud Formation
template to reference the new AMI (9.0 CF template). See
http://developer.marklogic.com/products/aws for details about upgrading your templates.

Here are the additional steps:

1 Backup any important data before performing the upgrade.
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2. Update stack with your updated Cloud Formation template. Make sure the stack update is
complete.

@ CloudFormation ~¥  Stacks

Craate Stack - Actions = Design termplate

IR =R Create Change Set For Current Stack

Stack Name St

Delete Stack

jsolis-B0-jsolis- |

View/Edit template in Designer

Note: We do not recommend that you automatically swap out the Cloud Formation
template. Instead, make a copy of your existing template (if it contains the AMI
IDs), edit just the AMI 1Ds, and then use that for the update. (If the AMI ID is
passed as a parameter or other means, use those means).

3. In the EC2 dashboard, terminate one instance at atime and wait for it to be replaced with a
new one. Starting with the “master” instance or node that contains the Security database.
The host will automatically be restarted by the managed cluster feature.

BF  Services ~  Resource Groups ~ CloudFormation 1| 83 1) EC2

Events !
Tags (C soarch : jsciis 1

Reporis

Limits Harma = Insiance = Availability Zone -  Instance Siale - Siatus Chock

| [ @ running & 272 checks
Instances @ running & 272 chooks
Spot Requeasts @ running & 27 checks
Wait for the host to come back up (with new host name).
4, In the EC2 dashboard, repesat the process and terminate node2.

5. When all nodes have been updated, check the cluster state from the Query Console using
this query:
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xquery version "1.0-ml";

<hosts>{
for $i in xdmp:host-name (xdmp:hosts())
return (
let S$response :=
xdmp :http-get (concat ("http://localhost:8002/manage/v2/hosts/",
$i,"?view=status&amp; format=json"),
<options xmlns="xdmp:http">
<authentication method="digest">
<username>admin</username>
<password>admin</password>
</authentication>
<headers>
<content-type>application/json</content-types>
</headers>
</options>)
return (
<host>
<name>{$response[2]//*:name/data () } </name>
<host-software-versions>
{$response[2] //*:software-version/value/data() }
</host-software-versions>
<cluster-effective-version>{S$response[2]//*:
effective-version/value/datal() }
</cluster-effective-versions>
</host>
) ) }</hosts>

Run@ | Result Auto Raw + Profile | Explorer

Returned sequence of 1 item in 1970.075 ms.

<name>ec2-54-196-88-177.us-west-2.compute.amazonaws.com</name>
<host-software-version>B8800700</host-software-version>
<cluster-effective-version>8080700</cluster-effective-version>
</host>
<host>
<name>ec2-52-12-84-72.us-west-2.compute.amazonaws.com</name>
<host-software-version>90808100</host-software-version>
<cluster-effective-version>8000780</cluster-effective-version>
</host>
<host>
<name>ec2-54-212-73-4.us-west-2.compute.amazonaws.com</name>
<host-software-version>9600100</host-software-version>
<cluster-effective-version>80008700</cluster-effective-version>
</host>
</hosts>
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6. Make a call from 8001 to check host status. The exact URL to check this, is
http://hostname:8001/host-summary.xqy?section=host.

10:14 PM

No license key has been entered

Software pre-release expires in 90 days
Configuration changes cannot be eflected from this host Host Summary

All hasts in the clustor have not been upgraded. Effective version of the cluster is B000700.

Version Hostname
- ) S000100 0c2-52-12-84-T2 us-west-2 compule. amazonaws.com
mpub.Amazonaw 254212734, U wiest-2 Compubl, AMAONIWS, GO
BOOOTO0 0c2-54-190-88-177 us-west-2. compute.amazonaws.com

7. Repeat these steps for nodes.

8. When the node3 update is complete, check to verify that the upgrade is complete by
checking the cluster effective version.

xquery version "1.0-ml";

<hosts>{
for $i in xdmp:host-name (xdmp:hosts())
return (
let S$response :=
xdmp :http-get (concat ("http://localhost:8002/manage/v2/hosts/",
$i,"?view=status&amp; format=json"),
<options xmlns="xdmp:http">
<authentication method="digest">
<username>admin</usernames
<password>admin</password>
</authentication>
<headerss>
<content-type>application/json</content-types>
</headers>
</optionss>)
return (
<host>
<name>{$response[2]//*:name/data () }</name>
<host-software-version>
{$response[2]//*:software-version/value/data() }
</host-software-version>
<cluster-effective-version>
{$response[2]//*:effective-version/value/datal() }
</cluster-effective-versions>
</host>
)
)
}</hosts>
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Run Q“) | Result Auto Raw = Profile Explorer

Returned sequence of 1 item in 502.059 ms. (-4892.118 ms. compared to previous run)

<hosts>
<host>
<name>ec2-54-190-88-177.us-west-2.compute.amazonaws.com</name>
<host-software-version>90008180</host-software-version>
<cluster-effective-version>980081080</cluster-effective-version>
</host>
<host>
<name>»ec2-52-12-84-72.us-west-2.compute.amazonaws.com</name>
<host-software-version>9000100</host-software-version>
<cluster-effective-version>908008100</cluster-effective-version>
</host>
<host>
<name>ec2-54-212-73-4.us-west-2.compute.amazonaws.com</name>
<host-software-version>90@0100</host-software-version>
<cluster-effective-version>9080180</cluster-effective-version>

¢ /hnets

9. Navigating anywhere in the port 8001 Admin Ul will prompt you to upgrade your
Security database. To upgrade the Security database, go to
http://ec2-52-12-84-72.us-west-2.compute.amazonaws.com:8001/security-upgrade.xqy. When
that has been done, then the upgrade is complete.

21.3.3 Rolling Upgrades Using XQuery

The XQuery Admin APIs can be used to set up and perform arolling upgrade through the Query
Console. This section contains sample code that you can use from the Query Console.

To get the host versions via REST:
xquery version "1.0-ml";

<hosts>{
for $1i in xdmp:host-name (xdmp:hosts())
return (
let Sresponse :=
xdmp :http-get (concat ("http://localhost:8002/manage/v2/hosts/",$i, "?vie
w=status&amp; format=json"),
<options xmlns="xdmp:http">
<authentication method="digest">
<username>admin</username>
<password>admin</password>
</authentications>
<headers>
<content-type>application/json</content-type>
</headers>
</options>)
return (
<host>
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<name>{$response[2]//*:name/data () }</name>
<host-software-version>{$response[2]//*:software-version/value/data () }
</host-software-versions>
<cluster-effective-version>{$response[2]//*:effective-version/value/da
ta()}</cluster—effective—version>
</host>
)

)
}</hosts>

To compl ete the upgrade, log onto the Admin Ul to upgrade the Security database.

Note: Committing the upgrade results in the updated configuration being saved with a
re-read delay of 5 secondsto ensure that all online hosts have received the new file
before X DQP connections start dropping.

See step #10 in “Upgrading an EC2 Instance” on page 300. If the servers don’t have the correct
version, there may be a host that isin maintenance mode. The admin: can-commit -upgrade
function will return true if al servers have the correct software version. See “Admin APIS’ on
page 305 for more about the XQuery Admin APIs available.

21.3.4 Rolling Upgrades on Both Production and DR Clusters

Upgrade the disaster recovery cluster first. It isimportant to upgrade the disaster recovery cluster
first, since the newer version of the software will be able to receive fragments and journal frames
encoded on the master cluster.

Once the disaster recovery cluster has been upgraded, then upgrade the production cluster.

21.4 Rolling Back a Partial Upgrade

Aslong as you have not committed your upgrade to MarkLogic 9 or later, you can reinstall the
earlier version of the server (MarkL ogic 8.0-6) on each node.

In the event that you need to roll back an upgrade that has not been completed and committed, you
can roll back the partial upgrade by re-installing the previous version of MarkL ogic (for example
8.0-6) on the machines that have been upgraded.

21.5 APIs for Rolling Upgrades
These APIs are available for managing rolling upgradesin aMarkLogic cluster.

21.5.1 Admin APIs
These Admin API functions are available for rolling upgrades:

e admin:cluster-get-effective-version

Returns the cluster’s effective MarkLogic version (for example, 8000600 for 8.0-6).
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e admin:can-commit-upgrade

Returns true if the cluster is ready to commit the upgrade, returns ra1se otherwise.

21.5.2 REST Management APIs

The following REST Management endpoints provide useful information and functionality when
performing a Rolling Upgrade operation.

* GET:/manage/v2/properties includes effective version
® GET:/manage/v2/hosts?view=status - includes version and effective-version.

® GET:/manage/v2/hosts/{id|name}?view=status - iINCludes version and effective-version.

21.6 Interaction with Other MarkLogic Features

For existing features that will work as expected with MarkL ogic 9, arolling upgrade will not have
any impact. Some existing features may not work as expected until the rolling upgradeis
complete and the cluster has been committed to the newer version.

One possible example of this would be semantic triples, where the triple count may be increased
after inserting same data twice in during arolling upgrade in mixed mode. During arolling
upgrade, the MarkLogic 9 triple index is not able to return triplesin the correct order for

MarkL ogic 8 semantics. A user would need to have multiple triples that are identical, except for
the types of the values for this situation to occur.

Features introduced in MarkLogic 9 may or may not work in amixed cluster (a cluster that has
not been completely upgraded to MarkLogic 9, and has an effective version of 8.0-x). The
following isalist of features that may need to be monitored while performing rolling upgrade.

e SQL

e Server-Side JavaScript

e Java Client API
® Custom UDFs

¢ Reverse Queries Involving Circles

21.6.1 SQL

Beginning in MarkLogic 9, an updated version of SQL using the triple index isintroduced. The
existing version (pre-MarkL ogic 9) will continue to work in amixed cluster, and after the cluster
has been upgraded to 9.0-x or 10.0-x. The updated version of SQL will not work in amixed
cluster. You will need to upgrade to the newer version of MarkLogic and commit the upgrade
before those features are available.

The earlier version of SQL based on range indexes will work in the mixed cluster (prior to
committing the upgrade), and it will also work with MarkLogic 9 and later.
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21.6.2 Server-Side JavaScript

In the new version of Server-Side JavaScript, valuerterator has been replaced by sequence. The
valueIterator iNterface used to represent sequences of value in MarkLogic 8 has been replaced
by the new sequence interface. A sequence isaJavaScript Iterable object. All functions which
previously operated on or returned avaluerterator NOW USE & sequence iNstead.

In many cases, this change is transparent to your code. However, code that depends on the
following Valuelterator properties and methods must be changed:

. Valuelterator.next - USEa@for..of l0Op to iterate over a Sequence. Use £n.head if you
just want to pick off thefirst or only valuein a Sequence.

4 ValueIterator.count - USE fn.count instead.

. valueIterator.clone - NO longer needed. Y ou can iterate over the same sequence
multiple times.

To prepare your code for a possible mixed environment, you might use a safe coding pattern
similar to this:

var list = xdmp.arrayValues(...);
if (list instanceof Sequence) {
. ML9 idiom ...
} else {
. ML8 idiom ...
}

See Sequence in the Javascript Reference Guide and Sequence in the MarkLogic Server-Sde
JavaScript Function Reference for more information.

21.6.3 Java Client API

When upgrading to MarkLogic 9, you can upgrade a Java application from Java Client APl 3.x to
4.x before upgrading from MarkL ogic 8 to MarkL ogic 9. However, you must first upgrade your
JRE to version 1.8 or later. The Java Client API version 4.x only supports JRE 1.8 or |ater.

21.6.4 Custom UDFs

When upgrading from MarkL ogic 8, plugins will not work in amixed cluster because the
interface for UDFs has changed. You cannot have the same code compiled against two different
sets of definitions from two different releases. You must recompile and redeploy your UDF
libraries for MarkLogic 9 and later.

21.6.5 Reverse Queries Involving Circles

In MarkLogic 9, a change was made to store circle radii as kilometers instead of miles. When
operating in amixed cluster consisting of 9.0-1 and 9.0-2 nodes, you may receive unexpected
results for reverse queries involving circles. No issues exist when upgrading from

MarkLogic 8.0-x.
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21.7

Important Points to Note Before Performing Rolling Upgrades
Your cluster must have MarkL ogic 8.0-6 or later installed to perform arolling upgrade.
The cluster needs to be configured for High Availability (HA).

Do not change your application to take advantage of any 10.0-x features until all the nodes
in your cluster have been upgraded to 10.0-x.

Y ou may have to change or modify some of your application code prior to starting the
rolling upgrade, so that code will work in a mixed environment.

The security database and the schemas database must be on the same host, and that host
should be the first host you upgrade when upgrading a cluster.

In amixed node cluster, before the upgrade has been committed, the node that has been
upgraded to MarkL ogic 10.0-x will be read-only. Thisisto prevent any configuration
changes from the 10.0-x node. We strongly recommend that you not make any
configuration changes until you have finished upgrading the entire cluster.

The window of timewhen acluster has nodes of varying versions should be small. During
thistime, do not make application code changes and/or configuration changes.
Configuration changes involve the following:

» Changesto index, forest, database, application server, host, group, and cluster
settings

» Changesto security settings such adding/changing/deleting roles, users, privileges,
credentials, certificates, etc.

* Adding/removing/updating TDE templates
* Adding/removing/updating redaction rules

Do not perform any manual merges and disable reindexing while the cluster has nodes that
are at different software version levels. Changing error log settings and adding trace
events to debug issues should be fine.

After committing arolling upgrade, you can only restore to the later version (for example,
10.0-1), not to the earlier version (for example, 9.0-6). Running your cluster in an
uncommitted state is equivalent to running in the previous (earlier) version of MarkLogic.
No 10.0-1 features are avail able until the upgrade has been committed.

An upgrade of the Security database is required after you have committed the new version
of MarkLogic.

Please note that, when doing arolling upgrade from 8.0 to 10.0 (with 9.0 being skipped),
you must not use the Management REST API at all. You may use the Admin API, but
only to read cluster configuration. This does not affect rolling upgrades from 8.0 to 9.0 or
upgrades from 9.0 to 10.0.

Upgrade your cluster to Red Hat Enterprise Linux 7 (x64) before starting the MarkL ogic
upgrade. Both MarkLogic 9 and MarkL ogic 10 will not work on Red Hat Enterprise Linux
6.
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* Itisimportant to upgrade the disaster recovery cluster first, since the newer version of the
software will be able to receive fragments and journal frames encoded on the master
cluster.

21.8 Other Upgrade Options

There are alternatives to rolling upgrades for applying patches or upgrading your hosts. You can
perform an upgrade to hosts in a cluster will very minimal downtime. See Upgrading from Previous
Releases in the Installation Guide for more information.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 309



MarkLogic Server Rolling Upgrades

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 310



MarkLogic Server Hosts

22.0 Hosts

A host is an instance of MarkLogic Server. A host is not configured individually but as a member
of agroup. A host is added to the Default group if it is not joined to another group during the
installation process. For example, in cases where MarkL ogic is running in asingle host
environment, the host is added to the Default group.

Forests are created on hosts and added to a database to interact with HTTP, ODBC, and XDBC
Servers running on the same or other hosts.

See the chapters “Groups’ on page 53 and “ Databases’ on page 127 for more details on hosts as
they relate to groups and databases.

A host is managed from both the Group and Hosts configuration screens. Use the following
procedures to administer your hosts

* Adding a Host to a Cluster

* Changing the Group of the Host

¢  Shutting Down or Restarting a Host

* Clearing a Forest on a Host

e Deleting a Forest on a Host

e Leaving the Cluster

¢ Displaying License Options

* Changing the License Key For a Host

* Rolling Back a Transaction

This chapter describes how to use the Admin Interface to manage hosts. For details on how to
manage hosts programmatically, see Host Maintenance Operations in the Scripting Administrative
Tasks Guide.

22.1 Adding a Host to a Cluster

This only applies for multi-host clusters. For information about installing MarkL ogic and a more
detailed procedure about joining a cluster, see the Installation Guide.

To add a host to a cluster, perform the following steps using the Admin Interface:
1. Install MarkL ogic Server on the host if it isnot already installed.
2. Start MarkL ogic Server.

3. Access the Admin Interface on the host in which you want to add to the cluster and accept
the license agreement.
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4,

After the server restarts, you will be prompted to join acluster.

Join a Cluster

Mow that MarkLogic Server is installed on this host, you can join an existing
cluster. In order to do so, enter the host name of one of the cluster's hosts and
provide the port number of that host's administration interface.

Press skip if you do nat wish to join a cluster.

Host Name
Cne of the target cluster's hosts
Required.

Admin Port g0t
Fart for admin interface on server
Required.

ok skip

Enter the DNS name or the IP address of one of the machinesin the cluster. For example,
if thisisthe second host you are installing, you can enter the DNS name of the first host
you installed.

You will be prompted for an admin username and password. Enter the admin username
and password for the security database used by the cluster. Click OK.

Select a Group to assign this host. Click OK.
Click OK to confirm that you are joining the cluster.

Click OK for the confirmation message that indicates that you have joined the cluster.

22.2 Changing the Group of the Host
To change the group to which a host belongs, perform the following steps using the Admin

Interface:

1. Click the Hosts icon in the |eft tree menu.

2. Click the name of the host you want to change, either on the tree menu or the summary
page.

3. Select from the available groups in the Group drop-down menu.

4, Click OK to confirm the change.

Changing thegroup towhich ahost belongsisa* cold” task; the server restartstoreflect the
changes.
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22.3 Shutting Down or Restarting a Host

To shut down or to restart a host, perform the following steps:

1. Click the Hosts icon on the left tree menu.

2. Click the name of the host you want to shut down or restart, either on the tree menu or the
summary page.

3. Click the Status tab at the top right.

4, Click the Shutdown or the Restart button as appropriate.

5. Click OK to confirm to confirm the shutdown or restart operation.

6. If you have forest failover enabled for any of the host forests, you will see a* Immediately
fail over foreststo replica hosts’ option. Check the box to fail over the forests to replica
hosts.

Note: Therestart operation normally completes within afew seconds. It is possible,
however, for it to take longer under some conditions (for example, if the Security
database needs to run recovery or if the connectivity between hostsin acluster is
slow). If it takes longer than afew seconds for MarkL ogic Server to restart, than
the Admin Interface might return asos: service unavailable Message. If you
encounter this situation, wait several seconds and then reload the Admin Interface.

22.4 Clearing a Forest on a Host
Clearing aforest on a host permanently deletes the data in the forest. The configuration

information of the forest will be preserved. For example, you may want to clear the forest if you
want to load new data into the same configuration.
To clear the data from aforest, perform the following steps using the Admin Interface:

1. Click the Hosts icon on the left tree menu.

2. Click the name of the host which contains the forest you want to clear, either on the tree
menu or the summary page.

3. Click the Forestsicon under the selected host.
4, Click the Clear button corresponding to the forest you want to clear.

5. Click OK to confirm clearing the data from the forest.
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22.5 Deleting a Forest on a Host

Deleting aforest on a host permanently deletes the data in the forest as well as the configuration
information. A forest cannot be deleted if it is still attached to a database. You must first detach
the forest from the database before you can delete from a host.

Assuming that the forest is not attached to any database, perform the following steps to delete a
forest from a host.

1. Click the Hosts icon on the | eft tree menu.

2. Click the name of the host which contains the forest you want to delete, either on the tree
menu or the summary page.

3. Click the Forestsicon under the selected host.
4, Click on the Déelete button corresponding to the forest you want to delete.

5. Click OK to confirm deleting the forest from the host.

Host Forests Configuration
Configure Create Help

forests - Forest assighment specifications.

Documents | clear || delete |

6. Click the Delete button.
7. Click OK to confirm dropping the host.

Deleting ahost isa“hot” admin task for the other hosts in the group.

22.6 Leaving the Cluster

A host hasto leave a cluster first to be moved to another cluster. Leaving a cluster isalso away to
switch a host from a single host environment to a multi-host environment or vice versa. A host
cannot leave acluster if there are still forests assigned to it or if it has any foreign clusters
associated with it; you must delete all forests assigned to the host and de-couple any clusters
associated with a host before you can leave the cluster. In asingle-host environment, a host cannot
leave a cluster because it will always have forests assigned to it.

Perform the following steps to make a host |eave a cluster:

1 Access the Admin Interface from any host in the cluster.
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2. Click on the Hosts icon in the left tree menu.

3. Click on the name of the host you want to remove from the cluster. The host configuration
screen appears:

Host Configuration
Summary Configure Status Help

ok || cancel |

host - The host specification. [ leave |

host name* Ipubs.marklogic.com
The internet host name.
group* I Default vl

The group the host belongs to.

bind port* I?ggg
The distributed protocol server socket bind internet port number.

* - requireg restart of one or more hosts

ok . ,_ cancel ,
4, Click on the Leave button.
5. Click OK to confirm leaving the cluster.

6. The host restarts to load the new configuration.
7. Click OK to sdlf-install initial databases and application servers.
8. You will be prompted to join acluster.

0. To join another cluster, enter the name of one of the hostsin that cluster and click OK.
Otherwise, click Skip.

10.  Set up an admin user name and password if prompted.
11. Log in with the admin user name and password if prompted.

You should see the Admin Interface.
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22.7 Displaying License Options
In addition to the features that come standard in MarkL ogic, there are optionally licensed features
that you may want to take advantage of for more advanced projects.

To display the license options for a host, perform the following steps using the Admin Interface:

1.

2.

Click the Hosts icon on the |eft tree menu.

Click the name of the host in which contains you want to change the license key, either on
the tree menu or the summary page. The Host Configuration page appears.

Click the Status tab. The Host Status page appears.

The License Options are listed in the Options field.

Summary Configure Status Help

Host: rh7v-intel64-90-opsdir-1.marklogic.com | show more |

host status — A detailed view of this host's status.

Host

Group

Online

Version

Effective Version

License Key

Licensee
Edition
Environment
Cores

Options

Data Directory
Available

Log Space
Available

| licensekey | | restart | | shutdown |

rh7v-intel54-50-opedir-1.marklogic.com
Default

Host up since August 25 2017 4:16:10 PM
9.0-20170825

5000300

3981-CE27-75BB-803C-B81C-E067-1838-DDFE-0875-C3TE-D3F0-ATEC-34E5-2F86-76BB-ADDD-E6T7-CB3F-DSFE-4773-
C3CD-5EE8-8TBC-36ES-3FT1-0C15

MarkLogic - Version 8 QA Test License
Ezsential Enterprizse

production

64

conversion, failover, geospatial, alerting, compartment security, advanced security, redaction, external key management, flexible
replication, tiered storage, semantics, French, German, Ralian, Spanish, Russian, Dutch, Persian, Korean, Arabic, Japanese,
Traditional Chinese, Simplified Chineze, Portuguese, Bokmal, Nynorsk, Swedish, location services, English

3,085,509 MB

3,085,509 MB
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Option Description

Advanced Geospatial This License Option is required when using:

® geo:complex-polygon-contains O
geo:complex-polygon-intersects API’'S (polygon/polygon
intersection) -

* Double precision Coordinates including wgsd4/double,
etrs89/double or raw/double.

e Useof cts:reverse-query With Geospatl al Constraints (geo
alerting).

Other uses of Geospatial Search do not require Advanced Geospatial
License Option.

Advanced Security This License Option is required when using:

e Compartment Security
* Redaction
» Externa key management system (KMS) or Keystore

Semantics This License Option isrequired to use Sparql features.

Use of API’sleveraging Semantics without Spargl, such asthe SQL
AP, do not do not require a Semantics Option license.

Flexible Replication This License Option isrequired to use Flexible Replication.

XA This License Option isrequired to use XA.

Tiered Storage This License Option isrequired to use Tiered Storage.

22.8 Changing the License Key For a Host

At any time, you can change the license key for ahost from the Host Status page. You might need
to change the license key if your license key expires, if you need to use some features that are not
covered in your existing license key, if you upgrade your hardware with more CPUs and/or more
cores, if you need alicense that covers alarger database, if you require different languages, or for
various other reasons. Changing the license key sometimes results in an automatic restart of
MarkLogic (for example, if your new license enables a new language).

To change the license key for a host, perform the following steps using the Admin Interface:

1. Click the Hosts icon on the left tree menu.
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Click the name of the host in which contains you want to change the license key, either on
the tree menu or the summary page. The Host Configuration page appears.

Click the Status tab. The Host Status page appears.
Click the License Key button. The License Key Entry page appears.

Enter your new license key information. For information about licensing of MarkL ogic
Server, contact your MarkL ogic sales representative.

After entering valid information in the Licensee and License Key fields, click OK. If it
needsto, MarkLogic will automatically restart, and the new license key will take effect.

Note: Any optionally licensed features enabled by your license key appear in the License
Key Optionsfield.

22.9 Rolling Back a Transaction

Use Host Status page of the Admin Interface to rollback stalled or long-running transactions,
discarding any updates made by the transaction. The Host Status page includes alist of
transactions which have started but not yet completed.

Note: To rollback the MarkLogic Server portion of a prepared XA transaction, see
“Rolling Back a Prepared XA Transaction Branch” on page 336.

To rollback atransaction using the Admin Interface, complete the following steps:

1.

2.

Open the Admin Interface in your browser by navigating tO http: //yourhost : 8001.
Click Hosts in the left tree menu. The tree expands to show available hosts.

Click the name of the target host in the left tree menu. The configuration view for the host
appears.

Click the Status tab at the top of the page. The status view for the host appears.

L ocate the target transaction in transaction list. If you do not see atransaction list on the
status page, then there are no open transactions on this host.

Click [ro11back] next to atransaction to initiate a transaction rollback. For example:

Transaction 1D Decision State (Coordinator) Coordinator Other Forests

S5570604965531323769 prepare samples-1 rollback

A confirmation dialog appears.
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7. Click OK to confirm the rollback. The host status page appears.
There may be adlight delay between when arollback isinitiated and when the transaction

terminates. During this period, the transaction still appears on the host status page, with a
transaction status of “awaiting rollback”.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 319



MarkLogic Server Hosts

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 320



MarkLogic Server Forests

23.0 Forests

This section describes forests in the MarkL ogic Server, and includes the following sections:

e Understanding Forests

e Creating a Forest

e Making a Forest Delete-Only

* Making a Forest Read-Only

e Attaching and Detaching Forests Using the Forest Summary Page

* Making Backups of a Forest

* Restoring a Forest

* Rolling Back a Forest to a Point In Time

e Merging a Forest

e (Clearing a Forest

e Disabling a Forest

e Deleting a Forest from a Host

* Rolling Back a Prepared XA Transaction Branch

This chapter describes how to use the Admin Interface to manage forests. For details on how to
manage forests programmeatically, see Creating and Configuring Forests and Databases and Database
Maintenance Operations in the Scripting Administrative Tasks Guide.

23.1 Understanding Forests

A forest isacaollection of XML, JSON, text, or binary documents. Forests are created on hosts
and attached to databases to appear as a contiguous set of content for query purposes. A forest can
only be attached to one database at atime. You cannot |oad datainto aforest that is not attached to
adatabase.

A forest containsin-memory and on-disk structures called stands. Each stand is composed of
XML, JSON, binary, and/or text fragments, plus index information associated with the fragments.
When fragmentation rules are in place, XML documents may span multiple stands. MarkL ogic
Server periodically merges multiple stands into a single stand to optimize performance. See
“Understanding and Controlling Database Merges’ on page 181 for details on merges.
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A forest aso contains a separate on-disk Large Data Directory for storing large objects such as
large binary documents. MarkL ogic Server stores large objects separately to optimize memory
usage, disk usage, and mergetime. A small object is stored directly in a stand as a fragment. A
large object is stored in a stand as a small reference fragment, with the full content stored in the
Large Data Directory. The size threshold for storing objects in the Large Object Store and the
location of the Large Object Store are configurable through the Admin Interface and Admin API.
For details, see Working With Binary Documents in the Application Developer’s Guide.

By default, the operations allowed on aforest are: read, insert, update, and delete. You can control
which operations are allowed on aforest by setting the following update types:

Update Type Description
All Read, insert, update, and delete operations are allowed on the forest.
delete-only Read and del ete operations are allowed on the forest, but insert and update

operations are not allowed unless aforest ID is specified, in which case it
results in the document being moved to another forest. If you do not
specify aforest ID when updating a document in a delete-only forest, the
update throws an exception. This update type is useful when you want to
eliminate the overhead imposed by the merge operation, but still allow
transactions to delete data from the forest. See “Making a Forest
Delete-Only” on page 326 for details.

read-only Read operations are allowed on the forest, but insert, update, and delete
operations are not allowed. A transaction attempting to make changesto
(Canonly beset | fragmentsin the forest will throw an exception. This update type is useful
in Configure) when you want to put your forests on read-only media and allow them to
be queried. See “Making a Forest Read-Only” on page 327 for details.

flash-backup This type puts the forest in read-only mode without throwing exceptions
on insert, update, or delete transactions, allowing the transactions to retry.
(Canonly beset | Thisupdate typeis useful when you want to temporarily quiesce aforest or
in Configure) to disable changes to the forest data when doing a flash backup of the
forest. See “Making a Forest Read-Only” on page 327 for details.

Note: To make the entire database read-only, set all of the forests in the database to

read-only.

23.2 Creating a Forest
To create a new forest, complete the following procedure:

1. Click the Forestsicon in the left tree menu.
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2. Click the Create tab at the top right. The Create Forest page displays:

I somman T ceee 1w I

cancel

| ok | | |
Create New Forests
forest — The forest assignment specification.

forest name

The forest name.

Required. You must supply a value for forest-name.
host gordon-2. marklogic.com

The primary host to which the forest is assigned.
data directory

The optional public directory for forests.
large data directory

The optional directory for large objects in a forest.
fast data directory

The optional smaller but faster directory for forests.
updates allowed all |

The kinds of updates that should be allowed for this forest.
availability onling  w

Auvailability of the forest data.
rebalancer enable @ true lec

Enable automatic rebalancing after configuration changes.
failover enable @ true false

Enable assignment to a failover host if the primary host is down.

failover hosts — A list of failover hosts for shared-disk failover.
Failover Host Name
[add] =
forest replicas — A list of replica forests, used for local-disk failover.

datab replication — Database replication configuration.

unique.

4, Select the host on which you want the forest to be created.
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5. Enter the path to the Data Directory, which specifies where the forest datais stored. This
directory should specify alocation on the host’s file system with sufficient capacity to
store your data.

The name of the forest is used by the system as a directory name. Therefore, the forest
name must be alegal directory name and cannot contain any of the following 9 characters:
\ * 2 / : <> | .Additionaly, the name cannot begin or end with a space or adot (.).
MarkL ogic recommends that you use an absolute path if you specify a data directory. If
you do not specify an absolute path for the data directory, your forest will be created in the
default data directory.

The directory you specified can be an operating system mounted directory path, it can be
an HDFS path, or it can be an S3 path. For details on using HDFS and S3 storagein
MarkL ogic, see Disk Storage Considerations in the Query Performance and Tuning Guide.

The Forests directory is either afully-qualified pathname or is relative to the Forests
directory, set at installation time based on the directory in which MarkLogic Server is
installed. The following table shows the default location Forest directory for each
platform:

Patform Program Directory

Microsoft Windows C:\Program Files\MarkLogic\Data\Forests

Red Hat Linux /var/opt/MarkLogic/Forests

Mac OS X ~/Library/Application\ Support/MarkLogic/Data/Forests
or

~/Library/"Application Support"/MarkLogic/Data/Forests
or

"~/Library/Application Support/MarkLogic/Data/Forests"

6. If you want to specify a different directory to store large objects (such as large binary
documents), specify aLarge Data Directory. If you do not specify alarge data directory,
the Data Directory is used. For details on binary file support, see Working With Binary
Documents in the Application Developer’s Guide.

7. If you want to specify a high-performance directory to store the journals and as much of
the forest data that will fit in this high-performance directory, specify a Fast Data
Directory. For further details on disks and the Fast Data Directory, see Disk Storage
Considerations in the Query Performance and Tuning Guide.
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8. If you want to restrict the types of updates allowed on the field, select the types of updates
you want to alow for thisforest in the Updates Allowed field. See “Making a Forest
Delete-Only” on page 326 for details.

updates allowed all - |

tes that should be allowed for this forest.
delete-onhy

Note: The Read-Only update types described in “Making a Forest Read-Only” on
page 327 can be set in the Configure page of an existing forest.

0. In the Availability field, select online to make the forest data available to tiered-storage or
offline to make the data unavailable. For details on tiered storage, see “ Tiered Storage” on
page 217.

10. In the Rebalancer Enablefield, specify whether or not you want thisforest to participate in
the rebalancer process for the database to which thisforest isto be attached. For details on
the database rebalancer, see “ Database Rebalancing” on page 199.

11. If you have enabled the database rebalancer with a document assignment policy of Range,
specify the range for thisforest in the Range field. For details on the range policy, see
“Range Assignment Policy” on page 204.

12. In the Failover Enablefield, specify whether or not to failover thisforest to another host if
the primary host goes down. For details on configuring failover on aforest, see Configuring
Shared-Disk Failover for a Forest in the Scalability, Availability, and Failover Guide.

13.  Select the Failover Host from the Failover Host Name drop down menu:

failover enable @ true falze:

Enable as=ignment to a failover host if the primary host is down.
failover hosts — A list of failover hosts.

Failover Host Mame

[add] [=]
14. Click OK.

Creating aforest isa“hot” admin task; the changes take effect immediately. However, toggling
between update types restarts the forest.
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23.3 Making a Forest Delete-Only

You can configure aforest to only allow read and del ete operations, disallowing inserts and
updates to any documents stored in the forest. A delete-only forest is useful in cases where you
have multiple forests in a database and you want to manage which forests change. To set a forest
to only alow delete operations (and disallow inserts and updates), navigate to the configuration
page for the forest you want specify as delete-only and set the updates alilowed field to
delete-only.

When aforest is set to delete-only, updates to documentsin adelete-only forest that do not specify
aforest ID will throw an exception. Updates to documents in adelete-only forest that specify one
or more forest IDs of other forestsin the database will result in the documents moving to one of
those other forests. When a document moves forests, the old version of the document will be
marked as deleted, and will be removed from the forest during the next merge.

To specify an update that will move a document in a delete-only forest to an updateable forest,
you must specify the forest ID of at |east one forest in which updates are allowed. One technique
to accomplish thisisto aways specify all of the forest IDs, asin the following

xdmp : document -insert example which lists all of the forestsin the database for the sforest-ids
parameter:

xdmp : document -insert ($uri, $node, (), (), O,
xdmp:database-forests (xdmp:database()) )

Note: Y ou can only move adocument from a delete-only forest to aforest that allows
updates using an AP that takes forest I Ds, and then by explicitly setting the forest
IDsto include one or more forests that allow updates. The node-level update
built-in functions (xdmp :node-replace, xdmp:node-insert-child, and so on) do not
have aforest IDs parameter and therefore do not support moving documents.

Under normal operating circumstances, you likely will not need to set aforest to be delete-only.
Additionally, even if the reindexer is enabled at the database level, documentsin aforest that is
set to delete-only will not be reindexed.

There are cases where delete-only forests are useful, however. One of the use cases for
delete-only forestsisif you have multiple forests and you want to control when some forests are
merging. The best way to control mergesin aforest isto not insert any new content in the forest.
In this scenario, you can set some of the forests to be delete-only, and then those forests will not
merge during that time (unless you manually specify a merge, either with the xamp : merge API or
by clicking the Merge button in the Admin Interface). After awhile, you can rotate which forests
are delete-only. For example, if you have four forests, you can make two of them delete-only for
one day, and then make the other two delete-only the next day, switching the first two forest back
to allowing updates. This approach will only have two forests being updated (and periodically
merging) at atime, thus needing less disk space for merging. For more details about merges, see
“Understanding and Controlling Database Merges’ on page 181.
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23.4 Making a Forest Read-Only

You can configure an existing forest to only allow reads and to disallow inserts, updates and
deletes to any documents stored in the forest.

updates allowed*®
Bz that should be allowed for this forest.

failover enable

MarkLogic Server supports two read-only forest settings:

* read-only — When this update type is set, update transactions on the forest are
immediately aborted.

* flash-backup — When this update type is set, update transactions on the forest are retried
until either the update typeisreset or the Default Time Limit set for the App Server is
reached.

Note: Only existing forests can be set t0 read-only Or flash-backup. Y OU CaNNOt create a
new forest with these settings.

A read-only forest is useful if you want to put your forests on read-only media and allow them to
be queried. Another use of read-on1y isto control disk space. For example, in amulti-forest
database, it might be useful to be able to mark one or more forests as read-on1y asthey reach disk
space limits.

One usefor f1ash-backup iSt0 prevent updates to the forest during a flash backup operation,
which isavery fast backup that can be done on some file systems. You can set the f1ash-backup
update type to temporarily put the forest in read-only mode for the duration of aflash backup and
then reset the update type when the backup has completed. Transactions attempting to make
changesto the forest during the backup period are retried.

Note: Toggling between read-only Or £1ash-backup and other forest update types
triggers aforest restart. This activity isvisiblein the log file.

When the read-only OF f1ash-backup Update typeis set, the forest will have the following
characteristics:

» |f adatabase has at least one updateable forest, and an insert, update or delete without a
place key is requested, it will choose one of the updateabl e forests to perform the
operation.

* No merges are allowed on the forest. Attemptsto explicitly merge such forests do nothing.
* No re-indexing/re-fragmenting is allowed on the forest.

* You cannot upgrade from the forest. An attempt to upgrade will return an error.
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o If aforestisset toread-only or flash-backup, an insert, update, or delete transaction will
either generate an exception (in the case of read-on1y) or retried later (in the case of
flash—backup).

* You cannot clear, restore, or fully delete the forest. However, you can delete the forest
configuration, as described in “ Deleting a Forest from a Host” on page 335.

* Backups are permitted on the forests. However, they will not modify the last backup time
intheforest label. Consequently, the last backup timein the forest will denote thelast time
the forest was backed up when it wasn't read-only or flash-backup.

» |If the database index settings are changed and index detection is set to ‘automatic’, then
the forests will work, but the indexes won't be picked up. If index detection is set to
‘none’, you will get wrong results.

* You can enable failover on aread-only and flash-backup forest.
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23.5 Attaching and Detaching Forests Using the Forest Summary Page

The Forest Summary page lists all of the forests in the cluster, along with various information
about each forest such asits status, which host is the primary host, and amount of free space for
each forest. It aso lists which database each forest is attached to, and allows you to attach and/or
detach forests from databases. Alternately, you can use the Database Forest Configuration page to
attach and detach aforest, as described in “ Attaching and/or Detaching Forests to/from a
Database” on page 142.

Perform the following steps using the Admin Interface to attach or detach one or more forests to
or from a database:

1 Click the Forestsicon on the |eft tree menu. The Forest Summary page appears.

Summary Create Help
Forest Status Databasze Primary Host Free Space Data Dir
Documents open Documents El raymond.marklogic.com 13,703 MB
elaine open elaine El raymand.marklogic.com 13,702 MB
geo open geo El raymond.marklogic.com 13,702 MB
maha open El raymond.marklogic.com 13,702 MB
Modules open Modules El raymand.marklogic.com 13,703 MB
Schemas open Schemas El raymend.marklogic.com 13,702 MB
Security open Security El raymond.marklogic.com 13,703 MB
Triggers open Triggers El raymond.marklogic.com 13,702 MB
ok | | cancel |
2. For each forest whose database assignment you want to change, select the name of the

new database assignment.

Note: If you change a database assignment from one database to another, it will detach
the forest from the previous setting and attach it to the new setting. Be sure that is
what you intend to do. Also, if you detach from one database and attach to another
database with different index settings, the forest will begin reindexing if
reindexer enable IS SEt tO true.

3. After you have made your selections, click OK to save the forest assignment changes.
The forests you attached or detached are now reflected in the database configuration. Attaching
and detaching aforest to a database are “hot” admin tasks.
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23.6 Making Backups of a Forest

MarkLogic Server backs up forest data by transactionally creating an image copy of a specified
forest. You can back up data at the granularity of aforest or of a database. Use the Admin
Interface to back up aforest.

