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1.0

Database Replication in MarkLogic Server

This chapter describes Database Replication in MarkLogic Server in general terms, and includes
the following sections:

11

Terms Used in this Guide

Understanding Database Replication

Example Database Replication Configurations

Database Replication for Disaster Recovery

Rolling Back to the Non-Blocking Timestamp

Comparison of Database Replication with Flexible Replication

Note: To enable Database Replication, alicense key that includes Database Replication
isrequired. For details on purchasing a Database Replication license, contact your
MarkL ogic sales representative.

Terms Used in this Guide

The following are the definitions for the Database Replication terms used in this guide:

To Replicateisto create a copy of adocument in another database and to keep that copy in
sync (possibly with some time-lag/latency) with the original.

A Local Cluster isthe cluster of MarkLogic Server hosts that at your current location.
A Foreign Cluster isaremote cluster of MarkLogic Server hosts.

A Master Database is the database being replicated. In any Database Replication scheme
thereis aMaster database and at |east one Replica database.

A Master Forest isthe forest being replicated. In any Database Replication scheme there
isaMaster forest and at least one Replicaforest.

A Master Cluster is shorthand for the cluster that hosts a Master Database.

A Replica Database is the database that receives replicated data from the Master database.
A Replica Forest isthe forest that receives replicated data from the Master forest.

A Replica Cluster is shorthand for the cluster that hosts a Replica Database.

A Bootstrap Host is the MarkL ogic Server host machine used by aforeign cluster to
initiate communication with the local cluster.

A Foreign Bind Port is the port used on each host to handle XDQP communication with
foreign clusters.
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» Asynchronous Replication refers to a configuration in which the Master does not wait for
confirmation that the update has been received by the Replica before sending committing
the transaction and proceeding with additional transactions. Database Replication is
asynchronous.

» Transaction-aware refers to a configuration in which all updates that make up a
transaction on the Master are applied as a single transaction on the Replica.

» Zero-day Replication refersto replicating the data from the Master database that existed
before replication was configured.

1.2 Understanding Database Replication

Database Replication is the process of maintaining copies of forests on databases in multiple
MarkLogic Server clusters. At aminimum, there will be a Master database and one Replica
database. A Master database can replicate to multiple databases.

Note: All hosts participating in Database Replication must:

* Run the same maintenance release of MarkLogic Server.
» Usethe same operating system.
This section contains the following topics:

e OQverview of Database Replication

¢ Bulk Replication
¢ Bootstrap Hosts

¢ Inter-cluster Communication

¢ Replication Lag

¢ Master and Replica Database Index Settings
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1.2.1 Overview of Database Replication

Database replication operates at the forest level by copying journal frames from aforest in the
Master database and replaying them on a corresponding forest in the foreign Replica database.

As shown in theillustration below, each host in the Master cluster connects to the remote hosts

that are necessary to manage the corresponding Replica forests. Replica databases can be queried
but cannot be updated by applications.

Applications

e —

/ Master Cluster \
: Host 1 Host 2 |

|
|

|
| ﬁﬁﬁ |
C{LFL R2 FBr4 3|
\ T T T 1 _
/| ReplicaCluster| |
: Host 1 |
| I
|
G )'

—_
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1.2.2 Bulk Replication

Any content existing in the Master databases before Database Replication is configured is bulk
replicated into the Replica databases. Bulk replication is also used after the Master and foreign
Replica have been detached for a sufficiently long period of time that journal replay is no longer
possible. Once bulk replication has completed, journal replication will proceed.

The bulk replication processis as follows:

1. The indexing operation on the Master database maintains a catalog of the current state of
each fragment. The Master sends this catalog to the Replica database.

2. The Replica compares the Master’s catal og to its own and updates its fragments using the
following logic:

» |If the Replica has the fragment, it updates the nascent/del eted timestamps, if they
are wrong.

» If the Replica has afragment the Master doesn't have, it marks that fragment as
deleted (it likely existed on the Master at some point in the past, but has been
merged out of existence).

» |If the Replica does not have afragment, it addsit to alist of missing fragments to
be returned by the Master.

3. The Master iterates over thelist of missing fragments returned from the Replica and sends
each of them, along with their nascent/del eted timestamps, to the Replica where they are
inserted.

For more information on fragments, see the Fragments chapter in the Administrator’s Guide.
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1.2.3 Bootstrap Hosts

Each cluster in a Database Replication scheme contains one or more bootstrap hosts that are used
to establish an initial connection to foreign clustersit replicates to/from and to retrieve more
complete configuration information once a connection has been established. When ahost initially
starts up and needs to communicate with aforeign cluster, it will bootstrap communications by
establishing a connection to one or more of the bootstrap hosts on the foreign cluster. Once a
connection to the foreign cluster is established, cluster configuration information is exchanged
between all of the local hosts and foreign hosts.

For details on selecting the bootstrap hosts for your cluster, see “Identifying the Local Cluster to
Foreign Clusters and Designating the Bootstrap Hosts’ on page 30.

— — — — — — — — — — — — — — — —

/ Local Cluster
Host 1

Ho
\ S —
Initial
Connection
P iy
|
|
| Bootstrap 3
I F1 F2
N
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1.24 Inter-cluster Communication

Communication between clusters is done using the intra-cluster XDQP protocol on the foreign
bind port. A host will only listen on the foreign bind port if it isabootstrap host or if it hosts a
forest that isinvolved in inter-cluster replication. By default, the foreign bind port is port 7998,
but it can be configured for each host, as described in “Changing the Foreign Bind Port” on

page 50. When secure XDQPisdesired, asingle certificate/ private-key pair is shared by all hosts
in the cluster when communicating with foreign hosts.

XDQP connections to foreign hosts are opened when needed and closed when no longer in use.
While the connections are open, foreign heartbeat packets are sent once per second. The foreign
heartbeat contains information used to determine when the foreign cluster's configuration has
changed so updated information can be retrieved by the local bootstrap host from the foreign
bootstrap host.

1.2.5 Replication Lag

Queries on a Replica database must run at a timestamp that lags the current cluster commit
timestamp due to replication lag. Each forest in a Replica database maintains a special timestamp,
called a Non-blocking Timestamp, that indicates the most current time at which it has complete
state to answer aquery. Asthe Replicaforest receivesjourna frames from its Master, it
acknowledges receipt of each frame and advances its nonblocking timestamp to ensure that
gueries on the local Replicarun at an appropriate timestamp. Replication lag is the difference
between the current time on the Master and the time at which the oldest unacknowledged journal
frame was queued to be sent to the Replica.

You can set alag limit in your configuration that specifies, if the Master does not receive an
acknowledgement from the Replica within the time frame specified by the lag limit, transactions
on the Master are stalled. For the procedure to set the lag limit, see “ Configuring Database
Replication” on page 37.
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1.2.6 Master and Replica Database Index Settings

Indexing information is not replicated by the Master database and is instead regenerated on the
Replica system. If you want the option to switch over to the Replica database after a disaster, the
index settings must be identical on the Master and Replica clusters.

If you need to update index settings after configuring Database Replication, update the settings on
the Replica database before updating those on the Master database. Thisis because changesto the
index settings on the Replica database only affect newly replicated documents and will not trigger
reindexing on existing documents. Changes to the index settings on the Master database will
trigger reindexing, after which the reindexed documents will be replicated to the Replica. When a
Database Replication configuration is removed for the Replica database (such as after a disaster),
the Replica database will reindex, if necessary.

The process of recreating index information on the Replica database requires information located
in the schema database. You cannot replicate a Master database that acts as its own schema
database. When replicating a Master schema database, create a second empty schema database for
the Replica schema database on the Replica cluster. The diagram below shows the Schema2
database as the schema database from the Replica schema database.

Master Cluster Replica Cluster

;T T T ~ / - ~
| Content \I \ Content \‘
‘ Database | \ Database |

\
l . : — l
| | |
| Schema : | Schema |
| | | |
| *‘ i | | ‘
\ J | |
_________ | Schema2 |
: Database |
\
| |
\ )
AN 4

MarkLogic 5—October, 2011 Database Replication Guide—Page 10



MarkLogic Server Database Replication in MarkLogic Server

1.3 Example Database Replication Configurations
This section describes some of the possible Database Replication configurations.

The most basic form of Database Replication consists of atwo clusters, each containing asingle
database with a single forest, as shown below.

Applications

— — — — —

Host

—_

Master and Replicaforests can be distributed differently across hostsin each cluster. For example,
as shown below, all of the Master forests may reside on asingle host and the Replica forests on
two hosts.

