1| Introduction

Introduction

This topic contains an alphabetical listing of all operations available in TIBCO® Data
Virtualization (TDV), and separate descriptions of structures that occur in multiple places
among operation elements.

« Purpose of the Web Services Operations
e Groups of Operations

Purpose of the Procedures

» Groups of Procedures

Security Features

Purpose of the Web Services Operations

Operations let Web Services clients perform all activities to create, update, maintain and
destroy resources in TDV and execute SQL, scripts and procedures, as though the clients
were local to TDV.

Note: Web Service operations have sometimes been called, collectively, the “Admin API.”

Groups of Operations

Operations fall into two main groups:
o Administrative Operations

« Utility Operations

Administrative Operations

Administrative operations can be found in two places in the resource tree:

» Desktop/Data Services/Web Services/system/admin/
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 localhost/services/webservices/system/admin/
Administrative operations are grouped into five branches:

e The archive Branch

» The execute Branch

e The resource Branch

o The server Branch

e The user Branch

The archive Branch

The archive branch of administrative operations lets Web Services clients monitor and
manage archives.

The operations in this branch are:
« cancelArchive, page 46
 createExportArchive, page 69
 createlmportArchive, page 73
« getArchiveContents, page 102
» getArchiveExportData, page 104
« getArchiveExportSettings, page 105
« getArchivelmportReport, page 106
« getArchivelmportSettings, page 108
« performArchivelmport, page 177
« updateArchiveExportSettings, page 196

« updateArchivelmportSettings, page 198

The execute Branch

The execute branch of administrative operations lets Web Services clients execute SQL, SQL
scripts and procedures, and get plans and results.

The operations in this branch are:
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closeResult, page 56
executeNativeSql, page 86
executeProcedure, page 89
executeSql, page 92
executeSqlScript, page 98
getProceduralResult, page 143
getResourcePlan, page 148
getResultSetPlan, page 155
getSqlPlan, page 159
getTabularResult, page 161
parseSqlQuery, page 176

The resource Branch

The resource branch of administrative operations lets Web Services clients monitor and
manage all TDV resources.

The operations in this branch are grouped by resource category and (in the case of data
sources and resources) subcategory:

Caching

— clearResourceCache, page 54

— getCachedResourceStatisticsConfig, page 110

— getResourceCacheConfig, page 146
— getResourceStatsSummary, page 152

— refreshResourceCache, page 184

— updateCachedResourceStatisticsConfig, page 201

— updateResourceCacheConfig, page 225

Connectors
— createConnector, page 64

— destroyConnector, page 81

TIBCO® Data Virtualization Datasource Toolkit Guide


import-link:ch_3_operationslist_2318545165_86947
import-link:ch_3_operationslist_2318545165_39528
import-link:ch_3_operationslist_2318545165_22954
import-link:ch_3_operationslist_2318545165_26388
import-link:ch_3_operationslist_2318545165_43291
import-link:ch_3_operationslist_2318545165_38321
import-link:ch_3_operationslist_2318545165_13490
import-link:ch_3_operationslist_2318545165_28807
import-link:ch_3_operationslist_2318545165_97299
import-link:ch_3_operationslist_2318545165_71902
import-link:ch_3_operationslist_2318545165_10669
import-link:ch_3_operationslist_2318545165_19498
import-link:ch_3_operationslist_2318545165_84463
import-link:ch_3_operationslist_2318545165_41834
import-link:ch_3_operationslist_2318545165_69445
import-link:ch_3_operationslist_2318545165_96519
import-link:ch_3_operationslist_2318545165_41854
import-link:ch_3_operationslist_2318545165_40946
import-link:ch_3_operationslist_2318545165_10591
import-link:ch_3_operationslist_2318545165_42469

4 | Introduction

— getConnectorGroup, page 113
— getConnectorGroupNames, page 113
— getConnectors, page 114
— testDataSourceConnection, page 193
— updateConnector, page 204
« Data services
— updateDataServicePort, page 205
— updatelmplementationContainer, page 220
« Data sources
— createDataSource, page 65
— getUsedDataSources, page 163
— updateDataSource, page 207

— updateDataSourcePort, page 211
Attribute definitions

— getDataSourceAttributeDefs, page 115

Custom types
— createCustomDataSourceType, page 64
— destroyCustomDataSourceType, page 81

— updateCustomDataSourceType, page 205

Location and Dependencies
— getDataSourceChildResources, page 115 (deprecated)
— updateDataSourceChildInfos, page 208 (deprecated)

— updateDataSourceChildInfosWithFilter, page 209
Statistics

— getDataSourceStatisticsConfig, page 118

— updateDataSourceStatisticsConfig, page 213
Types
— getDataSourceTypeAttributeDefs, page 119
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— getDataSourceTypeCustomCapabilities, page 119
— getDataSourceTypes, page 120
— getExtendableDataSourceTypes, page 125
— getParentDataSourceType, page 141
— updateDataSourceTypeCustomCapabilities, page 214
« Definition sets
— updateDefinitionSet, page 215
 Introspection
— clearIntrospectableResourceldCache, page 53
— getIntrospectableResourceldsResult, page 128
— getIntrospectableResourceldsTask, page 130
— getIntrospectedResourceldsResult, page 132
— getIntrospectedResourceldsTask, page 134
— getIntrospectionAttributeDefs, page 135
— getIntrospectionAttributes, page 136
— getMostRecentIntrospectionStatus, page 139
— introspectResourcesResult, page 167
— introspectResourcesTask, page 169
e Links
— createLink, page 74
— createLinksRecursively, page 76
— updateLink, page 221
e Reintrospection
— cancelDataSourceReintrospect, page 48 (deprecated)
— getDataSourceReintrospectResult, page 117
— reintrospectDataSource, page 185 (deprecated)

e Resources
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copyResource, page 58
copyResources, page 61
createResource, page 78
destroyResource, page 84
destroyResources, page 85
getResource, page 145
getResources, page 150
getResourceUpdates, page 153
getUsedResources, page 164
moveResource, page 173
moveResources, page 175
rebindResources, page 183
renameResource, page 190

resourceExists, page 192

updateResourceAnnotation, page 224

updateResourceEnabled, page 228

updateResources, page 230

updateResourcePrivileges, page 229

Location and Dependencies

getAllResourcesByPath, page 101

getAncestorResources, page 101

getChildResources, page 111

getDependentResources, page 120

getParentResource, page 141

Locks

getLockedResources, page 137
lockResource, page 172

lockResources, page 173
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— unlockResource, page 194
— unlockResources, page 195