Forest-level backups only back up the datain aforest, and are not guaranteed to have a consi stent
database state to restore. The datain the forest is consistent, but other parts of the database (other
forests, the schema database, and so on) might be different when you restore the data. For a
guaranteed consistent backup, perform a compl ete database backup For information on backing
up adatabase, see “Backing Up and Restoring a Database” on page 253.

Note: Forest backups do not provide ajourna archive feature, as described for database
backupsin “Backing Up and Restoring a Database” on page 253. However, you
can manually invoke the xdmp: start-journal-archiving function during a forest
backup to make use of journal archiving with your forest backups.

This section describes the forest backup procedures, and includes the following parts:

e Backing Up a Forest

e Scheduling a Forest Backup

23.6.1 Backing Up a Forest
To initiate aforest backup using the Admin Interface, compl ete the following procedure:

1. Click the Forests icon on the | eft tree menu.
2. Decide which forest to back up.

3. Click theicon for this forest name.
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4, Click the Backup/Restore tab at the top right. The Forest Backup screen appears.

Forest Backup
Summary Configure Status Backup/Restore Create Help

Backup directory I

The backup directory pathname.
Required.

& Backup Documeris to the backup directory.

& Restore Docuamerts from the backup directory.

ok || cancel |

5. Enter the name of the directory in which you want the backup copy of the forest. You must
provide an absolute path. Each directory must be unique for each forest.

Warning The software deletes all the files in this directory before writing the new backup.
To retain multiple generations of backup, specify adifferent backup directory for
each backup.
6. Select Backup.
7. Click OK.
8. A confirmation message appears. Click OK again to confirm the backup.

Your datain the selected forest is now backed up to the specified directory. Backing up your data
isa“hot” admin task; the changes take effect immediately.

Warning When performing backups on the Windows platform, ensure that no users have the
Forests or Data directories (or any subdirectories within them) open while the
backup is being made.

23.6.2 Scheduling a Forest Backup

You can schedule forest backups to periodically back up aforest. You can schedule backups to
occur daily, weekly, monthly, or you can schedul e a one-time backup. You can create as many
scheduled backups as you want. To create a scheduled backup, perform the following steps using
the Admin Interface:

1. Click the Forestsicon on the left tree menu.
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2. Select the forest for which you want to schedule a backup, either from the tree menu or
from the Forest Summary page. The Forest Configuration page appears.

3. Click the Scheduled Backup link in the tree menu for the forest. The Scheduled Backup

Configuration page appears.

4, On the Scheduled Backup Configuration page, you can delete any existing scheduled
backups if you no longer need them.

5. Click the Create tab. The Create Scheduled Backups page appears

Schedule a Forest Backup

backup directory

backup type

backup period

days

backup start time

The backup directory pathname.
Required. You must supply a value for backup-directory.

minutehy hourhy daity '@ weekly monthhy once

How often this backup should run (every n months, weeks, days, hours or minutes).

Monday || Tuesday | | Wednesday || Thursday Friday Saturday Sunday
The days on which this backup occurs.

The starting time (in 24:00 notation).
Required. You must supply a value for backup-start-time.

6. Enter the absolute path to the backup directory. The backup directory must have
permissions such that the MarkLogic Server process can read and writeto it.

7. Choose a scheduled or one-time for the backup type:

* For minutely, enter how many minutes between each backup.

» For hourly, enter how many hours between each backup. The Backup Minute
setting specifies how many minutes after the hour the backup isto start. Note that
the Backup Minute setting does not add to the interval.

» For daily, enter how many days between each backup and the time of day.

» For weekly, enter how many weeks between each backup, check one or more days
of the week, and the time of day for the backup to start.

» For monthly, enter how many months between each backup, select one day of the
month (1-31), and the time of day for the backup to start.
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» For one-time, enter the backup start date in MM/DD/YY Y'Y notation (for
example, 07/29/2009 for July 29, 2009) and time in 24:00 notation.

8. Enter the time of day to start the backup.
0. Click OK to create the scheduled backup.

The backups will automatically start according to the specified schedule.

23.7 Restoring a Forest

You can restore a forest from a backup made earlier either using the Admin Interface. Backups
are restored at the forest granularity only.

To restore aforest from a backup made previously, complete the following procedure:
1. Click the Forestsicon on the left tree menu.
2. Decide which forest to restore.
3. Click theicon for this forest name.
4, Click the Backup/Restore tab on the top right.
5. Enter the name of the directory that contains the backup copy of the forest.
6. Select Restore.
7. Click OK.
A confirmation message displays.
8. Confirm that you want to restore data from this backup directory and click OK.
Restoring data from your backup is a“hot” admin task; the changes take effect immediately.
Warning When performing restores on the Windows platform, ensure that no users have the

Forests or Data directories (or any subdirectories within them) open while the
restore processis executing.
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23.8 Rolling Back a Forest to a Point In Time

You can use the xdmp : forest-roliback function to roll the state of one or more forests back to a
specified system timestamp. To roll forest(s) back to an earlier timestamp, you must first set the
merge timestamp to keep deleted fragments from that specified timestamp. For details on rolling
back aforest, including the procedure to perform arollback, see Rolling Back a Forest to a Particular
Timestamp in the Application Developer’s Guide and the xdmp : forest-rollback API
documentation in the MarkLogic XQuery and XSLT Function Reference.

23.9 Merging a Forest

You can merge the forest data using the Admin Interface. As described in * Understanding and
Controlling Database Merges’ on page 181, merging a forest improves performance and is
periodically done automatically in the background by MarkLogic Server. The Merge button
allows you to explicitly merge the datafor thisforest.

To explicitly merge the forest, compl ete the following procedure:

1. Click the Forestsicon on the left tree menu.
2. Decide which forest you want to merge.
3. Click the forest name, either on the tree menu or the summary page.

The Forest Configuration page displays.
4, Click the Merge button on the Forest Configuration page.
A confirmation message displays.
5. Confirm that you want to merge the forest data and click OK.

Merging datain aforest isa*“hot” admin task; the changes take effect immediately.

23.10 Clearing a Forest

You can clear the document data from aforest using the Admin Interface. Clearing a forest
removes all fragments from the forest, but does not remove its configuration information.

To clear al datafrom aforest, complete the following procedure:

1. Click the Forestsicon on the left tree menu.
2. Decide which forest you want to clear.
3. Click the forest name, either on the tree menu or the summary page.

The Forest Configuration page displays.
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4, Click the Clear button on the Forest Configuration page.
A confirmation message displays.
5. Confirm that you want to clear the document data from this forest and click OK.

Clearing datain aforest isa“hot” admin task; the changes take effect immediately.

23.11 Disabling a Forest

You can disable a forest using the Admin Interface. Disabling a forest unmounts the forest from
the database and clears all memory cachesfor all the forestsin the database. The database remains
unavailable for any query operations while any of its forests are disabled.

Disabling aforest does not delete the configuration or document data. The forest can later be
re-enabled by clicking Enable.

To disable aforest, complete the following procedure:

1. Click the Forestsicon on the left tree menu.

2. Decide which forest you want to disable.

3. Click the forest name, either on the tree menu or the summary page.
The Forest Configuration page displays.

4, Click the Disable button on the Forest Configuration page.
A confirmation message displays.

5. Confirm that you want to disable the forest by clicking Disable.

23.12 Deleting a Forest from a Host
You can use the Admin Interface to delete aforest. There are two levels of forest deletion:

» Delete configuration only, which removes the forest configuration information, but
preserves the document data.

* Full Delete, which completely removes the document data and the configuration
information for the forest.

Note: Theforest cannot be deleted if it isstill attached to a database. Also, you can delete
the configuration information on a Read-Only or Flash-Backup forest, but you
cannot do a Full Delete on such forests.
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To delete aforest, complete the following procedure:

1 Click the Forestsicon on the left tree menu.

2. Decide which forest to delete.

3. Click the forest name, either on the tree menu or the summary page.
The Forest Configuration page displays.

4, Click the Delete button on the Forest Configuration page.
A confirmation message displays.

5. Select either Configuration Only to delete only the configuration information, or Full
Delete to delete the configuration information and the document data.

6. Click OK.

Deleting aforest isa“hot” task; the changes take effect immediately.

23.13 Rolling Back a Prepared XA Transaction Branch

MarkL ogic Server transactions may participate in global, distributed XA transactions. The XA
Transaction Manager usually manages the life cycle of transactions participating in an XA
transaction, independent of MarkLogic Server. However, it may be necessary to manually
rollback the MarkL ogic Server portion of aglobal transaction (called abranch) if the Transaction
Manager is unreachable for along time. For details, see Heuristically Completing a Stalled
Transaction in the XCC Developer’s Guide.

Note: Heuristic completion bypasses the Transaction Manager and the Two Phase
Commit process, so it can lead to data integrity problems. Use heuristic
completion only as alast resort.

Before the MarkL ogic Server branch of an XA transaction is prepared, the transaction may be
rolled back from the host status page of the host evaluating the transaction. See “Rolling Back a
Transaction” on page 318.

Oncethe MarkL ogic Server branch of an XA transaction enters the prepared state, the transaction
appears only on the forest status page of the coordinating forest. To find the coordinating forest,
examine the Forest Status page for each forest belonging to the participating database. The
transaction will only appear on the status page for the coordinating forest.

To heuristically rollback the MarkLogic Server portion of an XA transaction using the Admin
Interface, follow these steps:
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1 Open the Admin Interface in your browser by navigating tO http: //yourhost : 8001.
2. Click Forests on the left tree menu. The forest summary page appears.
3. Click the name of the coordinating forest. The Forest Status page appears.

4. L ocate the target transaction in the transaction list. If you do not see a transaction list on
the status page, then thisforest is not the coordinating forest for any prepared transactions.

5. Click [ro11back] ontheright side of the target transaction status to initiate the rollback.
Therollback confirmation dialog appears. For example:

Transaction 1D Name State Mode Timestamp Run Time Limit Source User
218905383626T7504754 active query 13133478465171120 T40.82 ms 600 = Security admin [rellback]
1139839101125869537 idle update 0 27s 600 = zamples admin [rollback]

6. Click OK to confirm the rollback. The rollback completion page appears.
7. Click OK to return to the Forest Status page.

The rolled back transaction enters the “remember abort” state, indicating MarkLogic Server
should remember that the local transaction was aborted until the Transaction Manager
re-synchronizes the global transaction. Once re-synchronization occurs, the transaction no longer
appearsin theforest status. For details, see Heuristically Completing a MarkLogic Server Transaction in
the XCC Developer’s Guide.

You may use the Forest Status page to force MarkL ogic Server to forget the rollback without
waiting for the Transaction Manager. Thisis not recommended asiit leads to errors and,
potentially, aloss of dataintegrity when the Transaction Manager attempts to re-synchronize the
global transaction. If forgetting the rollback is necessary, use the (forget] link in the transaction
list on the Forest Status:

Transaction 1D Decision State (Coordinator) Coordinator Other Forests

S670604965531323769 samples-1
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24.0 Security Administration

MarkLogic Server uses arole-based security model. A user’s privileges and permissions are
based on the roles assigned to the user. For background information on understanding the security
model in MarkL ogic Server, see Security Guide. This section describes administration tasks
related to security, and includes the following sections:

e Security Entities

e Users

* Roles

e Execute Privileges

e URI Privileges
e  Amps

* Protected Collections

* Realm

This chapter describes how to use the Admin Interface to manage security objects. For details on
how to manage security objects programmatically, see Creating and Configuring Roles and Users and
User Maintenance Operations in the Scripting Administrative Tasks Guide.

24.1 Security Entities
The key entitiesin MarkLogic Server’s security model are:

o User
A user within the model has a set of roles. A user has privileges and permissions within
the system based on theroles heis given.

* Role
A role gives privileges and permissionsto auser. A role may inherit from multiple roles.
Roleinheritanceisan “is-a’ relationship. Hence, an inherited role aso has the privileges
and permissions of its parent(s).

* Execute Privilege
An execute privilege grants authorization to perform a protected action. Only roles (and
their inherited roles) specified in the execute privilege can perform the action.

e URI Privilege

A URI privilege grants authorization to create a document within a protected base URI.
Only roles (and their inherited roles) specified in the URI privilege can create the
document within the protected base URI.
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e  Permission

A permission protects a document or a collection. Each permission associates asingle
role with a capability (Read, Update, Insert). A protected document or collection has a set
of associated permissions.

e Collection

A collection groups a set of documents that are related. A document may belong to any
number of collections. A collection existsin the system when a document in the system
states that it is part of that collection. However, an associated collection object is not
created and stored in the Security database unlessiit is protected.

Permissions created at the collection level apply to the collection but not to documents
within the collection. A user needs to have permissions at the both the collection and
document level to be able to add documents to a protected collection.

 Amp

An amp gives the User additional roles temporarily while the user is performing a certain
task (executing afunction).

» Caertificate Authority

A certificate authority (CA) isatrusted third party that certifies the identity of entities,
such as users, databases, administrators, clients, and servers. A CA isused by the SSL
(Secure Sockets Layer) security standard to provide encrypted protection between
browsers and App Servers. When an entity requests certification, the CA verifiesits
identity and grants a certificate, which is signed with the CA's private key. If the CA is
trusted, then any certificate it issuesis trusted unless it has been revoked. For details on
SSL support in the MarkL ogic Server, see Configuring SSL on App Servers in the Security
Guide.

» Certificate Template

A certificate template isaMarkL ogic construct that is used to generate certificate requests
for thevarious hostsin acluster. A certificate templateis used by the SSL (Secure Sockets
Layer) security standard to provide encrypted protection between browsers and App
Servers. The template defines the name of the certificate, a description, and identity
information about the owner of the certificate. For details on SSL support in the

MarkL ogic Server, see Configuring SSL on App Servers in the Security Guide.

e Externa Authentication

An External Authentication Configuration Object is used to configure MarkLogic Server
for external authentication by LDAP or Kerberos. An external authentication
configuration object specifies which authentication protocol and authorization schemeto
use, along with any other parameters necessary for LDAP authentication. For detailson
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external authentication with MarkLogic Server, see the External Security chapter in the
Security Guide.

»  Security Entity Relationships
The following diagram illustrates the rel ationships between the different entitiesin the

MarkL ogic Server security model.
Amp
function name Execute Privilege
namespace name
document URI action User
roles L role name
password
8—7 roles
URI Privilege Role default permissions
name hame default collections
action action
roles ] roles —
default permissions
default collections
Document |—¢ Collection
URI URI
permission ——0  Permision g | | o permission
role
capability
L egend
———© One-to-many
one-to-one

The remaining sections of this chapter detail the procedures to administer MarkL ogic Server
security entities. All security administrative tasks are “ hot”— the changes take effect immediately
without a server restart.

Permissions are not administered through the administrative interface and are not described in

detail in this document. For more information on using permissions in MarkLogic Server, seethe
MarkLogic XQuery and XSLT Function Reference.
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24.2 Users

A User hasaset of roles. A user has privileges and permissions within the system based on the
rolesheisgiven. A user can perform tasks (execute functions) based on his privileges and access
data based on his permissions.

Each user has an associated user name and password. A user also has default collections. When
auser creates a document but does not explicitly associate the document with a set of collections,
the document is automatically added to the user’s default collections. Default permissions can be
created for a user. When a user creates a document but does not explicitly set the permissions for
the document, the document will be given the user’s default permissions.

If security isturned on for an HTTP, ODBC, or XDBC server, al usersin the security database
will have access to the server. Finer granularity security control to functionsin XQuery programs
running on the HTTPR, ODBC, or XDBC servers are accomplished through the use of

xdmp: security-assert () Within the code. Granular secured access to documents is achieved
through the use of permissions associated with each protected document.

Use the following procedures to create, manage and maintain users:

e Creating a User

* Viewing a User Configuration

¢  Modifying a User Configuration

¢ Deleting a User

24.2.1 Creating a User
Follow these stepsto create a user:

1 Click the Security icon in the left tree menu.

2. Click the Usersicon.
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3. Click the Create tab. The User Configuration page appears.

Suminary Create Help

New User | ok | | cancel |

user — A dafabase user

user name
Uszer/login name (unigue)
Required. You must supply a value for user-name.
description
An object's description.
password [,

Encrypted Password.
Required.

confirm password

Encrypted Password.
Required.

external names - The external names specifications.

external name

more external names

password extra — For storing extra information for password checking.

roles - The roles assigned.

Role Compartment
D admin

D admin-buitting

4. Enter aname for the user in the username field.
5. Enter the description for the user (optional).
6. Enter a password for the user.
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10.

11.

12.

Re-enter the password to confirm it.

If the user is to be authorized externally by LDAP or Kerberos, enter one or more
Distinguished Names (LDAP) or User Principals (Kerberos) in the External Names
section. For details on external authorization, see the External Security chapter in the
Security Guide.

Under the roles section, check the roles to assign the user.

Create default permissions for this user (optional). Select arole and pair the role with the
appropriate capability (read, insert, update). If there are more than 3 default permissions
you want to add for this user, you can do so on the next screen after you click OK.

Create default collections for this user (optional). Type in the collection URI for each
collection you want to add to the user’s default collection. If there are more than 3 default
collections you want to add for this user, you can do so on the next screen after you click
OK.

Click OK.

The user is now added to the system and the user configuration page appears. If you want to add
more default permissions or collections to the user, scroll down to the section for default
permissions or collections.

24.2.2

Viewing a User Configuration

Perform the following stepsto view a user’s configuration:

1.

2.

Click the Security icon in the left tree menu.
Click the Usersicon.

L ocate the name of the user whose settings you want to view, either on the tree menu or on
the summary page.
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4, Click the name. The user configuration page appears where you can view the user’s
configuration:

User: testuser ok ~ cancel

user — A database user. delete

user name testuger

User/login name (uniguej

description This is a test user

An object's description.

password  Lossenn

confirm password Lo

Encrypted Password.

24.2.3 Modifying a User Configuration
Perform the following steps to modify the configuration for a user:

1 For the user to which you want to modify, view that user’s configuration as described in
“Viewing a User Configuration” on page 344.

2. Perform any modifications needed to the user’s configuration. Modifications might
include changing any of the user credentias (including password), adding or removing
role assignments, adding or removing default permission settings, or adding or removing
default collection settings.

Warning Making changesto the to the user configuration affects the access control policy
for that user, which can either increase or decrease the activities authorized for the
user. For more details on how the security system works, see Security Guide.

3. Click OK to save the changes.

The new changes arein effect for all transactions beginning after the user changes are committed.

24.2.4 Deleting a User
Perform the following steps to delete a user from the security database:

1. Click the Security icon in the left tree menu.
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2. Click the Usersicon.
3. L ocate the user you want to delete, either on the tree menu or on the summary page.
4. Click the user name.

5. Click on the Delete button.
6. Click OK to confirm deleting the user.

The user is permanently deleted from the security database.

24.3 Roles

MarkLogic Server implements a role-base security model. Therefore, the Role is a central
security concept in MarkL ogic Server. A role gives a user privileges (both Execute and URI) to
perform certain actionsin a system. An Execute Privilege allows a user to perform a protected
action. A URI Privilege allows a user to create a document under a protected URI. A role also
gives a user the permissions to access protected documents.

A role may inherit from multiple roles. The inheritance relationship for rolesisan “is-a”’
relationship. Therefore, arole gets the privileges and permissions of the roles from which they
inherit.

MarkLogic Server isinstalled with the following pre-defined roles:

Role Description

admin Thisrole has the privileges and permissions needed to
perform administrative tasks. This role has the highest
level of accessin the system.

admin-builtins Thisrole has the privileges needed to call the admin-
builtins functions.

filesystem-access Thisrole has the privileges to access the filesystem.

merge Thisrole has the privileges needed to force amerge in
the system.

security Thisrole has the privileges to perform all the security-

related administrative functions.

While you are able to change the configuration settings of these pre-defined roles (except for the
admin role) or delete any of them, we strongly recommend that you proceed with caution.
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A role has default collections. When a user of arole creates a document but does not explicitly
associate the document with a set of collections, the document is automatically added to a set of
default collections. This set of default collectionsis the union of the default collections defined
for the user, the roles the user has, and the roles from which the user’s directly assigned roles
inherit.

A role has default permissions. When a user of arole creates a document but does not explicitly
set the permissions for the document, the document will be given a set of default permissions.
This set of default permissions is the union of the default permissions defined for the user, the
roles the user has, and the roles from which the user’s directly assigned roles inherit.

For more details about the role-based security model in MarkLogic Server, see Security Guide.

Use the following procedures to create, manage and maintain roles.

e Creating a Role
* Viewing a Role

¢ Modifying a Role Configuration

¢ Deleting a Role

24.3.1 Creating a Role
Perform the following stepsto create arole.

1 Click the Security icon in the left tree menu.

2. Click the Roles icon.
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3. Click the Create tab. The Role Configuration page appears.

Momman T e T v

New Role [ ok | [ cancal |

role — A security role.

role name

The Role name (unigue)
Required. You must supply a value for role-name.

description

An object's description.

compartment

The compartment that this role is part of.

external names — The extemnal names specifications.

external name

more external names

roles — The roles assigned.

Role Compartment
admin

admin-builtins

4, Typein aname for rolein the role name field.
5. Typein adescription for the role (optional).

6. If you want to place the role into the named compartment, enter name of the compartment
in the Compartment field. If adocument has any permissions (role/capability pairs) with
roles that have a compartment, then the user must have those roles with each of the
compartments (regardless of which permission they are in) to perform any of the
capabilities.

7. If the role is to be mapped to an LDAP group, enter one or more group namesin the
External Names section. For details on external authorization, see the External Security
chapter in the Security Guide.
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10.

11.

12.

13.

Under the roles section, select the roles from which thisrole will inherit.

Under the execute privileges section, select from the available execute privileges to be
associated with therole.

Under the URI privileges section, select from the available URI privilegesto be associated
with therole.

Create default permissions for thisrole (optional). Select arole and pair the role with the
appropriate capability (read, insert, update). If there are more than 3 default permissions
you want to add for thisrole, you can do so on the next screen after you click OK.

Create default collections for thisrole (optional). Type in the collection URI for each
collection you want to add to the role's default collections. If there are more than 3 default
permissions you want to add for this user, you can do so on the next screen after you click
OK.

Click OK.

Theroleis now added to the system and the Role Configuration page appears. If you want to add
more default permissions or collections to the role, scroll down to the section for default
permissions or collections.

24.3.2

Viewing a Role

Perform the following stepsto create arole.

1.

2.

Click the Security icon in the left tree menu.

Click the Rolesicon.
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3. Click the name of the role you want to view, either on the tree menu or on the summary

page. The Role Configuration page appears.

r Summary ' Configure ' Describe ' Create '

Help _

Error:
Role: security ok | [ concel
role — A security role. :_ delete _:
role name security
The Rele name (unigue)
description security role
An object's description.
compartment
The compartment that this role is part of.
external names — The external names specifications.
external name
Mo Current External Hame
[add]
more external names
roles — The roles assigned.
(inherited roles in Bold)
Role Compartment
admin
admin-buitting
View the configuration for the role.
24.3.3 Modifying a Role Configuration
Perform the following steps to modify arole configuration:
1 For the role to which you want to modify, view the role configuration as described in

“Viewing a Role” on page 349.
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2. Perform any modifications needed to the role configuration. Modifications might include
adding or removing role assignments, adding or removing default permission settings, or
adding or removing default collection settings.

Warning Making changesto the to the role configuration affects the access control policy
for that role, which can either increase or decrease the activities authorized for any
userswho havethat role (either directly or indirectly). For more details on how the
security system works, see Security Guide.

3. Click OK to save the changes.

The new changes arein effect for all transactions beginning after the user changes are committed.

24.3.4 Deleting a Role

You can delete arole from the security database. The system does not check to seeif there are any
users with that role before deleting it. A deleted role is automatically removed from all users still
assigned to that role. Users who were assigned to the deleted role lose the permissions and
privileges given by that role.

Perform the following stepsto delete arole.

1 Click the Security icon in the left tree menu.

2. Click the Rolesicon.
3. Click the name of the role you want to delete, either on the tree menu or on the summary
page.

4, Click the Delete button.
5. Click OK to confirm deleting the role.

Theroleis now deleted from the security database.

24.4 Execute Privileges

The actions that a user can perform in the server are determined by the set of privileges that they
possess. Privileges are connected to users with roles. An Execute Privilege grants authorization to
perform a protected action. An execute privilege specifies a protected action, and the roles that
can perform the action. Roles that inherit from the specified roles can aso perform the protected
action. The protected action is represented asa URI.
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Once an execute privilege is created, it isenforced in XQuery programs through the use of
xdmp:security-assert (<protected-action-uri>, "execute") inthecode. Thatis,

xdmp: security-assert (<protected-action-uri>, "execute") Can be added at the entrance to
function or a section of code that has been protected. If the system is executing as a user without
the appropriate roles as specified by the execute privilege, an exception is thrown. Otherwise,
system satisfies the security-assert condition and proceeds to execute the protected code.

Use the following procedures to create, manage and maintain execute privileges.

e Creating an Execute Privilege

e Execute Privilege: grant-my-privilege

* Viewing an Execute Privilege

e Modifying an Execute Privilege

e Deleting an Execute Privilege

24.4.1 Creating an Execute Privilege
Perform the following stepsto create an execute privilege:

1. Click the Security icon in the left tree menu.
2. Click on the Execute Privilegesicon.

3. Click the Create tab. The Execute Privilege Configuration page appears:

Execute Privilege Configuration
Summary Create Help

New Execute Privilege | ok | | cancel |

execute privilege -- Frivilege representation.

privilege name

Privilege name

g
Required. ?D[&mmpualue for privilege-name.

action

A protected "action! for ohject).
Required. You must supply a value for action.

roles -- The roles assighed.

r admin

r admin-huittins
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4, Enter the name of the execute privilege. Use a name that is descriptive of the action this
execute privilege will protect. For example, create-user iSthe name of an execute
privilege that gives arole the authorization to create a user.

5. Enter a protected action, represented asa URI. You can use any URI but we recommend
you follow the conventions for your company. For example, the URI for the create-user
execute privi Iege is http://marklogic.com/xdmp/privileges/create-user.

6. Under the roles section, select the roles that are allowed to perform the protected action.
7. Click OK.

The execute privilege is now added to the security database. You can now use the xdmp : security-
assert () function in your code to associate this privilege with a protected operation.

24.4.2 Execute Privilege: grant-my-privilege

In MarkLogic 10.0-3 and later, the “grant my privilege” feature be used as part of Executive
Privilegesto assign some privilegesto roles. In the context of Data Hub Service, non-admin users
(users with the “manage” role but not “admin”, “ Security”, or “manage-admin” roles) need to be
able to assign some privilegesto roles so that they become available to the users in possession of
thoseroles.

A user with the grant-my-privileges privilege can assign privileges that they already possess to
roles that they are allowed to modify. This feature works in conjunction with the “data roles”
feature. The grant-my-privileges privilegeis uselessin isolation, asits only purposeisto assign
privilegesto roles,

To access the grant-my-privilege feature in the Admin Ul:

1. Click the Security icon in the left tree menu.

2. Click on the Execute Privilegesicon.

3. Scroll down on this page to find grant-my-privileges and click on the link.

grant-all-roles http:/fmarklogic.com/xdmp/privileges/grant-all-roles
grant-my-privileges http://marklogic.com/xdmp/privileges/grant-my-privileges
grant-my-roles http://marklogic.com/xdmp/privileges/grant-my-roles

The Execute Privilege: grant-my-privileges screen opens, where you can select the roles assigned
this privilege.
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Telemetry is not enabled Execute Privilege Configuration (Security)

Configure

Execute Privilege: grant-my-privileges [ ok | cancel
execute privilege — Pn'w}fege%representaﬁon. ;- delete -
privilege name grant-my-privileges

Privilege name (unique)

action http:/fmarklogic.com/xdmp/privileges/grant-my|
A URI to protect.

roles - The roles assigned.
Role Compartment
U admin
[ admin-buittins
Dadmin-conﬁguration-delete
Dadmin-conﬁguration-read

Dadmin-conﬁguration-write

1 Select the roles to assign to the privilege.
2. Click ok when you are done to save the changes.

The precise set of privilegesthat a user can assign is determined by the privileges that they
already possess. It is not possible for a user to assign a privilege that they do not possess (admin,
for example). If auser attempts to change the privileges associated with arole, the request will
succeed if (and only if) the following conditions apply:

* Theuser hasthe “grant-my-privileges’ privilege. A user without this privilege cannot
make any changes to the privileges associated with arole.

* Theuser hasthe“ create-data-roles’ privilege and the necessary granular edit privilege for
the role that they are modifying. Without these privileges, they cannot modify the role.

* Theuser possesses all of the privilegesthat they are attempting to add or remove from the
role.
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24.4.3 Viewing an Execute Privilege
Perform the following steps to view an execute privilege:

1 Click the Security icon in the left tree menu.

2. Click the Execute Privilegesicon. The Execute Privileges Summary page appears.

Execute Privilege Summary

Summary Create Help
Privilege Action Roles
amp-add-roles http: #fmarklogic comfxdmpiprivilegesfamp-add-roles security
amp-get-rales http: fmarklogic comfdmpiprivileges famp-get-roles security
SMP-Femoyve-roles hitp: fmarklogic comiampirivilegesamp-remove-rales security
amp-zet-roles http: fmarklogic comfdmpiprivileges/amp-set-roles security
any-collection http: fmarklogic comfdmpiarivilegesfany-collection security
any-uri hitp: #fmarklogic comfxdmpiprivileges any-uri security
colection-add-permizzions http: fmarklogic comfdmpiprivileges/collection-add-permizsions security
3. Click on the name of the execute privilege that you want to view.
4, View the configuration for the execute privilege.

24.4.4 Modifying an Execute Privilege
Perform the following steps to modify an execute privilege:

1 For the privilege to which you want to modify, view the configuration as described in
“Viewing an Execute Privilege” on page 355.

2. Perform any modifications needed to the privilege (for example, add or remove role
assignments).

Warning Making changes to the to the execute privilege configuration affects the access
control policy for that privilege, which can either increase or decrease the activities
authorized for any users who have any of assigned roles (either directly or
indirectly). For more details on how the security system works, see Security Guide.

3. Click OK to save the changes.

The new changes arein effect for all transactions beginning after the user changes are committed.
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24.4.5 Deleting an Execute Privilege

You can delete an execute privilege from the security database. However, an exception will be
thrown when asecurity-assert () On the protected action specified in the deleted execute
privilegeis encountered. That is, a deleted execute privilege behaves like an execute privilege for
which no role has been given access to the protected action. Follow these steps to delete an
execute privilege:

1. Click the Security icon in the left tree menu.

2. Click the Execute Privileges icon. The Execute Privileges Summary page appears.

Execute Privilege Summary

Summary Create Help

Privilege Action Roles

amp-add-roles http: Mmarklogic comldmpiprivilegesfamp-add-roles security
amp-get-rales hitp: fmarklogic comfxdmpiarivilegesamp-get-roles security
SMmp-remove-roles http: fmarklogic comfdmpdprivileges/amp-remove-roles security
amp-zet-roles http: fmarklogic comfdmpiarivileges famp-set-roles security
any-collection http: #fmarklogic comfxdmpiprivileges//any-collection security
any-uri hitp: fmarklogic comfdmpiprivileges fany-uri security
colection-sdd-permizsions http: fnarklogic comiampiprivilegesicollection-addd-permizsions security

3. Click the name of the execute privilege that you want to delete.
4. On the Execute Privileges page for the given privilege, click the Delete button.
5. Click OK to confirm deleting the execute privilege.

The execute privilege is now deleted from the security database.

24.5 URI Privileges

A URI Privilege grants authorization to create documents under a protected URI. That is, aURI
privilege specifies the roles that are allowed to create documents with the protected URI as the
base URI (prefix) in the document URI. Roles that inherit from the specified roles can also create
the documents under the protected URI.

Unlike an execute privilege, where xdmp: security-assert () Needsto be called explicitly to
protect afunction, aURI privilegeis automatically enforced. When xdmp : document -insert () IS
called, the system checks the base URIs (prefix) of the document URI specified to seeif they
might be protected by a URI privilege. If the base URI has an associated URI privilege, it checks
the roles of the user to seeif any of the user’sroles gives the user authorization to create the
document within the protected base URI. If the user has the requisite authorization, the
document isinserted into the database. Otherwise, an exception is thrown.
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Use the following procedures to create, manage and maintain URI privileges:

24.5.1

Creating a URI Privilege

Viewing a URI Privilege

Modifying a URI Privilege

Deleting a URI Privilege

Creating a URI Privilege

Perform the following stepsto create a URI privilege:

1.

2.

7.

Click the Security icon in the left tree menu.

Click the URI Privilegesicon.

Click on the Create tab. The URI Privilege Configuration page appears.

Enter the name of the URI privilege. Use aname that is descriptive of the base URI to be
protected. For example, to restrict the creation of documents under a base URI reserved
for the accounting group, you might use the name “accounting_files’.

In the action field, enter the base URI to be protected. While the base URI does not haveto
map to an actual directory, it should follow the directory structure convention (for
example, /myfiles/accounting files). INthisexample, only the user with this URI

privilege can create afile with the URI /myfiles/accounting files/accountl.xml.

Under the roles section, select the roles that are allowed to create documents under the
base URI.

Click OK.

The URI privilegeis created and added to the security database.

24.5.2

Viewing a URI Privilege

Perform the following stepsto view a URI privilege:

1.

Click the Security icon in the left tree menu.
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2. Click the URI Privilegesicon. The URI Privileges Summary Page appears:

URI Privilege Summary

Summary Help

Privilege Action Roles

myPriv ImyFiless read

3. Click the name of the URI privilege you want to view.

4, View the URI privilege.

24.5.3 Modifying a URI Privilege
Perform the following steps to modify an execute privilege:

1. For the privilege to which you want to modify, view the configuration as described in
“Viewing a URI Privilege” on page 357.

2. Perform any modifications needed to the privilege (for example, add or remove role
assignments).

Warning Making changesto theto the URI privilege configuration affects the access control
policy for that privilege, which can either increase or decrease the activities
authorized for any users who have any of assigned roles (either directly or
indirectly). For more details on how the security system works, see Security Guide.

3. Click OK to save the changes.

The new changes arein effect for all transactions beginning after the user changes are committed.

24.5.4 Deleting a URI Privilege

You can delete a URI privilege from the security database. Perform the following stepsto delete a
URI privilege:

1 Click the Security icon in the left tree menu.
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2. Click the URI Privilegesicon. The URI Privileges Summary Page appears.

URI Privilege Summary

Summary Help

Privilege Action Roles

myPriv ImyFiless read

3. On the URI Privileges page for the given privilege, click the Delete button.
4, Click OK to confirm deleting the URI privilege.

The URI privilege is now deleted from the security database.

24.6 Amps

An Amp givesthe user additional roles temporarily while the user is performing a certain task
(executing afunction). While the user is executing the “amp-ed” function, the user receives
additional privileges and permissions given by the additional roles. An amp is useful when a user
needs additional privileges and permissions only while the user is executing a certain function.

Giving the user additional roles permanently could compromise the security of the system. On the
other hand, an amp enables granular security control by limiting the effect of the additional roles
(privileges and permissions) to a specific function. For example, a user may need a count of all
the documents in the database when the user is creating areport. However, the user does not have
read permissions on all the documents in the database, and hence does not know the existence of
all the documents in the database. An amp can be created for the document-count () function to
elevate the user to an aamin role temporarily while the user is executing the function to count the
documentsin the system.

Anamp is defined by the local name of the function, the namespace and the document URI. The
document URI must begin with aforward slash “/” and is treated as being rooted relative to the
Modules directory in the installation path. When resolving an amp, MarkLogic Server looks for
the file using a path rooted relative to the Modules directory in the installation path. If it finds a
function that matches the local name and namespace using the specified path, it appliestheamp to
the function.

Note: Startingin 9.0-7 for triggers and 10.0-2 for amps, Database names can be used in
the trigger and amp creation apis, thus making it easy to support the same
functionality on replica clusters for databases with the same names.

For more details about amps, see Security Guide. For examples of amps, look at one of the amps

created during installation. To view an amp, follow the instructions in the section “Viewing an
Amp” on page 361.
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Use the following procedures to create, manage and maintain amps:

e Creating an Amp

* Viewing an Amp

e  Modifying an Amp

e Deleting an Amp

24.6.1 Creating an Amp
To create an amp, Perform the following steps:

1. Click the Security icon in the left tree menu.
2. Click the Ampsicon.

3. Click on the Create tab. The Amp Configuration page appears.

Amp Configuration

Summary Create Help

MNew Amp | ok | | cancel |

amp - A role ampiification.

local name

A function local-name.
Required. You must supply a value for local-name.

namespace

A namespace.
Required. You must supply a value for namespace.

document uri

A document's LRL
Required. You must supply a value for document-uri.

database | (filesystem) v[

A database the module is found in.

roles -- The roles assighed.

Il admin

Il admin-buiting

4. Enter the database in which the function is stored. If the function is stored in the Modules
directory on the filesystem, set the database to filesystem (Which isthe default value).
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5. Enter the local name of the function (without parentheses) in which the amp takes effect.
For exampl€: my- function.

6. Enter the namespace in which the function is defined.

7. Enter the document URI for the document in which the function is defined. This document
URI must begin with aforward slash (for example, /amped- functions.xqy). The
specified document must be placed in the Modules directory within the installation path.
For example, if /mydir/my-amps.xqy IS Specified in the document uri, my-amps . xqy Mmust be

pI aced in installation-directory/Modules/mydir.

8. Under the roles section, select the additional roles that will be given to the user while the
user is executing the function.

9. Click OK.

The amp is now added to the security database.

24.6.2 Viewing an Amp
Perform the following stepsto view an amp:

1 Click the Security icon in the left tree menu.

2. Click the Ampsicon. The Amps Summary page appears:

Summary Create Help

Local Hame Hamespace Database  Document URI
amp-add-roles hitp: Smarklogic.comtzdmplsecurity MlarkLogicizecurity oy
amp-get-roles hittp: Simarklogic . comtzdmplsecurity MlarkLogicizecurity oy
amp-remaove-roles hitp: Smarklogic.comtzdmplsecurity MlarkLogicizecurity oy
amp-zet-roles hittp: Simarklogic . comtzdmplsecurity MlarkLogicizecurity oy
check-admin hitp: Smarklogic.comtzdmplsecurity MlarkLogicizecurity oy

3. Click on the name of the amp you want to view.

4, View the amp.

24.6.3 Modifying an Amp
Perform the following steps to modify an amp:

1. For the amp to which you want to modify, view the configuration as described in
“Viewing an Amp” on page 361.
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2. Perform any modifications needed to the amp (for example, add or removerole
assignments).

Warning Making changes to the to the amp configuration affects the access control policy
for that amp, which can either increase or decrease the activities authorized for any
users who have any of assigned roles (either directly or indirectly). For more
details on how the security system works, see Security Guide.

3. Click OK to save the changes.

The new changes arein effect for all transactions beginning after the user changes are committed.

24.6.4 Deleting an Amp
You can delete an amp from the security database. Perform the following stepsto delete an amp:

1 Click the Security icon in the left tree menu.

2. Click the Ampsicon. The Amps Summary page appears:

Summary Create Help

Local Hame Hamespace Database  Document URI
amp-add-roles hitp: Smarklogic.comtzdmplsecurity MlarkLogicizecurity oy
amp-get-roles hittp: Simarklogic . comtzdmplsecurity MlarkLogicizecurity oy
amp-remaove-roles hitp: Smarklogic.comtzdmplsecurity MlarkLogicizecurity oy
amp-zet-roles hittp: Simarklogic . comtzdmplsecurity MlarkLogicizecurity oy
check-admin hitp: Smarklogic.comtzdmplsecurity MlarkLogicizecurity oy

3. Click on the name of the amp you want to delete.

4, On the Amp page for the given amp, click the Delete button.
5. Click OK to confirm deleting the amp.

The amp is now deleted from the security database.

24.7 Protected Collections

A collection groups a set of documents that are related and enables queries to target subsets of
documents within a database efficiently. A document may belong to any number of collections
simultaneously. A collection existsin the system when a document in the system statesthat it is
part of that collection.
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A protected collection is one for which only authorized users can associate documents with the
collection. When you create a protected collection, an associated protection collection object is
created and stored in the security database.