Applications
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A Master cluster can replicate forests to multiple Replica clusters. In the example shown below,
the Master maintains a copy of each forest on two clusters:

Applications

/ Master Cluster \
Databasel Database 2
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In the example shown below, the Master maintains asingle copy of Database 1 on Replica Cluster
1 and a single copy of Database 2 on Replica Cluster 2:

Applications

/ Master Cluster \
Databasel Database 2

A cluster can contain both Master and Replica databases. On Cluster A in the example shown
below, Database 1 is the Master database and Database 2 is the Replica database.

—_— — — — — — — = —

/ Cluster A
Database1l Database 2

G5 Ant

| F1 F2
\

—_—

~ ] = =

— | - 4 - —|—

/ Cluster B \
Daabasel Databasel2 |

|

| |

| o I
l I
| T F3ef F5l |

~—
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1.4 Database Replication for Disaster Recovery

The purpose of Database Replication is to make data continuously available to mission-critical
applications with minimal impact to application performance. In atypical disaster recovery
scheme, clusters are located in data centers at different geographical locations. In the event of a
disaster in the location of the Master cluster, the data can be made available by the Replica cluster

Note: In this section, the original Master and Replica databases are referred to as
Database A and Database B, respectively.

There are two basic approaches to a disaster recovery operation, each of which involves
redirecting the applications to Database B. Before executing your applications on Database B, the
database must be rolled back, as described in “Rolling Back to the Non-Blocking Timestamp” on

page 17.

» Simply disable Database Replication on Database B so that it is no longer a Replicaand
can accept updates.

* Reconfigure Database B as the Master database and replicate updates to athird foreign
database (Database C).

Applications

_ £ _ / - — — <

DatabaseB \| /' Database C
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When Database A is returned to service, you can resynchronize it with Database B by either:

» Configuring Database A as a Replica of Database B. In this case, Database B will
automatically bulk replicate to Database A.

Applications

| Database A \ ‘/ DatabaseB

| |
| | | |
| | |
\ Y \ )

* Running a backup operation on Database B and restoring Database A from the backup
file, as described in Backing Up and Restoring a Database in the Administrator’s Guide.

Applications

— — = — -

/ \
|
| | \
|
\ | | \
\ | \
|
| | | \
' |Backu ' |Backup| |
\ File P <f—ﬁ File J
~ _— _— — AN S

Once the data has been restored on the Database A, you can redirect the applications from
Database B back to Database A.
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Database Replication can be used in combination with the local-disk failover feature described in
High Availability of Data Nodes With Failover and Configuring Local-Disk Failover for a Forest in the
Scalability, Availability, and Failover Guide. For example, the Master and Replica clusters shown
below are configured for both local-disk failover and Database Replication. Should, for example,
the F1 forest in the Master cluster become unavailable, then the R1 forest resumes replication to

the F1 forest in the Replica cluster.
Applications Applications

/ Master Cluster \ / Master Cluster \

Database1 ~ Database 2 : . Databasel  Database 2
| Forest Flfailson‘
| Master Cluster |

— - - - — — —

Replica Cluster
Database 2 :

-
\ /

Note: Database Replication isnot compatible with the shared-disk failover feature
described in Configuring Shared-Disk Failover for a Forest in the Scalability,
Availability, and Failover Guide.
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1.5 Rolling Back to the Non-Blocking Timestamp

After you fail over your applications to a Replica database, each Replicaforest will likely have
committed its last transaction at different timestamps. If the Replica database has multiple forests
and relationships exist between those forests, this inconsistency may cause problems. In order to
return the database to a transactionally consistent state, all forests must be rolled back to the latest
non-blocking timestamp.

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 its last commit at a different point in time when the failure of the Master
database occurred. In this example, 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 at least
timestamp 3.

|

I
Forest A [TG-u2 TG-u3 c TD- u5 TD-u6 c TY- u TYru2 TF-ul TF-u2
| | |
| | |
ForestB [TR-u3T3-u4 C,TB-ul TB-u2 ||
| |

TY-u3

|
Forest C [TD-u3 TD-u4 |,
|

|
|
I
|
|
Forest D | TA-ul TA-u2 TA-u3 C . ; TX1u1 TZ—u;L TZ-u2
2 3 4 5

G-u2

| I
| |
! !
| I
| I
u4CT I
| I

|
|

|

| |
TBU3 TE-
|

Timestamp 0 1 .
Failure
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For example, the database you want to restore has four forests, as shown below. You use the
xdmp : forest-status function to locate the nonblocking-timestamp value for each forest and roll
back all of your forests to the minimum nonblocking-timestamp Vaue. In this example, the
MiNiMUM nonblocking-timestamp IStheti mestamp of the last committed transaction in Forest A.

|
Forest A [TG-u2 TG-u3 (:3 TD—u:5 TD-u6 (f; TY-L:|1 TY:-u2 TF—u:l TF-u2
I | I | | I

Forest B [TR-u3 T3-u4 C:TB-ulfTB-UZ : : : : TY-u3
I | | I
| |

I
| |
TBrus TB-u4 CTG-ul ITG-UZ

|
Forest C [TD-u3 TD-u4 |,
| | I

I I
| | |

Forest D [ TA-ul TA-u2 TA-u3C . T TXqul Tz-ui TZ-u2
Timestamp O 1 2 3 4 5

Failure
Minimum Non-blocking Timestamp - 94 Rollback

The following procedure describes how to restore to the minimum non-blocking timestamp using
the XQuery API.

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 timestamp to any

time before the failure of the master database. Thiswill preserve fragmentsin merge after
this timestamp until you have rolled back your forest data.

3. Use the xdmp: forest -rollback function to roll back the forests to the minimum

nonblocking-timestamp ti mestamp returned by the xdmp : forest-status function for each
forest that isin the open O open replica State.
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For example, you can use the following query to rollback your forest data for the
Documents database:

xquery version "1.0-ml";

declare namespace fs = "http://marklogic.com/xdmp/status/forest";

let sStimestamp :=
fn:min (xdmp:forest-status (
xdmp:database-forests (xdmp:database ("Documents") ) )
[fs:state=('open', 'open replica')]/fs:nonblocking-timestamp)

return
xdmp: forest-rollback (

xdmp:database-forests (xdmp:database ("Documents") ) ,
Stimestamp)

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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1.6

Comparison of Database Replication with Flexible Replication

MarkLogic Server provides two types of replication: Database Replication, as described in this
guide, and Flexible Replication, as described in the Flexible Replication Guide. You should
choose areplication type based on your application and high-availability requirements

Depending on your requirements, one type of replication might have an advantage over the other.

The key differences between the these two types of replication are:

Replicate all or part of the Master database — Database Replication replicates the entire
Master database to the Replica database. Flexible Replication replicates Content
Processing Framework (CPF) domains and allows you to write XQuery filters that enable
you to modify the replicated documents in some manner, determine whether to replicate a
change, or select which parts of adocument will be replicated. Asaconsequence, Flexible
Replication enables you to replicate select content from the Master database.

Performance — Flexible Replication uses CPF and generates information in the properties
of each replicated document. Database Replication simply copies and replays journal
frames. If you replicate a complete database, you can expect less overhead with Database
replication than with Flexible Replication.

Transactional — Database Replication replicates as soon as a document is inserted or
updated and ensures that a single multi-document transaction in the Master database
replicates as a single multi-document transaction to the Replica database. Flexible
Replication replicates documents after each transaction without consideration of
transactional grouping in the Master database. For example, if you have atransaction that
commits 10 documents to the Master database and some sort of failure occurs, with
Flexible Replication it is possible for the Replicato end up with 5 documents from that
transaction on the Replica. With Database Replication, the Replicawill either have no
documents or al 10 of them.
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2.0 Database Replication Quick Start

This chapter provides the quick-start procedures for creating a simple Database Replication
configuration to replicate the Documents database from one MarkL ogic Server host to another.
The replicated MarkLogic Server hosts must be able to communicate with each other and they
must not be on the same cluster.

Note: The purpose of this chapter isto walk you through a specific Database Replication
configuration procedure. For more general details on how to configure Database
Replication, see “Configuring Database Replication” on page 29.

Note: A cluster can consist of asingle MarkLogic Server host.

This chapter includes the following sections:

¢ |dentify the Local Cluster to Foreign Clusters

* Couple the Local Cluster with the Foreign Cluster

* Configure Database Replication

* | oad Documents into the Master Database and Check Replication

All of the procedures described in this chapter are done using the Admin Interface described in
the Administrative Interface chapter in the Administrator’s Guide.
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2.1 Identify the Local Cluster to Foreign Clusters

Each cluster may be configured to have a descriptive name. It is a good practice to assign each
cluster aname before coupling them with each other.