— updateUserLockState, page 241

Owner

— changeResourceOwner, page 51
Privileges

— copyResourcePrivileges, page 60
— getResourcePrivileges, page 149

— updateResourcePrivileges, page 229

Statistics
— cancelResourceStatistics, page 49
— clearResourceStatistics, page 55
— getResourceStatisticsConfig, page 151
— refreshResourceStatistics, page 185
— updateResourceStatisticsConfig, page 231
e SQL and SQL Script
— updateExternalSqlProcedure, page 217
— updateSqlScriptProcedure, page 234
— updateSqlTable, page 235
« Transformation
— getTransformFunctions, page 163
— updateBasicTransformProcedure, page 200
— updateStreamTransformProcedure, page 236
— updateTransformProcedure, page 237
— updateXQueryTransformProcedure, page 242
— updateXsltTransformProcedure, page 245
o Triggers
— updateTrigger, page 238
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o XQuery

— updateXQueryProcedure, page 241

— updateXQueryTransformProcedure, page 242
e XSLT

— updateXSLTProcedure, page 244

— updateXsltTransformProcedure, page 245

The server Branch

The server branch of administrative operations lets Web Services clients manage licenses,
clusters, server actions and attributes, and other server-level activities.

The operations in this branch are:
« addLicenses, page 39
« createCluster, page 63
« createDBHealthMonitorTable, page 67
« getClusterConfig, page 112
» getCreateDBHealthMonitorTableSQL, page 114
« getlicenses, page 137
» getServerActions, page 156
« getServerAttributeDefChildren, page 156
« getServerAttributeDefs, page 157
« getServerAttributes, page 158
» getServerName, page 159
 joinCluster, page 171
« performServerAction, page 178
e removeFromCluster, page 187
e removelicenses, page 187
 repairCluster, page 191

« updateClusterName, page 203
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« updateServerAttributes, page 233

« updateServerName, page 233

The user Branch

The branch of administrative operations lets Web Services clients monitor and manage
users, groups, and domains.

The operations in this branch are:
« addUsersToGroup, page 40
o addUserToGroups, page 41
 cancelCreateDomain, page 47
» createDomain, page 68
« createGroup, page 72
» createUser, page 80
« destroyDomain, page 82
« destroyGroup, page 83
« destroyUser, page 86
« getDomainGroups, page 121
« getDomains, page 122
« getDomainTypeAttributeDefs, page 123
« getDomainTypes, page 124
« getDomainUsers, page 124
» getGroups, page 127
o getGroupsByUser, page 127
o getUser, page 165
» getUsers, page 165
» getUsersByGroup, page 166
» removeUserFromGroups, page 189

» removeUsersFromGroup, page 190
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« updateDomain, page 216
« updateGroup, page 219
« updateUser, page 240

Utility Operations

Utility operations can be found in two places in the resource tree:
« Desktop/Data Services/Web Services/system/util/
 localhost/services/webservices/system/util/

Utility operations are grouped into three branches:
e The common Branch
o The security Branch

e The session Branch

The common Branch

The common branch of utility operations lets Web Services cancel a server task:

« cancelServerTask, page 50

The security Branch

The security branch of utility operations lets Web Services clients manage the following
aspects of security:

« General settings
— getGeneralSettings, page 126
— updateGeneralSettings, page 218
e Login module
— addLoginModule, page 39
— getAvailableLoginModuleNames, page 109
— getlLoginModule, page 138
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— getLoginModuleDefaultProperties, page 138

— getlLoginModuleList, page 139

— removeloginModule, page 188

— updateLoginModule, page 222

— updatelLoginModulelList, page 223
« Principal mapping

— addPrincipalMapping, page 40

— getPrincipalMapping, page 142

— getPrincipalMappingList, page 143

— removePrincipalMapping, page 188

— updatePrincipalMapping, page 223
« Row-based security

— rbsAssignFilterPolicy, page 178

— rbsDeleteFilterPolicy, page 179

— rbsGetFilterPolicy, page 180

— rbsGetFilterPolicyList, page 180

— rbslsEnabled, page 181

— rbsSetEnabled, page 181

— rbsWriteFilterPolicy, page 182

The session Branch
The session branch of utility operations lets Web Services clients manage sessions.
The operations in this branch are:

e beginSession, page 43

e beginTransaction, page 44

» closeSession, page 57

e closeTransaction, page 57
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« getServerinfo, page 158

Purpose of the Procedures

The built-in procedures let users with appropriate privileges perform basic server activities,
including:

« Set up log messages for debugging

« Create, update, introspect, maintain, and destroy resources
« Execute SQL, scripts and procedures

« Set and clear JMS message properties

e Send JMS map and text messages

« Create and delete elements, write messages to files

« Test connections and server performance

« Execute a basic transformation on XML input

Groups of Procedures

Procedures fall into several groups:
e Debug Procedures
« Deployment Procedures
e JMS Procedures
 Lineage Procedures
e Resource Procedures
 Service Procedures
« Transformation Procedure
« User Procedures
« Utility Procedures

e Profile Procedures
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Debug Procedures

The debug procedures are found in the resource tree under /lib/debug. They are:

« Log, page 303, which writes text to the log file with severity level INFO.

« LogError, page 304, which writes text to the log file with severity level ERROR.

Print, page 308, which writes debug messages to the console when running from

Studio.

Deployment Procedures

The deployment procedures are found in the resource tree under /lib/resource (and under
/services/databases/system/deployment/ as published resources). They are:

ExplainAttributes, page 280, which retrieves the list of attributes of the data sources
included in a resource set.

ExplainPrincipals, page 280, which retrieves the list of principals included in a
resource set.

ExplainResources, page 281, which retrieves the list of resources in a resource set.

GetPrincipalSet, page 293, which retrieves the list of principals included in a
principal set.

GetResourceSet, page 298, which retrieves the list of resources included in a
resource set.

ListAttributes, page 299, which retrieves the attribute list for a specified resource set
on a given site.

ListPrincipals, page 300, which retrieves the list of principals included in a resource
set.

ListResources, page 301, which retrieves the list of resources included in a resource
set.