You must understand the following key concepts and limitations of protected collections:
» A protected collection dictates who can add documents to the collection. It provides no

other access control.

» A protected collection does not control access to the documentsin the collection. Use
document permissions for this purpose.

* Only userswith arole that has update permissions for the collection can add documents to
the collection or use explicit collection operations such as
xdmp . documentRemoveCollections tO remove a document from a protected collection.

* A user with update permissions on adocument can remove the document from a protected
collection by reinserting the document with a different set of collections.

Use the following procedures to create, manage, and maintain collections:

* Creating a Protected Collection

* Viewing a Protected Collection

* Removing a Permission from a Protected Collection

e Deleting a Protected Collection

24.7.1 Creating a Protected Collection
Perform the following steps to create a protected collection:

1. Click the Security icon in the left tree menu.

2. Click the Collectionsicon.
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3. Click the Create tab, The Collection Configuration page appears.

Collection Configuration
Summary Configure Create Help

New Collection | ok | | cancel |

collection - A caffection object.

uri

The collection uri.
Required. ¥You must supply a value for uri.

pErmissions -- Permissions to the collection

Role Mame + Capability

| Slees =

I ;” read LI

| jl read j
ok | cancel |

4. Enter the URI for the collection.

5. In the permissions section, add permissions (role-capability pair) to the collection. Select
from the available roles and pick a capability for the role. You should usually select the
update capability asthisisthe only one that affects how usersinteract with the collection.
Only users with arole with the update capability can add documents to the collection; for
details, see “Protected Collections’ on page 362.

6. Click OK.

The protected collection is added to the database.

24.7.2 Viewing a Protected Collection
Perform the following steps to view a protected collection:

1. Click the Security icon in the left tree menu.

2. Click the Collectionsicon. The Collection Summary page appears.
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3. Click the name of the collection you want to view, either on the tree menu or on the
summary page. The Collection Configuration page appears.

4, View the collection.

24.7.3 Removing a Permission from a Protected Collection

Perform the following steps to remove a permission from a protected collection:

1. Click the Security icon in the left tree menu.
2. Click the Collectionsicon. The Collection Summary page appears.
3. Click the name of the collection from which you want to remove a permission, either on
the tree menu or on the summary page. The Collection Configuration page appears.
Collection Configuration
Summary Configure Describe Create Help
Collection: test ok | cancel |
collection -- A calfection abject. [ delete _:
uri test
The collection uri.
permissions -- Permizsions to the collection
[Keep] Role Mame (capakility)
Ird read (read)

[add] | Tllread =]
4, In the permissions section, uncheck the box next to the permission you want to remove.
5. Click OK.

The permission is removed from the collection.

24.7.4 Deleting a Protected Collection
Perform the following steps to remove del ete a protected collection:

1 Click the Security icon in the left tree menu.
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2. Click the Collectionsicon.

3. Click the name of the collection you want to delete, either on the tree menu or on the
summary page. The Collection Configuration page appears.

Collection Configuratioh

Summary Configure Describe Create Help
Collection: test | ok | | cancel |
collection -- A cofiection object. :- delete -:
uri test

The collection uri.

permissions -- Permizsions to the collection

[Keep] Role Mame (capakility)
v read (read)
[adid] I L" read ;I

4, Click on the Delete button near the top right.
5. Click OK to confirm deleting the collection.

The protected collection is deleted from the security database.

24.8 Certificate Templates

A Certificate Template contains the identification information associated with an SSL certificate.
See Configuring SSL on App Servers in the Security Guide for details.

24.9 Realm

MarkLogic Server stores the realms for application serversin the security database. Each
application server takes its realm from the security database to which it is connected. Realms are
used in computing digest passwords.
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24.9.1 Setting the Realm

Therealm is stored in the security database to which the Admin Interface is connected, and is set
at installation time:

Security Setup

MarkLogic Server has detected that Administration has not been secured. Please supply a
user name and password for the Administrative user to set up security.

You also need to specify a realm for this security database. This is the realm that will be
displayed to clients authenticating against this database. Since this walue is used in
password hashes it is recommended that you not change this value once it is set. Please
read the further documentation about realms.

Admin admin

Userfogin name (unicue)
Required. You must supply a value for user-name.

Password I ********
Encrypted Password.
Required.

Confirm Password I gggggggg
Encrypted Password.
Required.

Realm |public

The authentication realm.

ok

24.9.2 Changing the Realm

Changing the realm in the security database invalidates all user digest passwords. This only
affects application servers whose authentication Setting is digest or digestbasic mode.

In digest mode, you need to re-enter all user passwords in the security database. Changing the
passwords in the security database will cause the server to recalculate the digest passwords. In
digestbasic mode, thefirst time auser logsinto the server after the realm is changed, the user will
be prompted to enter their passwords multiple times before they are logged into the system.
However, the server will automatically recalculate their digest password with the new realm at
that time, and they will have a normal login process for future access.

Warning If you change the realm, any App Servers that uses digest authentication will no
longer accept the existing passwords. Thisincludes the Admin Interface, and
includes passwords for users with the aamin role. Therefore, changing the realm
will make it so you can no longer log into the Admin Interface.
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If you are sure you want to change the realm after installation despite the warning, perform the
following steps:

1. Click Security in the left tree menu.

2. Click the Configure tab. The Security Configuration page appears.

—  gee-mearras |
Configure
t:_J Groups

| ok | | cancel |

] Databases

g SeCUrity - set securily parameters
¥ Hosts

] Forests

t:_J Mimetypes - =
public

.d! Security
' R% Users
' R% Roles
' R% Execute Privieges
' & URI Privileges | ok | | cancel |
' R% Amps ) ; ) ;

i
£ collections

3. Change the realm to the desired value.
4. Click OK.
5. Click OK again on the confirmation page. Note that thiswill invalidate all digest

passwords, including the password for the current user running the Admin Interface if the
Admin Interface App Server is set to digest authentication (which is the default setting).
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25.0 Text Indexing

Before loading documents into a database, you have the option of specifying a number of
parameters that will impact how the text components of those documents will be treated. This
chapter describes those parameters and includes the following sections:

e Text Indexes

¢ Phrasing and Element-Word-Query Boundary Control

* Query Behavior with Reindex Settings Enabled and Disabled

Text indexes and phrasing parameters are set on a per-database basis.

25.1 Text Indexes

MarkLogic Server alows you to configure, at the database level, which types of text indexes are
constructed and maintained during document loading and updating. Each type of index

accel erates the performance of a certain type of query. You can specify whether or not each
different type of index is maintained for a given database.

Note: Theindex settings are designed to apply to an entire database. If you change any
index settings on a database in which documents are already |oaded, you must
reindex your existing data, either by setting the reindexer enable Setting to true
for that database or by reloading the data.

Understanding your likely query set will help you determine which of these index types to
maintain. The cost of supporting additional indexesisincreased disk space and document load
times. As more and more indexes are maintained, document load speed decreases. By defaullt,
MarkLogic Server builds a set of indexes that is designed to yield the fast query performancein
general usage scenarios.

Text index types are configured on a per-database basis. This configuration should be completed
before any documents are loaded into the specified database, although it can be changed later. If
you change any index settings on a database in which documents are aready |oaded, you must
reindex your existing data, either by setting the reindexer enable Setting to true for that database
or by reloading the data.

In addition to the standard indexes, you can configure indexes on individual €lements and
attributes in a database. You can create range indexes and/or lexicons on individual elements or
attributes in a database. For information on these indexes, see “ Range Indexes and Lexicons’ on
page 389. You can also create named fields which can explicitly include or exclude specified
elements. For details on fields, see “Fields Database Settings’ on page 159.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 369



MarkLogic Server

Text Indexing

This section describes the text indexes in MarkLogic Server and includes the following

subsections:

e Understanding the Text Index Settings

* Viewing Text Index Configuration

* Configuring Text Indexes

25.1.1 Understanding the Text Index Settings

The following table describes the different types of indexes available. The indexes are not
mutually independent. If both the word search and stemmed search indexes are disabled, the
configuration of the remaining indexesisirrelevant, as they all depend on the existence of the
word and/or stemmed-search index.

Default o
Index Satting Description
language en Specifies the default language for content in this database. Any

content without an xm1 : 1ang attribute will be indexed in the lan-
guage specified here. You should have alicense key if you specify
anon-English language; if you specify anon-english language and
do not have alicense for that language, the stemming and tokeniza-
tion will be generic.

MarkLogic 10—May, 2019
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Index

Default
Setting

Description

stemmed
searches

Off
(index is
not built)

Controls whether searches return relevance ranked results by
matching word stems. A word stem isthe part of aword that is
common to all of itsinflected variants. For example, in English,
"run” isthe stem of "run”, "runs’, "ran", and "running".

A stemmed search returns more matching results than the exact
words specified in the query. A stemmed search for aword finds
the same terms as an unstemmed search, plus terms that derive
from the same meaning and part of speech as the search term. For
example, a stemmed search for run returns results containing run,
running, runs, anNd ran. FOr details on stemming, see the chapter
Understanding and Using Stemmed Searches in the Search Devel-
oper’s Guide.

There are three types of stemming: basic (one stem per word),
advanced (one or more stems per word), and decompounding
(advanced plus smaller component words of large compound
words).

Without either thisindex or the word searches index, MarkLogic
Server is unable to perform relevance ranking and will refuse to
execute any cts:word-query () -related built-in function.

If both the stemmed search and word search indexes are enabled,
MarkLogic Server defaults to performing stemmed searches
(unless an unstemmed search is explicitly specified).

Turn thisindex off if you want to disable stemmed searches. If
word and stemmed search indexes are both off, then full-text
searches are effectively disabled.

word
searches

(unstemmed)

On
(index is
built)

Enables MarkLogic Server to return relevance ranked results
which match exact words in text elements. Either thisindex or the
stemmed search index is needed for MarkL ogic Server to execute
any cts:word-query () -related function.

For many applications, keeping this word search index off and the
stemmed search index on is sufficient to return the desired results
for queries.

Turn thisindex on if you want to do exact word-only matches. If
word and stemmed search indexes are both off, then full-text
searches are effectively disabled.
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Index g;ft?ﬁg Description
word Off Speeds up the performance of proximity queries that use the
positions (index is | cts:near-query function and of multi-word phrase searches.
not built) | Turn thisindex off if you are not interested in proximity queries or
phrase searches and if you want to conserve disk space and
decrease loading time. If you turn this option on, you might find
that you no longer need fast phrase searches, asthey have some
overlapping functionality.
fast phrase | On Accelerates phrase searches by building additional indexes that
searches (index is | describe sequences of words at load (or reindex) time. Without this
built) index, MarkLogic Server will still perform phrase searches, just
more slowly.
Turn thisindex off if only asmall percentage of your queries will
contain phrase searches, and if conserving disk space and enhanc-
ing load speed is more important than the performance of those
queries.
fast case On Accelerates case sensitive searches by building both case sensitive
zZZiz;ge (index is | and case insensitive indexes at load time. Without this index,
built) MarkLogic Server will still perform case sensitive searches, just
more slowly.
Turn thisindex off if only asmall percentage of your text searches
will be case sensitive, and if conserving disk space and enhancing
load speed is more important than the performance of those que-
ries.
fast reverse | Off Speeds up reverse query searches by indexing stored queries. Turn
searches (index is | this option on to speed up searches that Use cts: reverse-query.
not built)
fast On Speeds up diacritic-sensitive searches by eliminating some false
::zzfii: (index is | positive results. Turn this option off if you do not want to do dia-
searches built) critic-sensitive searches.
fast element | ON Accelerates searches that ook for words in specific elements by
:Z:iches (index is | building additional indexes at load time. Without this index, Mark-
built) Logic Server will still perform these searches, just more slowly.

Turn thisindex off if only asmall percentage of your queriesrely
on finding words within specific document elements, and if con-
serving disk space and enhancing load speed is more important
than the performance of those queries.
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Index g;ft?ﬁg Description
element word | Off Speeds up the performance of proximity queries that use the
positions (index is | cts:near-query function in an element and of multi-word element
not built) | phrase searches.
Turn thisindex off if you are not interested in proximity queries
and if you want to conserve disk space and decrease loading time.
fast element | ON Accelerates phrase searches on elements by building additional
EZZEEQS (index is | indexes that describe sequences of words in elements at load (or
built) reindex) time. Without thisindex, MarkLogic Server will still per-
form phrase searches, just more slowly.
Turn thisindex off if only asmall percentage of your queries will
contain phrase searches at the element level, and if conserving disk
space and enhancing load speed is more important than the perfor-
mance of those queries.
element Off Speeds up the performance of proximity queries that use the
valxlle , (I ndex is | cts: element-value-query function.
positions not built) | Turn thisindex off if you are not interested in proximity queries
and if you want to conserve disk space and decrease |oading time.
attribute Off Speeds up the performance of proximity queries that use the
Vah,le, (index is | cts:element-attribute-value-query fUNction and speeds up
positions not built) | cts:element-query Searchesthat us attribute query constructors.
Turn thisindex off if you are not interested in proximity queries
and if you want to conserve disk space and decrease loading time.
field value | Off Speeds up the performance of field value searches that use the
searches (index is | cts:field-value-query function. Without thisindex or the
not built) | corresponding index on the field definition, queries that use
cts:field-value-query Will throw an exception.
Turn thisindex off if you are not interested in field value queries
and if you want to conserve disk space and decrease |oading time.
field value | Off Speeds up the performance of proximity queries that use the
positions (index is | cts:field-value-query function.
not built) | Turn thisindex off if you are not interested in proximity queries
and if you want to conserve disk space and decrease |oading time.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 373



MarkLogic Server Text Indexing
Index g;ft?ﬁg Description
trailing Off Speeds up wildcard searches where the search pattern contains the
Z;ﬁzizz (index is | wildcard character at the end (for example, abc+). Turn thisindex
not built) | on to speed up wildcard searches that match atrailing wildcard.

Thetrailing wildecard search index usesroughly the same space
asthe three character searches index, but is more efficient for
trailing wildcard queries. It does not speed up queries where the
wildcard character is at the beginning of the term.

trailing Off Speeds up the performance proximity queries that use trail-

xiigcard (index is | ing-wildcard word searches, such as wildcard queries that use the

positions not built) | cts:near-query function and multi-word phrase searches that con-
tain one or more wildcard terms.
Turn thisindex on if you are using trailing wildcard searches and
proximity queries together in the same search.

fast element | Off Faster wildcard searches with the wildcard at the end of the search

ii;;ig (index is | pattern within a specific element, but slower document loads and

searches not built) | larger database files.

three Off Speeds up wildcard searches where the search pattern contains

z:ziiﬁzzr (index is | three or more consecutive non-wildcard characters (for example,

not built) | abc*x, *abe, a?bed). When combined with a codepoint word lexi-

con, speeds the performance of any wildcard search (including
searches with fewer than three consecutive non-wildcard charac-
ters). MarkL ogic recommends combining the three character
search index with a codepoint collation word lexicon. For details
on wildcard characters, see Understanding and Using Wildcard
Searches in the Application Developer’s Guide.
When character indexing is turned on, performanceis aso
improved for fn:contains () , fn:matches (), fn:starts-with() and
fn:ends-with () fOr most query expressions.
Turn thisindex on if you want to enable wildcard searches that
match three or more characters. If you need wildcard searches to
match only two or one characters, then you should enable two char-
acter searches and/or one character searches.

three Off Speeds up the performance of proximity queries that use

fvilig“ter (index is | three-character word searches, such as queries that use the

positions not built) | cts:near-query function and multi-word phrase searches that con-

tain one or more wildcard terms.
Turn thisindex on if you are using wildcard searches and proxim-
ity queries together in the same search.

MarkLogic 10—May, 2019

Administrator’ s Guide—Page 374




MarkLogic Server

Text Indexing

Index ggﬁg Description
£wo Off Enableswildcard searches where the search pattern contains two or
:22?3;2? (index is | more consecutive non-wildcard characters. For details on wildcard
not built) | characters, see Understanding and Using Wildcard Searches in the
Application Developer’s Guide.
When character indexing is turned on in the database, the system
asoddivers hlghef performancefor fn:contains (), fn:matches (),
fn:starts-with() @nd fn:ends-with() fOr most query expressions.
Turn thisindex on to speed up wildcard searches that match two or
more characters (for example, ab*). Thisindex is not needed if you
have three character searches and aword lexicon.
one Off Speeds up wildcard searches where the search pattern contains
zzziizr (index is | only asingle non-wildcard character. For details on wildcard char-
not built) | acters, see Understanding and Using Wildcard Searches in the Appli-
cation Developer’s Guide.
When character indexing is turned on in the database, the system
asoddivers hlghef performancefor fn:contains (), fn:matches (),
fn:starts-with() @nd fn:ends-with() fOr most query expressions.
Turn thisindex on if you want to enable wildcard searches that
match one or more characters (for example, a*). Thisindex is not
needed if you have three character searches and aword lexicon.
fast element | Off Turn thisindex on to improve performance of wildcard searches
zzziizr (index is | that query specific XML elements or JSON properties. Also,
not built) | speeds up element-based wildcard searches. Turn thisindex on to

improve performance of wildcard searches that query specific ele-
ments. For details on wildcard characters, see Understanding and
Using Wildcard Searches in the Application Developer’s Guide.
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Default o
Index Satting Description
word Off Maintains alexicon of all of the words in a database, with unique-
lexicons (index is | ness determined by a specified collation. For details on lexicons,
not built) | see “Range Indexes and Lexicons’ on page 389 and the chapter on
lexicons in the Application Developer’s Guide. For details on colla-
tions, see the Language Support in MarkLogic Server chapter in the
Search Developer’s Guide.
Speeds up wildcard searches. Works in combination with any other
available wildcard indexes to improve search index resolution and
performance. When used in conjunction with the three character
search index, improves wildcard index resolution and speeds up
wildcard searches. If you have three character search and aword
lexicon enabled for a database, then there is no need for either the
one character Of two character search indexes. For best perfor-
mance, the word lexicon should be in the codepoint collation
(http ://marklogic. com/collation/codepoint). For details on
wildcard searches, see the chapter on wildcard searchesin the
Application Developer’s Guide.
uri lexicon | On Maintains alexicon of all of the URIsused in adatabase. The URI
(index is | lexicon speeds up queriesthat constrain on URIS. Itislike arange
built) index of al of the URIsin the database. To access values from the
URI Iexicon, usethe cts:uris OF cts:uri-match APIS.
collection On Maintainsalexicon of al of the collection URIs used in adatabase.
lexicon (index is | The collection lexicon speeds up queries that constrain on collec-
built) tions. It islike arange index of all of the collection URIsin the
database. To access values from the collection lexicon, use the
cts:collections OF cts:collection-match APIS.
25.1.2 Viewing Text Index Configuration
To view text index configuration for a particular database, complete the following procedure:
1 Click on the Databases icon on the | eft tree menu.
2. L ocate the database for which you want to view text index configuration settings, either in

the tree menu or in the Database Summary table.

3. Click the name of the database for which you want to view the settings.
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language

stemmed searches

word searches

word positions

fast phrase searches

fast case sensitive
searches

fast reverse searches

fast diacritic sensitive
searches

fast element word
searches

element word
positions

fast element phrase
searches

element value
positions

attribute value
positions
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en El

The default language assumed for content (if xmllang encoding iz absent)

basic El

Enable stemmed word searches (slower document loads and larger
databaze files).

_true @ false
Enable unstemmed word searches (slower document loads and larger
databaze files).

_true @ false
Index word positions for faster phrase and near searches (slower
document loads and larger database files).

@ true ) false
Enable faster phraze searches (slower document loads and larger
databaze files).

@ true ) false
Enable faster case sensitive searches (slower document loads and larger
databaze files).

_true @ false
Enable faster reverse searches (slower document loads and larger
databaze files).

@ true ) false
Enable faster diacritic sensitive searches (slower document loads and
larger database files).

@ true ) false
Enable faster element-word searches (slower document loads and larger
databaze files).

_true @ false
Index element word positions for faster element-based phrase and near
searches (slower document loads and larger database files).

@ true ) false
Enable faster element phrase searches (slower document loads and larger
databaze files).

_true @ false
Index element value positions for faster near searches involving
element-value-guery (slower document loads and larger databaze files).

_true @ false
Index attribute value positions for faster near searches invelving
element-attribute-value-guery (slower document loads and larger database
files).

Text Indexing

Scroll down until the text index settings are visible. The following screen shots show the
default configuration of text indexing for a database:
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25.1.3

field value searches

field value positions

three character searches

three character word positions

fast element character
searches

trailing wildcard searches

trailing wildcard word
positions

fast element trailing wildcard
searches

word lexicons

two character searches

true @ false
Index field values for faster searches invelving field-value-guery (slower document loads and larger
database files).

true @ false
Index field value positions for faster near searches involving field-value-query (slower document loads
and larger database files)

true @ false
Enable wildcard searches and faster character-based XQuery predicates using three or more
characters (slower document loads and larger database files).

true @ false
Index word positions for three-character searches only when three-character-searches are enabled
(slower document loads and larger database files).

true @ false
Enable element wildcard searches and element-character-based XQuery predicates (slower document
lpads and larger database files).

true @ false
Enable traiing wildcard searches (slower document loads and larger database files).

true @ false
Index word positions for traiing-widcard searches only when traiing-wildcard-searches are enabled
(slower document loads and larger database files).

true @ false
Enable element trailing wildcard searches (slower document loads and larger database files).

[add] - <
| collation builder |

| more word lexicons |

true @ false
Enable wildcard searches and faster character-based XQuery predicates using two character
(slower document loads and larger database files).

Configuring Text Indexes

Text Indexing

To configure text indexes for a particular database, complete the following procedure:

1.

MarkLogic 10—May, 2019

Click on the Databases icon on the left tree menu.

Click the name of the database for which you want to view the settings.

Scroll down until the text indexing controls are visible.

L ocate the database for which you want to view text index configuration settings, either in
the tree menu or in the Database Summary table.
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5. Configure the text indexes for this database by selecting the appropriate radio buttons for
each index type.

Click on the true radio button for a particular text index type if you want that index to be
maintained. Click on the fa1se radio button for a particular text index type if you do not
want that index to be maintained.

Note: If word searches and stemmed searches are disabled (that is, the £a1se radio button
isselected for word searches and off is selected for stemmeda searches), the setti ngs
for the other text indexes are ignored, as explained above.

6. L eave therest of the parameters unchanged.

7. Scroll to the top or bottom of the right frame and click OK.

The database now has the new text indexing configurations.

25.2 Phrasing and Element-Word-Query Boundary Control

MarkLogic Server allows you to specify how XML element constructorsimpact text phrasing and
element-word-query boundaries for searches. This section has the following parts:

¢ Phrasing Control

e Element Word Query Throughs

* Procedures

25.2.1 Phrasing Control

By default, MarkLogic Server assumes that any XML element constructor acts as a phrase
boundary. This meansthat phrase searches (for example, searchesfor sequences of terms) will not
match a sequence of terms that contains one or more XML element constructors. Phrasing control
lets you specify which XML elements should be transparent to phrase boundaries (for example, a
bold or italic element), and which XML elements should be ignored for phrase purposes (for
example, footnotes or graphic captions).

For example, consider the following sample XML fragment:

<paragraph>
These two words <italicsare italicized</italic>. The italic element
<footnote>Elements are defined in the W3C XML standard.</footnote>
is a standard part of this document's schema.

</paragraph>
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By default, MarkLogic Server would extract the following five sequences of text for phrase
matching purposes (ignoring punctuation and case for smplicity):

* “thesetwo words’

o ‘“areitalicized”

* “theitalic element”

» “elements are defined in the w3c xml standard”

* “isastandard part of this document's schema”

If you then attempted to match the phrases “words are italicized” or “element is a standard part”
against this XML fragment, no matches would be found, because of the embedded XML element
constructors.

In fact, a human looking at this XML fragment would realize that the ita1ic element should be
transparent for phrasing purposes, and that the rootnote €lement isacompletely independent text
container. Seen from this viewpoint, the XML fragment shown above contains only two text
sequences (again, ignoring punctuation and case for simplicity):

» “thesetwo words areitalicized theitalic element is a standard part of this document's
schema’
» “elements are defined in the w3c xml standard”
In this case, “words areitalicized” and “element is a standard part” would each properly generate
amatch. But asearch for “the w3c xml standard is a standard” would not result in a match.

MarkLogic Server lets you achieve thistype of phrasing control by specifying particular XML
element names as phrase-through, phrase-around, and el ement-word-query-through elements:

Type Definition

Phrase-through | Elements that should not create phrase boundaries (asin the example
above, italic should be specified as a phrase-through element).

Phrase-around Elements whose content should be compl etely ignored in the context of
the current phrase (asin the example above, footnote should be specified
as a phrase-around element).

Phrase controls are configured on a per-database basis. You should complete this configuration
before loading any documents into the specified database; otherwise, in order for the changes to
take effect with your existing content, you must either reload the content or reindex the database
after changing the configuration.
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25.2.2 Element Word Query Throughs

Element-word-query-throughs allow you to specify elements that should be included in text
searches that use cts:element -word-query ON a parent element. For example, consider the
following XML fragment:

<a>
<b>hello</b>
<c>goodbye</c>
</a>

If you perform acts:element-word-query ON <a> Searching for the word nhe11o, the search does
not find any matchesin this fragment. The following query shows this pattern:

cts:search(fn:doc (), cts:element-word-query (xs:QName ("a"), "hello"))

This query does not find any matches because cts: element-word-query ONly searches for text
nodes that are immediate children of the element <a>, not text nodes that are children of any child
nodes of <a-. Becausene11o isin atext node that isachild of <bs, it does not satisfy the

cts:element-word-query

If you add an element-word-query-through for the element <v-, however, then the
cts:element-word-query ON <a> Searching for the word he11o returns a match. The
element-word-query-through on <x> causes the text node children of <»> behave like the text node
children of its parent (in this case, <a>).

Note: If an element is specified as a phrase-through, then it a'so behaves as an

element-word-query-through, and therefore you do not need to specify it asan
element-word-query-through.

25.2.3 Procedures
Use the following procedures to configure phrase controls for a particular database:

* Viewing Phrasing and Element-Word-Query Settings

e Configuring Phrasing and Element-Word-Query Settings

* Deleting a Phrasing or Element-Word-Query Setting

25.2.3.1 Viewing Phrasing and Element-Word-Query Settings

To view element-word-query-through, phrase-through, and phrase-around settings for a particular
database, complete the following procedure in the Admin Interface:

1 Click on the Databases icon on the | eft tree menu.

2. L ocate the database for which you want to view element-word-query-through,
phrase-through, or phrase-around settings, either in the tree menu or in the Database
Summary table.
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3. Click the name of the database for which you want to view the settings.

4, Click the Element-Word-Query-Throughs, Phrase-Throughs, or Phrase-Aroundsicon,
depending on which one you want to view.

5. The configuration page displays.
The following exampl e shows that the Documents database has been configured with a number of

phrase-through elements, including the <abbrs, <acronyms, <bs, <bigs, <br> and <centers
elements of the XHTML namespace:

Phrase-Throughs Configuration

Configure Create Help

Database: Documents | ok | | cancel |

phrase throughs — The phrase-through specifications.

phrase through — Phrases may cross these markup boundaries. [ " delete |
namespace uri hittpaifeew e w3 orgH 1 599xhtml
A namespace URL
localname a,abbr,acronym, b, big, br,center, cite, code,

One or more localnames.

25.2.3.2 Configuring Phrasing and Element-Word-Query Settings

To configure element-word-query-through, phrase-through, and phrase-around settings for a
particular database, perform the following procedure in the Admin Interface:

1. Click the Databasesicon in the |eft tree menu.

2. L ocate the database for which you want to configure element-word-query-through,
phrase-through, or phrase-around settings, either in the tree menu or in the Database
Summary table.

3. Click the name of the database for which you want to configure the settings.

4, Click the Element-Word-Query-Throughs, Phrase-Throughs, or Phrase-Arounds icon,
depending on which one you want to configure.

Note: Theremainder of this procedure will assume that you have chosen to configure
phrase-through settings. If you wish to configure phrase-around or
element-word-query-through settings, the steps are completely anal ogous, once
you have clicked on the corresponding icon.
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5. Click the Create tab at the top right. The Phrase-Throughs Configuration page displays:
Phrase-Throughs Configuration
Configure Create Help
ok . ,_ cancel ,
Create Phrase Throughs in Database

namespace uri
A namespace URL

localname

Cne or moere localnames.
Required. You must supply a value for localname.

,_ more iterns |
ok cancel |
6. Enter the namespace URI of the XML element that you are specifying as a phrase-through
element.
Every XML element is associated with a namespace. For the phrase-through setting to be
precise, you must specify the namespace of the XML element. L eaving the namespace

URI field blank specifies the universal unnamed namespace.

Alternatively, you can specify that the element is namespace independent by putting an
asterisk (*) in the namespace URI field.

7. Enter the element name in the local name field.
Thelocal name is the name of the XML element that you are specifying asa
phrase-through element. If you want to specify more than one element that is associated

with the specified namespace, you can provide a comma-separated list of element names.

8. To add more phrase-throughs, click the More Items button and repeat steps 6 and 7 for
each phrase-through element as needed.

0. Scroll to the top or bottom and click OK.
The new phrase-through is added.
Note: If you change the element-word-query-through, phrase-through, or phrase-around
settings for a particular database after documents have already been loaded, you

should reindex your existing data, either by setting the reindexer enable Settingto
true for that database or by reloading the data.
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25.2.3.3 Deleting a Phrasing or Element-Word-Query Setting

To delete an element-word-query-through, phrase-through, or phrase-around setting for a
particular database, perform the following procedure in the Admin Interface:

1.

2.

Click the Databasesicon in the |eft tree menu.

L ocate the database for which you want to del ete element-word-query-through,
phrase-through, or phrase-around settings, either in the tree menu or in the Database
Summary table.

Click the name of the database for which you want to delete the settings.

Click the Element-Word-Query-Throughs, Phrase-Throughs, or Phrase-Aroundsicon,
depending on which one you want to delete.

The appropriate configuration page displays.

Scroll down to the element that you want to delete.

Click the Drop button next to the element that you want to delete.

A confirmation message displays.

Confirm the delete operation and click OK.

The Phrase-Through or Phrase-Around element is deleted from the database.

Note: If you change the element-word-query-through, phrase-through, or phrase-around
settings for a particular database after documents have already been loaded, you

should reindex your existing data, either by setting the reindexer enable Settingto
true for that database or by reloading the data.
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25.3 Query Behavior with Reindex Settings Enabled and Disabled

When you load a document into a database, it isindexed based on the index settings at the time of
the load. When you issue a query to adatabase, it is evaluated based on a consistent view of the
index settings. This consistent view might not include al of the index features that are enabled in
the database. This section describes the behavior of queries at various index-setting states of the
database, and includes the following parts:

e Understanding the Reindexer Enable Settings

* Query Evaluation According to the Lowest Common Denominator

¢ Reindexing Does Not Apply to Point-In-Time Versions of Fragments

e Example Scenario

25.3.1 Understanding the Reindexer Enable Settings

At the database level, you can enable or disable automatic reindexing by setting the reindexer
enable Setting to true OF false for that database. When the reindexer is enabled, any index or
fragment changes to the database settings will cause all documents in the database that are not
indexed/fragmented according to the settingsto initiate a reindex operation. Note the following
about the database settings and the reindex operation:

* When reindexing is enabled, the reindex operation runs as a background task. Y ou can set
ahigher or lower priority on the reindexing task by increasing or decreasing the setting of
the reindexer throttle.

* Any new documents added to or updated in the database will get the new database
settings. Thisistrue both with reindexing enabled and with reindexing disabled.

» After changing index or fragmentation settings in a database, because new or modified
documents get the new settings, the database can get into a state where some documents
are indexed/fragmented differently from other documents in the database.

» After changing index or fragmentation settings in a database in which reindexing is
enabled, the old documents are reindexed according to the new settings, but the new
settings do not take effect for queries until the reindex operation has completed and all
documents are indexed to the state matching the database settings.

» After changing index or fragmentation settings in a database in which reindexing is
disabled, new and changed documents get the current settings, but queries will not take
advantage of the new settings until all documents in the database match the database
settings.

» Evenif reindexing is disabled, when you add tokenizer overridesto afield, those
tokenization changes take effect immediately, so all new queries against the field will use
the new tokenization (even if it isindexed with the previous tokenization).
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25.3.2 Query Evaluation According to the Lowest Common Denominator

When queries are evaluated, they use the index settings that are calculated for the database at a
given time. The current index settings for a query are determined at the time of query evaluation,
and are based on the lowest common denominator of (that is, the index/fragmentation settings that
are the least of) the following:

* Theindex/fragmentation settings defined in the database configuration.
* Theactual index/fragmentation of documents/fragmentsin the database.

At any given time, the current lowest common denominator is invalidated upon the following
events:

* gystem startup
» achange to the database configuration settings
» when areindexing operation completes

If the lowest common denominator isinvalidated, it is recalculated the next time aquery isissued
against the database.

The net impact is that, when index/fragmentation settings have changed on a database after any
dataisloaded, queries cannot take advantage of the new settings until the new settings meet the
lowest common denominator criteria. Depending on the types of index setting changes you make,
this can cause queries that behaved one way before index settings were changed to behave
differently after the changes. The next section provides a sample scenario to help illustrate this
behavior.

25.3.3 Reindexing Does Not Apply to Point-In-Time Versions of
Fragments

If you have set amerge timestamp ON the database to retain older versions of fragments for
point-in-time queries, the older versions of the fragments will retain the indexing properties of the
database at the time when they were updated. Because of this, reindexing a database that uses
point-in-time queries can cause unpredictable query results. MarkL ogic recommends that you do
not reindex a database that hasthe merge timestamp parameter set to anything but 0. For detailson
point-in-time queries, see the “ Point-In-Time Queries’ chapter in the Application Developer’s
Guide. For details on setting the merge timestamp parameter, see “Merges and Point-In-Time
Queries’ on page 189.
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25.3.4 Example Scenario

This section describes a ssmple scenario showing the effect of changing index settings on query
behavior over time.

The following figure shows how changing the index settings can effect queries that initiate after
index setting changes occur.

Time

I j ] I I j I >

T1 T2 T3 T4 T5 T6 T7

- stemming load query - reindex false query load query

- 3-character docl docl - disable docl doc2  docl, doc2

l 3-character i i
query settings: query settings: guery settings:

- stemming - stemming - stemming

- 3-character

In this scenario, the query issued at time T3 sees the doc1 document with stemming and

3-character wildcard indexes enabled. Wildcard queries such as abc* Will be successful. The same
wildcard query at time T5, however, will not be successful, because the 3-character index (which
isrequired for the abc* query) was disabled at time T4. Note that the document aoc1 is actually
indexed with 3-character and stemming, but the query at time T5 only is able to use the stemming
index. At time T7, the database has aoc1 indexed with both stemming and 3-character indexes, but
docz2 ONly has the stemming index. With reindexing disabled, the query at T7 will use the lowest

common denominator, which isin this case stemming.
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26.0 Range Indexes and Lexicons

MarkLogic Server alows you to create, at the database level, indexes and lexicons on elements
and attributes according to their QNames. This chapter describes these range indexes and
lexicons. The following sections are included:

Understanding Range Indexes

Using Range Indexes for Value Lexicons

Understanding Word Lexicons

Understanding Path Range Indexes

Viewing Element Range Index Settings

Defining Element Range Indexes

Viewing Attribute Range Index Settings

Defining Attribute Range Indexes

Viewing Path Range Index Settings

Defining Namespace Prefixes Used in Path Range Indexes and Fields

Defining Path Range Indexes

Viewing Element Word Lexicon Settings

Defining Element Word Lexicons

Viewing Attribute Word Lexicon Settings

Defining Attribute Word Lexicons

Defining Value Lexicons

Deleting Range Indexes or Lexicons

Defining Field Range Indexes

Additionally, you can create range indexes on fields, as described in “ Creating a Range Index on a
Field” on page 178.

This chapter describes how to use the Admin Interface to create range indexes and lexicons. For
details on how to create range indexes programmeatically, see Adding Indexes to a Database in the
Scripting Administrative Tasks Guide.
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26.1 Understanding Range Indexes

This chapter describes the types of range indexes shown in the table below. There are also field
range indexes, as described in “Creating a Range Index on aField” on page 178.

Type Description

Element range index A range index on an XML element or JSON property.

Attributerangeindex | A rangeindex on an attribute in an XML element.

Path range index A rangeindex on an XML element, XML attribute, or JSON property
as defined by an XPath expression.

Field range index A rangeindex on afield. For details, see “Fields Database Settings’
on page 159.

MarkLogic Server maintains a universal index for every database to rapidly search the text,
structure, and combinations of the text and structure that are found within collections of XML and
JSON documents.

In some cases, however, XML and JSON documents can incorporate numeric or date information.
Queries against these documents may include search conditions based on inequalities (for
example, price < 100.00 Of date = thisotr). Specifying range indexes for these elements,
attributes, and/or JSON properties will substantially accelerate the evaluation of these queries.

Defining arange index aso allows you to use the range query constructors

(cts :element -range-query and cts: element—attribute—range—query) iN cts:search operations,
making it easy to compose complex range-query expressions to use in searches. For details, see
the Using Range Queries in cts:query Expressions chapter in the Search Developer’s Guide.

Similarly, you can create range indexes of type xs: string. These indexes can accelerate the
performance of queries that sort by the string values, and are also used for lexicon queries (see
“Understanding Word Lexicons’ on page 394).

If you specify arange index on an element, and if you have elements of that name that have
complex content (for example, elements with child elements), the content isindexed based on a
casting of the element to the specified type of the range index. For example, if you specify arange
index of type xs:string ON an element named n1, then the following el ement:

<hl>This is a <b>bold</b> title.</hl>

isindexed with the value of this is a bold title, Which isthe value returned by casting the n1
element to xs: string. The same type casting applies to range indexes on XML attributes, JSON
properties, and fields. This behavior alows you to index complex content without pre-processing
the content.
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Also, range indexes can improve the performance of queriesthat sort the resultsusing an order by
clause and return a subset of the data (for example, thefirst ten items). For details on this order by
optimization using range indexes, see Sorting Searches Using Range Indexes in the Query

Performance and Tuning Guide guide.

MarkL ogic Server supports range indexes for both elements and attributes across a wide spectrum
of XML datatypes. For the most part, thislist conformsto the XML totally ordered data types:

Type Description
int Positive and negative integers
unsignedInt Positive integers (including 0)
long Large positive and negative integers
unsignedLong Large positive integers (including 0)
float 32-hit floating point numbers
double 64-bit floating point numbers
decimal Large floating point numbers
dateTime Combined date and time
time Time (including timezone)
date Full date (year, month, day)
gYearMonth Year and month only
gYear Year only
gMonth Month only
gbay Day only
yearMonthbDuration | Duration of years and months
dayTimeDuration Duration of days and time
string String character data
anyURI A URI string

It isimportant to note that the date and time types listed above adhere to the XML specification
for dates and times. At present, other date and time formats are not supported by MarkLogic
Server range indexes. For amore detailed description of the definition of these datatypes, consult

the W3C XML Schema documents.
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Range indexes must be explicitly created using the Admin Interface, the XQuery or JavaScript
Admin API, or the REST Management API. To create arange index on a JSON property, use the
element range index interfaces or functions. The following table outlines the basic information
needed to define each kind of index:

Index Type Required Information

XML element The element name, the namespace for the element, the data type of the
values found in that element.

XML attribute The attribute name, the name of the attribute’s parent element, a
namespace for the element, and the data type of the values found in that
attribute.

JSON property The property name and the data type of the values found in that property.

path An XPath expression and the data type of the values found in the
element, attribute, or JSON property expressed by the XPath.

field The field name and data type of the valuesin the field. You must also
configure the field definition. For details, see “ Configuring Fields’ on
page 167.