This section describes how to name the local cluster so it can be identified by foreign clusters.
Repeat this procedure on a host for each cluster that is to participate in Database Replication.

1. On any host in the local cluster, select Local Cluster under Clusters at the bottom of the
left-hand menu:

Configure
Ed Groups
£ Databases

2. In the Edit Local Cluster Configuration page, enter the cluster name and select a host as
the bootstrap host:

Suminary Configure Couple Help

Edit Local Cluster Configuration ok | [ cancer |

Local Cluster

cluster name Master

The cluster name

bootstrap hosts The hosts that foreign clusters will use fo bootstrap communicafion with this cluster

ﬂgurdnn-z. marklogic.com
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2.2 Couple the Local Cluster with the Foreign Cluster

Before you can configure Database Replication, each cluster in the replication scheme must be
aware of the configuration of the other clusters. This can be accomplished by “coupling” the local
cluster to the foreign cluster.

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

Cnlﬁe

Edit Local Cluster Configuration ok | [ cancer |

Local Cluster

cluster name Master

The cluster name

2. In the Foreign Cluster portion of the Local Cluster Configuration page, enter the Host
Name for the bootstrap host in the foreign cluster. Leave the default values for the other
settings and click OK.

Local Cluster — Local Cluster Configuration which will be fransfered fo
Foreign Cluster. [ eqit

Cluster Name Master

Hostname Host ID Port

gordon- 11785669520674580252 7995
1 marklegic_com

Foreign Cluster — Enter Host and Admin Ul Port in Foreign Ciuster.

Host Name gordon-2

Host in foreign cluster.
Required.

Admin Port a001

Port of Admin Ul on the foreign host.
Required.

Protocol hitp
Whether the host's Admin Ul has S5L enabled.

ok || cancel
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3. In the Specify SSL settings for XDQP communication & Timeouts page, leave all of the

default settings and click OK.

Foreign Cluster — Specified Host in Foreign Cluster

foreign host name gordon-2

foreign port 5001
foreign protocol hitp
ndgp szl true @ false
enabled Whether or not S5L is enabled for XDQP

xdgp 2zl allow @ true © fake

SR Whether or not S5Lv3 is allowed for XDQP

xdgp 2zl allow @ tue ©) false

tis Whether or not TLS is sllowed for XDQR
xdqp ssl ALLILOW-@STRENGTH
ciphers

A colon separated list of ciphers (e.qg.

ALLILOW-/@STRENGTH)

xdgp timeout 10

The DGR protocol imeout, in seconds.

host timeout a0

The host responze fimeout, in seconds.

[ ok

cancel

4, In the Confirm to Couple Clusters page, click OK.

Confirm to Couple Clusters

MarkLogic 5—October, 2011

No changes have been made yet. Confirm that you would like to couple

two clusters.

Local Cluster

Foreign Cluster

Masier

Replica-1

| qﬁ | | cancel |
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5. The Summary window appears and displays the summary for the Foreign Cluster
configuration.

2.3 Configure Database Replication

The procedure described in this section configures Database Replication to replicate the
Documents database on the Master to the Documents database on the Replica.

1 On the Master host, navigate to the Documents database in the left-hand menu and select
Database Replication:

Configure
j Groups
E| f,. Databases
fi App-Senvices
E| f,. Documents
: fi Forssts
| B Flexible Replication

Er fd Databasze Rj{}iﬁjm
ﬁ Fragment Ro

HE

2. Select the Configure tab and select the foreign cluster from the pull-down menu.

Summary Configure Help

| ok | | cancel |

Configure Database Replication

Local Database Documents
Foreign Cluster Feplica-1 | = |
Replica-1 ..‘
Replica-2
ok | | cancel |

MarkLogic 5—October, 2011 Database Replication Guide—Page 25



MarkLogic Server Database Replication Quick Start

3. In the Configure Database Replication page, set Master for Local Database as.
summary q confioure T el
| ok | | rcancel |

Configure Database Replication

Local Database Documents
Foreign Cluster Replica-1
Local Databasze as 'ﬁmaster ) replica
4, Select the Documents database in the Foreign Database pull-down menu. Leave all other

settings as default. Click OK.

Local Database Documents
Foreign Cluster Replica-1

Local Database as @ master ':'leplica

Foreign Database Documents | |

App-Senvices
Lag Limit {seconds)
Last-Login baction jounal lag to the foreign database.
Modules
Schemas
Connect Forests by Security
MName Triggers

rumoinaucany wonmiect local forests with foreign forests of the same name.
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5. A page appears to confirm the Database Replication configuration on the Master. Click
OK.

Configure Database Replication

Master Database Decuments in Local Cluster Master
Replica Database Drocuments in Foreign Cluster Replica-1
Lag Limit 90

Connect Forests by Name true

Master Forest Replica Forest

Documents Connect By Name {matching forest available)

| E\ﬂf | | cancel |

6. The Confirm to Add Foreign Replica page appears. Click OK.

Confirm to Add Foreign
Replica
No changes have been made yet. Press OK to confirm that you would like
to configure replication between the two databases.

Warning: You are about to configure database "Documents” as a replica
of database "Documents”. Doing so will cause Documents's content to
overwrite the existing fragments that are currently in Documents.

Master Database Documents
Replica Database Documents
Connect Forest By Name frue
Master Forest Replica Forest

Documents Documents (matching forest available)

| @ | | cancel |

7. The Summary page appears with the Database Replication settings.

MarkLogic 5—October, 2011 Database Replication Guide—Page 27



MarkLogic Server Database Replication Quick Start

2.4 Load Documents into the Master Database and Check Replication

Once you have completed the Database Replication configuration procedures described in this
chapter, documents loaded into the Documents database on the Master host will be replicated to
the Documents database on the Replica host. You can use Information Studio to load documents
into the Documents database on the Master Cluster. For details on using Information Studio to
load documents, see Creating and Configuring Flows in the Information Sudio Developer’s Guide.

Alternative methods for loading content into a database include:

» Using the XQuery load document functions, as described in Loading Documents into the
Database in the Application Developer’s Guide.

» Setting up aWebDAYV server and client, such as Windows Explorer, to load your
documents. See the section Simple Drag-and-Drop Conversion in the Content Processing
Framework Guide guide for information on how to configure aWebDAV server to work
with Windows Explorer.

» Creating an XCC application, as described in Using the Sample Applications in the XCC
Developer’s Guide.

One way to confirm the content has been replicated to the Replicaisto use the explore feature in
Query Console to view the contents of the Replica database. For details on how to use Query
Console to explore the contents of a database, see Exploring Your Databases in the Query Console
User’s Guide.
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3.0 Configuring Database Replication

This chapter describes how to configure your MarkLogic Server clusters for Database
Replication. The topics in this chapter assume you are familiar with the replication principles
described in “Understanding Database Replication” on page 5 and the basic configuration
procedures described in the “ Database Replication Quick Start” on page 21.

This chapter includes the following sections:

* Database Replication Security

¢ |dentifying the Local Cluster to Foreign Clusters and Designating the Bootstrap Hosts

* Coupling the Local and Foreign Clusters

* Configuring Database Replication

* Connecting Master and Replica Forests with Different Names

e Deleting a Database Replication Configuration

* Decoupling the Local and Foreign Clusters

e Configuring App Servers on the Replica Cluster

* Changing the Foreign Bind Port

3.1 Database Replication Security

The aamin roleisrequired to configure and couple local and foreign clusters and to configure
Database Replication.

You can when coupling clusters, you can configure SSL to encrypt the XDQP data passed
between them. For details on configuring SSL, see “ Coupling the Local and Foreign Clusters’ on
page 32. If SSL is enable for XDQP, you must set the protocol to HTTPS in the procedures
described in “ Coupling the Local and Foreign Clusters’ on page 32 and “ Configuring Database
Replication” on page 37.
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3.2

Identifying the Local Cluster to Foreign Clusters and Designating the
Bootstrap Hosts

By default, the name of the cluster isthat of the bootstrap host. You must edit the cluster namein
the Local Cluster Configuration on the each local cluster to be coupled with foreign clusters.

1.

On the local host, select Local Cluster under Clusters at the bottom of the left-hand menu:

Configure

i Groups
Databases
Hosts
Forests
IMimetypes
Secunty
Clusters

"sjl _:?jh-_gll.?:e'

OB EEE
U UL L L

[

Select the Configure tab to display the Edit Local Cluster Configuration page. Enter the
cluster name:

[ommey X corfowre T coie T ere

Edit Local Cluster Configuration ok | [ cancer |

Local Cluster

cluster name Master

The cluster name

As described in “Understanding Database Replication” on page 5, each cluster to
participate in Database Replication 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.