PreviewResourceSet, page 307, which retrieves the list of resource changes since the
last deployment of the specified resource set, by the specified deployment plan.
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JMS Procedures

The JMS procedures are found in the resource tree under /lib/jms. They are:

ClearMessageProperties, page 271, which clears all JMS headers and properties that
were set using SetMessageProperties, page 326.

SendMapMessage, page 319, which sends a JMS map message based on a ROW type
variable.

SendTextMessage, page 321, which sends a JMS text message.

SetMessageProperties, page 326, which sets JMS headers or properties for the
subsequent JMS messages to be sent using SendTextMessage, page 321.

SetMessageProperty, page 327, which sets a JMS header or property for the
subsequent JMS messages to be sent using SendTextMessage, page 321.

Lineage Procedures

The lineage procedures are found in the resource tree under /lib/resource (and under
/services/databases/system/lineage/ as published resources). They are:

GetColumnDependencies, page 284, which retrieves the column dependencies of a
view.

GetColumnReferences, page 288, which retrieves the column references of a view,
table or procedure.

Profile Procedures

The profile procedures are found in the resource tree under
/services/database/system/profile. They are:

« GetTableProfiles, page 294, which retrieves statistical and data source lineage

information about a set of published tables or views.

« GetColumnProfiles, page 286, which retrieves statistical and auxiliary data type

information about a set of published table columns.

« GetPartitionClauses, page 292, which retrieves the partition SQL clauses (predicates)

for use in defining partition queries against a published table and column.
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Resource Procedures

The resource procedures are found in the resource tree under /lib/resource. They are:

CancelDataSourceReintrospect, page 268, which cancels an in-progress, non-
blocking reintrospection process that was started using ReintrospectDataSource,
page 313.

ClearResourceCache, page 271, which clears the cache on a resource.
ClearResourceStatistics, page 272, which clears the statistics on a resource.
CopyResource, page 273, which copies a resource into a folder using a new name.
CreateResourceCacheKey, page 276, which creates a cache key for a given resource.

ExplainAttributes, page 280, which retrieves the list of attributes of the data sources
included in a resource. (This procedure is also listed with Deployment Procedures.)

ExplainResources, page 281, which retrieves the list of resources in a resource set.
(This procedure is also listed with Deployment Procedures.)

GetColumnDependencies, page 284, which retrieves the column dependencies of a
view. (This procedure is also listed with Lineage Procedures.)

GetColumnReferences, page 288, which retrieves the column references of a view,
table or procedure. (This procedure is also listed with Lineage Procedures.)

GetDataSourceReintrospectReport, page 289, which gets the report for a
reintrospection, if available.

GetPrincipalSet, page 293, which retrieves the list of principals included in a
principal set. (This procedure is also listed with Deployment Procedures.)

GetResourceSet, page 298, which retrieves the list of resources included in a
resource set. (This procedure is also listed with Deployment Procedures.)

ListAttributes, page 299, which retrieves the attribute list for a specified resource set
on a given site. (This procedure is also listed with Deployment Procedures.)

ListResources, page 301, which retrieves the list of resources included in the
specified resource set. (This procedure is also listed with Deployment Procedures.)

LoadResourceCacheStatus, page 302, which loads the status for a resource cache.

MoveResource, page 305, which moves a resource into a folder using a new name.
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« PreviewResourceSet, page 307, which retrieves the list of resource changes since the
last deployment of the specified resource set, by the specified deployment plan.
(This procedure is also listed with Deployment Procedures.)

« RefreshResourceCache, page 310, which refreshes the cache for a view or table
resource.

« RefreshResourceCacheSynchronously, page 311, which refreshes the cache on a
TABLE resource synchronously.

« RefreshResourceStatistics, page 312, which refreshes the statistics on a resource for
use by the cost-based optimizer.

« ReintrospectDataSource, page 313, which performs a reintrospection of a data
source.

« RenameResource, page 313, which renames a resource.
« ResourceExists, page 314, which checks to see if a resource exists.

« SendResultsInEMail, page 320, which sends an email message with specified headers
and content, and with the results of the given view or procedure as attachments.

« SqlPerf, page 330, which runs a SQL performance test.

« TestAllDataSourceConnections, page 331, which tests all data sources to see if they
are operational.

« TestDataSourceConnection, page 331, which tests a specific data source to see if it is
operational.

« UpdateResourceCacheEnabled, page 333, which updates the enabled state of a
resource cache.

« UpdateResourceCacheKeyStatus, page 334, which updates the cache key for a
specified resource of type TABLE, or of type PROCEDURE with zero parameters.

« UpdateResourceEnabled, page 335, which updates the enabled state of a DATA_
SOURCE resource.

Service Procedures

The service procedures are found in the resource tree under /lib/services. They are:

« AddUsernameToken, page 267, which adds a WS-Security UsernameToken to a SOAP
envelope.
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CreateElement, page 275, which creates a child element in an XML document or
element.

DeleteElement, page 276, which deletes one or more element nodes from an XML
document or element.

LogMessageToFile, page 304, which writes the contents of a message to a file at a
specified path.

SetEnvironmentFromNodeValue, page 326, which evaluates an XPath expression
against the envelope, and stores the result in the specified environment variable.

SetNodeValueFromEnvironment, page 328, which sets an element or attribute value
from an environment variable.

Transformation Procedure

The transformation procedure, ExecuteBasicTransform, page 279, performs a basic
transformation on the input XML and retrieves metadata information.

User Procedures

The user procedures are found in the resource tree under /lib/users. They are:

ClearAlternatePrincipal, page 270, which clears all credential data previously stored
using the setDataSourceCredentials JDBC method or the SetDataSourceCredentials,
page 323 procedure.

ExplainPrincipals, page 280, which retrieves the list of principals included in a
specified resource set. (This procedure is also listed with Deployment Procedures.)

ListPrincipals, page 300, which retrieves the list of principals included in the
specified resource set. (This procedure is also listed with Deployment Procedures.)

SetAlternatePrincipal, page 322, which establishes an alternate identity within the
current session, preserving the original identity for afterwards.

SyncDomain, page 330, which synchronizes the local external domain with the
specified external domain server.

TestUserldentity, page 332, which allows a SQL script to determine if the current
identity matches the one specified.
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Utility Procedures

The utility procedures are found in the resource tree under /lib/util. They are:

ClearAllDataSourceCredentials, page 270, which clears all credential data previously
stored using the setDataSourceCredentials JDBC method or the
SetDataSourceCredentials, page 323 procedure.

ClearMessageProperties, page 271, which clears all JMS headers and properties that
were set using SetMessageProperties, page 326.