Range indexes are populated during the document loading process, and are automatically kept in
sync through subsequent updates to indexed data. Consequently, range indexes should be
specified for a database before any XML or JSON documents containing the content to be
indexed areloaded into that database. Otherwise, the content must be either reindexed or reloaded
to take advantage of the new range indexes.

Use the element range index interfaces and APIsto create indexes for JSON documents. Some
restrictions apply. For details, see Creating Indexes and Lexicons Over JSON Documents in the
Application Developer’s Guide.

Y ou can create the same type of index with a path range index as you can with an element or
attribute range index. Path range indexes are useful in circumstances in which an element or
attribute range index will not work. For example, you may have documents with the same el ement
name appearing under different parent elements and you only want to index the elements
appearing under one of the parent elements. In this case, a path range index is required to
correctly index that element.
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When creating arange index with ascalar type of string (xs: string), Specify acollation aswell as
the element/attribute QNames or JSON property name. The collation specifies the unique
ordering for the string values. You can have multiple range indexes on the same element,
attribute, or JSON property with different collations; that is, the collation is part of the unique
identifier for the string range index. For details about collations, see the Encodings and Collations
chapter in the Search Developer’s Guide.

Because arangeindex storestyped data, if the datayou load does not conform to that type, or if it
cannot be coerced to conform to the specified type, it cannot be loaded into the document. For
each range index, you can specify what to do for invalid values, either reject them and have the
document load throw an exception and fail, or ignore them and log the coercion errorsin the
ErrorLog.txt file a pebug level. The default iISto reject invalid data

Range indexes use disk space and consume memory. That is the trade-off for improved
performance. Additionally, if you have alarge amount of range index dataand if your systemis
updated regularly, you might need to increase the size of your journals. For details on the database
journal settings, see “Memory and Journal Settings’ on page 137.

26.2 Using Range Indexes for Value Lexicons

In addition to speeding up sorting and comparison queries, MarkLogic Server uses range indexes
to resolve XML element, XML attribute, JSON property, and field value lexicon queries. These
are gqueries that use the following search APIs:

e cts:values
e cts:value-match
e cts:element-attribute-values
e cts:element-attribute-value-match
e cts:element-values
e cts:element-value-match
e cts:field-values
e cts:field-value-match
The cts:values and cts:value-match functions work on any kind of range index and are

equivalent to the corresponding index-specific function when called with areference to the same
type of index. For example, the following two function calls are equivalent:

cts:values (cts:element-reference (xs:QOName ("some-element")))
cts:element-values (xs:QOName ("some-element")

In order to use any of these APIs, you must create range indexes on the element(s), attribute(s),
JSON property(s), or field(s) specified in the query. The type of the range index must match the
type specified in the lexicon API.

For details about |exicons, see the Browsing With Lexicons chapter of the Search Developer’s
Guide. For more details on the lexicon APIs, see the MarkLogic XQuery and XSLT Function
Reference.
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26.3 Understanding Word Lexicons

MarkLogic Server alows you to create aword lexicon that is restricted to a particular XML
element, XML attribute, JSON property, or field. You can also define afield word lexicon across
acollation. A word lexicon stores all of the unique words that are stored in the specified element,
attribute, or JSON property. The words are stored case-sensitive and diacritic sensitive, so the
words rorda and forda Would be separate entries in the lexicon.

Word lexicons are used in wildcard searches (when wildcarding is enabled). For details, see
Understanding and Using Wildcard Searches in the Search Developer’s Guide.

To use aword lexicon, use the following search APIs:

e cts:element-attribute-words

e cts:element-attribute-word-match
e cts:element-words

e cts:element-word-match

e cts:field-words

e cts:field-word-match

e cts:json-property-words

e cts:json-property-word-match

26.4 Understanding Path Range Indexes

A path range index enables you to define arange index on an XML element, XML attribute, or
JSON property using an XPath expression. A path range index can give you finer control over
what isindexed. For example, if your content contains el ements with the same name at multiple
levels, but you only want to index one of them, you can use a path range index to target just that
one.

This section describes the X Path expressions you can use to define a path range index. For
performance reasons, MarkL ogic Server restricts you to a subset of X Path when defining a path
range index.

¢ Limitations on Index Path Expressions

e Examples of Index Path Expressions

* Testing the Validity of an Index Path Expression

* Using Namespace Prefixes in Index Path Expressions
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26.4.1 Limitations on Index Path Expressions

You can only use subset of XPath for defining path range indexes. The limitations are described
in Path Field and Path-Based Range Index Configuration in the XQuery and XSLT Reference Guide.

Note: Avoid creating multiple path indexes that end with the same element/attribute, as
ingestion performance degrades with the number of path indexesthat end in
common element/attributes.

You can use cts:valid-index-path tO test whether or not you can use an X Path expression to
define a path range index. For details, see * Testing the Validity of an Index Path Expression” on
page 396.

Note numbers, booleans, and nulls in JSON documents are indexed separately rather than all
being treated as text. For details on constructing X Path expressions on JSON documents, see
Traversing JSON Documents Using XPath in the Application Developer’s Guide.

26.4.2 Examples of Index Path Expressions

The following table provides examples of XPath expressions that are valid and invalid for
defining a path range index.

Note: Avoid creating multiple path indexes that end with the same element/attribute, as
ingestion performance degrades with the number of path indexesthat end in
common element/attributes.

Valid Invalid

//a ./a

/a/b/c /a/blc=/p/ql

/a/blc] /a/blc=5+3]

/a/blc=5 and b=3]

/a/bl1]

//a/blc<5]

//a/blc="test"]

/a/*/c

a/b

/al./bl/c /al/bl/c

a
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Valid Invalid

/a/ (b|e) /a/ (/b /c)

(/a/b/c) [2]

author [first-name="John"] [last-name="Smith"]

author [first-name="John" and last-name="Smith"]

author [first-name="John" or first-name="Sam"]

/a/bl.//cl /a/b/1./cl
/a/blc] /a/bl//cl

/a/b/1/a/b/cl

/a/(./b | c)/d /a/(/a/b | /a/c)/d
/a/child: :*/b /a/parent: :*/b
/al[fn:matches (@expr, 'is')] /a/
[fn:matches (fn:name(.), "Joe") ]
/a/fn:contains ("this") /a/
[fn:contains (fn:name(.), "Bob")]

Namespace prefixes are permitted in al valid path expressions. Note that you can also use
fn:matches @nd fn:contains &S part of the path expression, but you cannot use other functionsin
the path expression. Use cts:valid-index-path tOtest if apath expressionisvalid for an index
path.

26.4.3 Testing the Validity of an Index Path Expression

You can use the XQuery function cts:valid-index-path tO test whether or not an XPath
expression can be used to define a path range index. To test validity, copy the following query
into Query Console, modify it to use your path expression, and run it.

xquery version "1.0-ml";
cts:valid-index-path("/a/b", fn:true())

Use the second parameter to control whether or not to verify that namespace binding definitions
are configured for namespace prefixes used in the path expression.

26.4.4 Using Namespace Prefixes in Index Path Expressions

XML namespace prefixes are permitted in al valid path range index expressions, but you must
define the namespace binding in your database configuration. For example, if your path
eXpression is /ns:a/ns:b, you must configure a namespace binding for the prefix ns.

To pre-define a namespace binding, use the Path Namespaces configuration page for your
database in the Admin Interface or the XQuery function admin:database-add-path-namespace.
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For details, see “ Defining Path Range Indexes’ on page 403.

26.5 Viewing Element Range Index Settings

To view the element range indexes that will be applied to documents as they are |loaded or
reindexed, perform the following steps:

1.

2.

3.

4.

Click the Databases icon on the |eft tree menu.

L ocate the database whose range index you want to view, either in the tree menu or in the
Database Summary table.

Click the name of the database for which you want to view the range index.

Click the Element Range Indexes icon.

The Element Index Configuration page displays.

26.6 Defining Element Range Indexes
To define arange index for an XML element or JSON property, perform the following steps:

1.

2.

Click the Databases icon on the |eft tree menu.

L ocate the database for which you want to create arange index, either in the tree menu or
in the Database Summary table.

Click the name of the database for which you want to create a range index.

Click the Element Range Indexesicon in the tree menu, under the selected database.
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5. Click the Add tab. The Add Range Indexes configuration page displays:

Add Element Range Indexes
Configure Add Help

ok . , cancel ,
Add Range Indexes to Database

scalar type int hd
An atomic type specification.

namespace uri

A namezpace URIL

localname

One or more lecalnames.

range value positions true @ falze

Index range value poesitions for faster near searches involving range queries
(zlower document loads and larger databaze files).

invalid values rejgct
Allow ingestion of documents that do not have matching type of data.

| more items |
ok || cancel |

6. Select the type of the XML element or JSON property for which you want to build arange
index.

7. If theindex is of type xs:string, acollation box appears with a default collation. If you
want the index to use a different collation than the default, enter the collation URI. You
can click the Collation Builder button for awizard that constructs the collation URI for
you based on the language and other parameters you enter. For details about collations, see
the Language Support in MarkLogic Server chapter in the Search Developer’s Guide.

8. Enter the namespace URI of the XML element. Skip this step for a JSON property index.

Every XML element is associated with a namespace. For the description of the element to
be precise, you must specify the namespace of the XML element. The asterisk (*) cannot
be used to indicate namespace independence. Leaving the namespace URI field blank
specifies the universal unnamed namespace.

0. Enter the element or JSON property name in the localname field.
The local name isthe name of the XML element to be indexed. If you have more than one

element of the same type in the same namespace that you want to index, you can provide a
comma-separated list of element names.
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10.  Choose whether to index range value positions for thisindex. Setting range value
positions to true Will speed the performance of searches that use cts:near-query and
cts:element-query With thisindex, but will use more disk space than leaving the positions
off (range value positions faise).

11. In the invalid values field, choose whether to allow insertion of documents that contain
elements or JSON properties on which range index is configured, but the value of those
elements cannot be coerced to the index datatype. It can be configured to either ignore oOr
reject. By default server rgjectsinsertion of such documents. However, if a user
configuresinvalid valuesto ignore, these documents can be inserted. This setting does not
change the behavior of queries on invalid values after documents are inserted in the
database. Performing an operation on an invalid value at query time can still result in an
error.

12.  To add moreindexes, click the More Items button and repeat step 6 through step 11 for
each index as needed.

13. Scroll to the top or bottom and click OK.

The new element range index or element word lexicon is added to the database. These rules are
applied to XML and JSON documents loaded into the specified database from this point on.

Note: If you have reindexing enabled for the database and you specify an element that
existsin adocument, reindexing will run in the background. When the reindexing
is complete, the new index will become available to queries.

26.7 Viewing Attribute Range Index Settings

To view the attribute range indexes that will be applied to documents as they are loaded or
reindexed, perform the following steps:

1. Click the Databases icon on the | eft tree menu.

2. L ocate the database for which you want to view arange index, either in thetreemenu or in
the Database Summary table.

3. Click the name of the database for which you want to view arange index.

4, Click the Attribute Range Indexesicon in the tree menu, under the selected database.

The Attribute Range Index Configuration page displays.

26.8 Defining Attribute Range Indexes
To define arange index for an attribute of a particular element, perform the following steps:

1. Click the Databases icon on the |eft tree menu.
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L ocate the database for which you want to create an index, either in the tree menu or in the
Database Summary table.

Click the name of the database for which you want to create an index.

Under the selected database, click the Attribute Range Indexesicon in the tree menu for an
attribute range index.

Click the Add tab. The Add Attribute Range Indexes page displays:

Add Attribute Range Indexes
Configure Add Help

ok -: :- cancel -:
Add Range Element Attribute Indexes to Database

scalar type int -
An atomic type specification.

parent namespace

urt A parent element namespace URL

parent localname

One or more parent element localnames.

namespace uri

Anamezpace URL

localname
One or more localnames.

range value positions true @ falke
Index range value positions for faster near searches involving range gueries
(slewer document loads and larger database files).

invalid values reject w
Allow ingestion of documents that do not have matching type of data.

| moreitems |
ok || cancel |

Select the type of the XML attribute for which you want to build an attribute range index.

If theindex is of type xs:string, acollation box appears with a default collation. If you
want the index to use a different collation than the default, enter the collation URI. You
can click the Collation Builder button for awizard that constructs the collation URI for
you based on the language and other parameters you enter. For details about collations, see
the Language Support in MarkLogic Server chapter in the Search Developer’s Guide.
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8. Enter the namespace URI of the XML element that contains the attribute you want to
index into the parent namespace URI field.

Every XML element is associated with a namespace. For the description of the element to
be precise, you must specify the namespace of the XML element. The asterisk (*) cannot
be used to indicate namespace independence. Leaving the namespace URI field blank
specifies the universal unnamed namespace.

9. Enter the element name in the parent localname field.

Thelocal name is the name of the XML element that contains the attribute to be indexed.
If you have more than one element in the same namespace that contains the attribute you
want to index, you can provide a comma-separated list of element names.

10. Enter the namespace URI of the attribute that you want to index into the namespace URI
field.

Every XML attribute is associated with a namespace. For the description of the attribute to
be precise, you must specify the namespace of the XML attribute. The asterisk (*) cannot
be used to indicate namespace independence. L eaving the namespace URI field blank
specifies the universal unnamed namespace.

11. Enter the attribute name in the localname fiel d.

Thelocal nameisthe name of the XML attribute to be indexed. If you have more than one
attribute in the same namespace within the specified parent element(s) that you want to
index, you can provide a comma-separated list of attribute names.

12.  Choose whether to index range value positions for thisindex. Setting the value to true
will Speed the performance of searches that use cts:near-query and cts:element-query
with thisindex, but will use more disk space than leaving the positions off (range value
positions faise).

13. In the invalid values field, choose whether to alow insertion of documents that contain
attributes on which range index is configured, but the value of those attributes cannot be
coerced to the index data type. It can be configured to either ignore Or reject. By default
server rejectsinsertion of such documents. However, if auser configuresinvalid valuesto
ignore, these documents can be inserted. This setting does not change the behavior of
gueries on invalid values after documents are inserted in the database. Performing an
operation on an invalid value at query time can still result in an error.

14.  To add more indexes, click the More Items button and repeat step 6 through step 13 for
each attribute index as needed.

15. Scroll to the top or bottom and click OK.
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The new attribute index is added to the database. These rules are applied to XML documents
loaded into the specified database from this point on.

Note: If you have reindexing enabled for the database and you specify an
element-attribute pair that exists in adocument, reindexing will run in the
background. When the reindexing is complete, the new index will become
available to queries.

26.9 Viewing Path Range Index Settings

To view the path range indexes that will be applied to documents as they are loaded or reindexed,
perform the following steps:

1 Click the Databases icon on the |eft tree menu.

2. L ocate the database for which you want to view arange index, either in thetreemenu or in
the Database Summary table.

3. Click the name of the database for which you want to view arange index.

4, Click the Path Range Indexesicon in the tree menu, under the selected database.

The Path Range Index Configuration page displays.

26.10 Defining Namespace Prefixes Used in Path Range Indexes and Fields
When you define a path range index over XML documents and your path uses namespace

prefixes, you must pre-define any namespace bindings used in the path expression. These
namespace bindings can be used by multiple path range indexes.
To define a namespace binding, perform the following steps:

1. Click the Databases icon on the left tree menu.

2. L ocate the database for which you want to create anamespace prefix binding, either in the
tree menu or in the Database Summary table.

3. Click the name of the database for which you want to create a namespace binding.

4. Click the Path Namespaces icon in the tree menu, under the selected database.
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8.

Click the Add tab. The Path Namespaces Configuration page displays:

Path Namespace Configuration

Configure Add Help
ok || cancel |
Add Namespaces

prefix my

A QOName prefix.
Required. You must supply a value for prefix.

namespace uri http:/iaaa.com
A namespace URL
| moreitems |
ok | | cancel |

In the Prefix field, enter the namespace prefix you intend to use for the element or attribute
in the XPath expression in your path range index.

In the Namespace URI field, enter the namespace URI of the XML element or attributein
the XPath expression.

Click OK.

26.11 Defining Path Range Indexes
To define arange index expressed by an XPath expression, perform the following steps:

1.

If you are creating a path range index over XML data, create bindings for any namespaces
prefixes used in your index XPath expression. For details, see “Defining Namespace
Prefixes Used in Path Range Indexes and Fields’” on page 402.

Click the Databases icon on the |eft tree menu.

L ocate the database for which you want to create arange index, either in the tree menu or
in the Database Summary table.

Click the name of the database for which you want to create a range index.

Click the Path Range Indexesicon in the tree menu, under the selected database.
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6. Click the Add tab. The Path Range Index Configuration page displays:

Add Path Range Indexes
Configure Add Help
ok || cancel |

Add Path Range Indexes to Database

scalar type string -
An atomic type specification.

path expression imy-a[@his:b="B1"Jmy:c
The path expression. For example:/prefic1:locname1/prefic2:locname?. .

collation hitp:ifmarklogic. com/collations Root Collation -
| collation builder |

A collation URI for string cemparisons.

range value positions true @ falze

Index range value positions for faster near searches involving range gueries.
(=lower document loads and larger database files).

invalid values reject «

Allow ingestion of documents that do not have matching type of data.
| more items |

ok || cancel |

7. Select the type of the XML element, XML attribute, or JSON property for which you want
to build arange index.

8. If the index is of type xs:string, a collation box appears with a default collation. If you
want the index to use a different collation than the default, enter the collation URI. You
can click the Collation Builder button for awizard that constructs the collation URI for
you based on the language and other parameters you enter. For details about collations, see
the Language Support in MarkLogic Server chapter in the Search Developer’s Guide.

0. Enter the XPath expression in the path expression field. For XML, you can use any
namespace prefix you created in step 1. XPath expressions are summarized in XPath Quick
Reference in the XQuery and XSLT Reference Guide. Not all XPath features are supported
by path range indexes. For details, see “Understanding Path Range Indexes’ on page 394.

Note: You can usethe cts:valid-index-path function to test whether the path is
syntactically correct for use in a path range index.

Note: Y ou cannot have a path span across afragment root. Paths should be scoped within
fragment roots

10.  Choose whether to index range value positions for thisindex. Setting the value to true
will speed the performance of searches that use cts: near-query, cts:element-query, and
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cts:json-property-scope-query with thisindex, but will use more disk space than leavi ng
the positions off (range value positions faise).

11. In the invalid values field, choose whether to allow insertion of documents that contain
XML elements, XML attributes, or JSON properties on which range index is configured,
but the value of those elements, attributes, or properties cannot be coerced to the index
datatype. It can be configured to either ignore Of reject. By default server rejects
insertion of such documents. However, if auser configuresinvalid values to ignore, these
documents can be inserted. This setting does not change the behavior of queriesoninvalid
values after documents are inserted in the database. Performing an operation on an invalid
value at query time can still result in an error.

12.  To add moreindexes, click the More Items button and repeat step 7 through step 11 for
each index as needed.

13.  Scroll to the top or bottom and click OK.

The new path range index is added to the database. These rules are applied to XML or JSON
documents loaded into the specified database from this point on.

Note: If you have reindexing enabled for the database and you specify an XML element,
XML attribute, or JSON property that exists in a document, reindexing will runin
the background. When the reindexing is complete, the new index will become
available to queries.

Note: Onceyou have created a path range index, you cannot change the path expression.

Instead, you must remove the existing path range index and create a new one with
the updated path expression.

26.12 Viewing Element Word Lexicon Settings

To view the lexicon that will be applied to documents as they are loaded or reindexed, perform the
following steps:

1. Click the Databases icon on the |eft tree menu.

2. L ocate the database whose range index or lexicon you want to view, either in the tree
menu or in the Database Summary table.

3. Click the name of the database for which you want to view the lexicon.
4, Click the Element Word Lexiconsicon.

The Element Word L exicon Configuration page displays.
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26.13 Defining Element Word Lexicons
To define alexicon for an XML element or JSON property, perform the following steps.

1.

2.

Click the Databases icon on the left tree menu.

L ocate the database for which you want to create lexicon, either in the tree menu or in the
Database Summary table.

Click the name of the database for which you want to create alexicon.
Click the Element Word Lexiconsicon in the tree menu, under the selected database.
Click the Add tab. The Element Word Lexicon Configuration page displays:

Element Word Lexicon Configuration

Configure Add Help
ok || cancel |
Add Element Word Lexicons to Database
namespace uri
A namespace URIL
localname
One or more localnames.
Required. You must supply a value for localname.
collation hitp://marklogic. com/collation/ Root Collation El

collation builder

A collation URI for string comparisons.
| more items |
ok || cancel |

If you are defining alexicon on an XML element, enter the namespace URI of the XML
element.

Every XML element is associated with a namespace. For the description of the element to
be precise, you must specify the namespace of the XML element. The asterisk (*) cannot
be used to indicate namespace independence. Leaving the namespace URI field blank
specifies the universal unnamed namespace.
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7. Enter the XML element or JSON property name in the localname field.

The local name is the name of the XML element or JSON property to be indexed. If you
have more than one element of the same type in the same namespace that you want to
index or more than one property name, you can provide a comma-separated list of names.

8. The collation box appears with a default collation. If you want the lexicon to use a
different collation than the default, enter the collation URI. You can click the Collation
Builder button for awizard that constructs the collation URI for you based on the
language and other parameters you enter. For details about collations, see the Language
Support in MarkLogic Server chapter in the Search Developer’s Guide.

0. To add more word lexicons, click the More Items button and repeat step 6 through step 8
for each lexicon as needed.

10.  Scroll to the top or bottom and click OK.

The new range index or word lexicon is added to the database. These rules are applied to XML or
JSON documents loaded into the specified database from this point on.

Note: If you have reindexing enabled for the database and you specify an element that
exists in adocument, reindexing will run in the background. When the reindexing
is complete, the new index will become available to queries.

26.14 Viewing Attribute Word Lexicon Settings

To view the lexicon that will be applied to documents asthey areloaded or reindexed, perform the
following steps:

1 Click the Databases icon on the |eft tree menu.

2. L ocate the database for which you want to view alexicon, either in the tree menu or in the
Database Summary table.

3. Click the name of the database for which you want to view alexicon.

4. Click the Attribute Word Lexicons icon in the tree menu, under the selected database.

The Element-Attribute Word Lexicon page displays.

26.15 Defining Attribute Word Lexicons
To define alexicon for an attribute of a particular element, perform the following steps:

1. Click the Databases icon on the left tree menu.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 407



MarkLogic Server Range Indexes and Lexicons

2. L ocate the database for which you want to create a lexicon, either in the tree menu or in
the Database Summary table.
3. Click the name of the database for which you want to create alexicon.

4, Under the selected database, click the Attribute Word Lexicon icon.
5. Click the Add tab. The Element-Attribute Word L exicon Configuration page displays:

Element-Attribute Word Lexicon Configuration

Configure Add Help
ok -: :- cancel -:
Add Element Attribute Word Lexicons to Database

parent namespace uri

A parent element namezpace URIL

parent localname

One or more parent element localnames.
Required. You must supply a value for parent-localname.

namespace uri

A namespace URL

localname

One or more localnames.
Required. You must supply a value for localname.

collation http:/imarkiogic. com/collation/ Root Collation [=]
collation builder

F_a collation URI for string u:um-pﬂrisuns.
,_ more items |
ok , ,_ cancel ,
6. Enter the namespace URI of the XML element that contains the attribute you want to
index into the parent namespace URI field.
Every XML element is associated with a namespace. For the description of the element to
be precise, you must specify the namespace of the XML element. The asterisk (*) cannot
be used to indicate namespace independence. L eaving the namespace URI field blank
specifies the universal unnamed namespace.
7. Enter the element name in the parent localname field.
Thelocal name is the name of the XML element that contains the attribute to be indexed.

If you have more than one element in the same namespace that contains the attribute you
want to index, you can provide a comma-separated list of element names.
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8. Enter the namespace URI of the attribute that you want to index into the namespace URI
field.

Every XML attribute is associated with anamespace. For the description of the attribute to
be precise, you must specify the namespace of the XML attribute. The asterisk (*) cannot
be used to indicate namespace independence. Leaving the namespace URI field blank
specifies the universal unnamed namespace.

9. Enter the attribute name in the localname field.

The local nameisthe name of the XML attribute to be indexed. If you have more than one
attribute in the same namespace within the specified parent element(s) that you want to
index, you can provide a comma-separated list of attribute names.

10.  Thecollation box appears with a default collation. If you want the lexicon to use a
different collation than the default, enter the collation URI. You can click the Collation
Builder button for awizard that constructs the collation URI for you based on the
language and other parameters you enter. For details about collations, see the Language
Support in MarkLogic Server chapter in the Search Developer’s Guide.

11. To add more element-attribute word lexicons, click the More Items button and repeat step
6 through step 10 for each attribute index as needed.

12.  Scroll to the top or bottom and click OK.

The new attribute index or attribute word lexicon is added to the database. These rules are applied
to XML documents loaded into the specified database from this point on.

Note: If you have reindexing enabled for the database and you specify an
element-attribute pair that existsin a document, reindexing will runin the
background. When the reindexing is complete, the new index will become
available to queries.

26.16 Defining Value Lexicons

Value lexicons are implemented using range indexes of type xs: string 0N the element(s),
attribute(s), JSON properties, or fields specified in aquery. Therefore, to create a value lexicon,
you create arange index of type xs: string for the specified element(s), attribute(s), JSON
properties, or fields. Use an element range index for a JSON property value lexicon.

26.17 Deleting Range Indexes or Lexicons
To delete element or attribute indexes or lexicons for a specific database, perform the following
steps:

1. Click the Databases icon on the left tree menu.
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6.

7.

L ocate the database for which you want to delete arange index or lexicon, either in the
tree menu or in the Database Summary table.

Click the name of the database for which you want to delete a range index or lexicon.

Determine whether you need to delete an element range index, an attribute range index, an
element word lexicon, or an attribute word lexicon.

Click the Element Range Index icon, Attribute Range Index icon, Path Range Index icon,
Element Word Lexicon icon, or the Attribute Word Lexicon icon. The configuration page
for the appropriate index appears.

L ocate the index you want to delete and click Delete.

A confirmation message displays. Confirm the delete and click OK.

The index or lexicon is deleted from the database.

26.18 Defining Field Range Indexes

Fields provide a convenient mechanism for querying a portion of the database based on XML
element QNames or JSON property names. You can define afield, and then create arange index
or word or value lexicon over it. For details, see “Fields Database Settings’ on page 159.
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27.0 Fragments

When loading data into a database, you have the option of specifying how XML documents are
partitioned for storage into smaller blocks of information called fragments. For large XML
documents, size can be an issue, and using fragments may help manage performance of your
system. In general, fragments for XML documents should be sized between 10K and 100K.
Fragments set too small or too big can slow down performance, so proper fragment sizing is
important.

The actual fragmentation of an XML document is completely transparent to an application
developer. At the application level, the document appears to be a single integral structure,
regardless of how it is stored and managed as fragments on disk. Fragmentation is an
application-trangparent tuning mechanism.

However, fragmentation does impact relevance ranking. The relevance-ranking algorithm
considers both term frequency within atarget piece of content and overall term frequency within
the database to rank results by relevance. Rather than consider term frequency across the entire
XML document for ranking purposes, MarkLogic Server considers term frequency within the
individual fragment (and its descendants) being ranked. Consequently, different fragmentation
strategies may impact relevance rankings—particularly in situations when a single fragment may
straddle multiple XML structures that you are trying to differentiate on arelevance basis.

With MarkLogic Server, you specify fragmentation rules that are used to partition your XML
documents. These rules are applied one document at a time. However, fragmentation rules are
specified at the database |evel—on the assumption that databases contain many documents with
similar structures where the same fragmentation rules should be applied.

Fragmentation rules are applied to documents during document loads, updates, and database
reindexing. Specifying additional fragmentation rules after documents have been loaded causes
future updates and/or reindexing of those documents to use the new fragmentation rules, but does
not change the fragmentation of existing documents (if reindex enable IS Set to true, hOwever,
the documents will eventually be reindexed and take on the new fragmentation policy). Asa
result, if you want to change the fragmentation rules for already loaded content, you will have to
reload your documents or reindex the database so that your new fragmentation rules can take
effect.

Use the following procedures for managing fragmentation rules:

¢ Choosing a Fragmentation Strategy

e Defining Fragment Roots

¢ Defining Fragment Parents

* Viewing Fragment Rules

e Deleting Fragment Rules
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27.1 Choosing a Fragmentation Strategy

Proper fragmentation isimportant to performance. Before you specify how to fragment the XML
data being loaded, you need to plan your fragmentation strategy. Apply the following guidelines:

Fragments are described generically using XML element names.

Fragments for XML documents should be between 10K and 100K in size (these are just
genera guidelines; in some situations, larger or smaller fragment sizes can work fine, and
there are many factors that will affect performance for a given fragment size including
disk block size, how many fragments are in the database, how often fragments are
accessed, the types of queries used in the application, and so on).

Fragments can be (and in many cases, should be) nested hierarchically.

Smaller fragment sizes allow more efficient element-level updatesin the database, but
excessively small fragments can slow down both loading speed and query performance.

Larger fragment sizes can aso slow down query performance by requiring excessive
loading of data from disk in resolving queries.

In general, within the size range set above, larger fragment sizes deliver higher-
performance overall than smaller fragment sizes.

Text and small binary documents must fit in asingle fragment. Therefore, set the database
in memory tree size parameter to 1to 2 MB larger than your largest text or small binary
file. The largest small binary file sizeis aways constrained by the “large size threshold”
database configuration setting.

After you decide how to fragment your data, you can use either of the following methods:

Fragment Roots

Fragment Parents

Both methods turn your fragmentation strategy into concrete rules for the system.
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27.1.1 Fragment Roots

If adocument contains many instances of an XML structure that share acommon element name,
then these structures make sensible fragments. With MarkL ogic Server, you can use this common
element name as a fragment root.

The following diagram shows an XML document rooted at <citationsets that contains many
instances of a<citation> Node. Each <citations node contains further XML and averages
between 15K and 20K in size. Based on thisinformation, <citation> iSasensible element to use
as afragment root:

<CitationSet>

<Citation> <Citation> <Citation> <Citation> <Citation>

27.1.2 Fragment Parents

If your document contains many different XML substructures, each of which isagood candidate
to be afragment, then it would be time consuming to specify each substructure as afragment root.
Instead, you can specify fragments by setting the parent of these substructures to be a fragment
parent—so that every substructure under this parent becomes a separate fragment, regardless of
its name.

The following diagram shows a document with substructures of different names:

<Products>

<Books> <Movies> <Music> <Games> <Toys>

In this case, you can use the <products> element as afragment parent, and the <sooks>, <Moviess,
<Musics, <Games> and <Toys> children automatically become fragments.
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27.2 Defining Fragment Roots
To define arule for afragment root, complete the following procedure:

1.

2.

Click the Databases icon on the | eft tree menu.

Determine the database for which you are specifying a new fragment rule.

Click theicon for this database, either in the tree menu or the Database Summary page.
Click the Fragment Roots icon.

Click the Create tab. The Fragment Roots Configuration page displays.
Create Fragment Roots
Configure Create Help
ok . ,_ cancel ,
Create Fragment Roots in Database

namespace uri

A namespace URL
localname

One or more localnames.
Required. You must supply a value for localname.

| more items |

ok || cancel |

Enter the namespace URI of the XML element that you are using asarule for the fragment
root.

Every XML element is associated with a namespace. For the fragment rule to be precise,
you must specify the namespace of the XML element. Leaving the namespace URI field
blank specifies the universal unnamed namespace.

Alternatively, you can specify that the rule for the fragment root is namespace
independent by putting an asterisk (*) in the namespace URI field.

Enter the element name in the localname field.
Thelocal name is the name of the XML element used as the root of afragment. If you

have more than one fragment root rule associated with the specified namespace, you can
provide a comma-separated list of element names.
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8. To add more fragment roots, click the More Items button and repeat steps 6 and 7 for each
fragment root as needed.

0. Scroll to the top or bottom and click OK.

The new fragment root rules are added to the database. These rules are applied to XML
documents loaded into the specified database from this point on.

27.3 Defining Fragment Parents
To define arule for afragment parent, perform the following steps:

1. Click the Databases icon on the |eft tree menu.

2. Determine the database for which you are specifying a new fragment parent.

3. Click theicon for this database, either in the tree menu or the Database Summary page.
4, Click the Fragment Parentsicon.

5. Click the Create tab. The Create Fragment Parents page displays:
Create Fragment Parents
Configure Create Help
ok , :_- cancel ,
Create Fragment Parents in Database

namespace uri

A namespace URL

localname

One or more localnames.
Required. You must supply a value for localname.

| more items |

ok || cancel
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0.

Enter the namespace URI of the XML element that you are using asarulefor the fragment
parent.

Every XML element is associated with a namespace. For the fragment rule to be precise,
you must specify the namespace of the XML element. Leaving the namespace URI field
blank specifies the universal unnamed namespace.

Alternatively, you can specify that the rule for the fragment root is namespace
independent by putting an asterisk (*) in the namespace URI field.

Enter the element name in the localname field.
Thelocal name isthe name of the parent XML element whose children will be fragment
roots. If you have more than one fragment parent rule associated with the specified

namespace, you can provide a commarseparated list of element names.

To add more fragment parents, click the More Items button and repeat steps 6 and 7 for
each fragment parent as needed.

Scroll to the top or bottom and click OK.

The new fragment rules are added to the database. These rules are applied to XML documents
loaded into the specified database from this point on.

27.4 Viewing Fragment Rules
To view fragment rules that are in effect, perform the following steps:

1.

2.

Click the Databases icon on the |eft tree menu.

L ocate the database whose fragment rules you want to view, either in the tree menu or the
Database Summary page.

Click theicon for this database.
Determine whether to view the rules for the fragment root or fragment parent.

Click either the Fragment Roots icon or Fragment Parents icon, under the specified
database.
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The following example shows that the Documents database has only one rule defined for a
fragment parent. The rule states that any direct child of an <ror> element, regardless of the
namespace for the <ror> element, should form the root of a fragment:

Fragment Parents Configuration
Configure Create Help

Database: Documents | ok | | cancel |

fragment parents - The fragment parent specifications.

fragment parent -- A fragment parent specification. ;_ delete _;

namespace uri I*

A namespace LRI

localname IRDF

2ne or more localnames.

27.5 Deleting Fragment Rules
To delete fragment rules for a specific database, perform the following steps:

1. Click the Databases icon on the left tree menu.

2. L ocate the database that contains the fragment rules you want to delete, either in the tree
menu or the Database Summary page.

3. Click theicon for this database.

4, Determine whether you need to delete arule for afragment root or fragment parent.
5. Click either the Fragment Roots icon or Fragment Parents icon, under the specified
database.

6. L ocate the fragment rule you want to delete and click Delete.
7. A confirmation message displays. Confirm the delete and click OK.
The fragment rule is dropped from the database.
Note: Deleting fragment rules has no impact on the fragmentation that has already been

applied to documents loaded into the database, unless reindexing is enabled for the
database.
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28.0 Namespaces

Namespaces are a powerful mechanism used to differentiate between potentially ambiguous XML
elements. Namespaces can be defined within individual XQuery programs. They can also be
defined using the Admin Interface.

Namespaces can be defined for a group to apply to al HTTP, ODBC, XDBC, and WebDAV
serversin agroup or for aparticular HTTP, ODBC, XDBC, or WebDAV server. However, a
namespace cannot be defined to apply to a particular forest, database, or XQuery program.
For more information about namespaces, see the “Namespaces’ chapter in XQuery and XSLT
Reference Guide, which provides a detailed description of XML namespaces and their use. Be
sure to review thisinformation before using the Admin Interface to manage your namespaces.
Use the following procedures for managing namespaces in the Admin Interface:

e Defining Namespaces for a Group

* Defining Namespaces for an HTTP, ODBC, or XDBC Server

* Viewing Namespace Settings for a Group

* Viewing Namespace Settings for an HTTP, ODBC, or XDBC Server

* Deleting Namespaces for a Group

* Deleting Namespaces for an HTTP, ODBC, or XDBC Server

This chapter describes how to use the Admin Interface to manage namespaces. For details on how
to manage namespaces programmatically, see Group Maintenance Operations in the Scripting
Administrative Tasks Guide.

28.1 Defining Namespaces for a Group
To define namespaces using the Admin Interface for a group, perform the following steps:

1 Click the Groups icon on the left tree menu.

2. Click the group in which you want to define the namespace, either in the tree menu or the
Groups Summary page.

3. Click the Namespaces icon on the |eft tree menu, under the group name.
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4, Click the Add tab. The Namespaces Configuration page displays:

Namespace Configuration
Configure Add Help
ok || cancel |

Add Namespaces

prefix

A QName prefic.
Required. You must supply a value for prefix.

namespace uri

A namespace URIL

more items
ok , ,_ cancel ,
5. Enter a prefix for your namespace.
6. Enter aURI for your namespace.

If you are defining a prefix for the universal unnamed namespace, leave the URI blank.

7. To add more namespace definitions, click the More Items button and repeat steps s and 6
for each namespace as needed.

8. Scroll to the top or bottom and click OK.

The namespace is now defined in the group.

28.2 Defining Namespaces for an HTTP, ODBC, or XDBC Server

To define namespaces using the Admin Interface for an HTTP, ODBC, or XDBC Server, perform
the following steps:

1 Click the Groups icon on the left tree menu.

2. Click the group which containsthe HTTP, ODBC, or XDBC server for which you want to
define the namespace, either in the tree menu or the Groups Summary page.

3. Click the App Serversicon as appropriate.

4. Click on the name of the App server for which you want to define the namespace.
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5. Click on the Namespaces icon on the left tree menu, under the specified App server.
6. Click the Add tab at the top right. The Namespaces Configuration page displays:
Namespace Configuration
Configure Add Help
ok _ cancel
Add Namespaces

prefix

A QName prefic.
Required. You must supply a value for prefix.

namespace uri

A namespace URIL

more items
ok , ,_ cancel ,
7. Enter a prefix for your namespace.
8. Enter aURI for your namespace.

If you are defining a prefix for the universal unnamed namespace, leave the URI blank.

0. To add more namespace definitions, click the More Items button and repeat steps7 and 8
for each namespace as needed.

10.  Scroll to the top or bottom and click OK.

The namespace is now defined for the App Server.

28.3 Viewing Namespace Settings for a Group
To view namespaces you have defined in the Admin Interface, perform the following steps:

1. Click the Groupsicon on the left tree menu.
2. Click the group which contains the namespace you want to view, either in the tree menu or
the Groups Summary page.
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3. Click the Namespaces icon on the left tree menu, under the specified group. The
Namespace Configuration page appears.

MNamespace Configuration

Configure Add Help
ok || cancel |
namespaces - The namespace binding specifications.
namespace -- A hamespace hinding specification. [ " delete :

prefix Iml
A Oiame prefix.
namespace uri Ihﬂp:.l’frnarklogic.cnm.l‘rnl

A namespace LR
ok , , cancel .
28.4 Viewing Namespace Settings for an HTTP, ODBC, or XDBC Server
To view namespaces you have defined in the Admin Interface, perform the following steps:

1. Click the Groups icon on the left menu tree.

2. Click the group which containsthe HTTR, ODBC, or XDBC server for which you want to
view the namespace, either in the tree menu or the Groups Summary page.

3. Click the App Serversicon as appropriate.

4, Click on the name of the App Server for which you want to view the namespace.
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5. Click the Namespacesicon on the left tree menu, under the specified App Server. The
Namespace Configuration page appears.

MNamespace Configuration

Configure Add Help
ok || cancel |
namespaces - The namespace binding specifications.
namespace - 4 hamespace binding specification. [ delete |

prefix Iml
A Oiame prefix.
namespace uri Ihﬂp:.l’frnarklogic.cnm.l‘rnl
A namespace LRI
ok | | cancel |

28.5 Deleting Namespaces for a Group
To delete namespaces that you defined in the Admin Interface, perform the following steps:

1. Click the Groups icon on the left tree menu.

2. Click the group from which you want to del ete the namespace, either in the tree menu or
the Group Summary page.

3. Click the Namespaces icon on the left tree menu, under the specified group.

4, L ocate the namespace to be deleted and click Delete.
5. A confirmation message displays. Confirm the delete and click OK.