A production Database Replication scheme will typically have more than one bootstrap
host to ensure availability. When establishing an initial connection with alocal cluster, a
foreign cluster will connect to the first available bootstrap host.
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In the Local Cluster Configuration page, select one or more hosts to serve as the bootstrap
hosts for this cluster.

Note: Itisbestto choosethe 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.

Summary Configure Couple Help

Edit Local Cluster Configuration [ ok | [ cancer |

Local Cluster

cluster name Master

The cluster name

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

D gorden-1.marklogic.com

I_F\?gordnn-z.mnrldogic.com

4, Click OK to save the Local Cluster Configuration.
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3.3 Coupling the Local and Foreign Clusters

This section describes 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.

Note: Y ou cannot couple MarkLogic Server Version 5 with an earlier version of
MarkLogic Server.

Note: The procedure described in this section must be repeated for every Replica cluster.

1. On abootstrap host on the Master cluster, select Local Cluster under Clusters at the
bottom of the left-hand menu:

Configure

. Groups
Databases
Hosts
Forests
Mimetypes
Security
Clusters

"S_:i _:?MI_@'&'

pEEE s

[
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2. In the Local Cluster Configuration page, select the Couple tab.

Configure Cnlﬁe

Edit Local Cluster Configuration | ok | | cancel |

Local Cluster

cluster name Master

The cluster name

3. In the Foreign Cluster portion of the Local Cluster Configuration page, enter the Host
Name for aany 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). If you have SSL enabled on the Admin App Server on the bootstrap host in the
foreign cluster, set the protocol to https.

Local Cluster — Local Cluster Configuration which will be transfered to
Foreign Cluster. [ eqit |

Cluster Name Master

Hostname Host ID Port

gordon- 11785669520674580252 7995
1 marklegic_com

Foreign Cluster — Enter Host and Admin Ul Port in Foreign Ciuster.

Host Name gordon-2

Host in foreign cluster.
Required.

Admin Port a001

Port of Admin Ul on the foreign host.
Required.

Protocol http ||

e host's Admin Ul has S5L enabled.
https

| ok | | cancel |
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4, In the Foreign Cluster Configuration page, configure the SSL security settings and timeout
values, as described in the table below.

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

clusters.

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

xdgp ssl allow sslv3

(SSL v3).

If you have enabled SSL, set to true to enable Secure Sockets Layer

xdgp sdl alow tls

If you have enabled SSL, set to true to enable Transport Layer
Security (TLS v1) protocols for XDQP.
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Foreign Cluster Setting Description

xdqgp sdl ciphers Enter one or more of the SSL ciphers defined in
http://www.openssl.org/docs/apps/ciphers.html or leave as default.

xdgp timeout Specify the time, in seconds, before the XDQP connection between
the local 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.

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

Confirm to Couple Clusters

No changes have been made yet. Confirm that you would like to couple
two clusters.

Local Cluster Masier

Foreign Cluster Replica-1

35 cancel
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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 as false and Last Bootstrap as never. Refresh your browser page to see the current
status.

Foreign Cluster: Replica-1 — Foreign Cluster Configuration [

Cluster 1D
Cluster Name
XDQP Timeout
Host Timeout

XDGEP 551
Certificate

XDQP 55L
Enabled

XDGQP 551 Allow
55Lv3

XDGQP 551 Allow
TLS

XDQP 55L
Ciphers

Host

gordon-
2 marklogic_com

Local Database as

Master

Local Bootstrap Host

gordon-
1.marklogic_com

delete ||

edit |

11669520052075955832
Replica-1

10

30

—————BEGIN CERTIFICATE-————

MITCzTCCAbWgRWwIBAGIIOTNSHM+X1x7 IwDQY JKaZThreHROEFBORWHzEdMBsGR1UE
EHMUMTEZN] k4Mj BwNT Iuil =¥ SNTU4Mz TwHh cHMTEwOT IwMT gwl T 4Wh oMM EwOTE3
MTgwOTU4W A MR OwGw Y DVOODExQxMT ¥ 20 TgyMDAI M A 3N] k1NTgeMj CCAS IwDOY T
EoZ ThveNAJEERQADggEPADCCADoCggEEANEDtXeDvE4 sHE SrwyldMSELCp/Hkgh
MhubEfEcZNgDHITH Ty Lof SHgll/ PEcObS53soViHDTYiFGwySb2 ShIL4HThSHO3ZS
DaNz3viBLHyIwoZPZ1 63PbTFHITeR1 pW a0 SwgD3t 0vgel 1CID4Ryn SREMi 08 cTsP
SazWlpwikl/eaChJlelDxedOnzCpglcRubd ZuG) XEcEUT+HFipx0JDa,/ TPin0VEOZ
WEWLlZeagnOGgldi¥gM/ Z4 ZBWE4150T3n=3Thwe S3JE )] I¥rFRJS SbIWw] &V Tmy Huk
CTZNjraUD0oKiSi] Te50uxbilIndFpeTAUkS JHIOHLAOluDQapHSG1lcCAWERR aMN
MEawCOYDVRITBATWADENBgkghki GSwiBROUFAROCROER ) ShaT.0dvb3G]l Zpxhgl Vs
UerTpfkkbnnriHtudQTgsi38chRCzRT IMggCr3HZ RxauiutHRmE e FTuE 3FNE snx
IemiSerpLlutNyNghed i sh IS rBR+EwtDr8IYEDS f zevy+HCROhd f qDEeZ TVEGT oM
1pQSstonieGoBNgkHE 4T Y4mEVKEIDWOS K Hyq2 Ybtqi 3Mheb IFHQME 5 TELbg Zgii
fOJ 108 Ir¥nrxVETeGt kvoelrTdwl 47/ kale 3F3I0Tgsx Tml S35HSEMZ 0 2eFhaV]im
EMg=SEgbkds ZNubCY oY Gewimsd T3WE T 7o fRVELSmO rcenBMA 3TFol EWbuwV2j 2
4h==

CERTIFICRTE———

falze

trus

trus

ALLINLOW-@STREMGTH

Host ID

1082000260544198778 7995

Database Foreign Database
Documents Documents
Bootstrapped Last Boostrap

true 2011-09-207T13:4&:43-07:00

* |f "Last Bootstrap” shows "never”, there is 8 cluster communication problem.
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3.4 Configuring Database Replication

This section describes how to configure Database Replication on the cluster that hosts the Master
database. Before starting this procedure, you must have identified all of the foreign clustersyou
plan to replicate to by following the procedure described in “Identifying the Local Cluster to
Foreign Clusters and Designating the Bootstrap Hosts’ on page 30.

This section describes how to configure Database Replication from the Master cluster. You can
also configure Database Replication on a Replica cluster. However, if you are replicating to
multiple Replica clusters, it is more convenient to do all of the configuration from the Master
cluster.

Note: When replicating a Master schema database, you must create a second empty
schema database for the Replica schema database on the Replica cluster. For
details see “Master and Replica Database Index Settings’ on page 10.

Warning Any documents with URIsin a Replicaforest that are not in its respective Master
forest will be automatically cleared when Database Replication is configured.

Repeat the following procedure for each replicated database and for each Replica cluster.

1 On the bootstrap host in the Master cluster, navigate to the database to be replicated in the
left-hand menu and select Database Replication:

Configure

,J Groups

E|' s Databases

fi"l App-Senvices

. B { Documents

; =]

; f:d Faorests
| BHES Alexible Replication
E| ks Database Replication
i =]

fi"l Fragment F{oa{b

H —_— e

2. Select the Configure tab and then the Replica cluster in the Foreign Cluster pull-down
menu:
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Suminary Configure Help

|. ok J |. cancel J

Configure Database Replication

Local Database Documents

Foreign Cluster Replica-1 :

Replica-1
Replica-2 k‘

|. ok J |. cancel J
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3. The Configure Database Replication page will change. For Loca Database as, select
Master. Select the database to be replicated to in the Foreign Database pull-down menu.

Local Database

Foreign Cluster

Local Database as

Foreign Database

@ master

Documents

Replica-1

replica

Documents | |

App-Senvices

Lag Limit (seconds) == k_
Last-Login Eaction journal lag to the foreign database.
Madules
Schemas

Connect Forests by Security

Name Triggers

FALILU UL ANy Ll

Bct local forests with foreign forests of the same name.