GenerateEvent, page 282, which generates a custom event with the specified name
and value.

GetEnvironment, page 290, which retrieves values from the environment.
GetProperty, page 295, which gets the values of system properties.
Pause, page 306, which causes the current thread of control.

SendEMail, page 318, which sends an email message with the specified headers and
content.

SendMapMessage, page 319, which sends a JMS map message based on a ROW type
variable.

SendTextMessage, page 321, which sends a JMS text message.

SetDataSourceCredentials, page 323, which sets a username and password for pass-
through authentication with a specific data source.

SetEnvironment, page 324, which sets an environment variable to a value.

SetMessageProperties, page 326, which sets JMS headers or properties for the
subsequent JMS messages to be sent using SendTextMessage, page 321.

SetMessageProperty, page 327, which sets a JMS header or property for the
subsequent JMS messages to be sent using SendTextMessage, page 321.

Security Features

TDV operations and built-in procedures support the following security features:

You can specify HTTPS (secure HTTP) for data sources and data services. See
updateDataSourcePort, page 211, and updateDataServicePort, page 205.
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« You can specify a variety of authentication methods (HTTP BASIC, HTTP DIGEST,
WSS user name token, NTLM, or KERBEROS) when you set up a data service
(updateDataServicePort, page 205).

» You can specify a password any time you create or update a user in the composite
domain (createUser, page 80, and updateUser, page 240), begin a session
(beginSession, page 43), join a cluster (joinCluster, page 171), or work with
encryption (see next bullet).
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How to Prepare a Data Source Extension
Adapter

TDV comes with a set of built-in adapters that connect TDV with various data sources.

The Data Source Toolkit lets you develop, deploy, and manage data source extension
adapters for TDV—self-contained packages that can be deployed as add-on adapters.

You need to have a general understanding of how TDV works to write an extension
adapter. This chapter documents the steps required to develop and manage the life cycle
of an extension adapter.

« How to Write an Extension Adapter

» Directory Contents and Build Steps

How to Write an Extension Adapter

Following a discussion of TDV and Adapters and the TDV Extension API, this section tells
you how to code the extension adapter to:

Retrieve Adapter Configuration
e Customize Connection Handling
o Customize Metadata Retrieval (Introspection)

e Customize Retrieval of Results

TDV and Adapters

TDV connects to data sources using an adapter. More than two dozen adapters are built
into TDV. To see a list of these adapters, you can right-click on an appropriate folder in the
Studio resource tree—for example, My Home—and select New Data Source. The New
Physical Data Source window appears, with a list of available adapters.
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If the adapter you need is not listed in the New Physical Data Source window, or if you
need a custom version of an adapter in the list, the Data Source Toolkit provides you the
tools to create that adapter. The adapter can then be built, packaged and deployed as an
add-on to TDV’s collection of adapters. After successful deployment, it appears in the list in
the New Physical Data Source window, and is available in the <host_
name>/packages/<package_name> folder of the Studio resource tree so you can open and
customize it.

The Data Source Toolkit includes Java APIs and default implementations for most aspects
of the adapter components. Where required, an alternate implementation can be provided
to customize behavior.

At a minimum, an adapter needs to provide a main Java class with DSAdapterProvider and
CisExtensionProvider annotations.

The following can be customized using the API:
 Retrieve adapter configuration settings
« Connect to a data source
 Introspect the data source to retrieve its metadata

o Get data from the data source

TDV Extension API

The TDV Extension API can be found at:

<TDV_install_dir>/apps/extension/docs/com/compositesw/extension/ds

The four packages in this API are:
« Main Data Source Package
« Configuration Package
e Implementation Package
« Introspection Package

To view Javadoc descriptions of TDV Extension APl components, start with the index file:

<TDV_install_dir>/apps/extension/docs/index.html
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Main Data Source Package

The main data source package is com.compositesw.extension.ds. It contains:

DataSourceContext—A utility class to interact with TDV.
DataSourceFactory—A factory for specifying customized implementation classes.

Logger—An interface for adapter providers to produce debug, error, info, and
warning log messages.

Poolable—An interface to activate and deactivate poolable objects; add, remove,
and retrieve a list of registered pool listeners; and set the data source context
object.

PoolListener—A listener that gets callbacks when an object is in and out of the pool.
RelationalConnectionFactory—A factory for connections to the physical data source.

RelationalConnectionListener—A connection listener interface to get callbacks upon
creation or destruction of a connection.

RelationalDataSourceFactory—A factory for specifying customized implementation
classes for relational adapters.

RelationalShunt—A shunt interface to customize the way values are retrieved from
the result set.

RelationalShuntFactory—An interface to create custom relational shunts.

StatementListener—Reserved for future use.

Configuration Package

The configuration package is com.compositesw.extension.ds.conf. It contains:

AdapterConfig—Interface for a data source adapter configuration; can be used to
return the current value of adapter properties.

DataSourceConfig—Interface for a data source configuration; can be used to return
the current value of data source properties (encrypted or plain).

Implementation Package

The implementation package is com.compositesw.extension.ds.impl. It contains:
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« AbstractRelationalMetaData—Contains an abstract relational metadata
implementation class, a base implementation that inherits dozens of fields from the
java.sql.DatabaseMetaData interface.

Introspection Package
The introspection package is com.compositesw.extension.ds.introspect. It contains:
« IntrospectionFilter—An interface that can filter out unneeded metadata items.

« RelationalMetaData—An interface for customizing metadata introspection. This
interface is extended from DatabaseMetaData. DatabaseMetaData contains
comprehensive information about the database as a whole.

o ResultSetToMetadataConverter—An interface to extract metadata information from
the result set of a custom SQL query.

Retrieve Adapter Configuration

AdapterConfig and DataSourceConfig interfaces let you retrieve the properties and values
set in the adapter configuration and data source configuration. (See How to Prepare a Data
Source Extension Adapter and Data Source Configuration.)

Customize Connection Handling

After setup and configuration, the first task required of an adapter is to instantiate a data
source and connect to it. If the default behavior is not sufficient for some reason, an
alternate implementation can be provided.

Customize Metadata Retrieval (Introspection)

The next task required of an adapter is to introspect the data source to retrieve its
metadata. Set the boolean properties (Adapter Introspection Properties) according to the
metadata available in the data source.