The namespace is deleted from the group.

28.6 Deleting Namespaces for an HTTP, ODBC, or XDBC Server

To delete namespaces that you defined in the Admin Interface for an HTTP, ODBC, or XDBC
server, perform the following steps:

1. Click the Groups icon on the left tree menu.

2. Click on the group which contains the App Server from which you want to delete the
namespace, either in the tree menu or the Group Summary page.
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3. Click on the App Serversicon.

4, Click on the name of the App Server from which you want to del ete the namespace, either
in the tree menu or the App Server Summary page.

5. Click the Namespaces icon on the |eft tree menu, under the specified App Server. The
namespace configuration screen appears.

6. L ocate the namespace to be deleted and click Delete.
7. A confirmation message displays. Confirm the delete and click OK.

The namespace is deleted from the App Server.
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29.0 Understanding and Defining Schemas

This chapter describes schemas and lists procedures for defining them. The following topics are
included:

e Understanding Schemas

*  Procedures For Defining Schemas

For more information on the Schema database, |oading schemas into MarkLogic Server, and
using schemas in your applications, see the “Loading Schemas’ chapter of the Application
Developer’s Guide.

29.1 Understanding Schemas

A schemaisadatadictionary for your XML content. To specify a schema, you need to define the
namespace to which the schema applies as well as the location of the schemafile.

Schemas define the types of elements within XML documents. When knowing the type of an
XML element would be beneficial to evaluating an X Query program, MarkL ogic Server will look
for the relevant schema document (based on that element's namespace) using the following

strategy:

1. If the XQuery program explicitly references a schemafor the namespace in question,
MarkLogic Server usesthis reference.

2. Otherwise, MarkLogic Server searches the schema database for an XML schema
document whose target namespace is the same as the namespace of the element that
MarkLogic Server istrying to type.

3. If no matching schema document is found in the database, MarkL ogic Server looksin its
config directory for a matching schema document.

4, If no matching schema document is found in the config directory, no schemaisfound.

Problems can arise in step 2 above when there are multiple schema documents in the schema
database whose target namespace matches the namespace of the element that MarkL ogic Server is
trying to type. In this case, it is convenient to be able to use the Admin Interface to specify a
default mapping.

Schema mappings can be specified for the HTTP, ODBC, or XDBC serversindividually or for the
group to apply toall HTTP, ODBC, or XDBC serversin the group. If the schemamapping defined
foran HTTPR, ODBC, or XDBC server conflicts with the schema mapping defined for the group,
the former mapping is used.

When you specify a schema mapping in the Admin Interface, MarkLogic Server uses the
following strategy to locate the schema:
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1. First, MarkL ogic Server searches the schema database for a document with the exact URI
you specified in the schema mapping.

Note: If the schemamapping for the HTTP, ODBC, or XDBC server conflicts with the
schema mapping for the group, the former mapping is used.

2. If no matching schema document is found in the schema database, MarkLogic Server
looksinits config directory for aschema document whose filename matches the filename
portion of the URI you specified.

3. If no matching schema document is found in the config directory, no schemaisfound.

If anamespace isinvoked by one or more data elements stored in a particular database, and the

schema for that namespace is defined for the group or HTTP, ODBC, or XDBC server,

MarkLogic Server applies the schemato the storage, indexing, and retrieval of that data.

Note: The schemadatabase in this case is the schema database for the database in which
the datais|ocated.

29.2 Procedures For Defining Schemas
Use the following procedures for defining schemas:

¢ Adding a Schema Definition for a Group

¢ Adding a Schema Definition for an HTTP, ODBC, or XDBC Server

* Viewing Schema Definitions for a Group

* Viewing Schema Definitions for an HTTP, ODBC, or XDBC Server

¢ Deleting a Schema Definition for a Group

¢ Deleting a Schema Definition for an HTTP, ODBC, or XDBC Server

29.2.1 Adding a Schema Definition for a Group

To make aschema availableto all HTTP, ODBC, or XDBC serversin agroup, complete the
following procedure:

1 Click the Groups icon on the left tree menu.
2. Click the group in which you want to define the schema.
3. Click the Schemas icon on the |eft tree menu, under the specified group.
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7.

Click the Add tab. The Schema Configuration page displays:

Schema Configuration
Configure Add Help

ok cancel
Add Schemas

namespace uri

A namespace URL

schema location

A schema location.
more items
ok , ,_ cancel ,
Enter a namespace URI and corresponding schema location.

If you are planning to store the schemain your config directory, the following table lists
the default location of the config directory on each platform:

Platform Schema Directory
Microsoft Windows C:\Program Files\MarkLogic\Config
Red Hat Linux /opt/MarkLogic/Config
Mac OS X ~/Library/MarkLogic/Config/

To add more schema definitions, click the More Items button and repeat step 5 for other
schemas as needed.

Scroll to the top or bottom and click OK.

The schemais added to the group.

29.2.2 Adding a Schema Definition for an HTTP, ODBC, or XDBC Server

To make a schema available to aparticular HTTP, ODBC, or XDBC server, perform the
following steps:

1.

Click the Groups icon on the left tree menu.
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7.

8.

0.

Click the name of the group which containsthe HTTP, ODBC, or XDBC server to which
you want to add a schema.

Click the App Serversicon.

Click the name of the App Server to which you want to add a schema.

Click the Schemas icon on the | eft tree menu, under the specified App Server.
Click the Add tab. The Schema Configuration page displays:

Schema Configuration
Configure Add Help

ok -: :- cancel -:
Add Schemas

namespace uri

A namespace URIL

schema location

A schema location.
, more items ,
ok _ cancel
Enter a namespace URI and corresponding schema location.

If you are planning to store the schema in your config directory, refer to the following
table for the default location of the config directory on your platform:

Platform Schema Directory
Microsoft Windows C:\Program Files\MarkLogic\Config
Red Hat Linux /opt/MarkLogic/Config
Mac OS X ~/Library/MarkLogic/Config/

To add more schema definitions, click the More Items button and repeat step 7 for other
schemas as needed.

Scroll to the top or bottom and click OK.
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The schemais added to the HTTP, ODBC, or XDBC server.

29.2.3 Viewing Schema Definitions for a Group
To view a schema definition for a group, complete the following procedure:

1. Click the Groups icon on the left tree menu.
2. Click the group that contains the schema you want to view.
3. Click the Schemas icon on the left tree menu, under the specified group.

The following example shows just one schema. It specifies that the schemafor namespace nttp: /
/www.w3.org/1999/xhtml iSfound in thefile xhtm1.1.xsd, which islocated in the config directory
of your MarkLogic Server program directory.

Schema Configuration

Configure Add Help
ok | | cancel |
schemas - The schema binding specifications.
schema -- 4 schema hinding specification. [ delete |

namespace uri Ihﬂp:.l’MWW.WS.nrgﬂ 999xhtml
A namespace LR

schema location Ixhth A cad

A zchema location.
ok , , cancel .
29.2.4 Viewing Schema Definitions for an HTTP, ODBC, or XDBC Server
To view a schema definition for an HTTP or XDBC Server, perform the following steps:

1. Click the Groupsicon on the left tree menu.

2. Click on the name of the group which containsthe HTTP, ODBC, or XDBC server with
the schema you want to view.

3. Click the App Serversicon.

4, Click the name of the App Server with the schema you want to view.
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5. Click the Schemas icon on the |eft tree menu, under the specified App Server.
The following example shows just one schema. It specifies that the schema for namespace nttp:/

/www.w3.org/1999/xhtml iSfound in thefile xntm1.1.xsd, which islocated in the config directory
of your MarkLogic Server program directory.

Schema Configuration

Configure Add Help
ok || cancel |
schemas - The schema binding specifications.
schema -- 4 schema hinding specification. [ delete |

namespace uri Ihﬂp:.l’MWW.WS.nrgﬂ 999xhtml
A namespace LR

schema location Ixhth A cad

A zchema location.

ok || cancel |

29.2.5 Deleting a Schema Definition for a Group
To delete a schema definition for agroup, perform the following steps:

1 Click the Groups icon on the left tree menu.
2. Click the group from which you want to delete the schema.
3. Click the Schemas icon on the left tree menu, under the specified group.

4, L ocate the schema definition to be deleted from the system and click Delete.
5. A confirmation message displays. Confirm the delete and click OK.

The schema s dropped from the group.

29.2.6 Deleting a Schema Definition for an HTTP, ODBC, or XDBC Server
To delete a schema definition for an HTTR, ODBC, or XDBC server, perform the following steps.

1 Click the Groupsicon on the left tree menu.
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2. Click the name of the group which containsthe HTTR, ODBC, or XDBC server with the
schema you want to delete.

3. Click the App Serversicon.

4, Click the name of the App Server with the schema you want to delete.

5. Click the Schemas icon on the | eft tree menu, under the specified App Server.
6. Click the Schemas icon on the |eft tree menu, under the specified App Server.
7. L ocate the schema definition to be deleted from the system and click Delete.
8. A confirmation message displays. Confirm the delete and click OK.

The schemais dropped from the App Server.
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30.0 Log Files

This chapter describes the log files and includes the following sections:

* Application and System Log Files

¢ Understanding the Log Levels

e Configuring System Log Files

* Configuring Application Log Files

* Viewing the System Log

* Viewing the Application and System File Logs

* Accessing Log Files

For information on the audit log files, see “ Auditing Events’ on page 111.

30.1 Application and System Log Files

There are separate log files for application-generated messages and for system-generated
messages. This allows for separation of personally identifiable information (such as social
security numbers, for example) and system messages (such as merge notices and other system
activity). The application log files are configured on a per-App Server basis, and the system log
filesare configured at the group level. Each host has its own set of log files (both application and
system log files). Things like uncaught application errors, which might contain data from an
application, are sent to the application logs. Things like MarkLogic Server system activity are
sent to the system log files.

30.2 Understanding the Log Levels

MarkL ogic Server sendslog messages to both the operating system log and the MarkL ogic Server
system file log. Additionally, application log messages (messages generated from application
code) are sent to the application logs. Depending on how you configure your logging functions,
both operating system and file logs may or may not receive the equivalent number of messages.
To enhance performance, the system log should receive fewer messages than the MarkL ogic
Server filelog.

MarkLogic 10—May, 2019 Administrator’ s Guide—Page 433



MarkLogic Server

Log Files

MarkL ogic Server uses the following log settings, where Finest is the most verbose while
Emergency isthe least verbose:

Log Level Description
Finest Extremely detailed debug level messages.
Finer Very detailed debug level messages.

Fine Detailed debug level messages.

Debug Debug level messages.

Config Configuration messages.

Info Informational messages. Thisisthe default setting.
Notice Normal but significant conditions.

Warning Warning conditions.

Error Error conditions.

Critical Critical conditions.

Alert Immediate action required.

Emergency System is unusable.

Log file settings are applied on a per-group basis.

By default, the system log for agroup is set to Notice while thefilelog is set to Info. As such, the
system log receives fewer log messages than the file log. You may change these settings to suit
your needs. It ismore efficient to write to the file log than to the system log. It isgood practiceto
run in production with the Debug file log level to get a more detailed record of operations. Log
levels more verbose than Debug may result in very large log files and are not recommended for
extended periods of time.

30.3 Configuring System Log Files
To configure how log information is generated, perform the following steps:

1 Click the Groups icon on the left tree menu.

2. Click the group for which you want to configure the log file settings.
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3. Scroll down to the log settings, towards the bottom of the page.

The following example shows the default log settings:

sy=tem log level

file log level

rotate log files

keep log files

I niotice vl

The minimurm log level for log messages sent to the operating system.

I infa - I

The minimurm log level for log messages inthe log file.

I daily - I

Wyhen to start a nesw log file.

I7
Howw many log files to keep.

4, Go to System Log Level and change the level if needed.

5. Goto File Log Level and change the logging level of the MarkLogic Server private log
file (errorrog. txt) if needed.

6. Go to Rotate Log Files and select when MarkLogic Server should start a new private log

filefor this group.

The following table describes each time frame:

Time Frame Description
Never The log file grows without bound.
Daily A new log fileis started every day at 12:00 A.M.
Sunday A new log fileis started every week on Sunday at 12:00 A.M.
Saturday A new log fileis started every week on Saturday at 12:00 A.M.
Friday A new log fileis started every week on Friday at 12:00 A.M.
Thursday A new log fileis started every week on Thursday at 12:00 A.M.
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8.

Time Frame Description
Wednesday A new log fileis started every week on Wednesday at 12:00 A.M.
Tuesday A new log fileis started every week on Tuesday at 12:00 A.M.
Monday A new log fileis started every week on Monday at 12:00 A.M.
Monthly A new log fileis started at 12:00 AM on thefirst day of each month.

Go to Keep Log Files and enter the number of private log files to keep.

The private log files are kept in an aging archive. After the number of log files grows to
the value specified in the Keep Log File setting, when anew log file is started, the oldest
log file archive is automatically deleted.

Scroll to the top or bottom and click OK.

30.4 Configuring Application Log Files
To configure how log information is generated for an App Server, perform the following steps:

1.

2.

Click the Groups icon on the left tree menu.

Under App Servers for the group in which the App Server whose application log file
settings you want to configure, click the desired App Server.

Scroll down to the log settings, towards the bottom of the page.

Goto File Log Level and change the logging level of the application log file (for example,
8543_ErrorLog.txt fOr the App Server on port 8543) if needed.

Goto Log Errors and click true if you want uncaught application errorsto go to the log
file, otherwise click false.

Scroll to the top or bottom and click OK.
Note: Thelog rotation of application log files follows the same rules as the system log

filefor that group, as described in the procedure for “Configuring System Log
Files” on page 434.
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30.5 Viewing the System Log

The system log messages that MarkL ogic Server generates are viewable using the standard
system log viewing tools available for your platform. On Windows platforms, the seven levels of
logging messages are collapsed into three broad categories and the system log messages are
registered as markrogic. ON UNIX platforms, the system logs use the Loc_paevon facility, which
typically sends system log messagesto afile such as /var/1og/messages, athough this can vary
according to the configuration of your system.

30.6 Viewing the Application and System File Logs

The private system file log is maintained as a ssimple text file, and the application logs are also
maintained as simple text files. You may view the current or any archived file log at any time
using standard text file viewing tools. Additionally, you can access the log files from the Log tab
on the main page of the Admin Interface.

Thefiles are stored in the Logs directory under the MarkL ogic Server data directory for your
platform. You may have overridden the default location for thisdirectory at installation time. The
following table lists the default location of the file logs on your platform:

Platform Private Log Files
Microsoft C:\Program Files\MarkLogic\Data\Logs\ErrorLog.txt
Windows C:\Program Files\MarkLogic\Data\Logs\<port> ErrorLog.txt

Red Hat Enterpri se | /var/opt/MarkLogic/Logs/ErrorLog.txt
Linux /var/opt/MarkLogic/Logs/<port>_ ErrorLog.txt

Mac OS X ~/Library/Application Support/MarkLogic/Data/Logs/ErrorLog.txt
~/Library/Application Support/MarkLogic/Data/Logs/<port> ErrorLog.txt

The application log files are prefixed with the port number of the App Server corresponding the
log file. These files contain a set of log messages ordered chronologically. The number of
messages depends on the system activity and on the log level that you set. For example, afilelog
set to Debug would contain many lines of messages whereas afile log set to Emergency would
contain the minimum set of messages.

Any trace events are also written to the MarkLogic Server erroriog.txt file. Trace events are
used to debug applications. You can enable and set trace eventsin the Admin Interface, on the
Diagnostics page for agroup. You can aso generate your own trace events with the xdmp : trace
function.

Note: When the log files are being written to a different device than the datafiles, it is
possible to run out of spacefor logging. This does not appear to impact the servers
ability to start, nor the availability of the forests, databases or app servers. Log
entrieswill also still be written to /var/log/messages based on the configured OS
logging level.
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30.7 Accessing Log Files

MarkLogic Server also produces access log files for each App Server. The accesslogs arein the
NCSA combined log format, and show the requests made against each App Server. The accesslog
filesarein the same directory asthe errorrog. txt l0gs, and have the port number encoded into
their name. For example, the accesslog files for the Admin Interface is named
8001_AccessLog.txt. YOU May view the current or any archived filelog at any time using standard
text file viewing tools. Additionally, you can access the log files from the Log tab on the main
page of the Admin Interface. Older versions of the accesslogs are aged from the system according
to the settings configured at the group level, as described in “ Configuring System Log Files’ on
page 434.
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31.0 Scheduling Tasks

This chapter describes how to schedul e tasks that execute X Query main modules at a predefined
date/time or interval. The following topics are included:

e Understanding Scheduled Tasks

e Scheduling a Module for Invocation

e Selecting a Task Type

This chapter describes how to use the Admin Interface to manage scheduled tasks. For details on
how to manage schedul ed tasks programmeatically, see Group Maintenance Operations in the
Scripting Administrative Tasks Guide.

31.1 Understanding Scheduled Tasks

MarkLogic Server alows you to schedule the execution of XQuery main modules. The ability to
schedule module execution is useful for:

» Loading content. For example, periodically checking for new content from an external
data source, such as aweb site, web service, etc.

» Synchronizing content. For example, when MarkLogic is used as a metadata repository,
you might want to periodically check for changed data.

» Deélivering batches of content: For example, initiate an RSS feed, hourly or daily.

» Deélivering aggregated alerts, either hourly or daily.

» Délivering reports, either daily, weekly, or monthly.

» Polling for the completion of an asynchronous process, such as the creation of a PDF file

Tasks can be scheduled to run at a particular time on a particular date, or at a specified interval.
MarkLogic Server attempts to place the task on the task server's queue at the specified time, but
the actual execution of the task might not start at thistime. If the queueisfull, the task fails and
will not be re-tried until the next scheduled interval.

31.2 Scheduling a Module for Invocation
To schedule amodule for invocation at a particular date/time or interval, do the following:

1 Click the Groupsicon in the |eft tree menu.
2. Click on the group in which you want to schedule atask (for example, Default).
3. Click the Scheduled Tasks icon on the | eft tree menu.

4, Click on the Create tab to bring up the Schedule a Task page
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5. Specify the URI for the module to invoke in the Task Path field. The task path must begin
with aforward slash (/) and cannot contain a question mark '?, colon "' or pound '#
character.

6. In the Task Root field, specify the root directory (files system) or URI root (database) that
contains the module.

7. In the Task Type field, select one of the task types described in “ Selecting a Task Type” on

page 441.
8. In the Database field, select the database on which to invoke the module.
0. In the Task Modules field, select either the file system or database that contains the

module specified in the Task Path field.

If Task Modulesissetto (file system), then place the modulein or below the directory
specified by Task Root. The file will be located on disk with a path that is the Task Root
combined with the Task Path. For example, if the Task Root IS /marklogic/modules and
the Task Path is /tasks/test.xqy, then test .XQqy should be located at /marklogic/
modules/tasks/test.xqy ON thefile system.

If Task Modules is set to a database, then load the module into that database at or under
the URI root specified by Task Root. For example, for the configuration shown in Step 10,
test.xqgy Should be inserted in the Modules datase at UR| /marklogic/modules/test .xqy.

10. In the Task User and Task Host fields, specify the user with permission to invoke the task
and the host computer on which the task isto be invoked. If no host is specified, then the
task runs on al hosts.

Note: The user specified in the Task User field must have the privileges required to
execute the functions used in the module. See “Appendix B: Pre-defined Execute
Privileges’ on page 469 for the full list of execute privileges.

Example of a Scheduled Task configuration:
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Schedule a Task
task path ftestxay
The module to Invoke.
Required. You must supply a value for task-path.
task root Imarklegie/madules
The path to the module directory root.
Required. You must supply a value for task-root.
task typs ® minutely ) hourly () daily ) weekly __ monthly C) once
How often this task should run (every n months, weeks, days, hours or minutes).
task database | Documants o
The database name.
task modules | Modules v|
The database that contains application modules.
e
The user to run this task as.
task host macpro-4089 w
The hest to run this task on.
task priority normal

The priority of this task.

31.3 Selecting a Task Type

You can select one of the date/time or interval scheduling options described in this section as your
task type.

The interval scheduling options that operate on elapsed time are:

* Scheduling Per Minute

e Scheduling Per Hour

The date/time scheduling options that operate on calendar time are:

* Scheduling Per Day and Time

¢ Scheduling Per Week, Day, and Time
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¢ Scheduling Per Month, Day, and Time

* Scheduling One Invocation on a Calendar Date and Time

Note: The date/time options are scheduled in terms of the local time designated by the
server’s clock. This means that, in regions that recognize daylight savingstime, a
scheduling interval of 24 hoursis not the same as a once-per-day at a particular
time scheduling interval.

31.3.1 Scheduling Per Minute

If you select minutely task type, specify how many minutes are to el apse between each invocation
of the module. For example, to invoke the module every 5 minutes (or as soon as possible
thereafter, if the server is overloaded), enter:

task type @ minutety ) hourty ' daity " weekly "_ monthty ) once

task period :{

How often this tazk should run (every n months, weeks, days, hours or minutes).

31.3.2 Scheduling Per Hour

If you select hourly task type, specify how many hours are to el apse between each invocation of
the module. The Task Minute setting specifies how many minutes after the hour the moduleisto
be invoked. Note that the Task Minute setting does not add to the interval.

For example, to invoke the module every 2 hours at 30 minutes past the hour (or as soon as
possible thereafter, if the server is overloaded), enter:
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task type minutely '@ hourty " daity *_' weekly '_) monthly '_' once

task period 2

How often this tazk should run (every n months, weeks, days, hours or minutes).

task minute

task database
base name.

task modules 32 hktem) w
base that contains application modules.

& i
m

task user a7 =

a8 I to run this task as.

task host 41 -
I to run this task on.

If the current timeis 2:15pm, the task will run at 2:30, 4:30pm, 6:30pm, 8:30pm, and so on.

31.3.3 Scheduling Per Day and Time

If you select daily task type, specify how many days are to elapse between each invocation of the
module and the time of day (in 24:00 notation) of the invocation.

For example, to invoke the module every three days at 12:00pm, enter:

task type minutehy hourhy '@ daiby weekhy manthhy once
task period 3

How often this tazk should run (every n months, weeks, days, hours or minutes).
task start time 12:|:||:||

The starting time (in 24:00 notation) for this task.
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31.3.4 Scheduling Per Week, Day, and Time

If you select weekly task type, specify how many weeks are to el apse between each invocation of
the module, as well as one or more days of the week and time (in 24:00 notation) of the
invocation.

For example, to invoke the module every other week, on Friday, at 5:00pm, enter:
task type minutehy hourhy daity '@ weekhy manthhy once

task period 2

How often this tazk should run (every n months, weeks, days, hours or minutes).

days Monday | Tuesday || Wednesday || Thursday v Friday Saturday
Sunday
The days on which this task cccurs.

task start time 1T:EIEI|

The starting time (in 24:00 notation) for this task.

31.3.5 Scheduling Per Month, Day, and Time

If you select monthly task type, specify how many months are to elapse between each invocation
of the module, as well as the day of the month and time (in 24:00 notation) of the invocation.

For example, to invoke the module every three months, on the 15th day of the month, at 8:00am,
enter:

task type minutety ' hourly "' daily "_' weekly @ monthly '_' once
task period 3
How often this tazk should run (every n months, weeks, days, hours or minutes).
task month day 15 -
task start time g:00|

The starting time (in 24:00 notation) for this task.

31.3.6 Scheduling One Invocation on a Calendar Date and Time

If you select once task type, specify the calendar day (month/day/year) and time (in 24:00
notation) of the invocation.
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For example, to invoke the module on May 2, 2009 at 6:00pm, enter:

task type _! minutety " hourty ' daily ) weekly () monthly '@ once

task start date 050212009
The starting date (in MW/DDMN ™™™ notation) for this task.

task start time 12:00
The starting time (in 24:00 notation) for this task.
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32.0 Using the Configuration Manager

[DEPRECATED: the Configuration Manager tool isdeprecated starting with MarkL ogic
release 10.0-3 and will be removed from the MarkL ogic Server in the futurel]

The MarkLogic Server Configuration Manager provides aread-only interface to the Admin
Interface and atool for saving and restoring configuration settings. This chapter includes the
following sections:

32.1

Configuration Manager Overview

Security Considerations

Accessing the Configuration Manager

Viewing Configurations

Searching for a Configuration Setting

Editing Configuration Settings

Exporting and Importing Configurations

Applying Imported Configuration Settings

Configuration Manager Overview

The Configuration Manager allows you to view the configuration settings for MarkLogic Server
resources. A resourceisaMarkLogic Server object, such as a database, forest, App Server, group

or host.

Use the Configuration Manager to:

Allow non-admin users read-only access to configuration settings for databases, forests,
groups, hosts, and App Servers.

Easily search for resources and configuration settings.

Safely review settings in read-only mode, then jump directly to the resource in the Admin
Interface to modify the settings. (Administrative privileges are required to modify
settings).

Save resource configurations as XML inside azip folder.

Import previously saved resource configurations. Importing a configuration allows you to
compare versions and update configuration settings.

View data available through the Management REST API.

For details about the Management REST API, see Using the Management API in the Monitoring
MarkLogic Guide.
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Note: The Packaging REST API has changed for MarkLogic 7. Applications written
using the MarkL ogic 6 Packaging REST API (v1) must be rewritten to work with
the MarkLogic 7 Packaging REST API (v2).

32.2 Security Considerations

To access the Configuration Manager page, users must have the role manage-user. The role does
not grant any privilegesto modify configuration settings. Users with the manage -user role may:

» Access the Configuration Manager pages to view resources and settings.
» Export configurations to an ZIP file (with the exception of modules databases).

* Import previously saved configurations into the Configuration Manager to view or
compare them.

The nanage-user role does not grant privileges to edit configuration settings, apply configuration
changes from an imported configuration, or to export modules databases. To export the content of
modules databases, you must have the manage-admin role. However, you won't be able to see
modules that you don't have permissions to access. To install (Apply imported) packages, you
must to have the aamin privilege.

Themanage-internal roleisfor MarkLogic Server internal use only. Do not assign thisroleto any
users. Assigning thisrole to users would grant them privileges on the system that you typically do
not want them to have.

32.3 Accessing the Configuration Manager

To access the Configuration Manager, navigate to the URL http://yourhostname:8002/nav/ or click
on the Configuration Manager tab from any application service page.

8. .
L] Ma.rkLogu:- ] Query Console | % Configuraticn Manager Monitoring Admin

— . J View configuration and copy settings between environments |
Ce N oo T

Confiauration Manaaer

Note: If the application does not appear, you may not have sufficient privileges. To make
full use of the Configuration Manager, you must have the manage-admin Security
role. See " Security Considerations’ on page 448.
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32.4 Viewing Configurations
To view the configuration settings for your MarkL ogic Server resources, click on the View tab.

1% Configuration Manager Monitoring Admin

i Search View Export Import

ﬁiew MarkLogic Configuration ]

The Configuration Manager provides two methods for locating the configuration settings for a
particular resource:

¢ Browsing Resource Configurations

e Searching for a Resource

32.4.1 Browsing Resource Configurations
To find aresource and view its configuration by browsing:

1 Click on the resource category in the resource list on the left side of the Configuration

Manager. Thelist of resourcesin the selected category appears. The number to the right of
the resource category name indicates how many of that resource are present:

Configuration Manager Enter the name of a resource to find

Forests
Databases 14
Name
Servers a8
Hosts 2 App-oElICES
Forests '{t") 15 Documents
i ] Extensions
2. Click on the name of aresource to display the configuration:
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Configuration Manager Enter the name of a resource to find

Databases
Servers
Hosts
Forests

Groups

14

Forests

Name

Extens Documents

3. The Configuration Settings page displays the settings for the selected resource. In the
right-hand frame, the resources that are related to the resource are also listed. You can

click on arelated resource to view its configuration.

Note: For forests with partitions, a Partitions link will be included under related

resources.

View Export Import
Forests > Documents
Configuration Settings E Edit & Management API
Configuration Setting Related resources
Enabled true Databases 1
Hosts {5
Data Directary
Large Data Directory
Fast Diata Directory
Updates Allowed all
Availability online
Rebalancer Enable frue
Range unspecified
Failowver Enable frue
Forest Backups unspecified
Faorest Replicas unspecified
Database Replication unspecified
4, Some of the configuration settings are collapsed into containers. These are identified by an

arrow preceding the container name. You can click on the arrow to expand the container to
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display the details. For example, to view the forest range settings, you click on the arrow
next to the Range container, as shown below:

Forests > 10-0002

Configuration Settings EEEdit Z Management AP

Configuration Setting Related resources

Enabled true Hosts 1
Data Directary Amp
Large Data Directory

Fast Data Directory

Updates Allowed all
Awailability online
Rebalancer Enable true
{E')Range

Lower Bound 1

Upper Bound 10
Failover Enable true
Forest Backups unspecified
Forest Replicas unspecified
Database Replication unspecified

32.4.2 Searching for a Resource

To search for aresource by name, use the search box at the top of the page. Asyou type, the
Configuration Manager suggests matching resources.
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1 Click in the search box and begin typing the name of aresource. A dropdown of suggested
search matches appears:

Configuration Manager oo ] Search
Databases

Fore
Databases 14 Dol el

Name FOrests
Servers 8

. Documents
Hosts 2 B
Forests 15 Documents
Ll 1 Extensions
2. Click on a search suggestion in the dropdown list to bring up that configuration, or click

the Search button to display a page of matching resources from which to select.

32.5 Searching for a Configuration Setting
You may search within aresource configuration for a setting name or value:

1 Navigate to the resource you wish to search. See "Viewing Configurations' on page 449.

2. Click in thefilter box just above the settings.

Databases > Documents

Configuration Settings 1 E=lEdit B Management AP

Configuration Setting

Enabled frue
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3. Begin typing any part of a setting name or value. The configuration settings are filtered as
you type. The matching text in each setting is highlighted.

Databases > Documents

Configuration Settings E=lEdit ' Management AP
Triple Index falze
Reindexer Enable frue

Reindexer Throttle

n

Reindexer Timestamp 0

In Memory Range Index Size

]

In Memory Reverse Index Size

]

In Memory Triple Index Size 2
Range Index Cptimize facet-time
Index Detaction automatic

32.6 Editing Configuration Settings
Use the Edit feature to open the Admin Ul at a particular resource and modify the settings. You
may edit resource settings from aresource category list page or from the settings page for a
resource.

Note: To edit configuration settings, you must have administrative privileges.

To edit configuration settings for a resource:
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1. From aresource category list, click the edit icon to the right of the resource name. The
Admin Interface opens to that resource.

Databases

Name

App-Senices =N

Documents _\[T) &

densions m Edit |

Fab =N

2. MarkLogic Server includes a REST Management API for collecting resource monitoring
and management data, as described in the Using the Management API chapter in the
Monitoring MarkLogic Guide. Using the Configuration Manager, you can easily view the
data available for aresource through the REST Management APl asHTML, XML, or
JSON. Though the information available in the Configuration Manager overlaps with the
data avail able through the Management API, the Management APl exposes additional
data, such as status information. You can view the resource settings in the Management
API by clicking on the Management API icon:

.

3. Links to the Admin Interface and Management APl are also available on the resource
Configuration Settings page. For example, the Edit icon at the top of a database
Configuration Settings page opens the configuration page for that database in the Admin
Interface.

dger Enterthe name of a resource to find Search

Databases = Documents
Configuration Settings :i\[ﬁ E Management AF

Configuration Setting

Enabled frue
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32.7 Exporting and Importing Configurations

The Configuration Manager allows you to save configuration settingsin a zip file, and then later
import them to compare configurations and apply updates.

The Configuration Manager provides the following capabilities:

e Exporting a Configuration

* |mporting a Configuration

e Comparing Imported Configuration with Current Configuration

Note: Security settings, such as SSL and External Security (LDAP and Kerberos)
configurations, cannot be imported from an exported configuration file. If your
exported configuration includes a server configured with SSL and/or External
Security, you must reconfigure these security settings on the server after importing
it to the new host.

Note: You canimport aconfiguration saved in MarkLogic 6 into MarkLogic 7.
However, you cannot import a configuration saved in MarkLogic 7 into
MarkLogic 6.

32.7.1 Exporting a Configuration

Exporting resource configurations saves them to a zip file.You may import these configurations
back in to compare, review, and apply updates.

Note: You can only export App Server and Database configurations. Y ou cannot export
Host, Forest, or Group configurations. In addition, you cannot export an App
Server or Database that has more than 200 charactersin its name.

The following procedure describes how to export a configuration.

1 Navigate to the Configuration Manager and select the Export tab.

## Configuration Manager Monitoring B Admin

! Search View Export Import | = Print

| Export MarkLogic Configuration Lrt
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2. Select the App Servers and/or Databases for which you want to export the configurations.
You can select all of the Databases and or Servers by checking the category namein the
left-hand frame. For example, to select all of the Databases, do the following:

p Package Export
L= solect the Resources to Export as a Package

Databases 13 % Servers

Servers 5 |[m
Name

Note: A colored-in check box indicates that some, but not all, of the resources in that
category have been selected. Y ou can clear all of the selected resources by clicking
on the check box until it'sclear.

3. If an App Server makes use of amodules database, an additional check box appearsin the
Modules column. Check this box to export the modul es database along with the App
Server configuration.

Note: You must have the correct roles to export and import a modules database, as
described in " Security Considerations’ on page 448.

Servers

Name Include: Modules Settings

Oscars [Defauli] i v

4, After you have selected all of the configurations to be exported, click Export.
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Configuration Manager Search View | Export | Import | M Ernt

p Package Export

Selectthe Resources to Export as a Package flansoanEas) salechd Export
butt
Databases 13 | [&
Servers
Servers 5 | [m|
Hame Include: Modules Settings
[l
]

A zip file with aname format of package{id}.zip Will be downloaded to your browser’s
download directory. A unique id is produced and added to the name of each exported zip file.

32.7.2 Importing a Configuration

Use the Import feature of the Configuration Manager to upload and apply previously exported
configuration packages.

Importing a configuration loads the saved settings into the Configuration Manager. No automatic
configuration changes occur. Once you import a configuration (or set of configurations), you may
compare the settings with existing configurations and optionally apply configuration changes, as
described in "Comparing Imported Configuration with Current Configuration” on page 458.

The following procedure describes how to import a configuration.

1 Navigate to the Configuration Manager and select the Import tab.

¥ Configuration Manager Monitoring B Admin

1 Search View Export Import (8 Print

Import a MarkLogic Configuratio
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2. Click Browse and navigate to the location of the exported zip file.

Configuration Manager | Eenter the name of a resource to find

p Package Import

™ selectthe Package to Import Browse...

Mo file chosen

3. A pop-up directory window appears. Double click on the package name and the package
appearsin the field next to the Browse button.

Browse... package1371489510099 zip

32.7.3 Comparing Imported Configuration with Current Configuration

This section describes how to compare the imported configuration package with your current
configuration and determine how the settings are to be applied to your current configuration.

1. After importing a configuration, you can click the Compare button to compare the
imported configuration with you current configuration.

Browse... package1371489510099 zip Compare Apply
Databases | button |
Name = + - Settings
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2. You will see asummary of the differences between your current configuration and the
imported configuration. To view details of the differencesfor aresource, click on the
resource, as shown for the Documents database bel ow.

Browse... package1371573013943 zip Compare Apply
Databases
Hame = + — Settings
Oscars-modules 0 0 0
B 1 0
0 0 0

The meaning of the Settings symbols are shown in the legend at the bottom left-hand part
of the page.

¥ Changed F Added — Deleted

3. The resource Configuration Settings page displays the settings for both the Current and
Package configurations and highlights any differences and errors, if present. To view only
the differences and errors, select Show Differences & Errorsfrom the pull-down menu. To
view only the errors, select Show Errors Only.

Browse... package1371573013943 zip Compare Apply

Databases » Documents

Configuration Settings Show All E
Show All
Configuration Setting Current Package Show Differences & Emrgrs
Chabled Show Errors Only s
nabled

Retired Forest Count

Language

Woard Positions

Fast Phrase Searches false true
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4, By default, all of the packaged settings are imported to your current configuration. If you
want to keep a setting in your current configuration that conflicts with the packaged
configuration, click on the setting’s Import box and uncheck to deselect the setting.

Browse... package1371573013943.zip Compare Apply

Databases >~ Documents

Configuration Settings Show Differences & Errors |Z|
Configuration Setting Current Package Import
FastPhrase Searches false true O

Element Word Positions true false

Field Value Positions true false

Uri Lexicon false true %
Collection Lexicon true false

Maintain Last Modified true false

> Range Element Indexes +1 =10 Policy: | Merge |E| Import items:

5. Some of the configuration settings are collapsed into containers. These are identified by an

arrow preceding the container name. You can click on the arrow to expand the container to
display the details. For example, to view the differences between the range element index
settings, you click on the arrow next to the Range Element Indexes container, as shown
below:
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Browse... package1371573013943 zip Compare Apply

Databases > Documents

Configuration Settings Show Differences & Errors |Z|
Configuration Setting Current Package Import
FastPhrase Searches false true

Element Word Positions true false

Field Value Positions true false

Uri Lexicon false true
Collection Lexicon true false

Maintain Last Modified true false
{bRange Element Indexes +1 =10 Folicy: | Merge |E| Import items:

6. You can set how the container settings are to be imported into your current configuration.

Select the Merge policy if you want to import only additional settings. This policy ensures
that only new settings are imported and no settings are removed from your current
configuration.

¥ Range Element Indexes + 1 =0 Folicy: | Merge Import items:

Scalar Type =setting not defined- Unsmﬁ&ctth& pelicy for this setting container l
Mamespace Ui =setting not defined= http:/marklogic.comidmpidls
Localname =setting not defined= version-id
Collation =setting not defined= =setting not defined=
Range Value Positions =setting not defined= =gefting not defined=
Invalid Values =setting not defined= reject

7. If there are settings in your current configuration that are missing from the imported

configuration, they are displayed when you select the Replace policy. The Replace policy
will remove these settings from your current configuration.
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¥ Range Element Indexes & 1 Paolicy: | Replace E Impaort items:
Scalar Type =setting not defined= unsig REPIBIE

Mamespace Uri
Localname

Collation

Range Value Positions
Invalid Values

Scalar Type
Mamespace Uri
Localname

Caollation

Range Value Positions
Invalid Values

Scalar Type
Mamespace Uri
Localname

Collation

Range Value Positions

Invalid Yalues

=getting not defined=
=getting not defined=
=getting not defined=
=getting not defined=
=getting not defined=
date

=getting not defined=
update-date

=getting not defined=
=getting not defined=
reject

int

=getting not defined=
seconds

=getting not defined=
=getting not defined=

reject

hitp:marklogic.comxdmp/dls

version-id

=setting not defined=
=setting not defined=
reject

=getting not defined=
=getting not defined=
=getting not defined=
=getting not defined=
=getting not defined=
=getting not defined=
=setting not defined=
=setting not defined=
=setting not defined=
=setting not defined=
=setting not defined=

=setting not defined=

32.8 Applying Imported Configuration Settings

Once you have selected the settings to be used to modify your current configuration, click the
Apply button:

Browse... package1371573013943 zip Compare Apply

Apply I
Databases > Documents gy

Configuration Settings Show Differences & Errors |Z|

Configuration Setting Current Package Import
FastPhrase Searches false true
Element Word Positions true false
Field Value Positions true false
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If the Apply Import operation is successful, a summary count of the imported settingsis
displayed. The import operation generated aticket that provides the details of the imported
resources. You can view thisticket by clicking on Link to Details Ticket. Should you wish to roll
back the import operation to restore your previous configuration, click on Link to Rollback.

p Package Import

™| selectthe Package to Import

Imported package applied successfully

Imported: package 2013-9-16_12-28-43 zip
» () settings changed
» 3 seftings added
» () settings deleted

Details ticket: link to details ticket

Rollback: link to rollback

Note: Rolling back an import operation does not remove the imported forests.
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33.0 Appendix A: ‘Hot’ versus ‘Cold’ Admin Tasks

“Hot” admin tasks are defined as tasks that take effect immediately and do not require the server
to restart. “Cold” admin tasks are defined as tasks that require one or more instances of the server
to restart to reflect the changes. Cold tasks have an asterisk (*) next to the setting in the Admin
Ul.