The other settings on the Configure Database Replication page are:

Database Replication Setting

Description

Lag Limit

The Replica cluster sends an acknowledgement to the Master
cluster each timeit receives areplicated journal frame. You can
set aLag Limit in your configuration that specifies that
transactions on the Master will be stalled if the Master does not
receive an acknowledgement from the Replica within the
number of seconds specified by the Lag Limit. By default the
Lag Limit is 15 seconds.

For more information on Lag Limit, see “Replication Lag” on
page 9.

Connect Forests by Name

If the forest names are the same on the Master and Replica
clusters, set Connect Forests by Name to true. If new forests of
the same name are |later added to the Master and Replica
databases, they will be automatically configured for Database
Replication.

If you set Connect Forests by Name to false, you must
manually connect the Master forests on the local cluster to the
Replica forests on the foreign cluster, as described in
“Connecting Master and Replica Forests with Different
Names’ on page 42.
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Database Replication Setting

Description

Foreign Admin Ul Protocol

The communication protocol to be used to connect to the
foreign Admin App Server. Select httpsif SSL is enabled on
the Admin App Server on the bootstrap host in the foreign
cluster. Otherwise, select http.

Foreign Admin Ul Port

If the Admin App Server for the bootstrap host on the foreign
cluster uses a port other than 8001, specify the port number.

Host in Foreign Cluster

The name of a bootstrap host on the foreign cluster.

4, When you have finished, click OK. Thefinal configuration page appears to confirm the
Database Replication configuration. Click OK.

Configure Database Replication

Master Database

Replica Database

Lag Limit

Connect Forests by Name

Documents in Local Cluster Master

Documents in Foreign Cluster Replica-1

true

Master Forest Replica Forest

Documents Connect By Mame (ratching forest available)

q}j’) cancel
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5. The Verify add of foreign Replica/lMaster page appears. Click OK.

Confirm to Add Foreign
Replica

No changes have been made yet. Press OK to confirm that you would like
to configure replication between the two databases.

Warning: You are about to configure database "Documents” as a replica
of database "Documents”. Doing so will cause Documents's content to
overwrite the existing fragments that are currently in Documents.

Master Database
Replica Database
Connect Forest By Name

Master Forest

Documents Documents

Replica Forest

Documents
Documents

frue

(matching forest available)

| @ | | cancel |

6. The Summary page appears with the Database Replication settings.

Summary Configure

Help

Foreign Replicas for Database Documents — List of all Foreign Replicas of this Database.

Foreign Cluster

Replica-1

Cluster 1D
Cluster Name
Replica Database

Connect by Name

Replica
Master Forest Forest
Documents Documents

MarkLogic 5—October, 2011

Connect-
Replica Forest-
Database By-Name Lag-Limit Delete Configure
Documents  frue S0 Delete  Confiqure
11669820052076955832
Replica-1
Documents
true
Pending Pending Pending Lag
Frames Bytes Lag Limit
0 ] ] a0
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3.5 Connecting Master and Replica Forests with Different Names

If you are replicating between databases that contain forests with different names, you can
manually connect Master to Replicaforests.

Note: The Replica databases must have at least as many forests as the Master database.
Otherwise, not all of the data on the Master database will be replicated.

For example, if you have a database named Master on the Master cluster and a database named

Replica on the Replica cluster and each database has unique forest names, use the following
procedure.

1 On the bootstrap host in the Master cluster, navigate to the Master database in the
left-hand menu and select Database Replication:

Configure

,:J Groups

E| £ Databases
fsfl App-Senvices
fsfl Documents

; %3 Last-Login
E| £ Master
: fsfl Forests

B3 Flexible Replication

AR ati
; = = Elatal:uasﬁeplct-._mﬂ

"6?1 Fragment Roots

2. In the Configure Database Replication Step 1 page, select the Foreign Cluster that
contains the Replica Database. Click OK.

Summary Configure Help
ok || cancel |

Configure Database Replication

Local Database Documents

Foreign Cluster Replica-1 v|
Replica-1 *
Replica-2

ok || cancel |
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3. In the Configure Database Replication Step 2 page, select Replicafor the Foreign
Database.
Summary Configure Help
| ok | | rcancel |

Configure Database Replication

Local Database Master
Foreign Cluster Replica-1

Local Database as @ master ) replica

Foreign Database - |

App-Senvices

Lag Limit (seconds) E;);urnenls
Last-Login action journal lag to the foreign database.
Modules

Connect Forests by Schemas

Securi
Name Tri.;;emr: Ect local forests with foreign forests of the same name.
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4, Select false for Connect Forests by Name and configure the other settings as described in
“Configuring Database Replication” on page 37.

Configure Database Replication

Local Database haster
Foreign Cluster Replica-1

Local Database as @ master replica

Foreign Database Replica -

Lag Limit {seconds) an

The maximum transaction journal lag to the foreign database.

Connect Forests by

N true @ false
ame Automaticaly connect local foresis with foreign forests of the same name.

Foreign Admin Interface

Protocol htp  ~

Foreign Admin Interface &001

Lot An integer intemet port number, min 1, max 65534,
Host in Foreign Cluster gorden-2.markiogic.com -

A host id in this cluster that foreign clusters may use to boolsirap
communication with this cluster.
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5. In the Connect Forests by Name table, use the pull-down menus to connect the Replica
foreststo the local Master forests. Click OK.

Summary Configure Help

Configure Database Replication

Master Database

Replica Database

Lag Limit

Connect Forests by Name

Master Forest Replica Forest
Master-1 Replica-1 -
hzster-2 Replica-2 -
Master-3 Replica-3 -
hiaster-4 —E]

Replica-1

Replica-2

Lok || eametpoiao
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| ok | | cancel |

Master in Local Cluster Master
Replica in Foreign Cluster Replica-1
30

falze
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6. In the Confirm to Add Foreign Replica page, confirm the configuration and click OK.

Confirm to Add Foreign
Replica

No changes have been made yet. Press OK to confirm that you would like
to configure replication between the two databases.

Warning: You are about to configure database "Replica” as a replica of
database "Master”. Doing so will cause Master's content to overwrite the
existing fragments that are currently in Replica

Master Database Master
Replica Database Replica
Connect Forest By Name false
Master Forest Replica Forest

ldaster-1 Replica-1 (manusl forest override)

Idaster-2 Replica-2 (manual forest ovemridea)

Idaster-2 Replica-2 (manusl forest override)

Idaster-4 Replica-4 (manual forest ovemridea)

{5 || cancel |

3.6 Deleting a Database Replication Configuration

You can del ete a Database Replication configuration from a bootstrap host on either the Master or
Replica cluster. The procedure described in this section describes how to delete a Database
Replication configuration on the Master cluster.

1 On the bootstrap host in the Master cluster, navigate to the Master database in the
left-hand menu and select Database Replication:

Configure

j Groups

El s Databases
f‘; App-Senvices
f‘; Documents
| EHES Fab

| B LastLogin
El £ Master

: f‘; Faorests

| BHES Flexible Replication

LA Elatahasﬁeplca:im

*'@.}l Fragment Rocts
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2. In the Foreign Replicas for Database section of the Summary page, click Delete.

[ Summary ' Configure '

weio I

Foreign Replicas for Database Master — List of all Foreign Replicas of this Database.

Foreign Cluster

Connect-
Replica Forest-
Database By-Mame Lag-Limit Delete Configure

Replica-1 Replica false 0 Z-;'L_;:'J:-': Configure
Cluster ID 11665820052076955832
Cluster Name Replica-1
Replica Database Replica
Connect by Name false
Master Replica Pending Pending Pending Lag
Forest Forest Frames Bytes Lag Limit
Mazter-1 Replica-1 u] 0 il 90
Master-2 Replica-2 0 (1] ] 90
Maszter-2 Replica-2 u] 0 il 90
Master-4 Replica-4 0 (1] ] 90
3. In the Delete Database Replication page, select https as the Ul Protocol if SSL is enabled

on the Admin App Server on the bootstrap host in the Replica cluster. Click OK.

Delete Database Replication

MarkLogic 5—October, 2011

Are you sure you want to remove replication from database Master to foreign
darabase Replica?
Press OK 1o remove the seftings on the Master and Replica-1.

| OE | | cancel |

Foreign Admin

Interface Protocol htip -~

Foreign Admin 2001

Interface Port An integer internet port number, min 1, max 65534
Host in Foreign gordon-2 marklagic.com

Cluster

A host id in this cluster that foreign clusters may use to bootstrap
communication with this cluster.

Database Replication Guide—Page 47



MarkLogic Server

Configuring Database Replication

4, In the Confirm to Delete Database Replication page, click OK.