Once the introspection is completed, TDV can query the exposed metadata.
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The default implementation uses JDBC DatabaseMetadata to retrieve the metadata. If that
does not suffice or perform well, an alternate implementation can be provided.

For relational adapters, the standard interface for the introspector is RelationalMetaData.
RelationalMetaData extends DatabaseMetadata. A custom implementation can extend
AbstractRelationalMetadata to reduce the burden of implementing all of the
DatabaseMetadata methods.

You can use ResultSetToMetadataConverter to translate the metadata result set into a form
that the toolkit introspection API can consume.

You can use the IntrospectionFilter interface to filter out unneeded metadata items.

Note: It is important to make sure your adapter retrieves precision, scale, and length from
data sources that use nonstandard names for columns in their metadata. See
Determination of Precision, Scale, and Length.

Determination of Precision, Scale, and Length

Adapters use Native-to-TDV data type mappings set on the adapter Configuration tab to
determine how to map from column types encountered during introspection to generic
TDV data types.

When you introspect a table, you might see that the data type of a table column has
unexpected attribute values, such as incorrect precision or scale or length. If this happens,
the adapter might be using the wrong field in your database metadata to fetch information
about those attribute values.

For example, the default implementation obtains precision from metadata this way:

resultSet.getInt("COLUMN_SIZE")

Although this works for many data sources, your data source may be different. For
instance, your custom data source may return precision in a field called NUMERIC_
PRETDVION rather than COLUMN_SIZE. In this case you would need to retrieve it from the
result set as rs.getint(“NUMERIC_PRETDVION”).

You can solve this in one of several ways.
First Option

In Adapter configuration, under Introspection properties, find the property that specifies
which field to use for precision, scale, or whatever you are trying to fix. For example, for
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precision the property is:

Column name for column size in java.sql.DatabaseMetaData.getColumns()

You can change the value of the property to use the appropriate field name for your data
source. Also, you can use the Overrides tab in Data Source Ul to override this behavior for
individual data source instances.

When you change the property to specify a different field name, make sure that the
metadata result set actually contains that field. If it does not, use second option and write
a SQL query to fetch precision, scale, and length instead of getting it from result set
metadata. For example, you may know that a system table contains precision, scale, and
length in this field, but the field is not returned as part of metadata.

Second Option

In your adapter extension implementation, you can extend the class
AbstractRelationalMetaData and override method getColumns(), where you would place the
custom logic that finds and sets precision, scale, length, or other data type details,
including the data type name itself.

This is the preferred option if you want to be able to set type details in different ways
depending on other conditions.

Third Option

If you want to always map a specific native type to a certain fixed precision/scale/length,
regardless of what comes from the database metadata, you can use Data Type Mappings in
the adapter configuration.

For example, you can map native type MONEY to a TDV type DECIMAL(19, 2). However, to
make TDV honor the numbers in brackets after the type in Native-to-TDV type mappings,
you must go to the adapter configuration and set this Introspection property to True:

Data type details in type mappings override result set implementation

Also, you can use the Overrides tab in Data Source Ul to override this behavior for
individual data source instances.

Customize Retrieval of Results

The next task required of an adapter is to retrieve query results from the data source.
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You can use RelationalShunt, or create a custom shunt with RelationalShuntFactory, to
customize the way values are retrieved from the result set.

Directory Contents and Build Steps

TDV is shipped with two sample extension adapters, which you can copy and modify as
one way to create your own adapter. Each sample adapter comes with a Readme.txt file

that describes the following:
« The software required to build and test extension adapters.

« The directory structure and content of the sample adapter source, which illustrate
the organization and files needed to create your extension adapter package.

« The steps to build (compile and create) your extension adapter package.
The two sample extension adapters and their readme files can be found at:

« <TDV_install_dir>/apps/extension/examples/adapters/postgres-example-adapter-
<version>

o <TDV_install_dir>/apps/extension/examples/adapters/redshift-example-adapter-
<version>
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Adapter Package Deployment

This chapter describes how to deploy and undeploy an extension adapter package, and
troubleshoot these procedures.

« Deploying the Package

« Troubleshoot Package Deployment

« Resource Tree Structure of a Deployed Package
« Undeploying a Package

e Troubleshoot Package Undeployment

Once the adapter is loaded, the adapter name appears in its alphabetical place in the list in
the New Physical Data Source window. Select it and configure a data source in the same
way as any standard data source.

Deploying the Package

You can deploy the extension adapter package from a command line.

To deploy the extension adapter package from a command line
1. Open a command window.

2. Go to the bin directory:

cd <TDV_1install_dir>/bin

3. Run the server utility (server_util.bat on Windows; server_util.sh on UNIX/Linux) with
the deploy subcommand.

For example:

./server_util.bat -server <hostname> [ -port <port> ] [ -encrypt

]
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-user <username> -password <password> [ -domain <domain> ]

-deploy -package my_adapter.jar [-verbose]

If deployment is not successful, see Troubleshoot Package Deployment.

For a full description of server_util syntax and its options, refer to the “TDV Command-Line
Utilities” chapter of the TDV Administration Guide.

Troubleshoot Package Deployment

You can check to see if deployment was successful in various ways:
« Use the -verbose option and look for a confirmation message.

e You can select New Data Source from a Studio menu and scroll to the new extension
adapter in its alphabetical place in the list of physical data sources.

» You can click Refresh All In the Studio icon bar and look for the adapter under the
<host_name>/packages/<package_name> folder in the resource tree.

Validation of Configuration at Deployment
Deployment validation can have various outcomes:

o Failure:

— If the contents of the JAR do not conform to the expected structure, or if the
YAML document representing the adapter configuration is malformed,
deployment of the extension adapter package is aborted.

— If validation of the adapter configuration file produces errors, deployment of the
extension adapter package is aborted. See Validation of Configuration When
Adapter Configuration Is Saved.

— The package duplicates a package of the same type and version as one that has
already been deployed.

— The package is not compatible with the current version of the server.