In aclustered deployment, “cold” taskswill require one or more hosts in the cluster to restart their
instance of MarkL ogic in order to reflect the changes. In an single-server deployments, “cold”
tasks will cause MarkL ogic to restart in order to reflect the changes.

The tables below show the “hot” or “cold” status for adding objects, changing configuration
parameters, and dropping objects for the following object types:

e Groups
e HTTP, ODBC, XDBC, and WebDAV Servers

e Databases

* Hosts

* Forests

* Mimetypes
e  Security
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33.1 Groups
Add Object Change Configuration Parameters Delete Object
Hot The following group parameters are hot: Hot

> group name

> system log level
> filelog level

> rotate log files
> keep log files
> namespaces

> schemas

The following group parameters are cold for the hosts
in the group:

> |ist cache size

> compressed tree cache size

> expanded tree cache size

Adding and dropping hostsfrom groupsis cold for that
host.
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33.2 HTTP, ODBC, XDBC, and WebDAYV Servers

Add Object

Change Configuration Parameters

Delete Object

Hot

The following App Server parameters are hot:
> server name

> root

> database

> request timeout

> keep alive timeout

> session timeout

> time limit

> realm

> security mode

> namespaces

> schemas

> sd certificate template
> sgl hostname

> sdl ciphers

The following App Server parameters are cold for all
hosts in the group defining the HTTP, ODBC, XDBC,
or WebDAV Server:

> port

> address

> backlog

> threads

> sdl enabled

Cold

33.3 Databases

Add Object

Change Configuration Parameters

Delete Object

Hot

Parameters changes are hot

Hot

33.4 Hosts

Add Object

Change Configuration Parameters

Delete Object

Only the added
host needs to
restart

Only the host whose parameters change requires a
restart.
Therest of the hosts remain hot.

Hot for the
remaining hosts:
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33.5 Forests

Add Object Change Configuration Parameters Delete Object
Hot Parameter changes are hot. Hot
Backup is hot.
Restore, clear and drop are hot

33.6 Mimetypes

Add Object Change Configuration Parameters Delete Object

Cold Parameter changes are cold. Cald

33.7 Security

Add Object Change Configuration Parameters Delete Object

Hot Parameter changes are hot. Hot
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34.0 Appendix B: Pre-defined Execute Privileges
The pre-defined execute privileges listed below are included with every installation of MarkLogic Server.

Name

Action URI

Description

Protects Function

add-query-rolesets

http://marklogic.com/xdmp/privileges/
add-query-rolesets

privilege to add query rolesets

sec:add-query-rolesets

admin-database

http://marklogic.com/xdmp/privileges/
admin/database

privilege to administer databases

admin built-ins

admin-default-read

http://marklogic.com/xdmp/privileges/
admin-default-read

internal privilege to use the Admin
API for reading configuration
information

admin built-ins

admin-forest

http://marklogic.com/xdmp/privileges/
admin/forest

privilege to administer forests

admin built-ins

admin-host

http://marklogic.com/xdmp/privileges/
admin/host

privilege to administer hosts

admin built-ins

admin-app-server

http://marklogic.com/xdmp/privileges/
admin/app-server

privilege to administer app-servers

admin built-ins

admin-app-server-security

http://marklogic.com/xdmp/privileges/
admin/app-server-security

privilege to administer app-servers’
security

admin built-ins

admin-group

http://marklogic.com/xdmp/privileges/
admin/group

privilege to administer groups

admin built-ins

admin-group-security

http://marklogic.com/xdmp/privileges/
admin/group-security

privilege to administer groups’
security

admin built-ins

admin-cluster

http://marklogic.com/xdmp/privileges/
admin/cluster

privilege to administer clusters

admin built-ins

admin-mimetype

http://marklogic.com/xdmp/privileges/
admin/mimetypes

privilege to administer mimetypes

admin built-ins

admin-module-read

http://marklogic.com/xdmp/privileges/
admin-module-read

privilege to use the Admin API for
reading configuration information

admin built-ins
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Name

Action URI

Description

Protects Function

admin-module-write

http://marklogic.com/xdmp/privileges/
admin-module-write

privilege to use the Admin API for
writing configuration information

admin built-ins

admin-ui

http://marklogic.com/xdmp/privileges/
admin-ui

privilege to view the Admin
Interface, but not to make changes

admin built-ins

amp-add-roles

http://marklogic.com/xdmp/privileges/
amp-add-roles

privilege to assign additional roles
to the amp

sec:amp-add-roles

amp-change-database

http://marklogic.com/xdmp/privileges/
amp-change-database

privilege to assign additional roles
to the amp

sec:amps-change-modules-
database

amp-get-roles

http://marklogic.com/xdmp/privileges/
amp-get-roles

privilege to get the roles associated
with the amp

sec:amp-get-roles

amp-remove-roles

http://marklogic.com/xdmp/privileges/
amp-remove-roles

privilege to remove roles assigned
to the amp

sec:am p-remove-roles

amp-set-roles

http://marklogic.com/xdmp/privileges/
amp-set-roles

privilege to set the roles associated
with the amp

sec-amp-set-roles

any-collection

http://marklogic.com/xdmp/privileges/
any-collection

privilege to add to or remove from
any collection, regardless of
whether it is protected

xdmp:document-add-collecti
ons,
xdmp:document-remove-coll
ections,
xdmp:document-set-collectio
ns

any-transaction-locks

http://marklogic.com/xdmp/privileges/
any-transaction-locks

privilege to see URIs currently
locked for read or write by a
transaction.

xdmp:transaction-locks

http://marklogic.com/xdmp/privileges/

privilege to create a document with

xdmp:document-insert,

app-builder

App Builder is no longer part of
MarkLogic

any-uri anv-uri any uri, regardless of whether the xdmp:document-load,
Y uri is protected xdmp:load
privilege to use the Application
http://marklogic.com/xdmp/privileges/ Builder Ul
app-builder p://marklogic.com/xdmp/privileges

appservices-cache-server-
fields

http://marklogic.com/xdmp/privileges/
appservices-cache-server-fields
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cancel-any-requests

http://marklogic.com/xdmp/privileges/
cancel-any-requests

privilege to cancel requests issued
by any user attempting to cancel a
request

admin built-ins

cancel-my-requests

http://marklogic.com/xdmp/privileges/
cancel-my-requests

privilege to cancel requests issued
by the user attempting to cancel a
request

admin built-ins

clang:read

http://marklogic.com/xdmp/privileges/
custom-language-read

privilege to read custom language
configuration specifications

clang:language-config-read

clang:write

http://marklogic.com/xdmp/privileges/
custom-language-write

privilege to write custom language
configuration specifications

clang:language-config-write

collection-add-permissions

http://marklogic.com/xdmp/privileges/
collection-add-permissions

privilege to add permissions to a
collection

sec:get-collections,
sec:collection-add-permissio
ns

collection-get-permissions

http://marklogic.com/xdmp/privileges/
collection-get-permissions

privilege to get permissions on a
collection

sec:collection-get-permissio
ns

collection-remove-permissi
ons

http://marklogic.com/xdmp/privileges/
collection-remove-permissions

privilege to remove permissions
from a collection

sec:get-collections,
sec:collection-remove-permi
ssions

collection-set-permissions

http://marklogic.com/xdmp/privileges/
collection-set-permissions

privilege to set permissions on a
collection

sec:get-collections,
sec:collection-set-permission
s

compartment-get-roles

http://marklogic.com/xdmp/privileges/
compartment-get-roles

privilege to get roles on a
compartment

sec:compartment-get-roles

complete-any-transactions

http://marklogic.com/xdmp/privileges/
complete-any-transactions

privilege to use transaction built-ins
for any transactions

xdmp:transaction-commit,
xdmp:xa-complete

complete-my-transactions

http://marklogic.com/xdmp/privileges/
complete-my-transactions

privilege to use transaction built-ins
for transactions started by the
current user

xdmp:transaction-commit,
xdmp:xa-complete

count-builtins

http://marklogic.com/xdmp/privileges/
counts

privilege to run xdmp:forest-counts

xdmp:forest-counts

create-amp

http://marklogic.com/xdmp/privileges/
create-amp

privilege to create an amp

sec:create-amp
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create-credential

http://marklogic.com/xdmp/privileges/
create-credential

privilege to create security
credentials

sec.create-credential

create-data-role

http://marklogic.com/xdmp/privileges/
create-data-role

privilege for non-admin users (with
manage role) to create and
manage roles

create-data-user

http://marklogic.com/xdmp/privileges/
create-data-user

privilege for non-admin users (with
manage role) to create and
manage users

create-domain

http://marklogic.com/xdmp/privileges/
create-domain

privilege to create domains

dom:create

create-external-security

http://marklogic.com/xdmp/privileges/
create-external-security

privilege to create an external
authentication configuration

sec:create-external-security

create-pipeline

http://marklogic.com/xdmp/privileges/
create-pipeline

privilege to create a pipeline

p:insert
p:create

create-privilege

http://marklogic.com/xdmp/privileges/
create-privilege

privilege to create a privilege

sec.create-role

create-role

http://marklogic.com/xdmp/privileges/
create-role

privilege to create a role

sec:create-role

create-trigger

http://marklogic.com/xdmp/privileges/
create-trigger

privilege to create a trigger

trgr:create-trigger

create-user

http://marklogic.com/xdmp/privileges/
create-user

privilege to create a user

sec:create-user

credential-get-certificate

http://marklogic.com/xdmp/privileges/
credential-get-certificate

privilege to return the certificate for
a credential

sec:credential-get-certificate

credential-get-description

http://marklogic.com/xdmp/privileges/
credential-get-description

privilege to return the description of
a credential

sec:credential-get-descriptio
n

credential-get-id

http://marklogic.com/xdmp/privileges/
credential-get-id

privilege to return the id of a
credential

sec:credential-get-id

credential-get-password

http://marklogic.com/xdmp/privileges/
credential-get-password

privilege to return the password for
a credential

sec:credential-get-password
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credential-get-permissions

http://marklogic.com/xdmp/privileges/
credential-get-permissions

privilege to return the permissions
for a credential

sec:credential-get-permissio
ns

credential-get-private-key

http://marklogic.com/xdmp/privileges/
credential-get-private-key

privilege to return the private key
for a credential

sec:credential-get-private-ke
y

credential-get-signing

http://marklogic.com/xdmp/privileges/
credential-get-signing

privilege to return the signing flag
for a credential

sec:credential-get-signing

credential-get-targets

http://marklogic.com/xdmp/privileges/
credential-get-targets

privilege to return the targets for a
credential

sec:credential-get-targets

credential-get-username

http://marklogic.com/xdmp/privileges/
credential-get-username

privilege to return the user name
for a credential

sec:credential-get-username

credential-set-certificate

http://marklogic.com/xdmp/privileges/
credential-set-certificate

privilege to update the certificate
for a credential

sec:credential-set-certificate

credential-set-description

http://marklogic.com/xdmp/privileges/
credential-set-description

privilege to update the description
for a credential

sec:credential-set-descriptio
n

credential-set-name

http://marklogic.com/xdmp/privileges/
credential-set-name

privilege to update the name for a
credential

sec:credential-set-name

credential-set-password

http://marklogic.com/xdmp/privileges/
credential-set-password

privilege to update the password
for a credential

sec:credential-set-password

credential-set-permissions

http://marklogic.com/xdmp/privileges/
credential-set-permissions

privilege to update the permissions
for a credential

sec:credential-set-permissio
ns

credential-set-signing

http://marklogic.com/xdmp/privileges/
credential-set-signing

privilege to update the signing flag
for a credential

sec:credential-set-signing

credential-set-targets

http://marklogic.com/xdmp/privileges/
credential-set-targets

privilege to update the targets for a
credential

sec:credential-set-targets

credential-set-username

http://marklogic.com/xdmp/privileges/
credential-set-username

privilege to update the user name
for a credential

sec.credential-set-username

credentials-get-aws

http://marklogic.com/xdmp/privileges/
credentials-get-aws

privilege to return the Amazon Web
Services access key, secret key,
and session token

sec:credentials-get-aws
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credentials-set-aws

http://marklogic.com/xdmp/privileges/
credentials-set-aws

privilege to set the Amazon Web
Services access key, secret key,
and session token

sec:credentials-set-aws

cts-write-dictionary

http://marklogic.com/xdmp/privileges/
cts-write-dictionary

data-role-edit-<ROLEID>

http://marklogic.com/xdmp/privileges/
data-role-edit-<ROLEID>

internal privilege to edit a role
created by non-admin user through
create-data-role privilege

data-role-inherit-<ROLEID
>

http://marklogic.com/xdmp/privileges/
data-role-inherit-<ROLEID>

internal privilege to inherit a role
created by non-admin user through
create-data-role privilege

data-user-edit-<USERID>

http://marklogic.com/xdmp/privileges/
data-user-edit-<USERID>

internal privilege to track and
manage a user created by
non-admin user through
create-data-user privilege

database-node-query-roles
ets

http://marklogic.com/xdmp/privileges/
database-node-query-rolesets

privilege to return a sequence of
query-rolesets

xdmp:database-node-query-
rolesets

debug-any-requests

http://marklogic.com/xdmp/privileges/
debug-any-requests

privilege to debug all requests from
any user

debug built-ins

debug-my-requests

http://marklogic.com/xdmp/privileges/
debug-my-requests

privilege to debug your own
requests

debug buit-ins

dis-admin

http://marklogic.com/xdmp/privileges/
dls-admin

privilege to configure the Library
Services

dlIs:break-checkout,
dis:retention-rule,
dis:retention-rule-insert,
dis:retention-rule-remove
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dls-user

http://marklogic.com/xdmp/privileges/

dis-user

privilege to use the Library
Services

dis:as-of-query
dis:author-query
dis:document-add-collection
s
dis:document-add-permissio
ns
dis:document-add-properties
dls:document-checkin
dis:document-checkout
dls:document-checkout-statu
s

dls:document-delete
dis:document-extract-part
dIs:document-get-permission
s

dIs:document-history
dis:document-include-query
dls:document-insert-and-ma
nage
dIs:document-is-managed
dis:document-manage
dIs:document-purge
dis:document-remove-collect
ions
dis:document-remove-permi
ssions
dis:document-remove-proper
ties
dis:document-retention-rules
dls:document-set-collections
dis:document-set-permission
s
dis:document-set-properties
dIs:document-set-property
dis:document-set-quality
dis:document-unmanage
dis:document-update
dls:document-version
dis:document-version-as-of
dls:document-version-delete
dis:document-version-query
dls:document-version-uri
dis:document-versions-query
dIs:documents-query
dis:link-expand
dis:link-references
dis:node-expand

dis:purge

dis:retention-rules
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ec2-http-protected

http://marklogic.com/xdmp/privileges/
ec2-http-protected

environment-ui

http://marklogic.com/xdmp/privileges/
environment-ui

external-security-clear-cac
he

http://marklogic.com/xdmp/privileges/
external-security-clear-cache

privilege to clear the login cache in
an external authorization
configuration object

sec:external-security-clear-c
ache

external-security-get-authe
ntication

http://marklogic.com/xdmp/privileges/
external-security-get-authentication

privilege to return the
authentication protocol set in an
external authorization configuration
object

sec:external-security-get-aut
hentication

external-security-get-autho
rization

http://marklogic.com/xdmp/privileges/
external-security-get-authorization

privilege to return the authorization
scheme set in an external
authorization configuration object

sec:external-security-get-aut
horization

external-security-get-cach
e-timeout

http://marklogic.com/xdmp/privileges/
external-security-get-cache-timeout

privilege to return the login cache
timeout set in an external
authorization configuration object

sec:external-security-get-cac

he-timeout

external-security-get-descr
iption

http://marklogic.com/xdmp/privileges/
external-security-get-description

privilege to return the description
set in an external authorization
configuration object

sec:external-security-get-des

cription

external-security-get-http-o
ption

http://marklogic.com/xdmp/privileges/
external-security-get-http-option

privilege to return the http options
set in an external authorization
configuration object

sec:external-security-get-htt
p-options

external-security-get-ldap-
attribute

http://marklogic.com/xdmp/privileges/
external-security-get-ldap-attribute

privilege to return the LDAP
attribute for user lookup set in an
external authorization configuration
object

sec:external-security-get-lda
p-attribute

external-security-get-ldap-
base

http://marklogic.com/xdmp/privileges/
external-security-get-ldap-base

privilege to return the LDAP base
for user lookup set in an external
authorization configuration object

sec:external-security-get-lda
p-base

external-security-get-ldap-
bind-method

http://marklogic.com/xdmp/privileges/
external-security-get-ldap-bind-method

privilege to return the bind method
set in an external authorization
configuration object

sec:external-security-get-lda
p-bind-method
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external-security-get-ldap-
default-user

http://marklogic.com/xdmp/privileges/
external-security-get-ldap-default-user

privilege to return the default LDAP
user name set in an external
authorization configuration object

sec:external-security-get-lda
p-default-user

external-security-get-ldap-
member-attribute

http://marklogic.com/xdmp/privileges/
external-security-get-ldap-member-attri
bute

privilege to return the member
attribute set in an external
authorization configuration object

sec:external-security-get-lda
p-member-attribute

external-security-get-ldap-
memberof-attribute

http://marklogic.com/xdmp/privileges/
external-security-get-ldap-memberof-att
ribute

privilege to return the memberof
attribute set in an external
authorization configuration object

sec:external-security-get-lda
p-memberof-attribute

external-security-get-ldap-
server-uri

http://marklogic.com/xdmp/privileges/
external-security-get-ldap-server-uri

privilege to return the LDAP server
uri set in an external authorization
configuration object

sec:external-security-get-lda
p-server-uri

external-security-get-saml-
attribute-names

http://marklogic.com/xdmp/privileges/
external-security-get-saml-attribute-nam
es

privilege to return the SAML
attribute names set in an external
authorization configuration object

sec:external-security-get-sa
ml-attribute-names

external-security-get-saml-
entity-id

http://marklogic.com/xdmp/privileges/
external-security-get-saml-entity-id

privilege to return the SAML entity
id set in an external authorization
configuration object

sec:external-security-get-sa
ml-entity-id

external-security-get-saml-
privilege-attribute-name

http://marklogic.com/xdmp/privileges/
external-security-get-saml-privilege-attri
bute-name

privilege to return the SAML
privilege attribute name set in an
external authorization configuration
object

sec:external-security-get-sa
ml-privilege-attribute-name

external-security-get-ssl-cli
ent-certificate-authorities

http://marklogic.com/xdmp/privileges/
external-security-get-ssl-client-certificat
e-authorities

privilege to return the external
security's SSL client certificate
authorities set in an external
authorization configuration object

sec:external-security-get-ssl-
client-certificate-authorities

external-security-get-ssl-re
quire-client-certificate

http://marklogic.com/xdmp/privileges/
external-security-get-ssl-requier-client-c
ertificate

privilege to return the external
security's SSL require client
certificate flag set in an external
authorization configuration object

sec:external-security-get-ssl-
require-client-certificate

external-security-set-authe
ntication

http://marklogic.com/xdmp/privileges/
external-security-set-authentication

privilege to set the authentication
protocol in an external
authorization configuration object

sec:external-security-set-aut
hentication

external-security-set-autho
rization

authorization http://marklogic.com/
xdmp/privileges/
external-security-set-authorization

privilege to set the authorization
scheme in an external
authorization configuration object

sec:external-security-set-aut
horization
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external-security-set-cache
-timeout

http://marklogic.com/xdmp/privileges/
external-security-set-cache-timeout

privilege to set the login cache
timeout in an external authorization
configuration object

sec:external-security-set-cac
he-timeout

external-security-set-descri
ption

http://marklogic.com/xdmp/privileges/
external-security-set-description

privilege to set the description in an
external authorization configuration
object

sec:external-security-set-des
cription

external-security-set-http-o
ptions

http://marklogic.com/xdmp/privileges/
external-security-set-http-options

privilege to set the http options in
an external authorization
configuration object

sec:external-security-set-http
-options

external-security-set-ldap-
attribute

http://marklogic.com/xdmp/privileges/
external-security-set-ldap-attribute

privilege to set the LDAP attribute
for user lookup in an external
authorization configuration object

sec:external-security-set-lda
p-attribute

external-security-set-ldap-
base

http://marklogic.com/xdmp/privileges/
external-security-set-ldap-base

privilege to set the LDAP base for
user lookup in an external
authorization configuration object

sec:external-security-set-lda
p-base

external-security-set-ldap-
bind-method

http://marklogic.com/xdmp/privileges/
external-security-set-ldap-bind-method

privilege to set the bind method in
an external authorization
configuration object

sec:external-security-set-lda
p-bind-method

external-security-set-ldap-
default-user

http://marklogic.com/xdmp/privileges/
external-security-set-ldap-default-user

privilege to set the default user
name in an external authorization
configuration object

sec:external-security-set-lda
p-default-user

external-security-set-ldap-
member-attribute

http://marklogic.com/xdmp/privileges/
external-security-set-ldap-member-attri
bute

privilege to set the member LDAP
attribute in an external
authorization configuration object

sec:external-security-set-lda
p-member-attribute

external-security-set-ldap-
memberof-attribute

http://marklogic.com/xdmp/privileges/

external-security-set-ldap-memberof-att

ribute

privilege to set the memberof
LDAP attribute in an external
authorization configuration object

sec:external-security-set-lda
p-memberof-attribute

external-security-set-ldap-
password

http://marklogic.com/xdmp/privileges/
external-security-set-ldap-password

privilege to set the default user
password in an external
authorization configuration object

sec:external-security-set-lda
p-password

external-security-set-ldap-
server-uri

http://marklogic.com/xdmp/privileges/
external-security-set-ldap-server-uri

privilege to set the LDAP server uri
in an external authorization
configuration object

sec:external-security-set-lda
p-server-uri
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external-security-set-name

http://marklogic.com/xdmp/privileges/
external-security-set-name

privilege to set the name of an
external authorization configuration
object

sec:external-security-set-na
me

external-security-set-saml-
attribute-names

http://marklogic.com/xdmp/privileges/
external-security-set-saml-attribute-nam
es

privilege to set SAML attribute
names used by other security
objects to identify a SAML
configuration

sec:external-security-set-sa
ml-attribute-names

external-security-set-saml-
entity-id

http://marklogic.com/xdmp/privileges/
external-security-set-saml-entity-id

privilege to set the SAML entity ID
used by other security objects to
identify a SAML configuration

sec:external-security-set-sa
ml-entity-id

external-security-set-saml-
privilege-attribute-name

http://marklogic.com/xdmp/privileges/
external-security-set-saml-privilege-attri
bute-name

privilege to set the SAML privilege
attribute name in a SAML
configuration

sec:external-security-set-sa
ml-privilege-attribute-name

external-security-set-ssl-cli
ent-certificate-authorities

http://marklogic.com/xdmp/privileges/
external-security-set-ssl-client-certificat
e-authorities

privilege to set the SSL client
certificate authorities in an external
authorization configuration object

sec:external-security-set-ssl-
client-certificate-authorities

external-security-set-ssl-re
quire-client-certificate

http://marklogic.com/xdmp/privileges/
external-security-set-ssl-requier-client-c
ertificate

privilege to set the SSL require
client certificate flag in an external
authorization configuration object

sec:external-security-set-ssl-
require-client-certificate

flexrep-admin

http://marklogic.com/xdmp/privileges/
flexrep-admin

privilege to administer flexible
replication

flexible replication functions

flexrep-internal

http://marklogic.com/xdmp/privileges/
flexrep-internal

used for amping flexible replication
functions

flexible-internal

flexrep-user

http://marklogic.com/xdmp/privileges/
flexrep-user

privilege to use flexible replication

flexible replication user
functions

forget-any-xa-transactions

http://marklogic.com/xdmp/privileges/
forget-any-xa-transactions

privilege to run built-in to forget XA
transactions for any transactions

xdmp:xa-forget,
xdmp:xqg-forget-xid

forget-my-xa-transactions

http://marklogic.com/xdmp/privileges/
forget-my-xa-transactions

privilege to run built-in to forget XA
transactions for the user's
transactions

xdmp:xa-forget,
xdmp:xqg-forget-xid

get-amp

http://marklogic.com/xdmp/privileges/
get-amp

privilege to get an amp

sec:get-amp
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get-an-admin-user-id

http://marklogic.com/xdmp/privileges/
get-an-admin-user-id

privilege to get an admin user id

get-appserver-logs

http://marklogic.com/xdmp/privileges/
logs/appserver

privilege to get App Server logs

get-compartments

http://marklogic.com/xdmp/privileges/
get-compartments

privilege to get a the compartments

sec:get-compartments

get-credential

http://marklogic.com/xdmp/privileges/
get-credential

privilege to get a PEM encoded
X509 certificate

sec:get-credential

get-credential-by-id

http://marklogic.com/xdmp/privileges/
get-credential-by-id

privilege to get a PEM encoded
X509 certificate

get-credential-ids

http://marklogic.com/xdmp/privileges/
get-credential-ids

privilege to get all of the credential
IDs in the security database

get-credential-names

http://marklogic.com/xdmp/privileges/
get-credential-names

privilege to get all of the credential
names in the security database

get-credentials-encoded-k

http://marklogic.com/xdmp/privileges/

ek get-credentials-encoded-kek
get-logs Irgtgps://markloglc.com/xdmp/perlIeges/ privilege to get logs

e http://marklogic.com/xdmp/privileges/ privilege to get a privilege from I
get-privilege get-privilege action uri and type sec.get-privilege
get-role-ids http://marklogic.com/xdmp/privileges/ privilege to get role ids internal functions

get-role-ids

get-role-names

http://marklogic.com/xdmp/privileges/
get-role-names

privilege to get role names

internal functions

get-saml-entity-ids

http://marklogic.com/xdmp/privileges/
get-saml-entity-ids

privilege to get the SAML entity ids
stored in the Security database

sec:get-saml-entity-ids

get-system-logs

http://marklogic.com/xdmp/privileges/
logs/system

privilege to get system logs

get-taskserver-logs

http://marklogic.com/xdmp/privileges/
logs/taskserver

privilege to get taskserver logs
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get-user-names

http://marklogic.com/xdmp/privileges/
get-user-names

privilege to get user names

sec:get-user-names

grant-all-roles

http://marklogic.com/xdmp/privileges/
grant-all-roles

privilege to grant a user all roles.
Either grant-all-roles or
grant-my-roles would be needed
by functions that assign roles.

sec:create-user,
sec:user-set-roles,
sec:user-add-roles,
sec:user-remove-roles,
sec.create-role,
sec:role-set-roles,
sec:role-add-roles,
sec:role-remove-roles,
sec:remove-role-from-roles,
sec:remove-role-from-privile
ges,
sec:remove-role-from-amps,
sec.create-role,
sec:privilege-set-roles,
sec:privilege-add-roles,
sec:privilege-remove-roles,
sec:create-amp,
sec:amp-set-roles,
sec:amp-add-roles,
sec:amp-remove-roles

grant-my-roles

http://marklogic.com/xdmp/privileges/
grant-my-roles

privilege to grant a user my roles.
Either grant-all-roles or
grant-my-roles would be needed
by functions that assign roles.

sec:create-user,
sec:user-set-roles,
sec:user-add-roles,
sec:user-remove-roles,
sec.create-role,
sec:role-set-roles,
sec:role-add-roles,
sec:role-remove-roles,
sec:remove-role-from-roles,
sec:remove-role-from-privile
ges,
sec:remove-role-from-amps,
sec.create-role,
sec:privilege-set-roles,
sec:privilege-add-roles,
sec:privilege-remove-roles,
sec:create-amp,
sec:amp-set-roles,
sec:amp-add-roles,
sec:amp-remove-roles
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hadoop-user-read

http://marklogic.com/xdmp/privileges/
hadoop-user-read

privilege to use MarkLogic Server
as an input for a Hadoop
MapReduce job that reads data
from MarkLogic Server.

Java APIs in the Hadoop
package.

hadoop-user-write

http://marklogic.com/xdmp/privileges/
hadoop-user-write

privilege to use MarkLogic Server
as an input for a Hadoop
MapReduce job that writes data
from MarkLogic Server

Java APIs in the Hadoop
package.

http://marklogic.com/xdmp/privileges/

privilege to use the HealthCheck

healthcheck healthcheck App Server
http://marklogic.com/xdmp/privileges/ privilege to use Information Studio
infostudio infgétudio gic. p/p 9 Information Studio is no longer part Information Studio functions
of MarkLogic

iava http://marklogic.com/xdmp/privileges/

! java
For example non-admin
users can use manage role
plus create-data-role/
create-data-user granular

) . . - privilege to manage roles/
manage http://marklogic.com/xdmp/privileges/ privilege to run the Management users created by data users

manage

API

or granted.
package:add-database,
package:add-appserver,

All of the resource addresses
in the Management API

manage-admin

http://marklogic.com/xdmp/privileges/
manage-admin

privilege to use the manage REST
APIs

my-transaction-locks

http://marklogic.com/xdmp/privileges/
my-transaction-locks

privilege to return URIs currently
locked for read or write by a
transaction

xdmp:transaction-locks

native-plugin

http://marklogic.com/xdmp/privileges/
native-plugin

node-query-rolesets

http://marklogic.com/xdmp/privileges/
node-query-rolesets

privilege to return query-rolesets

xdmp:node-query-rolesets

Administrator’ s Guide—Page 482



-file

odbc-eval-modules-change-file

filesystem root from odbc

odbc:insert

http://marklogic.com/xdmp/privileges/
odbc-insert

privilege to execute insert
statements from odbc

odbc inserts

odbc:insert-in

http://marklogic.com/xdmp/privileges/
odbc-insert-in

privilege to execute insert
statements from odbc

odbc inserts into another
database

odbc:invoke

http://marklogic.com/xdmp/privileges/
odbc-invoke

privilege to execute invoke
statements from odbc

odbc invokes

odbc:invoke-in

http://marklogic.com/xdmp/privileges/
odbc-invoke-in

privilege to execute invoke
statements from odbc

odbc invokes into another
database

odbc:invoke-modules-chan
ge

http://marklogic.com/xdmp/privileges/
odbc-invoke-modules-change

privilege to execute invoke
statements that change a modules
database from odbc

odbc invokes that change
the modules database

odbc:invoke-modules-chan
ge-file

http://marklogic.com/xdmp/privileges/
odbc-invoke-modules-change-file

privilege to execute invoke
statements that change a
filesystem root from odbc

odbc invokes that change
the filesystem root

odbc:spawn

http://marklogic.com/xdmp/privileges/
odbc-spawn

privilege to execute spawn
statements from odbc

odbc spawns

odbc:spawn-in

http://marklogic.com/xdmp/privileges/
odbc-spawn-in

privilege to execute spawn
statements from odbc

odbc spawns into another
database

odbc:spawn-modules-chan
ge

http://marklogic.com/xdmp/privileges/
odbc-spawn-modules-change

privilege to execute spawn
statements that change a modules
database from odbc

odbc spawn that change the
modules database
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odbc:eval http://marklogic.com/xdmp/privileges/ privilege to execute eval xdmp:eval
odbc-eval statements from odbc

. P http://marklogic.com/xdmp/privileges/ privilege to execute eval-in . F

odbe:eval-in odbc-eval-in statements from odbc xdmp:eval-in
. .- rivilege to execute eval

. http://marklogic.com/xdmp/privileges/ P .

odbc:eval-modules-change | oo oo dules-change statements that change a modules xdmp:eval
database from odbc

. ) ) . . L privilege to execute eval

odbc:eval-modules-change http://marklogic.com/xdmp/privileges/ statements that change a xdmp:eval
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odbc:spawn-modules-chan
ge-file

http://marklogic.com/xdmp/privileges/
odbc-spawn-modules-change-file

privilege to execute spawn
statements that change a
filesystem root from odbc

odbc spawn that change the
filesystem root

path-add-permissions

http://marklogic.com/xdmp/privileges/
path-add-permissions

privilege to add permissions for a
protected path

sec:path-add-permissions

path-get-permissions

http://marklogic.com/xdmp/privileges/
path-get-permissions

privilege to return permissions for a
protected path

sec:path-get-permissions

path-remove-permissions

http://marklogic.com/xdmp/privileges/
path-remove-permissions

privilege to remove permissions for
a protected path

sec:path-remove-permission
s

path-set-permissions

http://marklogic.com/xdmp/privileges/
path-set-permissions

privilege to set permissions for a
protected path

sec:path-set-permissions
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pki

http://marklogic.com/xdmp/privileges/pki

privilege to use the PKI functions.

pki:create-template,
pki:delete-certificate,
pki:delete-template ,
pki:generate-certificate-requ
est,
pki:generate-template-certifi
cate-authority ,
pki:generate-temporary-certif
icate,
pki:generate-temporary-certif
icate-if-necessary,
pki:get-certificate,
pki:get-certificate-pem,
pki:get-certificate-xml ,
pki:get-certificates,
pki:get-certificates-for-templ
ate ,
pki:get-certificates-for-templ
ate-xml,
pki:get-pending-certificate-re
quest,
pki:get-pending-certificate-re
quests-pem,
pki:get-pending-certificate-re
guests-xml,
pki:get-template,
pki:get-template-by-name,
pki:get-template-certificate-a
uthority

pki:get-template-ids,
pki:get-trusted-certificate-ids,
pki:insert-certificate-revocati
on-list,
pki:insert-signed-certificates,
pki:insert-template,
pki:insert-trusted-certificates,
pki:is-temporary,
pki:need-certificate,
pki:template-get-description,
pki:template-get-id,
pki:template-get-key-options,
pki:template-get-key-type,
pki:template-get-name,
pki:template-get-request,
pki:template-get-version,
pki:template-in-use,
pki:template-set-description,
pki:template-set-key-options,
pki:template-set-key-type,
pki:template-set-name,
pki:template-set-request

dmimistrator s Guide—Fx



MarkLogic Server

MarkLogic 10—May, 2019

Appendix B: Pre-defined Execute Privileges

Name

Action URI

Description

Protects Function

plugin-register

http://marklogic.com/xdmp/privileges/
plugin-register

privilege to use the plugin API

plugin:register

plugin-server-fields

http://marklogic.com/xdmp/privileges/
plugin-server-fields

privilege to use the plugin API

Used by the plugin API

prepare-any-xa-transaction
s

http://marklogic.com/xdmp/privileges/
prepare-any-xa-transactions

privilege to run built-in to prepare
XA transactions for any
transactions

xdmp:xa-prepare

prepare-my-xa-transaction
s

http://marklogic.com/xdmp/privileges/
prepare-my-xa-transactions

privilege to run built-in to prepare
XA transactions for the user’s
transactions

xdmp:xa-prepare

privilege-add-roles

http://marklogic.com/xdmp/privileges/
privilege-add-roles

privilege to assign the privilege to
additional roles

sec:privilege-add-roles

privilege-get-roles

http://marklogic.com/xdmp/privileges/
privilege-get-roles

privilege to get all roles associated
with a privilege

sec:privilege-get-roles

privilege-remove-roles

http://marklogic.com/xdmp/privileges/
privilege-remove-roles

privilege to remove privilege from
roles to which it is assigned

sec:privilege-remove-roles

privilege-set-name

http://marklogic.com/xdmp/privileges/
privilege-set-name

privilege to set a privilege’s name

sec:privilege-set-name

privilege-set-roles

http://marklogic.com/xdmp/privileges/
privilege-set-roles

privilege to set roles associated
with a privilege

sec:privilege-set-roles

profile-any-requests

http://marklogic.com/xdmp/privileges/
profile-any-requests

privilege to profile requests
initiated by any user

prof:enable and other profile
APIs

profile-my-requests

http://marklogic.com/xdmp/privileges/
profile-my-requests

privilege to profile requests
initiated by the user running the
request from which profiling is
called

prof:enable and other profile
APIs

protect-collection

http://marklogic.com/xdmp/privileges/
protect-collection

privilege to make a new or existing
collection protected

sec:protect-collection

protect-path

http://marklogic.com/xdmp/privileges/
protect-path

privilege to protect a path

sec:protect-path

gconsole

http://marklogic.com/xdmp/privileges/
gconsole

privilege to run Query Console
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redaction-user

http://marklogic.com/xdmp/privileges/
redaction-user

privilege to validate and set
redaction rules

rdt:rule-validate
rdt:redact

remove-amp

http://marklogic.com/xdmp/privileges/
remove-amp

privilege to remove an amp from
the security database

sec:remove-amp

remove-credential

http://marklogic.com/xdmp/privileges/
remove-credential

privilege to remove credentials

sec:remove-credential

remove-credential-by-id

http://marklogic.com/xdmp/privileges/
remove-credential-by-id

privilege to remove credentials

sec:remove-credential-by-id

remove-external-security

http://marklogic.com/xdmp/privileges/
remove-external-security

privilege to remove external
authentication configuration
objects

sec:remove-external-security

remove-path

http://marklogic.com/xdmp/privileges/
remove-path

privilege to remove protection from
protected paths

sec:remove-path

remove-privilege

http://marklogic.com/xdmp/privileges/
remove-privilege

privilege to remove a privilege from
the security database

sec:remove-privilege

remove-query-rolesets

http://marklogic.com/xdmp/privileges/
remove-query-rolesets

privilege to remove query rolesets
from the Security database

sec:remove-query-rolesets

remove-role

http://marklogic.com/xdmp/privileges/
remove-role

privilege to remove a role from the
security database

sec:remove-role

remove-role-from-amps

http://marklogic.com/xdmp/privileges/
remove-role-from-amps

privilege to remove a role from all
amps in the security database

sec:remove-role-from-amps

remove-role-from-privilege
s

http://marklogic.com/xdmp/privileges/
remove-role-from-privileges

privilege to remove a role from all
privileges in the security database

sec:remove-role-from-privile
ges

remove-role-from-roles

http://marklogic.com/xdmp/privileges/
remove-role-from-roles

privilege to remove a role from all
roles in the security database

sec:remove-role-from-roles

remove-role-from-users

http://marklogic.com/xdmp/privileges/
remove-role-from-users

privilege to remove a role from all
users in the security database

sec:.remove-role-from-users

remove-user

http://marklogic.com/xdmp/privileges/
remove-user

privilege to remove a user from the
security database

sec:.remove-user

rest-admin

http://marklogic.com/xdmp/privileges/
rest-admin

privilege to perform administrative
tasks using the REST API

REST APIs
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; http://marklogic.com/xdmp/privileges/ privilege to perform read
rest-reader rest-reader operations using the REST API REST APIs
g http://marklogic.com/xdmp/privileges/
rest-tracer rest-tracer
rest-writer http://marklogic.com/xdmp/privileges/ privilege to perform update tasks REST APIs

rest-writer

using the REST API

role-add-roles

http://marklogic.com/xdmp/privileges/
role-add-roles

privilege to add roles to the roles of
a specified role

sec:role-add-roles

role-exists

http://marklogic.com/xdmp/privileges/
get-role

privilege to find out if a role exists

sec:role-exists

role-get-compartment

http://marklogic.com/xdmp/privileges/
role-get-compartment

privilege to get a role’s
compartment

sec:role-get-compartment

role-get-default-collections

http://marklogic.com/xdmp/privileges/
role-get-default-collections

privilege to get a role’s default
collections

sec:role-get-default-collectio
ns

role-get-default-permission
s

http://marklogic.com/xdmp/privileges/
role-get-default-permissions

privilege to get a role’s default
permissions

sec:role-get-default-permissi
ons

role-get-description

http://marklogic.com/xdmp/privileges/
role-get-description

privilege to get a role’s description

sec:role-get-description

role-get-external-names

http://marklogic.com/xdmp/privileges/
role-get-external-names

privilege to get a role’s external
LDAP group names

sec:role-get-external-names

role-get-roles

http://marklogic.com/xdmp/privileges/
role-get-roles

privilege to get all the roles
included in the specified role

sec:role-get-roles

role-privileges

http://marklogic.com/xdmp/privileges/
role-privileges

privilege to get all the privileges for
a given role

sec:role-privileges

role-remove-roles

http://marklogic.com/xdmp/privileges/
role-remove-roles

privilege to remove roles from the
roles of a specified role

sec:role-remove-roles

role-set-default-collections

http://marklogic.com/xdmp/privileges/
role-set-default-collections

privilege to set a role’s default
collections

sec:role-set-default-collectio
ns

role-set-default-permission
s

http://marklogic.com/xdmp/privileges/
role-set-default-permissions

privilege to set a role’s default
permissions

sec:role-set-default-permissi
ons
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role-set-description