Confirm to Delete Database

Replication

Decoupling validated. Press QK to remove db-rep settings on both clusters

{Masrter and Replica-1)
Press OK to confirm.

W

3.7 Decoupling the Local and Foreign Clusters
This section describes how to decouple two clusters.

| cancel

Note: Before decoupling clusters, you must remove any Database Replication
configurations between the local cluster and the cluster to be decoupled.

For example, to decouple a cluster named Replicafrom the local cluster, do the following:

1. On thelocal host, select Clusters at the bottom of the left-hand menu:

J limetypes

E| ,f',, Clus{grs
J Szztsr(lncalj
J Replica
J Secunty

2. Locate the foreign cluster to be decoupled and click Delete:

Foreign Cluster: Replica - Foreign Cluster Configuration :_ deﬁe

Cluster 1D
Cluster Name
XDQP Timeout
Haost Timeout

XDQP 551 Certificate

MarkLogic 5—October, 2011

11669820052076955832
Replica

10

30

-———-BEGIN CERTIFICATE————-

MITCzTCCAbNgRW BRI TOTINSM+H1x7 IWDEY JKoZ ThveHAQEFBOAwHZEdMBSGR1UE
DAxMUHMTEZN ] k4M] 2wl T IwNz Y SHTU4M z IWER cNMTEwOT I T gwOTUL Hh el EwOTES
MTgwOTU4W A fMR 0wCw Y DVODER QuMT Y2 0Tg MDA 1M 2305 k1 NTgeMj CCRSTWDOY.T
HoZIhvelRQEEECADggEPRDCCRoCggEBRNE Ot e v E4sH 3 SewyOdMSELCp / HE kgl
MhubEfEcZNgDHi THT ylof5Xgl/PEclb553s0ViHDTYi FewySb2 ShIL4HThSX0325
0aNx3viRLHyDwoZPE1E63PbTFHITeRlpWs05wgD3t 0vgu1CIDARynSAEMi0A oI sP
SazWlpwikl/eaChJelIx6d0xeCpgEcRubd EuCiXfcEUT+HF ipe0JDa/ TPinlVkDZ
WEHlZeagnOGgldiNYgM/Z4ZRNA 4150 3nz3Thve T2 J IYcFRJA SbIWw] €V Tm/ Hul
CTZNFr3UD0oKi5]j7e50xxbi X IndFpe TATES jHIOHLAD L uD0apH 551 cCAWERD a M
MR swCOYIWROTER IwADRNBgkghkiGw0BACUFARCCROER | ShAL.0dvb3Gl ZpxhglVa
TBrTpfkkbnnriHtuddTgsi38ckRCzRT IMggCr 3HZ RxuuWu+tHimFPefTuE3FNEZ snoxx

edit
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3. Click OK in the Decouple Clusters page:

Decouple Clusters

Fress OK to decouple both clusters. It will remove the sentings on clusters:
Master and Replica.

% cancel
Foreign Admin
Interface Protocol

Foreign Admin B001
Interface Port

nip -

An integer internet port number, min 1, max 65534

Host in Foreign gordon-2.marklogic.com -

Cluster 4 host id in this cluster that foreion clusters may use to bootstrap
communication with this cluster.

4, Click OK in the Decouple Clusters- Validated page:

Decouple Clusters -
Validated

Decoupling validated. Press OK to decouple both clusters ("Master” and
"Replica” )

{5 cancel

3.8 Configuring App Servers on the Replica Cluster

As described in Reducing Blocking with Multi-Version Concurrency Control in the Application
Developer’s Guide, setting multi version concurrency control to 'nonblocking' on an App Server
minimizes transaction blocking, which isuseful if the App Server makes use of areplica database
that significantly lags its master database.

It is recommended that, at a minimum, you set multi version concurrency control to ‘'nonblocking'
on the Admin App Server because the Security database is typically not frequently updated. The
'nonblocking’ multi version concurrency control option minimizes transaction blocking at the cost
of queries potentially seeing alesstimely view of the database, so you should weigh these two
factors when determining whether to set this options on other App Servers on your replica cluster.
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3.9 Changing the Foreign Bind Port

As described in “Inter-cluster Communication” on page 9, communication between clustersis

done using the intra-cluster XDQP protocol on the foreign bind port. By default, the foreign bind
port is port 7998. This section describes how to change the foreign bind port.

Note: The procedure in this section must be repeated for each host in the cluster that is
involved in inter-cluster replication.

1. Select ahost in the local cluster under Hosts in the left-hand menu:

Configure

j Groups

j Databases

E £ Hosts

E f, rhb-intel64-1f.marklogic.com
: ? Forests

j rh5-intelf4-17 marklegic_com

| BFEJ rhsintels4-19 marklagic com

<

In the Host Configuration page, change the port number in the foreign bind port field:

Summary Configure Status Help

| ok | | cancel |

host - The host specification. | leave |

host name* rh5-intelé4-16 marklogic.com
The internst host name.
group* Default
The group the host belongs to.
bind port* 7999
The distributed protoceol server socket bind intemet port number.
foreign bind port* EEI

The distributed protoceol server socket bind intemet port number.

* requires restart of one or more hosts
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4.0 Checking Database Replication Status

This chapter describes how to check replication status for a Master cluster. This chapter includes
the following sections:

This chapter includes the following sections:

* Checking the State of the Replica Forests

* Checking the Journal Frames Received from the Master

* Checking the Update Lag on the Master

4.1 Checking the State of the Replica Forests
This section describes how to check the state of each Replicaforest on the Replica cluster.

1 Access the Admin Interface on the bootstrap host in the Replica cluster. Navigate to the
Replica database in the left-hand menu:

Configure

j Groups

El s Databases
j App-Services
EI £ Docyments
fbj rests

2. Select the Status tab:

Summary Configure Stﬁls

Database: Documents

3. The current state of each Replica forest appears near the top of the page.

Deleted
Forest Host State Documents Fragments Fragments Stands  Size Free Space
Documents gordon- open 51,456 101,556 2 3 SOMB 797
2. marklogic.com replica MB
Documentz-1 gordon- open 75,319 150,638 1] 2 43MB 7917
2 marklogic.com replica MB
Documents-2 gordon- open 53,857 105,296 2 3 SITMB 797
2. marklogic.com replica MB
Documents-3 gordon- open 52 TAT 103,822 2 3 SIMB 7917
2 marklogic.com replica MB
Total 233,389 461,312 6 1 200

MB
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The possible states related to Database Replication are listed in the table below.

Sate Description
Open Replica The Replicaforest is currently receiving replicated datain the form
of journal frames from the Master forest. Thisisthe normal state for
Database Replication.
Syncing Replica | The Replicaforest is*bulk synchronizing” with the Master forest.

This occurs when a Master database containing documentsis
initially configured for Database Replication, after the Master and
Replica have been detached for asufficiently long period of time that
journal replay is no longer possible, or following alocal-disk
failover. Once the Master and Replica databases are synchronized,
the state is reset to Open Replica.

Note: Whilein this state, the status page will report that the
database forests are in an error state. There is nothing
wrong with the forests and they will appear as normal
when the database returns to the Open Replica state.

4.2 Checking the Journal Frames Received from the Master
This section describes how to check the current journal frames received by each Replicaforest

from the Master.

1 On the bootstrap host in the Replica cluster, navigate to the Replica database in the
left-hand menu and sel ect Database Replication:

Configure

J Groups

El s Databases
f:d App-Services
El s Documents
: f:d Faorests

H —_— e

MarkLogic 5—October, 2011
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2. Select the Summary tab:

Sumnﬁw Configure Help

Foreign Master for Database Documents - Configured Foreign Master far this Database.

Connect-
Foreign Forest-
Foreign Cluster Database By-Mame Delete Configure
Mastar Documents  frue Delete  Confiqure
Master Foreign
Replica Forest Forest Foreign Precise Time FSN

Documents-4 Documents-4  2011-09-21T08:55:54 64252-07:00 12642
Documents-3 Documents-3  2011-D8-21T08:55:38.612152-07:00 11861
Documents-2 Documents-2 - 2011-08-21T08:55:29.590048-07:00 13223

Documents-1 Documents-1 2011-D8-21T08:55:16 566565-07:00 11754

Field Description

Foreign Precise Time | The point in time the foreign Master forest asserted itself asa
Master. If local-disk failover isn't configured on the Master,
thisisthe time the forest was created, last cleared, last rolled
back, and so on. If the foreign Master has local-disk failover
configured, in addition to the previously mentioned events,
this could be the time of the last failover.