« Success with warnings:
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— If validation produces only warnings, the deployment succeeds, and the
validation warning messages are written to the server log.

e Success

Resource Tree Structure of a Deployed Package

After the package has been deployed, it is placed in the Studio resource tree under <host_
name>/packages. The package occupies four levels:

« Metapackage:
<host_name>/packages/<package_name>

« Package upload (package version):
<host_name>/packages/<package_name>/<package_name>:1

« Adapter extension package:
<host_name>/packages/<package_name>/<package_name>:1/<cis_extension_
provider_name>

o Adapter:
/<host_name>/packages/<package_name>/<package_name>:1/<cis_extension_
provider_name>/
<ds_adapter_provider_name>

The names are derived as follows:

« <package_name> comes from MANIFEST.MF entry cisext-name (for example, cisext-
name: PostgresAdapterExtension)

« <cis_extension_provider_name> comes from the name specified in the
CisExtensionProvider annotation (example @CisExtensionProvider
(name="PostgresAdapterExtension”))

« <ds_adapter_provider_name> comes from the adapters specified in the
DSAdapterProvider annotation (for example, @DSAdapterProvider(adapters=
{"shortName=postgresExtension:longName=Postgres Extension Adapter”})

Undeploying a Package

You can undeploy the extension adapter package from a command line.
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To undeploy the extension adapter package from a command line
1. Open a command window.

2. Go to the bin directory:

cd <TDV_dinstall_dir>/bin

3. Run the server utility with the undeploy subcommand.

For example:

./server_util -server <hostname> [ -port <port> ] [ -encrypt ]
-user <username> -password <password> [ -domain <domain> ]

-undeploy -name <adapter_name> -version 1 [-verbose]

Use version number 1.

If deployment is not successful, see Troubleshoot Package Undeployment.

For a full description of server_util syntax and its options, refer to the “TDV Command-Line
Utilities” chapter of the TDV Administration Guide.

Troubleshoot Package Undeployment

Common causes of undeployment failure that are indicated by exception messages are:
« java.lang.NumberFormatException: The version number was not specified.
 java.lang.Exception:

— The package was never deployed successfully.
— The package has already been removed.

— The package name is misspelled, or is not the name assigned to the installed
package hierarchy by an annotation in the main class within the JAR file

— You specify an incorrect version number.

— You included the “.jar” suffix, which should be omitted when undeploying a
package.
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Extension Adapter Configuration

This chapter describes how to configure an extension adapter:
« Overview of Extension Adapter Configuration
« Extension Adapter User Interface
« Extension Adapter Configuration Tab

o Extension Adapter Text Tab

Overview of Extension Adapter Configuration

When you assemble a deployable package, you have a choice of what to do about the
configuration. If several adapters are in the package, you can make different choices for

each adapter.

Completeness of Original Configuration

What TDV does with a newly deployed adapter depends on the state of its original
configuration:

« If an adapter configuration file is not provided for an adapter, then during package
deployment the adapter is assigned a default configuration that contains the most
common settings for relational data sources.

Because TDV does not know anything about the new data source, some assigned
property values may be incorrect for this new data source. Therefore, after
deployment you need to open the adapter configuration in Studio and change
property values systematically so they accurately describe the data source’s
characteristics. Also, it is crucial that you provide information about native data
types.

« If an adapter configuration file is provided for an adapter, but the file does not
contain the minimum set of properties and property values that TDV requires, the
adapter configuration file is first validated. Upon successful validation, the adapter
configuration file is merged with the collection of all required and optional
properties.
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After deployment, you need to open the adapter configuration file in Studio to make
sure all the properties have appropriate values for the data source at hand. Make
sure the adapter configuration file specifies information about native data types.

If an adapter configuration file contains the minimum required set of properties and
property values, then upon successful validation the adapter is fully enabled and can
create data source instances.

If the adapter configuration file does not define at least ten functions, the adapter is
merged with the full list of all functions known to TDV; otherwise, to save developer
time, the merge is not done.

It is still advisable to go through the adapter configuration in Studio and make sure
the merged result is appropriate to the intended data source. Make sure the adapter
configuration file specifies information about native data types.

Configuration Planning

When you are setting up the adapter configuration in Studio, these are the main questions
to consider:

Which properties do you want to expose in the data source Ul, and which do you not
want to expose? Set visibility flags accordingly.

Which properties should be required? Set visibility flags accordingly.

Which properties do you want to allow data sources to override? Set visibility flags
accordingly.

What are all the native types and how should they map to Composite data types?
How should Composite data types map to the native data types? Set data type
mappings in both directions, defining additional data types as needed.

Which properties are relevant? Set default values for them and delete the others.
What is unsupported in SQL clauses? Specify those data types.

Which operators and functions are supported? Set native expressions and arguments
appropriately and delete the others.

Are additional operators or functions needed? If so, define custom operators and
functions.
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Validation of Configuration When Adapter Configuration Is Saved

When you save changes made on either the Configuration tab or the Text tab, a validity
check is made:

« If the adapter configuration file (a YAML document) is malformed or produces errors,
it is not saved.

« If you edited the adapter configuration file directly (on the Text tab), the file could
be invalid because of:

— Schema errors in the structure of the document (for example, the wrong number
of space characters before terms)

— Use of characters that are not allowed (for example, tab characters; use spaces)
— Misspellings, or uppercase where lowercase is required
— Unexpected elements

« If validation produces only warnings, the deployment succeeds, and the validation
warning messages are written to the server log.

As part of a successful validity check, some changes may be made automatically. For
example:

« If Required for data source is set to true but Display in Ul is set to false, the validity
checker changes Display in Ul to true so that the person configuring the data source
can set the value.

o If a data type prefix of “cis.” or “native.” is used for a valid data type but the prefix is
not needed, it is removed before the data type is saved.

Extension Adapter User Interface

Once you have deployed an extension adapter package, you can configure the adapter and
determine what can be configured for data source instances that use the adapter. When
you configure an adapter in Studio and save it, the configuration is automatically checked
for validity.

The extension adapter user interface has three main tabs (at the bottom):

« Configuration—This is the tab on which you configure the adapter and make
properties available for data source configuration. See Extension Adapter
Configuration Tab.
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« Text—This tab lists the text equivalent of settings made and saved on the
Configuration tab. If you edit any text on this tab, any unsaved changes made on the
Configuration tab are discarded. The Configuration tab reappears the next time the
user interface is opened.

« Info—This is the standard information tab, with the adapter name, owners, dates,
state of the lock, and so on.

Extension Adapter Configuration Tab

An extension adapter manages much of the housekeeping for data sources attached to it,
and determines what is available to set or change in the configuration interface for those
data sources. The Configuration tab is where you make these choices.

Many aspects of the user interface operate in the same way for most or all of the
configuration activities you can perform. These are explained in the introductory sections:

« Flags
» Add Any Property
» Delete Any Property

Because you configure the same fields for properties on the first several Configuration
subtabs, these subtabs are grouped and described together in Configure Simple Properties.