http://marklogic.com/xdmp/privileges/
role-set-description

privilege to set a role’s name

sec:role-set-description

role-set-external-names

http://marklogic.com/xdmp/privileges/
role-set-external-names

privilege to set external LDAP
distinguished names for a role

sec:role-set-external-names

role-set-name

http://marklogic.com/xdmp/privileges/
role-set-name

privilege to change a role’s name

sec:role-set-name

role-set-roles

http://marklogic.com/xdmp/privileges/
role-set-roles

privilege to change all the roles in
the specified role

sec:role-set-roles

saml-entity-delete

http://marklogic.com/xdmp/privileges/
saml-entity-delete

privilege to delete a SAML entity

sec:saml-entity-delete

saml-entity-insert

http://marklogic.com/xdmp/privileges/
saml-entity-insert

privilege to insert a SAML entity
into the Security database

sec:saml-entity-insert

sem:sparq|

http://marklogic.com/xdmp/privileges/
sem-sparq|

privilege to run a sparqgl query

sem:sparq|

sem:sparql-update

http://marklogic.com/xdmp/privileges/
sem-spargl-update

privilege to run a sparql update

sem:sparql-update

set-any-time-limit

http://marklogic.com/xdmp/privileges/
xdmp-set-request-time-limit-any

privilege to change the request
time limit

xdmp:set-request-time-limit

set-any-transaction-name

http://marklogic.com/xdmp/privileges/
xdmp-set-transaction-name-any

privilege to set a name for any
transaction

xdmp:set-transaction-name

set-any-transaction-time-li
mit

http://marklogic.com/xdmp/privileges/
xdmp-set-transaction-time-limit-any

privilege to set a time limit for any
transaction

xdmp:set-transaction-time-li
mit

set-my-time-limit

http://marklogic.com/xdmp/privileges/
xdmp-set-request-time-limit-my

privilege to change the request
time limit

xdmp:set-request-time-limit

set—my—transaction—name

http://marklogic.com/xdmp/privileges/
xdmp-set-transaction-name-my

privilege to set a name for the
user’s transactions

xdmp:set-transaction-name

set-my-transaction-time-li
mit

http://marklogic.com/xdmp/privileges/
xdmp-set-transaction-time-limit-my

privilege to set a time limit for the
user’s transactions

xdmp:set-transaction-time-li
mit

status-builtins

http://marklogic.com/xdmp/privileges/
status

privilege to access the status
built-ins

status built-ins
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switch-task-user

http://marklogic.com/xdmp/privileges/
switch-task-user

privilege for setting the task-user if
it is not the current user

temporal-admin

http://marklogic.com/xdmp/privileges/
temporal-admin

privilege to execute temporal
admin functions

All temporal admin functions

temporal-internal

http://marklogic.com/xdmp/privileges/
temporal-internal

internal temporal privilege

temporal-document-protect

http://marklogic.com/xdmp/privileges/
temporal-document-protect

privilege to protect a temporal
document from certain temporal
operations for a period of time

temporal:document-protect

temporal:document-wipe

http://marklogic.com/xdmp/privileges/
temporal-document-wipe

privilege to delete all versions of a
temporal document

temporal:document-wipe

temporal:set-Isqt-automati
on

http://marklogic.com/xdmp/privileges/
temporal-set-Isgt-automation

privilege to set Last Stable Query
Time (LSQT) management to
automatic

temporal:set-Isqt-automation

temporal:set-use-Isqt

http://marklogic.com/xdmp/privileges/
temporal-set-use-Isqt

privilege to enable or disable the
use of LSQT (Last Stable Query
Time) on temporal collections

temporal:set-use-Isqt

temporal:statement-set-sy
stem-time

http://marklogic.com/xdmp/privileges/
temporal-statement-set-system-time

privilege to set the system start
time on temporal documents

temporal:statement-set-syst
em-time

term-query

http://marklogic.com/xdmp/privileges/
term-query

cts:term-query

database-create-sub-datab
ase

http://marklogic.com/xdmp/privileges/
database-create-sub-database

privilege to create sub databases

tieredstorage:database-creat
e-sub-database

database-create-super-dat
abase

http://marklogic.com/xdmp/privileges/
database-create-super-database

privilege to create super databases

tieredstorage:database-creat
e-super-database

database-delete-sub-datab
ase

http://marklogic.com/xdmp/privileges/
database-delete-sub-database

privilege to delete sub databases

tieredstorage:database-delet
e-sub-database

database-delete-super-dat
abase

http://marklogic.com/xdmp/privileges/
database-delete-super-database

privilege to delete super databases

tieredstorage:database-delet
e-super-database

database-partition-number
s

http://marklogic.com/xdmp/privileges/
database-partition-numbers

privilege to return the partition
numbers of the forests in a
database

tieredstorage:database-partit
ion-numbers

Administrator’ s Guide—Page 490



MarkLogic Server

Appendix B: Pre-defined Execute Privileges

Name

Action URI

Description

Protects Function

database-partitions

http://marklogic.com/xdmp/privileges/
database-partitions

privilege to return the names of the
partitions in a database

tieredstorage:database-partit
ions

forest-combine

http://marklogic.com/xdmp/privileges/
forest-combine

privilege to combine data in
multiple forests into one new forest

tieredstorage:forest-combine

forest-migrate

http://marklogic.com/xdmp/privileges/
forest-migrate

privilege to move data in a forest to
new data directories

tieredstorage:forest-migrate

partition-create

http://marklogic.com/xdmp/privileges/
partition-create

privilege to create a query partition

tieredstorage:query-partition-
create

partition-delete

http://marklogic.com/xdmp/privileges/
partition-delete

privilege to delete a query partition

tieredstorage:partition-delete

partition-delete-query

http://marklogic.com/xdmp/privileges/
partition-delete-query

privilege to delete a query from a
partition

tieredstorage:partition-delete
-query

partition-forests

http://marklogic.com/xdmp/privileges/
partition-forests

privilege to returns ids of the
forests in a query partition

tieredstorage:partition-forest
s

partition-get-exclusion-ena
bled

http://marklogic.com/xdmp/privileges/
partition-get-exclusion-enabled

privilege to return the
safe-to-exclude setting for a
database

tieredstorage:partition-get-ex
clusion-enabled

partition-get-query

http://marklogic.com/xdmp/privileges/
partition-get-query

privilege to return the query of a
partition

tieredstorage:partition-get-qu
ery

partition-migrate

http://marklogic.com/xdmp/privileges/
partition-migrate

privilege to migrate forests in a
partition to a data directory and
hosts

tieredstorage:partition-migrat
e

partition-number-forests

http://marklogic.com/xdmp/privileges/
partition-number-forests

privilege to return the IDs of the
forests associated with a partition

tieredstorage:partition-numb
er-forests

partition-queries

http://marklogic.com/xdmp/privileges/
partition-queries

privilege to return the queries in a
schema database

tieredstorage:partition-querie
s

partition-resize

http://marklogic.com/xdmp/privileges/
partition-resize

privilege to create or combine
forests in a partition

tieredstorage:partition-resize

partition-set-availability

http://marklogic.com/xdmp/privileges/
partition-set-availability

privilege to set the availability of
the partition

tieredstorage:partition-set-av
ailability

partition-set-exclusion-ena
bled

http://marklogic.com/xdmp/privileges/
partition-set-exclusion-enabled

privilege to exclude a query
partition from being searched if the
search query does not match the
query assignment policy set for the
partition

tieredstorage:partition-set-ex
clusion-enabled

partition-set-query

http://marklogic.com/xdmp/privileges/
partition-set-query

privilege to set the query for a
partition

tieredstorage:partition-set-qu
ery

partition-set-updates-allow
ed

http://marklogic.com/xdmp/privileges/
partition-set-updates-allowed

privilege to set update-allowed
state for the forests in a partition

tieredstorage:partition-set-up
dates-allowed

partition-transfer

http://marklogic.com/xdmp/privileges/
partition-transfer

privilege to transfer a partition from
one database to another

tieredstorage:partition-transf
er
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unprotect-collection

http://marklogic.com/xdmp/privileges/
unprotect-collection

privilege to change roles for a
collection

xdmp:document-add-collecti
ons,
xdmp:document-remove-coll
ections,
xdmp:document-set-collectio
ns

unprotect-path

http://marklogic.com/xdmp/privileges/
unprotect-path

privilege to remove a protection
from a protected path

sec:unprotect-path

unprotected-collections

http://marklogic.com/xdmp/privileges/
unprotected-collections

privilege to add to or remove from
collections that are unprotected

xdmp:document-add-collecti
ons,
xdmp:document-remove-coll
ections,
xdmp:document-set-collectio
ns

unprotected-uri

http://marklogic.com/xdmp/privileges/
unprotected-uri

privilege to create document with
uri’s that are unprotected

xdmp:document-insert,
xdmp:load

user-add-roles

http://marklogic.com/xdmp/privileges/
user-add-roles

privilege to add roles to a user

sec:user-add-roles

user-exists

http://marklogic.com/xdmp/privileges/
get-user

privilege to check if a user exists in
the security database

sec.user-exists

user-get-default-collections

http://marklogic.com/xdmp/privileges/
user-gt-default-collections

privilege to get a user’s default
collections

sec:user-get-default-collectio
ns

user-get-default-permissio
ns

http://marklogic.com/xdmp/privileges/
user-get-default-permissions

privilege to get user’s default
permissions

sec:user-get-default-permiss
ions

user-get-description

http://marklogic.com/xdmp/privileges/
user-get-description

privilege to get user’s description

sec:user-get-description
(if not logged in as user)

user-get-external-names

http://marklogic.com/xdmp/privileges/
user-get-external-names

privilege to get the external LDAP
group names assigned to a user

sec:user-get-external-names

user-get-password-extra

http://marklogic.com/xdmp/privileges/
user-get-password-extra

privilege to get the password-extra
element from the user document

sec:user-get-password-extra

user-get-roles

http://marklogic.com/xdmp/privileges/
user-get-roles

privilege to get user’s roles

sec:user-get-roles
(if not logged in as user)

user-privileges

http://marklogic.com/xdmp/privileges/
user-privileges

privilege to get a user’'s complete
privileges

sec:user-privileges
(if not logged in as user)

user-remove-roles

http://marklogic.com/xdmp/privileges/
user-remove-roles

privilege to remove roles from a
user

sec:user-remove-roles

user-set-default-collections

http://marklogic.com/xdmp/privileges/
user-set-default-collections

privilege to set a user’'s default
collections

sec:user-set-default-collectio
ns

user-set-default-permissio
ns

http://marklogic.com/xdmp/privileges/
user-set-default-permissions

privilege to set a user’'s default
permissions

sec:user-set-default-permissi
ons

user-set-description

http://marklogic.com/xdmp/privileges/
user-set-description

privilege to set a user’s description

sec:user-set-description (
if not logged in as user)

user-set-external-names

http://marklogic.com/xdmp/privileges/
user-set-external-names

privilege to set the external names
for a user

sec:user-set-external-names
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user-set-name

http://marklogic.com/xdmp/privileges/
user-set-name

privilege to set a user’'s name

sec:user-set-name
(if not logged in as user)

user-set- password

http://marklogic.com/xdmp/privileges/
user-set-password

privilege to set user’s password

sec:user-set-password (
if not logged in as user)

user-set-password-extra

http://marklogic.com/xdmp/privileges/
user-set-password-extra

privilege to set the password-extra
element in the user document

sec:user-set-password-extra

user-set-roles

http://marklogic.com/xdmp/privileges/
user-set-roles

privilege to set a user’s role

sec:user-set-roles

view-create

http://marklogic.com/xdmp/privileges/
create-view

privilege to create a view

view:create

view-schema-create

http://marklogic.com/xdmp/privileges/
create-schema

privilege to create a relational
schema

view:schema-create

http://marklogic.com/xdmp/privileges/

privilege to execute eval

xdbe-eval xdbc-eval statements from xcc or xdbc xdmp:eval

3 P http://marklogic.com/xdmp/privileges/ privilege to execute eval-in . F
xdbe-eval-in xdbc-eval-in statements from xcc or xdbc xdmp:eval-in

. . - privilege to execute eval
xdbc-eval-modules-change http://marklogic.com/xdmp/privileges/ statements that change a modules xdmp:eval
xdbc-eval-modules-change
database from xcc or xdbc

) ) ) . . - privilege to execute eval

xdbc-eval-modules-change http://marklogic.com/xdmp/privileges/ statements that change a xdmp:eval

-file

xdbc-eval-modules-change-file

filesystem root from xcc or xdbc

xdbc-insert

http://marklogic.com/xdmp/privileges/
xdbc-insert-in

privilege to execute insert
statements from xcc or xdbc

xcc or xdbc inserts

xdbc-insert-in

http://marklogic.com/xdmp/privileges/
xdbc-insert-in

privilege to execute insert
statements from xcc or xdbc

xdbc or xcc inserts into
another database

xdbc-invoke

http://marklogic.com/xdmp/privileges/
xdbc-invoke

privilege to execute invoke
statements from xcc or xdbc

xdbc or xcc invokes

xdbc-invoke-in

http://marklogic.com/xdmp/privileges/
xdbc-invoke-in

privilege to execute invoke
statements from xcc or xdbc

xdbc or xcc invokes into
another database

xdbc-invoke-modules-chan
ge

http://marklogic.com/xdmp/privileges/
xdbc-invoke-modules-change

privilege to execute invoke
statements that change a modules
database from xcc or xdbc

xdbc or xcc invokes that
change the modules
database

xdbc-invoke-modules-chan
ge-file

http://marklogic.com/xdmp/privileges/
xdbc-invoke-modules-change-file

privilege to execute invoke
statements that change a
filesystem root from xcc or xdbc

xdbc or xcc invokes that
change the filesystem root

xdbc-spawn

http://marklogic.com/xdmp/privileges/
xdbc-spawn

privilege to execute spawn
statements from xcc or xdbc

xdbc or xcc spawns

xdbc-spawn-in

http://marklogic.com/xdmp/privileges/
xdbc-spawn-in

privilege to execute spawn
statements from xcc or xdbc

xdbc or xcc spawns into
another database

xdbc-spawn-modules-chan
ge

http://marklogic.com/xdmp/privileges/
xdbc-spawn-modules-change

privilege to execute spawn
statements that change a modules
database from xcc or xdbc

xdbc or xcc spawn that
change the modules
database
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xdbc-spawn-modules-chan
ge-file

http://marklogic.com/xdmp/privileges/
xdbc-spawn-modules-change-file

privilege to execute spawn
statements that change a
filesystem root from xcc or xdbc

xdbc or xcc spawn that
change the filesystem root

xdmp-add-response-heade
r

http://marklogic.com/xdmp/privileges/
xdmp-add-response-header

privilege to use the function that
adds a response header to a
request functions.

admin built-ins, alert-user

xdmp-address-bindable

http://marklogic.com/xdmp/privileges/
xdmp-address-bindable

privilege to perform admin
functions.

admin built-ins

xdmp-alert-admin

http://marklogic.com/xdmp/privileges/
xdmp-alert-admin

privilege to perform alerting admin
functions.

xdmp:alert-admin

xdmp-alert-internal

http://marklogic.com/xdmp/privileges/
xdmp-alert-internal

privilege used by the Alerting API
functions.

xdmp:alert-internal

xdmp-alert-user

http://marklogic.com/xdmp/privileges/
xdmp-alert-user

privilege to perform user-level
Alerting functions.

xdmp:alert-user,
xdmp:alert-admin

xdmp-amp-roles

http://marklogic.com/xdmp/privileges/
xdmp-amp-roles

privilege to get an amp’s roles

xdmp:amp-roles

xdmp-binary-join

http://marklogic.com/xdmp/privileges/
xdmp-binary-join

privilege to run the binary-join
built-n

xdmp:binary-join

xdmp-compressed-tree-ca
che-partitions

http://marklogic.com/xdmp/privileges/

xdmp-compressed-tree-cache-partitions

privilege to perform admin
functions

admin built-ins

xdmp-compressed-tree-ca
che-size

http://marklogic.com/xdmp/privileges/
xdmp-compressed-tree-cache-size

privilege to perform admin
functions

admin built-ins

xdmp-data-directory

http://marklogic.com/xdmp/privileges/
xdmp-data-directory

privilege to access the data
directory

admin built-ins

xdmp-database-backup

http://marklogic.com/xdmp/privileges/
xdmp-database-backup

privilege to perform a database
backup

admin built-ins

xdmp-database-backup-ca
ncel

http://marklogic.com/xdmp/privileges/
xdmp-database-backup-cancel

privilege to cancel a database
backup

admin built-ins

xdmp-database-backup-pu
rge

http://marklogic.com/xdmp/privileges/
xdmp-database-backup-purge

privilege to get purge a database
backup

admin built-ins

xdmp-database-backup-st
atus

http://marklogic.com/xdmp/privileges/
xdmp-database-backup-status

privilege to get status for a
database backup

admin built-ins

xdmp-database-backup-va
lidate

http://marklogic.com/xdmp/privileges/
xdmp-database-backup-validate

privilege to validate a database
backup

admin built-ins

xdmp-database-create-sub
-database

http://marklogic.com/xdmp/privileges/
xdmp-database-create-sub-database

privilege to create a sub database

tieredstorage:database-creat
e-sub-database

xdmp-database-create-sup
er-database

http://marklogic.com/xdmp/privileges/
xdmp-database-create-super-database

privilege to create a super
database

tieredstorage:database-creat
e-super-database

xdmp-database-delete-sub
-database

http://marklogic.com/xdmp/privileges/
xdmp-database-delete-sub-database

privilege to delete a sub database

tieredstorage:database-delet
e-sub-database

xdmp-database-delete-sup
er-database

http://marklogic.com/xdmp/privileges/
xdmp-database-delete-super-database

privilege to delete a super
database

tieredstorage:database-delet
e-super-database
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xdmp-database-increment
al-backup

http://marklogic.com/xdmp/privileges/
xdmp-database-incremental-backup

privilege to validate if forests can

be incrementally backed up

xdmp:database-incremental-
backup

xdmp-database-increment
al-backup-validate

http://marklogic.com/xdmp/privileges/
xdmp-database-incremental-backup-val
idate

privilege to start an incremental

backup of forests

xdmp:database-incremental-
backup-validate

xdmp-database-restore

http://marklogic.com/xdmp/privileges/
xdmp-database-restore

privilege to perform a database

restore

admin built-ins

xdmp-database-restore-ca
ncel

http://marklogic.com/xdmp/privileges/
xdmp-database-backup

privilege to cancel a database
restore

admin built-ins

xdmp-database-restore-sta
tus

http://marklogic.com/xdmp/privileges/
xdmp-database-restore-status

privilege to get status for a
database restore

admin built-ins

xdmp-database-restore-val
idate

http://marklogic.com/xdmp/privileges/
xdmp-database-restore-validate

privilege to validate a database

restore

admin built-ins

xdmp-default-in-memory-g
eospatial-region-index-size

http://marklogic.com/xdmp/privileges/
xdmp-default-in-memory-geospatial-regi
on-index-size

privilege to perform admin
functions.

admin built-ins

xdmp-default-in-memory-li
mit

http://marklogic.com/xdmp/privileges/
xdmp-default-in-memory-limit

privilege to perform admin
functions.

admin built-ins

xdmp-default-in-memory-li
st-size

http://marklogic.com/xdmp/privileges/
xdmp-default-in-memory-list-size

privilege to perform admin
functions.

admin built-ins

xdmp-default-in-memory-r
ange-
index-size

http://marklogic.com/xdmp/privileges/
xdmp-default-in-memory-range-index-si
ze

privilege to perform admin
functions

admin built-ins

xdmp-default-in-memory-r
everse-index-size

http://marklogic.com/xdmp/privileges/
xdmp-default-in-memory-reverse-index-
size

privilege to perform admin
functions

admin built-ins

xdmp-default-in-memory-tr
ee-size

http://marklogic.com/xdmp/privileges/
xdmp-default-in-memory-tree-size

privilege to perform admin
functions

admin built-ins

xdmp-default-in-memory-tri
ple-index-size

http://marklogic.com/xdmp/privileges/
xdmp-default-in-memory-triple-index-siz
e

privilege to perform admin
functions.

admin built-ins

xdmp-default-journal-count

http://marklogic.com/xdmp/privileges/
xdmp-default-journal-count

privilege to perform admin
functions.

admin built-ins

xdmp-default-journal-size

http://marklogic.com/xdmp/privileges/
xdmp-default-journal-size

privilege to perform admin
functions.

admin built-ins

xdmp-default-preallocate-j
ournals

http://marklogic.com/xdmp/privileges/
xdmp-default-preallocate-journals

privilege to perform admin
functions.

admin built-ins

xdmp-default-s3-domain

http://marklogic.com/xdmp/privileges/
xdmp-default-s3-domain

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file

privilege to perform admin
functions

admin built-ins

xdmp-delete-cluster-config
-file-assignments

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
assignments.xml

privilege to perform admin
functions.

admin built-ins
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xdmp-delete-cluster-config
-file-ca-bundle

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
ca-bundle.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-calendars

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
calendars.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-clusters

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
clusters.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-countries

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
countries.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-databases

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
databases.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-dtfmt-langauges

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
dtfmt-languages.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-groups

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
groups.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-hosts

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
hosts.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-keystore

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
keystore.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-languages

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
languages.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-mimetypes

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
mimetypes.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-security

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
security.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-server

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
server.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-tokenizer

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
tokenizer.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-cluster-config
-file-user-languages

http://marklogic.com/xdmp/privileges/
xdmp-delete-cluster-config-file/
user-languages.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file

privilege to perform admin
functions

admin built-ins
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xdmp-delete-host-config-fil
e-assignments

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
assignments.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-ca-bundle

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
ca-bundle.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-calendars

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
calendars.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-clusters

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
clusters.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-countries

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
countries.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-databases

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
databases.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-dtfmt-langauges

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
dtfmt-languages.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-groups

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/groups.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-hosts

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/hosts.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-keystore

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
keystore.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-languages

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
languages.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-mimetypes

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
mimetypes.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-security

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
security.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-server

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/server.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-tokenizer

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
tokenizer.xml

privilege to perform admin
functions.

admin built-ins

xdmp-delete-host-config-fil
e-user-languages

http://marklogic.com/xdmp/privileges/
xdmp-delete-host-config-file/
user-languages.xml

privilege to perform admin
functions.

admin built-ins

xdmp-disable-event

http://marklogic.com/xdmp/privileges/
xdmp-disable-event

privilege to perform admin
functions

admin built-ins
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xdmp-document-get

http://marklogic.com/xdmp/privileges/
xdmp-document-get

privilege to execute function

xdmp:document-get

xdmp-document-load

http://marklogic.com/xdmp/privileges/
xdmp-document-load

privilege to execute function

xdmp:document-load

xdmp-email

http://marklogic.com/xdmp/privileges/
xdmp-email

privilege to email

xdmp:email

xdmp-email-address

http://marklogic.com/xdmp/privileges/
xdmp-email-address

privilege to perform admin
functions

admin built-ins

xdmp-enable-event

http://marklogic.com/xdmp/privileges/
xdmp-enable-event

privilege to perform admin
functions

admin built-ins

xdmp-eval

http://marklogic.com/xdmp/privileges/
xdmp-eval

privilege to perform eval functions

xdmp:eval

xdmp-eval-in

http://marklogic.com/xdmp/privileges/
xdmp-eval-in

privilege to perform eval-in
functions

xdmp:eval-in

xdmp-eval-modules-chang
e

http://marklogic.com/xdmp/privileges/
xdmp-eval-modules-change

privilege to execute eval
statements that change a modules
database

xdmp:eval statements that
change the modules
database

xdmp-eval-modules-chang
e-file

http://marklogic.com/xdmp/privileges/
xdmp-eval-modules-change-file

privilege to execute eval
statements that change a
filesystem root

xdmp:eval statements that
change the filesystem root

xdmp-eval-transaction

http://marklogic.com/xdmp/privileges/
xdmp-eval-transaction

privilege to run eval statements
with the transaction option

xdmp:eval statements that
start a new transaction

xdmp-expanded-tree-cach
e-partitions

http://marklogic.com/xdmp/privileges/
xdmp-expanded-tree-cache-partitions

privilege to perform admin
functions

admin built-ins

xdmp-expanded-tree-cach
e-size

http://marklogic.com/xdmp/privileges/
xdmp-expanded-tree-cache-size

privilege to perform admin
functions

admin built-ins

xdmp-external-binary

http://marklogic.com/xdmp/privileges/
xdmp-external-binary

privilege to access external binary
function

xdmp:external-binary

xdmp-filesystem-directory

http://marklogic.com/xdmp/privileges/
xdmp-filesystem-directory

privilege to run the built-in

xdmp:filesystem-directory

xdmp-filesystem-directory-
create

http://marklogic.com/xdmp/privileges/
xdmp-filesystem-directory-create

privilege to perform admin
functions

admin built-ins

xdmp-filesystem-directory-
delete

http://marklogic.com/xdmp/privileges/
xdmp-filesystem-directory-delete

privilege to perform admin
functions.

admin built-ins

xdmp-filesystem-file

http://marklogic.com/xdmp/privileges/
xdmp-filesystem-file

privilege to perform admin
functions

xdmp:filesystem-file

xdmp-filesystem-file-delete

http://marklogic.com/xdmp/privileges/
xdmp-filesystem-file-delete

privilege to perform admin
functions.

admin built-ins

xdmp-filesystem-file-exists

http://marklogic.com/xdmp/privileges/
xdmp-filesystem-file-exists

privilege to run the built-in

xdmp:filesystem-file-exists

xdmp-filesystem-file-get-ti
me

http://marklogic.com/xdmp/privileges/
xdmp-filesystem-file-get-time

privilege to perform admin
functions.

xdmp:filesystem-file-get-time
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xdmp-filesystem-file-length

http://marklogic.com/xdmp/privileges/
xdmp-filesystem-file-length

privilege to run the built-in

xdmp:filesystem-file-length

xdmp-forest-backup

http://marklogic.com/xdmp/privileges/
xdmp-forest-backup

privilege to perform admin
functions

admin built-ins

xdmp-forest-clear

http://marklogic.com/xdmp/privileges/
xdmp-forest-clear

privilege to perform admin
functions

admin built-ins

xdmp-forest-combine

http://marklogic.com/xdmp/privileges/
xdmp-forest-combine

privilege to perform admin
functions

admin built-in

xdmp-forest-copy

http://marklogic.com/xdmp/privileges/
xdmp-forest-copy

privilege to perform admin
functions

admin built-in

xdmp-forest-delete

http://marklogic.com/xdmp/privileges/
xdmp-forest-delete

privilege to perform admin
functions

admin built-ins

xdmp-forest-directory-delet
e

http://marklogic.com/xdmp/privileges/
xdmp-forest-directory-delete

privilege to perform admin
functions

admin built-in

xdmp-forest-directory-exist
s

http://marklogic.com/xdmp/privileges/
xdmp-forest-directory-exists

privilege to perform admin
functions

admin built-in

xdmp-forest-get-readonly

http://marklogic.com/xdmp/privileges/
xdmp-forest-get-readonly

privilege to perform admin
functions

admin built-in

xdmp-forest-rename

http://marklogic.com/xdmp/privileges/
xdmp-forest-rename

privilege to perform admin
functions

admin built-in

xdmp-forest-restart

http://marklogic.com/xdmp/privileges/
xdmp-forest-restart

privilege to perform admin
functions

admin built-ins

xdmp-forest-restore

http://marklogic.com/xdmp/privileges/
xdmp-forest-restore

privilege to perform admin
functions

admin built-ins

xdmp-forest-rollback

http://marklogic.com/xdmp/privileges/
xdmp-forest-rollback

privilege to perform admin
functions

admin built-ins

xdmp-forest-set-readonly

http://marklogic.com/xdmp/privileges/
xdmp-forest-set-readonly

privilege to perform admin
functions

admin built-in

xdmp-get

http://marklogic.com/xdmp/privileges/
xdmp-get

privilege to get a document into
memory

xdmp:get

xdmp-get-forest-keys

http://marklogic.com/xdmp/privileges/
xdmp-get-forest-keys

privilege to perform admin
functions

admin built-ins

xdmp-get-hot-updates

http://marklogic.com/xdmp/privileges/
xdmp-get-hot-updates

privilege to perform admin
functions

admin built-ins

xdmp-get-orphaned-binari
es

http://marklogic.com/xdmp/privileges/
xdmp-get-orphaned-binaries

privilege to run the built-in

xdmp:get-orphaned-binaries

xdmp-get-server-field

http://marklogic.com/xdmp/privileges/
xdmp-get-server-field

privilege to get server fields

xdmp:get-server-field

xdmp-get-server-field-nam
es

http://marklogic.com/xdmp/privileges/
xdmp-get-server-field-names

privilege to get server fields names

xdmp:get-server-field-names

xdmp-get-session-field

http://marklogic.com/xdmp/privileges/
xdmp-get-session-field

privilege to get session fields

xdmp:get-session-field
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xdmp-get-session-field-na
mes

http://marklogic.com/xdmp/privileges/
xdmp-get-session-field-names

privilege to get session field names

xdmp:get-session-field-name
s

xdmp-getenv

http://marklogic.com/xdmp/privileges/
xdmp-getenv

privilege to perform admin function

admin built-ins

xdmp-host-cores

http://marklogic.com/xdmp/privileges/
xdmp-host-cores

privilege to perform admin
functions

admin built-ins

xdmp-host-cpus

http://marklogic.com/xdmp/privileges/
xdmp-host-cpus

privilege to perform admin
functions

admin built-ins

xdmp-host-size

http://marklogic.com/xdmp/privileges/
xdmp-host-size

privilege to perform admin
functions

admin built-ins

xdmp-hostname

http://marklogic.com/xdmp/privileges/
xdmp-hostname

privilege to perform admin
functions

admin built-ins

xdmp-http-get

http://marklogic.com/xdmp/privileges/
xdmp-http-get

privilege to perform http function

xdmp:http-get

xdmp-http-head

http://marklogic.com/xdmp/privileges/
xdmp-http-head

privilege to perform http function

xdmp:http-head

xdmp-http-options

http://marklogic.com/xdmp/privileges/
xdmp-http-options

privilege to perform http function

xdmp:http-options

xdmp-http-delete

http://marklogic.com/xdmp/privileges/
xdmp-http-delete

privilege to perform http function

xdmp:http-delete

xdmp-http-post

http://marklogic.com/xdmp/privileges/
xdmp-http-post

privilege to perform http function

xdmp:http-post

xdmp-http-put

http://marklogic.com/xdmp/privileges/
xdmp-http-put

privilege to perform http function

xdmp:http-put

xdmp-install-directory

http://marklogic.com/xdmp/privileges/
xdmp-install-directory

privilege to access the installation

directory

admin built-ins

xdmp-invoke

http://marklogic.com/xdmp/privileges/
xdmp-invoke

privilege to perform invoke
functions

xdmp:invoke

xdmp-invoke-in

http://marklogic.com/xdmp/privileges/
xdmp-invoke-in

privilege to perform invoke-in
functions

xdmp:invoke-in

xdmp-invoke-modules-cha
nge

http://marklogic.com/xdmp/privileges/
xdmp-invoke-modules-change

privilege to execute invoke

statements that change a modules

database

xdmp:invoke statements that
change the modules
database

xdmp-invoke-modules-cha
nge-file

http://marklogic.com/xdmp/privileges/
xdmp-invoke-modules-change-file

privilege to execute invoke
statements that change a
filesystem root

xdmp:invoke statements that
change the filesystem root

xdmp-invoke-transaction

http://marklogic.com/xdmp/privileges/
xdmp-invoke-transaction

privilege to execute invoke
statements that have the
<transaction-id> option

xdmp:invoke

xdmp-license-accepted

http://marklogic.com/xdmp/privileges/
xdmp-license-accepted

privilege to perform admin
functions

admin built-ins

xdmp-license-fee

http://marklogic.com/xdmp/privileges/
xdmp-license-fee

privilege to perform admin
functions

admin built-ins
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xdmp-license-key

http://marklogic.com/xdmp/privileges/
xdmp-license-key

privilege to perform admin
functions

admin built-ins

xdmp-license-key-agreem
ent

http://marklogic.com/xdmp/privileges/
xdmp-license-key-agreement

privilege to perform admin
functions

admin built-ins

xdmp-license-key-cores

http://marklogic.com/xdmp/privileges/
xdmp-license-key-cores

privilege to perform admin
functions

admin built-ins

xdmp-license-key-cpus

http://marklogic.com/xdmp/privileges/
xdmp-license-key-cpus

privilege to perform admin
functions

admin built-ins

xdmp-license-key-decode

http://marklogic.com/xdmp/privileges/
xdmp-license-key-decode

privilege to perform admin
functions

admin built-ins

xdmp-license-key-encode

http://marklogic.com/xdmp/privileges/
xdmp-license-key-encode

privilege to perform admin
functions

admin built-ins

xdmp-license-key-expires

http://marklogic.com/xdmp/privileges/
xdmp-license-key-expires

privilege to perform admin
functions

admin built-ins

xdmp-license-key-options

http://marklogic.com/xdmp/privileges/
xdmp-license-key-options

privilege to perform admin
functions

admin built-ins

xdmp-license-key-size

http://marklogic.com/xdmp/privileges/
xdmp-license-key-size

privilege to perform admin
functions

admin built-ins

xdmp-license-key-valid

http://marklogic.com/xdmp/privileges/
xdmp-license-key-valid

privilege to perform admin
functions

admin built-ins

xdmp-licensee

http://marklogic.com/xdmp/privileges/
xdmp-licensee

privilege to perform admin
functions

admin built-ins

xdmp-list-cache-partitions

http://marklogic.com/xdmp/privileges/
xdmp-list-cache-partitions

privilege to perform admin
functions

admin built-ins

xdmp-list-cache-size

http://marklogic.com/xdmp/privileges/
xdmp-list-cache-size

privilege to perform admin
functions

admin built-ins

http://marklogic.com/xdmp/privileges/

privilege needed to load a

xdmp-load xdmp-load document from the file system xdmp:load
o http://marklogic.com/xdmp/privileges/ privilege to log in a user without the .

xdmp-login xdmp-login corresponding password xdmp-login

xdmp-merge http://marklogic.com/xdmp/privileges/ privilege to start merging the xdmp-merge

xdmp-merge

forests

xdmp-merging

http://marklogic.com/xdmp/privileges/
xdmp-merging

privilege to get forest ids of forests

currently merging

xdmp:merging

xdmp-missing-directories

http://marklogic.com/xdmp/privileges/
xdmp-missing-directories

privilege to perform admin
functions

admin built-ins

xdmp-plan

http://marklogic.com/xdmp/privileges/
xdmp-plan

privilege to perform admin
functions

admin built-ins

xdmp-pre-release-expires

http://marklogic.com/xdmp/privileges/
xdmp-pre-release-expires

privilege to perform admin
functions

admin built-ins

xdmp-privilege-roles

http://marklogic.com/xdmp/privileges/
xdmp-privilege-roles

privilege needed to get a role’s

privileges

xdmp:privilege-roles
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xdmp-read-cluster-config-fi
le

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-assignments

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
assignments.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-assignments-schema

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
assignments.xsd

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-ca-bundle

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
ca-bundle.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-calendars

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
calendars.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-clusters

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
clusters.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-clusters-schema

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
clusters.xsd

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-countries

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
countries.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-database-schema

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
database.xsd

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-databases

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
databases.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-dtfmt-langauges

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
dtfmt-languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-group-schema

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/group.xsd

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-groups

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
groups.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-host-schema

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/hosts.xsd

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-hosts

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/hosts.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-keystore

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
keystore.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-keystore-schema

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
keystore.xsd

privilege to perform admin
functions

admin built-ins
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xdmp-read-cluster-config-fi
le-languages

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-mimetypes

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
mimetypes.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-mimetypes-schema

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
mimetypes.xsd

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-security

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
security.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-server

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/server.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-tokenizer

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
tokenizer.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-cluster-config-fi
le-user-languages

http://marklogic.com/xdmp/privileges/
xdmp-read-cluster-config-file/
user-languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
assignments

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
assignments.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
ca-bundle

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
ca-bundle.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
calendars

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
calendars.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
clusters

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/clusters.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
countries

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
countries.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
databases

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
databases.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
dtfmt-langauges

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
dtfmt-languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
groups

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/groups.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
hosts

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/hosts.xml

privilege to perform admin
functions

admin built-ins
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xdmp-read-host-config-file-
keystore

http://marklogic.com/xdmp/privileges/

xdmp-read-host-config-file/keystore.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
languages

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
mimetypes

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
mimetypes.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
security

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/security.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
server

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/server.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
tokenizer