Foreign FSN The ID of thelast journal frame received from the foreign
Master. The ID is simply the current count of journal frames.
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4.3 Checking the Update Lag on the Master

Asdescribed in “Replication Lag” on page 9, the Replica cluster sends an acknowledgement to
the Master cluster when areplicated journal frame has been received and stored. The Lag Limit
you set in your Master cluster configuration specifies that transactions on the Master will be
stalled if the Master does not receive an acknowledgement from the Replica within the number of
seconds specified by the Lag Limit. If the Pending-Lag value exceeds the Lag-Limit, new
transactions that access the Master database are stalled.

If the XDQP timeout value set for the Replica cluster is exceeded, the Replica cluster is assumed
to have failed. In this event, the Master cluster will detach from the Replica and transactions will
continue normally on the Master. When the Replica cluster is available again, Database
Replication will resume and the Replica database will resynchronize with the Master database.

You can check for lagging updates at the bottom of the database status page. For example, to
check the Database Replication status of the Documents database do the following:

1. On the bootstrap host in the Master cluster, navigate to the Master database in the
left-hand menu and select Database Replication:

Configure

J Groups

=3 s Databases

f:d App-Services

[y Documents

B o t

: f:d Faorests
":: =xible Replication
| FEHEH Flaxible Replicat
=a )atabase Replication
. B Datat

fi"l Fragment F{oa{b

H —_— e
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2.

Select the Summary tab:

Checking Database Replication Status

r Sumr1:§ry ' Configure '

Foreign Replicas for Database Documents — Lisf of all Foreign Replicas of this Database.

Foreign Cluster

Connect-
Replica Forest-
Database By-Name Lag-Limit Delete Configure

Replica-1 Documents  trus a0 Delete  Configurs

Cluster 1D 116869820052076955832

Cluster Name Replica-1

Replica Database Documents

Connect by Name true

Replica Pending Pending Pending Lag

Master Forest Forest Frames Bytes Lag Limit

Documents-1 Documents-1 35 25764 D o0

Documents-2 Documents-2 354 260476 1 80

Documents-3 Documenis-3 453 327T7ES 1 o0

Documents-4 Documenis-4 366 261908 1 80

Field Description

L ocal-Forest-Name The name of the Master forest.

Foreign-Forest-Name

The name of the Replicaforest.

Foreign-Database-Name

The name of the Replica database.

Pending-Frames The number of unreplicated journal frames.

Pending-Bytes The number of unreplicated bytes.

Pending-Lag The number of seconds since the last journal frame was
replicated.

Lag-Limit The current lag limit set for this database. For details on the

lag limit, see “Replication Lag” on page 9.
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5.0 Technical Support

MarkL ogic provides technical support according to the terms detailed in your Software License
Agreement or End User License Agreement. For evaluation licenses, MarkLogic may provide
support on an “as possible” basis.

For customers with a support contract, we invite you to visit our support website at
http:/support.marklogic.com t0 access information on known and fixed issues.

For complete product documentation, the latest product release downloads, and other useful
information for developers, visit our developer site at http://developer.marklogic.com.

If you have questions or comments, you may contact MarkLogic Technical Support at the
following email address:

support@marklogic.com

If reporting a query evaluation problem, please be sure to include the sample X Query code.
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Product Notices

COPYRIGHT

Copyright © 2012 MarkL ogic Corporation. All rights reserved.

The MarkLogic 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.

1. Contains SAP BusinessObjects Text Analysis X1 from SAP AG. Copyright © 1996-2011. All
rights reserved.

2. Highdlide Software from Highslide Software Torstein Honsi. All Highslide Softwareis
protected by local and international copyright laws. All rights reserved.

3. Icons developed by Yusuke Kamiyamane. Copyright © 2011 Yusuke Kamiyamane. All rights
reserved. Icons are licensed subject to http://creativecommons.org/licenses/by/3.0/legal code.

4. Antenna House OfficeHTML Copyright © 2000-2008 Antenna House, Inc. All rights reserved.
5. Argus Copyright ©1999-2008 Iceni Technology Ltd. All rights reserved.

6. Rosette Linguistics Platform 6.5.2/6.5.3 from Basis Technology Corporation, Copyright ©
2004-2008 Basis Technology Corporation. All rights reserved.

7. 1SYS Search. Copyright © 2011 I1SY S™ Search Software, Inc. All rights reserved.

8. Software developed by the OpenSSL Project for use in the OpenSSL Toolkit
(http://www.openssl.org/) Copyright © 1995-1998 Eric Young (eay @cryptsoft.com). All rights
reserved. Copyright © 1998-2011 The OpenSSL Project. All rights reserved. Redistribution and
use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met: 1. Redistributions of source code must retain the above copyright
notice, thislist of conditions and the following disclaimer. 2. Redistributions in binary form must
reproduce the above copyright notice, thislist of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution. 3. All advertising materials
mentioning features or use of this software must display the following acknowledgment: "This
product includes software developed by the OpenSSL Project for use in the OpenSSL Toolkit.
(http://www.openssl.org/)" 4. The names "OpenSSL Toolkit" and "OpenSSL Project” must not be
used to endorse or promote products derived from this software without prior written permission.
For written permission, please contact openssl-core@openssl.org. 5. Products derived from this
software may not be called "OpenSSL" nor may "OpenSSL" appear in their names without prior
written permission of the OpenSSL Project. 6. Redistributions of any form whatsoever must
retain the following acknowledgment: "This product includes software developed by the
OpenSSL Project for usein the OpenSSL Toolkit (http://www.openssl.org/)" THIS SOFTWARE
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ISPROVIDED BY THE OpenSSL PROJECT "ASIS"AND ANY EXPRESSED OR IMPLIED
WARRANTIES, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR ITSCONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING BUT NOT LIMITED TO, PROCUREMENT
OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. Thisproduct
includes cryptographic software written by Eric Young (eay@cryptsoft.com). This product
includes software written by Tim Hudson (tjh@cryptsoft.com). Additional terms may apply to the
foregoing software as further set forth at http://www.openssl.org/source/license.html

9.1CU v. 4.2.1 available from http://site.icu-project.org// Copyright © 1995-2011 International
Business Machines Corporation and others. All rightsreserved. Permission is hereby granted, free
of charge, to any person obtaining a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including without limitation the rights to
use, copy, modify, merge, publish, distribute, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, provided that the above copyright notice(s)
and this permission notice appear in all copies of the Software and that both the above copyright
notice(s) and this permission notice appear in supporting documentation. THE SOFTWARE IS
PROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY
RIGHTS. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED
IN THISNOTICE BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR
CONSEQUENTIAL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION
WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. Except as contained in this
notice, the name of a copyright holder shall not be used in advertising or otherwise to promote the
sale, use or other dealings in this Software without prior written authorization of the copyright
hol der.

10. Tidy available at http://www.w3.org/People/Raggett/tidy/. Copyright © 1998-2008 World
Wide Web Consortium (M assachusetts I nstitute of Technology, European Research Consortium
for Informatics and Mathematics, Keio University). All Rights Reserved.

11. 'zlib' genera purpose compression library v. 1.2.3. Copyright © 1995-2010 Jean-loup Gailly
and Mark Adler. http://www.zlib.net/zlib_license.html
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12. RSA Data Security, Inc. MD5 Message-Digest Algorithm, copyright © 1991-2, RSA Data
Security, Inc. Created 1991. All rights reserved. License to copy and use this software is granted
provided that it isidentified as the "RSA Data Security, Inc. MD5 Message-Digest Algorithm" in
all material mentioning or referencing this software or this function. Licenseis also granted to
make and use derivative works provided that such works are identified as "derived from the RSA
Data Security, Inc. MD5 Message-Digest Algorithm" in all material mentioning or referencing the
derived work. RSA Data Security, Inc. makes no representations concerning either the
merchantability of this software or the suitability of this software for any particular purpose. Itis
provided "asis" without express or implied warranty of any kind. These notices must be retained
in any copies of any part of this documentation and/or software.