Properties on the other tabs are configured in somewhat different ways:
« Configure Data Type Mappings
« Configure Clauses

« Configure Operators or Functions

Flags

On the first several Configuration subtabs, each property group and individual property can
have three flags associated with it. The names of the flags are also listed as they appear on
the Text tab.

« Data sources must specify value—(On Text tab, value_required_for_datasource) This
flag specifies whether to require that individual data sources specify a value for this
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property. If the value is True, the property will appear in the data source Ul on the
Info tab and will be required.

« Data sources may override value—(On Text tab, value_overridable_by_datasource) If
this flag is True, this means that the adapter sets the value of this property, but
individual data sources can optionally override that value for themselves.

« Display property in data source Ul—(On Text tab, display_in_ui) This flag controls
whether properties can be seen in the data source Ul, and on which tab:

— For required properties (Data sources must specify value is True) this flag will
always be True, because required properties must be visible.

— For properties that are neither required nor overrideable by data sources, this
flag will be assumed to be False, because read-only properties should not appear
in the data source Ul.

— If a property is overrideable (Data sources may override value = True) and this
flag is True, the property will appear in the data source Ul on the Info tab (along
with required properties), but the value will not be required.

— If a property is overrideable and this flag is False, the property will not appear on
the Info tab, but it will be available for selection in the search box on the
Overrides tab of the data source Ul.

The display is different for group-level flags and individual property flags. Group-level flags
appear as check boxes at the top of each Configuration subtab.

Individual property flags are set from drop-down lists. Setting for these flags to Group
default causes them to take their values (true/checked or false/unchecked) from the
corresponding group-level flags at the top of the subtab.

Example

On the String Comparison subtab, the “String comparison is case-insensitive” property
starts out with these flag values:

« Data sources must specify value—True
« Data sources may override value—Group default
« Display property in data source Ul—True

The group-level flags (above the collection of properties) for the String Comparison group
have these values:

« Data sources must specify value—False (unchecked)

TIBCO® Data Virtualization Datasource Toolkit Guide



36 | Extension Adapter Configuration

« Data sources may override value—True (checked)
« Display property in data source Ul—False (unchecked)

Because individual property flags override group-level flags, the resulting flag values for the
“String comparison is case-insensitive” property are:

« Data sources must specify value—True
« Data sources may override value—True
« Display property in data source Ul—True

On the Info tab for a data source instance that uses this extension adapter, the “String
comparison is case-insensitive property” is available on the Basic subtab, where the user
can override the adapter’s value.

Flag Combinations

The comments describe what happens for each combination of flag settings for a given
property.

Data sources... Comments

Must May Display

specify a override in Ul

value the value

False False False Property value can only be specified by the
adapter. Does not appear anywhere in data
source Ul.

False False True Same as the previous combination; the value of

the third flag is ignored. Saving an adapter
configuration with this combination results in a
message warning that this property will not
appear in data source Ul.

False True False Property is available for selection from the search
box on the Overrides tab of data source Ul.

False True True Appears on the Info tab of data source Ul as an
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Data sources...

Must May Display
specify a override in Ul
value the value

True False False
True False True
True True False
True True True

Add Any Property

The Add buttons let you create custom properties, mappings, operators, and functions. Add

buttons are available in several places:

Comments

optional property.

Saving an adapter configuration with this
combination results in a message warning that
“display in Ul” flag for this property will be
changed to True. Property will appear on the Info
tab as a required property.

Appears on the Info tab as a required property.

Saving an adapter configuration with this
combination results in a message warning that
"display in UI" flag for this property will be
changed to True. Property will appear on the Info
tab as a required property.

Appears on the Info tab as a required property.

An Add custom property button appears on all tabs that contain simple properties
(that is, properties that designate a single value).

An Add new mapping button appears below each pair of mapping columns in the

Data Type Mappings tab.

An Add custom operator button appears near the top of the Operators tab.

An Add custom function button appears near the top of the Functions tab.

The Clauses tab has no Add button.
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Add a Custom Property, Operator, or Function

When you click an Add custom property button (available on the first several subtabs), a
dialog box opens in which to type a short name for system use, and a more descriptive
name to display in the current property tab (and in the data source Ul). When you click OK,
the new custom property is added to the top of the list on the current property tab, with
fields appropriate to the property type. (See Configure Simple Properties.)

The same actions take place when you click the Add custom operator button on the
Operators tab, or click the Add custom function button on the Functions tab. (See
Configure Operators or Functions.)

Add a Data Type Mapping

When you click the Add new mapping button, a pair of fields is added to the list so you can
specify new source-destination data type pairs. (See Configure Data Type Mappings.)

Delete Any Property

A Delete button is displayed next to:
« Optional properties, operators, and functions
« Argument data types
« Data type mapping pairs

The Clauses tab has no Delete button. To signify that a clause is not supported by a data
source type, leave the Native Expression field empty.

Configure Data Type Mappings

This subtab lets you define the mappings in both directions between TDV and data sources
that use the adapter. You can use the default mappings, change the mappings, or add new
mappings.

TDV to Native Mappings

These mappings indicate what each TDV data type (on the left) becomes in the data source
(on the right) when TDV issues DDL to create or modify objects in those data sources.
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Native to TDV Mappings

These mappings indicate what each data source data type (on the left) becomes in TDV (on
the right) when TDV introspects those data sources.

Notation

As pointed out at the top of this subtab, “When needed, use &p for precision, &s for scale,
&l for length, or the actual number if known.” However, except for timestamps and interval
types, specify precision, scale, and length only on the right side of the mapping (the target
data type).

Examples:

e On the target side of a mapping: NUMBER(12,2) indicates a NUMBER data type with a
precision (&p; the total number of significant digits) of 12. The 2 (&s, the scale)
indicates 2 digits after the decimal point and 10 digits before the decimal point.

e On the target side of a mapping: CHAR(&l) indicates a CHAR data type and its length.
e On either side of a mapping: TIMESTAMP(3).

Configure Simple Properties

Properties on the first several Configuration subtabs are collectively called “simple
properties” because they have just one value. They let you specify a value data type,
allowable values, and an adapter-specified value.

The fields for data type and allowed values are grayed out for properties defined by TDV
because they should not be modified by the user. When you add a custom property, such
fields are enabled for that custom property.