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
tokenizer.xml

privilege to perform admin
functions

admin built-ins

xdmp-read-host-config-file-
user-languages

http://marklogic.com/xdmp/privileges/
xdmp-read-host-config-file/
user-languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-remove-orphaned-bi
nary

http://marklogic.com/xdmp/privileges/
xdmp-remove-orphaned-binary

privilege to run the built-in

xdmp:remove-orphaned-bina
ry

xdmp-restart

http://marklogic.com/xdmp/privileges/
xdmp-restart

privilege to perform admin
functions

admin built-ins

xdmp-role-roles

http://marklogic.com/xdmp/privileges/
xdmp-role-roles

privilege to get a role’s roles

xdmp:role-roles

xdmp-rotate-log-files

http://marklogic.com/xdmp/privileges/
xdmp-rotate-log-files

privilege to perform admin
functions

admin built-ins

xdmp-save

http://marklogic.com/xdmp/privileges/
xdmp-save

privilege needed to save a
document to the file system

xdmp:save

xdmp-server-backup

http://marklogic.com/xdmp/privileges/
xdmp-server-backup

privilege to perform admin
functions

admin built-ins

xdmp-server-import-qualiti
es

http://marklogic.com/xdmp/privileges/
xdmp-server-import-qualities

privilege to perform admin
functions

admin built-ins

xdmp-server-restore

http://marklogic.com/xdmp/privileges/
xdmp-server-restore

privilege to perform admin
functions

admin built-ins

xdmp-set-current-transacti
on

http://marklogic.com/xdmp/privileges/
set-current-transaction

privilege to perform the
multi-statement transaction
function

xdmp:set-current-transaction

xdmp-set-hot-updates

http://marklogic.com/xdmp/privileges/
xdmp-set-hot-updates

privilege to perform admin
functions

admin built-ins

xdmp-set-request-time-limi
t

http://marklogic.com/xdmp/privileges/
xdmp-set-request-time-limit

privilege to set time limits for a
request

xdmp:set-request-time-limit

xdmp-set-server-field

http://marklogic.com/xdmp/privileges/
xdmp-set-server-field

privilege to set a server fields

xdmp:set-server-field
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xdmp-set-server-field-privil
ege

http://marklogic.com/xdmp/privileges/
xdmp-set-server-field-privilege

privilege to set a specific privilege
on a server field

xdmp:set-server-field-privileg
e

xdmp-set-session-field

http://marklogic.com/xdmp/privileges/
xdmp-set-session-field

privilege to run the built-in

xdmp:set-session-field

xdmp-shutdown

http://marklogic.com/xdmp/privileges/
xdmp-shutdown

privilege to perform admin
functions

admin built-ins

xdmp-sleep

http://marklogic.com/xdmp/privileges/
xdmp-sleep

privilege to perform admin
functions

admin built-ins

xdmp-smtp-relay

http://marklogic.com/xdmp/privileges/
xdmp-smtp-relay

privilege to perform admin
functions

admin built-ins

xdmp-spawn

http://marklogic.com/xdmp/privileges/
xdmp-spawn

privilege to perform spawn
functions

xdmp:spawn

xdmp-spawn-in

http://marklogic.com/xdmp/privileges/
xdmp-spawn-in

privilege to perform spawn-in
functions

xdmp:spawn-in

xdmp-spawn-modules-cha
nge

http://marklogic.com/xdmp/privileges/
xdmp-spawn-modules-change

privilege to execute spawn
statements that change a modules
database

xdmp:spawn statements that
change the modules
database

xdmp-spawn-modules-cha
nge-file

http://marklogic.com/xdmp/privileges/
xdmp-spawn-modules-change-file

privilege to execute spawn
statements that change a
filesystem root

xdmp:spawn statements that
change the filesystem root

http://marklogic.com/xdmp/privileges/

privilege to execute spawn

xdmp-sql

xdmp-spawn-transaction . statements that have the Xsmp:spawn
xdmp-spawn-transaction P -
<transaction-id> option
xdmp-sql http://marklogic.com/xdmp/privileges/ privilege to perform SQL queries xdmp:sql

xdmp-timestamp

http://marklogic.com/xdmp/privileges/
xdmp-timestamp

privilege to perform point-in-time
queries

xdmp:eval, xdmp:invoke
(timestamp option)

xdmp-transaction-create

http://marklogic.com/xdmp/privileges/
xdmp-transaction-create

privilege to run the built-in

xdmp:transaction-create

xdmp-transaction-create-xi
d

http://marklogic.com/xdmp/privileges/
xdmp-transaction-create-xid

privilege to run the built-in

xdmp:transaction-create-xid

xdmp-triple-cache-partition
s

http://marklogic.com/xdmp/privileges/
xdmp-triple-cache-partitions

privilege to run the built-in

admin built-ins

xdmp-triple-cache-size

http://marklogic.com/xdmp/privileges/
xdmp-triple-cache-size

privilege to run the built-in

admin built-ins

xdmp-triple-value-cache-p
artitions

http://marklogic.com/xdmp/privileges/
xdmp-triple-value-cache-partitions

privilege to run the built-in

admin built-ins

xdmp-triple-value-cache-si
ze

http://marklogic.com/xdmp/privileges/
xdmp-triple-value-cache-size

privilege to run the built-in

admin built-ins

xdmp-user-last-login

http://marklogic.com/xdmp/privileges/
xdmp-user-last-login

privilege to get run the built-in

xdmp:user-last-login

xdmp-user-roles

http://marklogic.com/xdmp/privileges/
xdmp-user-roles

privilege to get a user’s roles

xdmp:user-roles
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Name

Action URI

Description

Protects Function

xdmp-username

http://marklogic.com/xdmp/privileges/
xdmp-username

privilege to perform admin
functions

admin built-ins

xdmp-value

http://marklogic.com/xdmp/privileges/
xdmp-value

privilege to use the “evaluate an
expression” function

xdmp:value

xdmp-with-namespace

http://marklogic.com/xdmp/privileges/
xdmp-with-namespace

privilege to use the “evaluate an
expression preserving the
namespace” function

xdmp:with-namespace

xdmp-write-cluster-config-fi
le

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-assignments

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
assignments.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-ca-bundle

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
ca-bundle.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-calendars

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
calendars.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-clusters

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
clusters.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-countries

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
countries.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-databases

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
databases.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-dtfmt-langauges

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
dtfmt-languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-groups

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
groups.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-hosts

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/hosts.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-keystore

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
keystore.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-languages

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-mimetypes

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
mimetypes.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-security

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
security.xml

privilege to perform admin
functions

admin built-ins
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Name

Action URI

Description

Protects Function

xdmp-write-cluster-config-fi
le-server

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/server.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-tokenizer

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
tokenizer.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-cluster-config-fi
le-user-languages

http://marklogic.com/xdmp/privileges/
xdmp-write-cluster-config-file/
user-languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-assignments

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
assignments.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-ca-bundle

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
ca-bundle.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-calendars

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
calendars.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-clusters

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/clusters.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-countries

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
countries.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-databases

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
databases.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-dtfmt-langauges

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
dtfmt-languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-groups

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/groups.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-hosts

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/hosts.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-keystore

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/keystore.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-languages

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-mimetypes

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
mimetypes.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-security

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/security.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-server

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/server.xml

privilege to perform admin
functions

admin built-ins
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Name

Action URI

Description

Protects Function

xdmp-write-host-config-file
-tokenizer

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
tokenizer.xml

privilege to perform admin
functions

admin built-ins

xdmp-write-host-config-file
-user-languages

http://marklogic.com/xdmp/privileges/
xdmp-write-host-config-file/
user-languages.xml

privilege to perform admin
functions

admin built-ins

xdmp-xslt-eval

http://marklogic.com/xdmp/privileges/
xslt-eval

privilege to use xdmp:xslt-eval

xdmp:xslt-eval

xdmp-xslt-eval-in

http://marklogic.com/xdmp/privileges/
xslt-eval-in

privilege to use xdmp:xslt-eval-in

xdmp:xslt-eval-in

xdmp-xslt-eval-modules-ch
ange

http://marklogic.com/xdmp/privileges/
xslt-eval-modules-change

privilege to change the modules
database for xdmp:xslt-eval

xdmp:xslt-eval

xdmp-xslt-eval-modules-ch
ange-file

http://marklogic.com/xdmp/privileges/
xslt-eval-modules-change-file

privilege to change the filesystem
root for xdmp:xslt-eval

<xdmp:xslt-eval

xdmp-xslt-eval-transaction

http://marklogic.com/xdmp/privileges/
xslt-eval-transaction

privilege to execute xdmp:xslt-eval
statements that have the
<transaction-id> option

xdmp:xslt-eval

xdmp-xslt-invoke

http://marklogic.com/xdmp/privileges/
xslt-invoke

privilege to use xdmp:xslt-invoke

xdmp:xslt-invoke

xdmp-xslt-invoke-in

http://marklogic.com/xdmp/privileges/
xslt-invoke-in

privilege to use xdmp:xslt-invoke-in

xdmp:xslt-invoke-in

xdmp-xslt-invoke-modules-
change

http://marklogic.com/xdmp/privileges/
xslt-invoke-modules-change

privilege to use xdmp:xslt-invoke
and change the modules database

xdmp:xslt-invoke

xdmp-xslt-invoke-modules-
change-file

http://marklogic.com/xdmp/privileges/
xslt-invoke-modules-change-file

privilege to use xdmp:xslt-invoke
and change the App Server root

xdmp:xslt-invoke

xdmp-xslt-invoke-transacti
on

http://marklogic.com/xdmp/privileges/
xslt-invoke-transaction

privilege to execute
xdmp:xslt-invoke statements that
have the <transaction-id> option

xdmp:xslt-invoke
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Appendix C: Pre-defined Roles

The following roles are pre-defined in every installation of MarkL ogic Server. To give auser
execute privileges listed for each pre-defined role, you may add the execute privileges
individually to an existing role for the user, or add the pre-defined role to the user’s set of roles.

The following are the pre-built roles in MarkLogic Server:

admin
admin-builtins

admin-configuration-delete

admin-configuration-read

admin-configuration-write

admin-default

admin-default-internal

admin-module-internal

admin-module-read-internal

admin-module-read-invoke

admin-transform

admin-ui-user
alert-admin
alert-execution
alert-internal
alert-user

app-builder

app-builder-internal

app-user

application-plugin-reqgistrar

appservices-internal

cpf-restart

custom-dictionary-admin

custom-dictionary-user

custom-language-admin-read

custom-language-admin-write
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e dls-admin
e dls-internal
e dls-user

* domain-management

¢ filesystem-access

¢ flexrep-admin

¢ flexrep-internal
e flexrep-user

* hadoop-internal
* hadoop-user-all

e hadoop-user-read

¢ hadoop-user-write

¢ infostudio-admin-internal

¢ infostudio-internal

¢ infostudio-user

* manage
* manage-admin

* manage-admin-internal

* manage-internal

® Mmanage-user

* merge
* network-access

* pipeline-execution

e pipeline-management

* pki
¢ plugin-internal

e gconsole-internal

* gconsole-user

e rest-admin

e rest-admin-internal

e rest-extension-user
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rest-internal
rest-reader

rest-writer-internal

rest-writer

rest-reader-internal

search-internal
security
tde-admin
tde-view
temporal-admin

temporal-internal

trigger-management

view-admin

view-admin-internal

welcome-internal

xa
xa-admin

xinclude

admin

Appendix C: Pre-defined Roles

The aanin roleisgiven al privileges and permissions to perform any action in the system. There
are no default permissions associated with the admin role. Userswith the aamin role are considered
authorized administrators; they are trusted personnel and are assumed to be non-hostile,
appropriately trained, and follow proper administrative procedures.

35.2

admin-builtins

The aamin-builtins role hasthe execute privileges to call the admin built-in functions. The
execute privileges given to the admin-builtins role are:

Name

Action URI

cancel-any-request

http://marklogic.com/xdmp/privileges/cancel-any-request

cancel-my-request

http://marklogic.com/xdmp/privileges/cancel-my-request

count-builtins

http://marklogic.com/xdmp/privileges/counts

xdmp:address-bindable

http://marklogic.com/xdmp/privileges/xdmp-address-bindable
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Name

Action URI

xdmp:amp-roles

http://marklogic.com/xdmp/privileges/xdmp-amp-roles

xdmp:castable-as

http://marklogic.com/xdmp/privileges/xdmp-castable-as

xdmp:compressed-tree-cache-size

http://marklogic.com/xdmp/privileges/xdmp-compressed-tree-cache-size

xdmp:compressed-tree-cache-partitions

http://marklogic.com/xdmp/privileges/xdmp-compressed-tree-cache-partitions

xdmp:default-in-memory-limit

http://marklogic.com/xdmp/privileges/xdmp-default-in-memory-limit

xdmp:default-in-memory-list-size

http://marklogic.com/xdmp/privileges/xdmp-default-in-memory-list-size

xdmp:default-in-memory-range-index-size

http://marklogic.com/xdmp/privileges/xdmp-default-in-memory-range-index-size

xdmp:in-memory-tree-size

http://marklogic.com/xdmp/privileges/xdmp-in-memory-tree-size

xdmp:delete-cluster-config-file

http://marklogic.com/xdmp/privileges/xdmp-delete-cluster-config-file

xdmp:delete-host-config-file

http://marklogic.com/xdmp/privileges/xdmp-delete-host-config-file

xdmp:directory

http://marklogic.com/xdmp/privileges/xdmp-directory

xdmp:disable-event

http://marklogic.com/xdmp/privileges/xdmp-disable-event

xdmp:email

http://marklogic.com/xdmp/privileges/xdmp-email

xdmp:email-address

http://marklogic.com/xdmp/privileges/xdmp-email-address

xdmp:enable-event

http://marklogic.com/xdmp/privileges/xdmp-enable-event

xdmp:expanded-tree-cache-size

http://marklogic.com/xdmp/privileges/xdmp-expanded-tree-cache-size

xdmp:expanded-tree-cache-partitions

http://marklogic.com/xdmp/privileges/xdmp-expanded-tree-cache-partitions

xdmp:forest-backup

http://marklogic.com/xdmp/privileges/xdmp-forest-backup

xdmp:forest-clear

http://marklogic.com/xdmp/privileges/xdmp-forest-clear

xdmp:forest-delete

http://marklogic.com/xdmp/privileges/xdmp-forest-delete

xdmp:forest-restore

http://marklogic.com/xdmp/privileges/xdmp-forest-restore

xdmp:forest-status

http://marklogic.com/xdmp/privileges/xdmp-forest-status

xdmp:forest-keys

http://marklogic.com/xdmp/privileges/xdmp-forest-keys

xdmp:get-hot-updates

http://marklogic.com/xdmp/privileges/xdmp-get-hot-updates

xdmp:host-name

http://marklogic.com/xdmp/privileges/xdmp-hostname

xdmp:license-accepted

http://marklogic.com/xdmp/privileges/xdmp-license-accepted

xdmp:list-cache-size

http://marklogic.com/xdmp/privileges/xdmp-list-cache-size

xdmp:list-cache-partitions

http://marklogic.com/xdmp/privileges/xdmp-list-cache-partitions

xdmp:pre-release-expires

http://marklogic.com/xdmp/privileges/xdmp-pre-release-expires

xdmp:read-cluster-config-file

http://marklogic.com/xdmp/privileges/xdmp-read-cluster-config-file

xdmp:read-host-config-file

http://marklogic.com/xdmp/privileges/xdmp-read-host-config-file

xdmp:restart

http://marklogic.com/xdmp/privileges/xdmp-restart

xdmp:server-backup

http://marklogic.com/xdmp/privileges/xdmp-server-backup

xdmp:server-import-qualities

http://marklogic.com/xdmp/privileges/xdmp-server-import-qualities

xdmp:server-restore

http://marklogic.com/xdmp/privileges/xdmp-server-restore

xdmp:set-hot-updates

http://marklogic.com/xdmp/privileges/xdmp-set-hot-updates

xdmp:shutdown

http://marklogic.com/xdmp/privileges/xdmp-shutdown

xdmp:smtp-relay

http://marklogic.com/xdmp/privileges/xdmp-smtp-relay
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Name Action URI
xdmp:user-last-login http://marklogic.com/xdmp/privileges/xdmp-user-last-login
xdmp:username http://marklogic.com/xdmp/privileges/xdmp-username
xdmp:write-cluster-config-file http://marklogic.com/xdmp/privileges/xdmp-write-cluster-config-file
xdmp:write-host-config-file http://marklogic.com/xdmp/privileges/xdmp-write-host-config-file

There are no default permissions associated with the admin-builtins role.

35.3 admin-configuration-delete

The admin-configuration-delete role enables administrator usersto delete configuration
information.

35.4 admin-configuration-read

The admin-configuration-read role enables administrator users to read configuration
information.

35.5 admin-configuration-write

The admin-configuration-write role enables administrator users to write configuration
information.

35.6 admin-default

The adamin-default role enables administrator users to evaluate administration default
expressions.

35.7 admin-default-internal

The admin-default-internal role enables administrator users to invoke administration default
expressions.

35.8 admin-module-internal

The admin-module-read-internal roleisused internally by the Admin Library Module. Do not
assign thisrole to any user. For details, see Scripting Administrative Tasks in MarkLogic Server in the
Scripting Administrative Tasks Guide.

35.9 admin-module-read-internal

The admin-module-read-internal roleisused internally by the Admin Library Module for
reading. Do not assign thisrole to any user. For details, see Scripting Administrative Tasks in
MarkLogic Server in the Scripting Administrative Tasks Guide.
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35.10 admin-module-read-invoke

The admin-module-read-internal roleisused interna Iy by the Admin Li brary Module for
invoking functions with granular privileges. Do not assign thisrole to any user. For details, see
Scripting Administrative Tasks in MarkLogic Server in the Scripting Administrative Tasks Guide.

35.11 admin-transform

The admin-transform role enables administrator users to evaluate transformations within the
Admin API.

35.12 admin-ui-user

The admin-ui-user role enables usersto have aread-only view of the Admin Ul, without
providing access to data, to security configuration, or write access to server configuration.

35.13 alert-admin

The alert-admin role is used for administrators of an alerting application. For details, see the
Creating Alerting Applications chapter of the Search Developer’s Guide.

35.14 alert-execution

The alert-execution roleisused internally by the Alerting API to amp privilegesin a protected
way. Do not give thisroleto any individual users. For details, see the Creating Alerting Applications
chapter of the Search Developer’s Guide.

35.15 alert-internal

The alert-internal roleisused internally by the Alerting API to amp privilegesin a protected
way. You should not give thisrole to any individual users. For details, see the Creating Alerting
Applications chapter of the Search Developer’s Guide.

35.16 alert-user

Thealert-user roleisused by users of an alerting application. For details, see the Creating Alerting
Applications chapter of the Search Developer’s Guide.

35.17 app-builder

The app-builder role provides the privileges needed to run Application Builder. Application
Builder isno longer apart of MarkLogic. This role exists only for backward compatibility.

35.18 app-builder-internal

Application Builder isno longer a part of MarkLogic. Thisrole exists only for backward
compatibility.
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35.19 app-user

The app-user roleisaminimally privileged role that is needed to run any application that
Application Builder generates. Application Builder is no longer a part of MarkLogic. Thisrole
exists only for backward compatibility.

35.20 application-plugin-registrar
The application-plugin-registrar roleisused inthe p| ugin API, and has the followi ng execute
privileges.

Name Action URI
plugin-server-fields http://marklogic.com/xdmp/privileges/plugin-server-fields
plugin-register http://marklogic.com/xdmp/privileges/plugin-register
xdmp:filesystem-directory http://marklogic.com/xdmp/privileges/xdmp-filesystem-directory
xdmp:get-server-field http://marklogic.com/xdmp/privileges/xdmp-get-server-field
xdmp:get-server-field-names http://marklogic.com/xdmp/privileges/xdmp-get-server-field-names
xdmp:invoke-modules-change-file http://marklogic.com/xdmp/privileges/xdmp-invoke-modules-change-file
xdmp:set-server-field http://marklogic.com/xdmp/privileges/xdmp-set-server-field
xdmp:set-server-field-privilege http://marklogic.com/xdmp/privileges/xdmp-set-server-field-privilege

35.21 appservices-internal

The appservices-internal roleisused by Application Servicesto amp certain functions that
Application Services performs. You should not explicitly grant the appservices-internal roleto
any user; it isonly for internal use by Application Services.

35.22 cpf-restart

The cpf-restart roleisused by CPF to control access to the CPF restart trigger. The CPF restart
user should havethe cpf-restart role, aswell asall of the permissions and privileges that normal
users have on the documents.

35.23 custom-dictionary-admin

The custom-dictionary-admin roleisto perform adminstative functions (for writing dictionaries
in the configuration) in the custom dictionary API.

35.24 custom-dictionary-user

The custom-dictionary-user roleisto perform user functions (for reading dictionariesin the
configuration) in the custom dictionary API.
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35.25 custom-language-admin-read

The custon-1language-admin-read role enables a user to read custom language configuration. That
is, to use functions such as clang:language-config-read.

35.26 custom-language-admin-write

The custom-1language-admin-write role enables a user to modify custom language configuration.
That is, to use functions such as clang:language-config-write and
clang-language-config-delete. These operations change the cluster configuration file and cause
acluster-wide restart when used.

35.27 dIls-admin

The a1s-admin roleis designed to give administrators of Library Services applications al of the
privileges that are needed to use the Library Services API. It has the needed privilegesto perform
operations such asinserting retention policies and breaking checkouts, so only trusted users (users
who are assumed to be non-hostile, appropriately trained, and follow proper administrative
procedures) should be granted the d1s-admin role. Assign the dis-admin role to administrators of
your Library Services application.

For details, see the Library Services Applications chapter in the Application Developer’s Guide.

35.28 dls-internal

Thedis-internal roleisarolethat isused internaly by the Library Services API, but you should
not explicitly grant it to any user or role. Thisroleis used to amp specia privileges within the
context of certain functions of the Library Services API. Assigning thisrole to users would give
them privileges on the system that you typically do not want them to have; do not assign thisrole
to any users.

For details, see the Library Services Applications chapter in the Application Developer’s Guide.

35.29 dIs-user

The a1s-user roleisaminimally privileged role. It isused in the Library Services API to allow
regular users of the Library Services application (as opposed to d1s-admin USers) to be able to
execute code in the Library Services API. It allows users, with document update permission, to
manage, checkout, and checkin managed documents.

The a1s-user role only has privileges that are needed to run the Library Services API; it does not
provide execute privileges to any functions outside the scope of the Library Services API. The
Library Services APl usesthe a1s-user role as amechanism to amp more privileged operationsin
acontrolled way. It istherefore reasonably safe to assign thisrole to any user whom you trust to
use your Library Services application. Assign the a1s-user roleto al users of your Library
Services application.

For details, see the Library Services Applications chapter in the Application Developer’s Guide.
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35.30 domain-management

The domain-management role has the privileges to create and modify content processing domains.
The domain-management role has no execute privileges associated with it, but it hasthe following
default permissions:

Role Capability
domain-management Read
domain-management Update

35.31 filesystem-access

The filesystem-access role hasthe privilegesto access the file system. The execute privileges
given tothe filesystem-access role are:

Name Action URI
xdmp:document-get http://marklogic.com/xdmp/privileges/xdmp-document-get
xdmp:document-load http://marklogic.com/xdmp/privileges/xdmp-document-load
xdmp:get http://marklogic.com/xdmp/privileges/xdmp-get
xdmp:load http://marklogic.com/xdmp/privileges/xdmp-load
xdmp:save http://marklogic.com/xdmp/privileges/xdmp-save

There are no default permissions associated with the filesystem-accessrole.

35.32 flexrep-admin
The f1exrep-admin roleisrequired to configure replication.

35.33 flexrep-internal

The f1exrep-internal roleisused by Flexible Replication to amp certain functions that Flexible
Replication performs. You should not explicitly grant the f1exrep-internal roleto any user; itis
only for internal use by Flexible Replication.

35.34 flexrep-user

The f1exrep-user role user isrequired to access the Replica App Server when configured for
push replication and the Master App Server when configured for pull replication. The replication
user must be given the r1exrep-user role and have the privileges necessary to update the domain
content.
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35.35 hadoop-internal

The hadoop-internal role isfor internal use only. Do not assign thisroleto any users. Thisrole
is used to amp specia privileges within the context of certain functions of the Hadoop
MapReduce Connector. Assigning thisroleto users would give them privileges on the system that
you typically do not want them to have.

35.36 hadoop-user-all
The hadoop-user-all role combines the privi Ieges of hadoop-user-read and hadoop-user-write.

35.37 hadoop-user-read

The hadoop-user-read role alows use of MarkL ogic Server as an input source for a MapReduce
job. This role does not grant any other privileges, so the mapreduce .marklogic.input.user may
still require additional privilegesto read content from the target database. The hadoop-user-read
role has the following execute privileges:

Name Action URI
hadoop-user-read http://marklogic.com/xdmp/privileges/hadoop-user-read
xdbc:eval http://marklogic.com/xdmp/privileges/xdbc-eval
xdbc:eval-in http://marklogic.com/xdmp/privileges/xdbc-eval-in
xdmp:value http://marklogic.com/xdmp/privileges/xdmp-value
xdmp:with-namespaces http://marklogic.com/xdmp/privileges/xdmp-with-namespace

35.38 hadoop-user-write

The hadoop-user-write role allows use of MarkL ogic Server as an output destination for a
MapReduce job. This role does not grant any other privileges, so the

mapreduce .marklogic.output .user May Still require additional privileges to insert or update
content in the target database. The hadoop-user-write role has the following execute privileges:

Name Action URI
any-uri http://marklogic.com/xdmp/privileges/any-uri
hadoop-user-write http://marklogic.com/xdmp/privileges/hadoop-user-write
unprotected-collections http://marklogic.com/xdmp/privileges/unprotected-collections
xdbc:eval http://marklogic.com/xdmp/privileges/xdbc-eval
xdbc:insert-in http://marklogic.com/xdmp/privileges/xdbc-insert-in
xdmp:with-namespaces http://marklogic.com/xdmp/privileges/xdmp-with-namespace
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35.39 infostudio-admin-internal

Information Studio is no longer a part of MarkLogic. Thisrole exists only for backward
compatibility.

The infostudio-admin-user role provides the privileges needed to handle CPF restart and resume
unfinished Information Studio tasks in the event of an unexpected shutdown and restart of
MarkLogic Server. When MarkLogic Server is restarted, long-running collectors resume loading
documentsin the database. In this situation, the original user that started the collector isunknown,
so the purpose of the infostudio-admin user iSt0 resume control of the collector.

35.40 infostudio-internal

Information Studio is no longer a part of MarkLogic. This role exists only for backward
compatibility.

The infostudio-user roleisused by Information Studio to amp certain functions that Information
Studio performs. You should not explicitly grant the infostudio-internal roleto any user; itis
only for internal use by Information Studio.

35.41 infostudio-user

Information Studio is no longer a part of MarkLogic. This role exists only for backward
compatibility.

The infostudio-user roleisaminimally privileged role that is needed to use Information Studio.
You must grant thisrole to all users who are allowed to access Information Studio.

The infostudio-user role has the following execute privileges:

* infostudio (http://marklogic.com/xdmp/privileges/infostudio)

e unprotected-collections

35.42 manage

The manage role has the execute privi | €J€http://marklogic.com/xdmp/privileges/manage torun
the Management API. For example, non-admin Users can Use manage role plus create-data-role
Or create-data-user granular privilegesto manage roles and create data users.

Name Action URI

manage http://marklogic.com/xdmp/privileges/manage

There are no default permissions associated with the manage role.
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35.43 manage-admin

The manage-admin role has the privileges related to accessing the management APl and the tiered
storage API for operations that change the configuration. The execute privileges given to the

manage-admin role are:

Name

Action URI

manage

http://marklogic.com/xdmp/privileges/manage

manage-admin

http://marklogic.com/xdmp/privileges/manage-admin

ts:database-create-sub-database

http://marklogic.com/xdmp/privileges/database-create-sub-database

ts:database-create-super-database

http://marklogic.com/xdmp/privileges/database-create-super-database

ts:database-delete-sub-database

http://marklogic.com/xdmp/privileges/database-delete-sub-database

ts:database-delete-sub-database

http://marklogic.com/xdmp/privileges/database-delete-super-database

ts:database-partitions

http://marklogic.com/xdmp/privileges/database-partitions

ts:forest-combine

http://marklogic.com/xdmp/privileges/forest-combine

ts:forest-migrate

http://marklogic.com/xdmp/privileges/forest-migrate

ts:partition-create

http://marklogic.com/xdmp/privileges/partition-create

ts:partition-delete

http://marklogic.com/xdmp/privileges/partition-delete

ts:partition-forests

http://marklogic.com/xdmp/privileges/partition-forests

ts:partition-migrate

http://marklogic.com/xdmp/privileges/partition-migrate

ts:partition-resize

http://marklogic.com/xdmp/privileges/partition-resize

ts:partition-set-availability

http://marklogic.com/xdmp/privileges/partition-set-availability

ts:partition-set-updates-allowed

http://marklogic.com/xdmp/privileges/partition-set-updates-allowed

ts:partition-transfer

http://marklogic.com/xdmp/privileges/partition-transfer

There are no default permissions associated with the manage-admin role.

35.44 manage-admin-internal

The manage-admin-internal role is used to amp certain functions used by the Configuration
Manager and the Management API. You should not explicitly grant the manage-admin-internal
roleto any user; it isonly for internal use.

35.45 manage-internal

The manage-internal roleisused to amp certain functions used by the Configuration Manager.
You should not explicitly grant the manage-interna1 roleto any user; it isonly for internal use.
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35.46 manage-user

The manage-user role has the privileges related to accessing the Configuration Manager. The
execute privileges given to the manage-user role are:

Name Action URI

manage http://marklogic.com/xdmp/privileges/manage

There are no default permissions associated with the manage-user role.

35.47 merge

The nerge role has the privileges related to forest merging. The execute privileges given to the
merge role are;

Name Action URI
xdmp:merge http://marklogic.com/xdmp/privileges/xdmp-merge
xdmp:merging http://marklogic.com/xdmp/privileges/xdmp-merging

There are no default permissions associated with the merge role.

35.48 network-access

The network-access role has the privileges to run the xdmp : http-* functions (xdmp : http-get,
xdmp : ht tp-post, and SO on). The execute privileges given to the network-access role are:

Name Action URI
xdmp:http-get http://marklogic.com/xdmp/privileges/xdmp-http-get
xdmp:http-head http://marklogic.com/xdmp/privileges/xdmp-http-head
xdmp:http-options http://marklogic.com/xdmp/privileges/xdmp-http-options
xdmp:http-delete http://marklogic.com/xdmp/privileges/xdmp-http-delete
xdmp:http-post http://marklogic.com/xdmp/privileges/xdmp-http-post
xdmp:http-put http://marklogic.com/xdmp/privileges/xdmp-http-put

35.49 pipeline-execution

Thepipeline-execution roleisusedinthe XQuery code to allow any user (who can write a
document to the domain) to execute code in the pipeline.

For details, see the Content Processing Framework Guide guide.
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35.50 pipeline-management

The pipeline-management role has the privilegesto create and modify content processing
pipelines. The pipeline-management role has no execute privileges associated with it, but it has
the following default permissions:

Role Capability
pipeline-management Read
pipeline-management Update

35.51 pki

Thepki role hasthe privilegesto use the PK1 Library functions. For details, see Configuring SSL on
App Servers in the Security Guide.

35.52 plugin-internal

The plugin-user roleis used to amp certain functions associated with plugins. You should not
explicitly grant the plugin-internal roleto any user; itisonly for internal use by the plugin API.

35.53 qconsole-internal

The gconsole-internal roleisused by Query Console to amp certain functions that Query
Console performs. You should not explicitly grant the gconsole-internal roleto any user; it is
only for internal use by Query Console.

35.54 qconsole-user

The gconsole-user roleisaminimally privileged role that is needed to use Query Console. You
must grant thisrole to all users who are allowed to use Query Console.

The gconsole-user role has the following execute privileges:

® gconsole (http ://marklogic. com/xdmp/privileges/qconsole)

35.55 rest-admin

The rest-admin role hasthe rest -writer and manage-user roles and allows those granted therole
full accessto read and write viathe REST API.

35.56 rest-admin-internal

The rest-admin-internal roleisused internaly by the REST Library. You should not explicitly
grant it to any user or role.
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35.57 rest-extension-user
The rest-extension-user role enables access to resource service extension methods. .

35.58 rest-internal

The rest-internal roleisused internally by the REST Library. You should not explicitly grant it
to any user or role.

35.59 rest-reader

The rest-reader role enables read operations through the MarkLogic REST API, such as
retrieving documents and metadata.

35.60 rest-writer-internal

The rest-reader-internal roleisused internally by the REST Library. You should not explicitly
grant it to any user or role.

35.61 rest-writer

The rest-writer role enables write operations through the MarkLogic REST API, such as
creating documents, metadata, or configuration information.

35.62 rest-reader-internal

The rest-writer-internal roleisused internally by the REST Library. You should not explicitly
grant it to any user or role.

35.63 search-internal

The search-internal roleisarolethat is used internally by the search API. You should not
explicitly grant it to any user or role.

35.64 security

The security role hasthe privileges needed to perform security functions. The execute privileges
givento the security role are:

Name Action URI
amp-add-roles http://marklogic.com/xdmp/privileges/amp-add-roles
amp-get-roles http://marklogic.com/xdmp/privileges/amp-get-roles
amp-remove-roles http://marklogic.com/xdmp/privileges/amp-remove-roles
amp-set-roles http://marklogic.com/xdmp/privileges/amp-set-roles
any-collection http://marklogic.com/xdmp/privileges/any-collection
any-uri http://marklogic.com/xdmp/privileges/any-uri
collection-add-permissions http://marklogic.com/xdmp/privileges/collection-add-permissions
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Name

Action URI

collection-get-permissions

http://marklogic.com/xdmp/privileges/collection-get-permissions

collection-remove-permissions

http://marklogic.com/xdmp/privileges/collection-remove-permissions

collection-set-permissions

http://marklogic.com/xdmp/privileges/collection-set-permissions

create-amp

http://marklogic.com/xdmp/privileges/create-amp

create-privilege

http://marklogic.com/xdmp/privileges/create-privilege

create-role

http://marklogic.com/xdmp/privileges/create-role

create-user

http://marklogic.com/xdmp/privileges/create-user

get-amp http://marklogic.com/xdmp/privileges/get-amp
get-privilege http://marklogic.com/xdmp/privileges/get-privilege
get-role-ids http://marklogic.com/xdmp/privileges/get-role-ids

grant-all-roles

http://marklogic.com/xdmp/privileges/grant-all-roles

grant-my-roles

http://marklogic.com/xdmp/privileges/grant-my-roles

permission

http://marklogic.com/xdmp/privileges/permission

privilege-add-roles

http://marklogic.com/xdmp/privileges/privilege-add-roles

privilege-get-roles

http://marklogic.com/xdmp/privileges/privilege-get-roles

privilege-remove-roles

http://marklogic.com/xdmp/privileges/privilege-remove-roles

privilege-set-name

http://marklogic.com/xdmp/privileges/privilege-set-name

privilege-set-roles

http://marklogic.com/xdmp/privileges/privilege-set-roles

protect-collection

http://marklogic.com/xdmp/privileges/protect-collection

remove-amp

http://marklogic.com/xdmp/privileges/remove-amp

remove-privilege

http://marklogic.com/xdmp/privileges/remove-privilege

remove-role

http://marklogic.com/xdmp/privileges/remove-role

remove-role-from-amps

http://marklogic.com/xdmp/privileges/remove-role-from-amps

remove-role-from-privileges

http://marklogic.com/xdmp/privileges/remove-role-from-privileges

remove-role-from-roles

http://marklogic.com/xdmp/privileges/remove-role-from-roles

remove-role-from-users

http://marklogic.com/xdmp/privileges/remove-role-from-users

remove-user

http://marklogic.com/xdmp/privileges/remove-user

role-add-roles

http://marklogic.com/xdmp/privileges/role-add-roles

role-get-default-collections

http://marklogic.com/xdmp/privileges/role-get-default-collections

role-get-default-permissions

http://marklogic.com/xdmp/privileges/role-get-default-permissions

role-get-roles

http://marklogic.com/xdmp/privileges/role-get-roles

role-privileges

http://marklogic.com/xdmp/privileges/role-privileges

role-remove-roles

http://marklogic.com/xdmp/privileges/role-remove-roles

role-set-default-collections

http://marklogic.com/xdmp/privileges/role-set-default-collections

role-set-default-permissions

http://marklogic.com/xdmp/privileges/role-set-default-permissions

role-set-description

http://marklogic.com/xdmp/privileges/role-set-description

role-set-name

http://marklogic.com/xdmp/privileges/role-set-name

role-set-roles

http://marklogic.com/xdmp/privileges/role-set-roles

unprotect-collection

http://marklogic.com/xdmp/privileges/unprotect-collection
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Name

Action URI

user-add-roles

http://marklogic.com/xdmp/privileges/user-add-roles

user-get-default-collections

http://marklogic.com/xdmp/privileges/user-gt-default-collections

user-get-default-permissions

http://marklogic.com/xdmp/privileges/user-get-default-permissions

user-get-description

http://marklogic.com/xdmp/privileges/user-get-description

user-get-roles

http://marklogic.com/xdmp/privileges/user-get-roles

user-privileges

http://marklogic.com/xdmp/privileges/user-privileges

user-remove-roles

http://marklogic.com/xdmp/privileges/user-remove-roles

user-set-default-collections

http://marklogic.com/xdmp/privileges/user-set-default-collections

user-set-default-permissions

http://marklogic.com/xdmp/privileges/user-set-default-permissions

user-set-description

http://marklogic.com/xdmp/privileges/user-set-description

user-set-name

http://marklogic.com/xdmp/privileges/user-set-name

user-set-passwo rd

http://marklogic.com/xdmp/privileges/user-set-password

user-set-roles

http://marklogic.com/xdmp/privileges/user-set-roles

xdmp:amp-roles

http://marklogic.com/xdmp/privileges/xdmp:amp-roles

xdmp:privilege-roles

http://marklogic.com/xdmp/privileges/xdmp:privilege-roles

xdmp:role-roles

http://marklogic.com/xdmp/privileges/xdmp:role-roles

xdmp:user-roles

http://marklogic.com/xdmp/privileges/xdmp:user-roles

Default permissions for the security role are:

Role Capability
security Read
security Insert
security Update

35.65 tde-admin

The tae-admin role has the privileges to administer extraction templates.

35.66 tde-view

The tae-view role hasthe privileges to view extraction templates.

35.67 temporal-admin
The temporal-admin role has the privileges to create and modify tempora data.

35.68 temporal-internal
The temporal-internal roleisaninternal role. Do not assign thisrole to any user.
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35.69 trigger-management

The trigger-management role hasthe privilegesto create and modify triggers. The
trigger-management role has no execute privileges associated with it. Thisrole has the following
default permissions:

Role Capability
trigger-management Read
trigger-management Update

35.70 view-admin
The view-admin role enables a user to view MarkLogic Server administration.

35.71 view-admin-internal

Theview-admin-internal roleisused internally by the MarkL ogic Server. Do not explicitly grant
it to any user or role.

35.72 welcome-internal

The welcome-internal roleisarole that used to be used internally by the MarkL ogic Server
Welcome Page (now removed). Do not explicitly grant it to any user or role.

35.73 xa

The xa user role allows creation and management of one’s own XA transaction branches

in MarkLogic Server. Thexa roleisrequired to participate in XA transactions. For details, see
Participating in XA Transactions in the XCC Developer’s Guide. The xa role has the following
execute privileges:

Name Action URI
complete-my-transaction http://marklogic.com/xdmp/privileges/complete-my-transactions
forget-my-xa-transactions http://marklogic.com/xdmp/privileges/forget-my-xa-transactions

prepare-my-xa-transactions http://marklogic.com/xdmp/privileges/prepare-my-xa-transactions

status-builtins http://marklogic.com/xdmp/privileges/status-builtins

xdmp:set-current-transaction | http://marklogic.com/xdmp/privileges/set-current-transaction

xdmp:transaction-create http://marklogic.com/xdmp/privileges/xdmp-transaction-create

xdmp:transaction-create-xid http://marklogic.com/xdmp/privileges/xdmp-transaction-create-xid

35.74 xa-admin
The xa-admin role alows creation and manage of any user’s XA transaction branchesin
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MarkLogic Server. The xa-admin roleisintended primarily for Administrators who need to
complete or forget XA transactions. The xa-admin role has the following execute privileges:

Name

Action URI

complete-any-transactions

http://marklogic.com/xdmp/privileges/complete-any-transactions

complete-my-transaction

http://marklogic.com/xdmp/privileges/complete-my-transactions

forget-any-xa-transactions

http://marklogic.com/xdmp/privileges/forget-any-xa-transactions

forget-my-xa-transactions

http://marklogic.com/xdmp/privileges/forget-my-xa-transactions

prepare-any-xa-transactions

http://marklogic.com/xdmp/privileges/prepare-any-xa-transactions

prepare-my-xa-transactions

http://marklogic.com/xdmp/privileges/prepare-my-xa-transactions

status-builtins

http://marklogic.com/xdmp/privileges/status-builtins

xdmp:set-current-transaction

http://marklogic.com/xdmp/privileges/set-current-transaction

xdmp:transaction-create

http://marklogic.com/xdmp/privileges/xdmp-transaction-create

xdmp:transaction-create-xid

http://marklogic.com/xdmp/privileges/xdmp-transaction-create-xid

35.75 xinclude

The xinciude role providesthe privilegesto run the XlInclude code used in the XInclude CPF
application. For details, see Reusing Content With Modular Document Applications in the Application

Developer’s Guide.
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36.0 Technical Support

MarkL ogic provides technical support according to the terms detailed in your Software License
Agreement or End User License Agreement.

We invite you to visit our support website at http://help.marklogic.com to access information on
known and fixed issues, knowledge base articles, and more. For licensed customerswith an active
maintenance contract, see the Support Handbook for instructions on registering support contacts
and on working with the MarkL ogic Technical Support team.

Complete product documentation, the latest product release downloads, and other useful
information is available for al developers at http:/developer.marklogic.com. For technical
guestions, we encourage you to ask your question on Stack Overflow.
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37.0 Copyright

MarkLogic Server 10.0 and supporting products.
Last updated: February, 2022

Copyright © 2022 MarkL ogic Corporation. All rights reserved.
Thistechnology is protected by U.S. Patent No. 7,127,469B2, U.S. Patent No. 7,171,404B2, U.S.
Patent No. 7,756,858 B2, and U.S. Patent No 7,962,474 B2, US 8,892,599, and US 8,935,267.

The MarkL ogic software is protected by United States and international copyright laws, and
incorporates certain third party libraries and components which are subject to the attributions,
terms, conditions and disclaimers set forth below.

For all copyright notices, including third-party copyright notices, see the Combined Product
Notices for your version of MarkLogic.
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