13. TRE software, available at http://laurikari.net/tre/. Copyright © 2001-2009 Ville Laurikari
<vl@iki.fi>. All rights reserved. Redistribution and use in source and binary forms, with or
without modification, are permitted provided that the following conditions are met: (1)
Redistributions of source code must retain the above copyright notice, this list of conditions and
the following disclaimer. (2) Redistributionsin binary form must reproduce the above copyright
notice, thislist of conditions and the following disclaimer in the documentation and/or other
materials provided with the distribution. THIS SOFTWARE IS PROVIDED BY THE
COPYRIGHT HOLDER AND CONTRIBUTORS "ASIS' AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT
OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

14. Eigen Library, version 2.0.10, available at
http://eigen.tuxfamily.org/index.php?titie=Main_Page. Eigen Library isfree software: you can
redistribute it and/or modify it under the terms of the GNU Lesser General Public License as
published by the Free Software Foundation, either version 3 of the License, or (at your option)
any later version. Eigen Library is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. Seethe GNU Lesser General Public Licensefor more details.
You should have received a copy of the GNU Lesser General Public License along with Eigen
Library. If not, see: http://www.gnu.org/copyleft/lesser.html

15. FunctX XQuery Library v.1.0 available at http://www.xqueryfunctions.com/xg/, Copyright ©
Datypic (PriscillaWalmsley). You can redistribute such library and/or modify it under the terms

of the GNU Lesser General Public License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version. Thislibrary is distributed in the
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hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied
warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Lesser General Public License as available at
http://www.gnu.org/licenses/Igpl-2.1.htmI#SEC4 for more details.

16. DeployJavajsv. 1.8, Copyright © 2006, 2011, Oracle and/or its affiliates. All rights reserved.
ORACLE PROPRIETARY/CONFIDENTIAL. Use of the foregoing library is subject to the
following license terms. Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met: Redistributions of
source code must retain the above copyright notice, thislist of conditions and the following
disclaimer. Redistributions in binary form must reproduce the above copyright notice, thislist of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution. Neither the name of Oracle nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written permission.
THIS SOFTWARE ISPROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"ASIS' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESSFOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

17. YUI librariesv.2.8 available at http://devel oper.yahoo.com/yui/. Copyright © 2011 Yahoo!
Inc. All rightsreserved. Use of the foregoing librariesis subject to the following license terms.
Redistribution and use of this software in source and binary forms, with or without modification,
are permitted provided that the following conditions are met: Redistributions of source code must
retain the above copyright notice, thislist of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright notice, thislist of conditions
and the following disclaimer in the documentation and/or other materials provided with the
distribution. Neither the name of Yahoo! Inc. nor the names of Y Ul's contributors may be used to
endorse or promote products derived from this software without specific prior written permission
of Yahoo! Inc. THIS SOFTWARE ISPROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS"ASIS' AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT
OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
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NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. Additional
notices related to components included in the foregoing library are also available at the following
URL: http://yuilibrary.com/license/

18. XSLTForms libraries available at http://sourceforge.net/projects/xditforms/ . You can
redistribute such libraries and/or modify them under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either version 2.1 of the License, or (at
your option) any later version. These libraries are distributed in the hope that they will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU Lesser
Genera Public License asavailable at http://www.gnu.org/licenses/Igpl-2.1.html#SEC4 for more
details.

19. jQuery v.1.7 libraries available at http://jquery.com/ and jQuery Ul v.1.8.2 libraries available
at http://jqueryui.com/. Copyright © 2011 John Resig. Permission is hereby granted, free of
charge, to any person obtaining a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including without limitation the rights to
use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software. THE SOFTWARE IS PROVIDED "ASIS", WITHOUT
WARRANTY OF ANY KIND,EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED
TO THE WARRANTIES OFMERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE ANDNONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BELIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTIONOF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTIONWITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

20. JSON v. 2 libraries available at http://www.json.org/json2.js. Copyright © 2002 JSON.org.
Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the " Software"), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense,
and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do
S0, subject to the following conditions: The above copyright notice and this permission notice
shall beincluded in al copies or substantial portions of the Software. The Software shall be used
for Good, not Evil. THE SOFTWARE ISPROVIDED "ASIS*, WITHOUT WARRANTY OF
ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERSBE LIABLE FOR ANY CLAIM, DAMAGESOR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGSIN THE
SOFTWARE.
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21. CodeMirror libraries available at http://codemirror.net/. Copyright © 2011 by Marijn
Haverbeke marijnh@gmail.com. Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation files (the " Software"), to deal in
the Software without restriction, including without limitation the rights to use, copy, modify,
merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to
whom the Softwareis furnished to do so, subject to the following conditions: The above copyright
notice and this permission notice shall be included in all copies or substantial portions of the
Software. THE SOFTWARE IS PROVIDED "ASIS*, WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERSBE LIABLE FORANY CLAIM, DAMAGESOR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGSIN THE
SOFTWARE.

22. cURL v. 7.22.0 available at http://curl.haxx.se/. Copyright © 1996 - 2011, Daniel Stenberg,
<daniel @haxx.se>. All rightsreserved. Permission to use, copy, modify, and distribute this
software for any purpose with or without fee is hereby granted, provided that the above copyright
notice and this permission notice appear in all copies. THE SOFTWARE ISPROVIDED "AS
IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT
NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. IN NO
EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE. Except as
contained in this notice, the name of a copyright holder shall not be used in advertising or
otherwise to promote the sale, use or other dealings in this Software without prior written
authorization of the copyright holder.

23. History.js available https://github.com/balupton/History.js' Copyright © 2011, Benjamin
Arthur Lupton. All rights reserved. Redistribution and use in source and binary forms, with or
without modification, are permitted provided that the following conditions are met:
Redistributions of source code must retain the above copyright notice, thislist of conditions and
the following disclaimer. Redistributions in binary form must reproduce the above copyright
notice, thislist of conditions and the following disclaimer in the documentation and/or other
materials provided with the distribution. Neither the name of Benjamin Arthur Lupton nor the
names of its contributors may be used to endorse or promote products derived from this software
without specific prior written permission. THIS SOFTWARE ISPROVIDED BY THE
COPYRIGHT HOLDERS AND CONTRIBUTORS"ASIS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING BUT NOT LIMITED TO,
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PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;, LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

24. Sample content provided for use with the software is copyrighted by the respective authors as
contributed by each of them to Wikipedia pursuant to the Creative Commons
Attribution-ShareAlike License found at http://creativecommons.org/licenses/by-sa/3.0/.

25. Visua Studio Tools for Office 3.0 (Microsoft VSTO 3.0) licensed under Microsoft Public
License Microsoft Public License (Ms-PL) found at
http://msdn.microsoft.com/en-us/library/ff647676.aspx.

26. The MarkL ogic Connector for Hadoop contains Apache Jakarta Commons Modeler.
Copyright 2001-2007 The A pache Software Foundation. Licensed under the Apache License,
Version 2.0 (the"License"). You may not use thisfile except in compliance with the License. You
may obtain acopy of the Licenseat http://www.apache.org/licenses/LICENSE-2.0. Unless
required by applicable law or agreed to in writing, software distributed under the License is
distributed on an "ASIS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY
KIND, either express or implied. Seethe License for the specific language governing permissions
and limitations under the License.

27. jemalloc v 2.2.4. http://www.canonware.com/jemalloc/index.html, released under the terms of
the following BSD-derived licenses: Redistribution and use in source and binary forms, with or
without modification, are permitted provided that the following conditions are met: 1.
Redistributions of source code must retain the above copyright notice(s), this list of conditions
and the following disclaimer. 2. Redistributions in binary form must reproduce the above
copyright notice(s), thislist of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution. THIS SOFTWARE IS PROVIDED BY
THE COPYRIGHT HOLDER(S) "ASIS' AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER(S) BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. Portions of the software are
copyright (C) 2002-2011 Jason Evans, and portions copyright (C) 2009-2011 Facebook, Inc. and
copyright (C) 2007-2010 MozillaFoundation. Neither the name of Facebook, Inc. nor the names
of its contributors may be used to endorse or promote products derived from this software without
specific prior written permission. All rights reserved.
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28. Gziphelper; version: 1.0, Feb, 2003, authored by Gao Dasheng, is distributed subject to the
following terms: This software is provided 'as-is, without any express or implied warranty. Inno
event will the authors be held liable for any damages arising from the use of this software.
Permission is granted to anyone to use this software for any purpose, including commercial
applications, and to alter it and redistribute it freely, subject to the following restrictions: (1.) the
origin of this software must not be misrepresented; you must not claim that you wrote the original
software. If you use this software in a product, an acknowledgment in the product documentation
would be appreciated but is not required; (2) altered source versions must be plainly marked as
such, and must not be misrepresented as being the original software; (3) this notice may not be
removed or altered from any source distribution.

TRADEMARK NOTICE

The MarkLogic name and logo are registered trademarks of MarkL ogic Corporation in the United
States and/or other countries. Excel and PowerPoint are either registered trademarks or
trademarks of Microsoft Corporation in the United States and/or other countries. Any other names
or logos included in the Software, this notice or the documentation are property of the respective
trademark owners.
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