Value Data Type

When you add a custom property, you can assign it one of the following data types:
— STRING
— PASSWORD_STRING
— BOOLEAN—implicit allowable values are true or false

— DOUBLE
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— FLOAT

— LONG

— INTEGER

— FILE_PATH_STRING
— PATH_STRING

— FOLDER

Allowed Values

Type a comma-separated list of the allowable values for this property.

Property Value

Type a value for this property. This becomes the default value for any data source instance
that uses this adapter.

Some properties have a value already specified, some do not. If the group-level flag, or the
flag for this property overriding it, has a value of True for Data source must specify value,
the property value needs to be specified in the data source.

When a data source is created, it inherits the current value of the property as defined by
the adapter. At that point the inheritance ends: if the adapter changes the value of this
property later, the change is not propagated to the data source. Even if the data source
sets the value to empty or NULL, the effective value for that data source will be empty or
NULL.

If you specified allowable values, the value you type for this property must be one of those
values. If this is not the case and you try to save the adapter configuration, an error
message box appears and the configuration is not saved.

Configuring the MPP Engine

You can use the “Simple Properties” in the Overrides tab to assign a value for the MPP
Engine property “Concurrent Request Limit”. If concurrentRequestLimit is set to 0, then
partitioned queries will not be issued against the data source and the query engine will not
operate in parallel mode against the data source. For any value greater than 0, the query
engine will throttle concurrency to X number of concurrent connections, where
concurrentRequestLimit=X.
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Note: This property can only be set for the data sources that currently support MPP Engine.
For a list of data sources that support MPP Engine, refer to the TDV Users Guide, Chapter
Configuring the TDV Massively Parallel Processing Engine.

Configure Clauses

On the Clauses subtab, you can change the native expression and designate unsupported
native and TDV data types for each type of SQL clause. Clauses can be marked as
unsupported by clearing the native expression field for it, either in the adapter
configuration or in the data source overrides.

Native Expression

Type a representative syntax for the expression as it is to be pushed to the data source. In
most cases the native expression already filled in does not need to change.

Unsupported Native Types

Type a comma-separated list of native (to the data source) data types that are not
supported for this clause.

Unsupported TDV Types

Type a comma-separated list of unsupported TDV data types. A column or value of such
types cannot appear in this clause. For example, the data source cannot do a UNION
between two CLOB values.

Configure Operators or Functions

On the Operators and Functions subtabs, you can add, remove, define and modify the
expressions (signatures) and data types of functions or operators (either existing or
custom) for new data source instances.

Throughout these subtabs, use the notation $1, $2, and so on, to indicate the first (argl),
second (arg2), and subsequent arguments.
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Default Native Expression

Type a representative syntax for the expression as it is to be pushed to the data source.
This syntax is a combination of argument notation and the characters that make up the
operator or function name. For examples, examine some existing native expressions (like
“$1 > $2”) in the user interface.

Add a Variation

Right below Default native expression is a field labeled Add <property_name> variation
with number of arguments. Specify the number of arguments (up to 100) and click the Add
button. A new argument combination (argument data types and native expression) is
displayed at the top of the Argument combinations list for this property.

Argument Data Types

Type a data type, or a comma-separated list of data types, for each argument. You must
use the prefix cis. or native. before each data type name to remove ambiguity. For a list all
TDV data type names, see Data Type Naming.

Arguments are numbered by their position in each specific argument combination. For
example, $2 in one native expression is not necessarily the same as $2 in another native
expression.

Native Expression

You need to specify a new native expression if:

« An argument combination uses a different number or ordering of arguments than
the default native expression.

« Behavior differs from the SQL standard, such as for a NULL argument, and so you
need to map the function combination to something that would give an expected
result. That result could be a literal, a CASE IF ELSE statement, or a different
function altogether.

Extension Adapter Text Tab

This tab displays the configuration file that represents the most recently saved properties
and settings for the extension adapter. Changes that you make on the Configuration tab do
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not show up on the Text tab until you save the changes and reopen the adapter Ul.

This YAML file is displayed for your convenience. It is best not to edit this file directly. If you
do, you risk making the extension adapter unusable (for example by using tab characters
instead of spaces for indentation).

On the Text tab you can, among other things:
« Search using Ctrl-F
« Make quick edits (if you are familiar with the structure of the document)
« Copy and paste fragments or whole configurations from another source

e Insert from a file

Flag Names on Configuration and Text Tabs

The flags that control properties that can be made available for customization have
different names on the Configuration tab and the Text tab (the YAML file).

The following table lists the names used on each tab.

Name on Configuration Tab Name on Text Tab

Data sources must specify value value_required_for_datasource
Data sources may override value value_overridable_by_datasource
Display property in data source Ul display_in_ui

Fourth Flag (value_required_for_adapter)

On the Text tab, the YAML file listing includes a fourth flag, which is handled by the system:
value_required_for_adapter. This flag does not appears on the Adapter Configuration tab,
because it is not configurable.

System logic enforces the value of this flag:

« Custom property—The flag must be set to False; otherwise, the users would not be
able to delete or modify the property. Validation makes sure this flag is set to False
for each custom property.
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« System property—If the JDBC template requires a property, validation makes sure
this flag is set to True, whether for the property itself or for its category. Users
cannot change or delete system properties.
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Data Source Configuration

After you have deployed an extension adapter package, you can access it from Studio and
use it to create and customize a new data source instance.

» Create a New Custom Data Source
« Configure a New Custom Data Source

« Configuring Extension Adapters for Maven

Create a New Custom Data Source

To create a new custom data source that uses an extension adapter, begin in the usual way
by clicking New Data Source, selecting the name of the extension adapter from its
alphabetical place in the New Physical Data Source window, assigning it a name, and so
on. See “Working with Data Sources” of the TDV User Guide for details.

The set of properties available for data source instances connected using a given extension
adapter depend on the configuration of that adapter. (Extension Adapter Configuration,
describes this.)

Configure a New Custom Data Source

When you open a custom data source, the display on the right of the Studio window
includes several tabs:

« Configuration—The contents of this tab are different from the Configuration tab for
built-in data sources.

« Overrides—This tab is not present in the display for built-in data sources.

 Cardinality Statistics—The contents of this tab are the same as for a built-in data
source.

« Re-Introspection—The contents of this tab are the same as for a built-in data source.
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 Introspection Report—The contents of this tab are the same as for a built-in data
source.

« Relationship Discovery—The contents of this tab are the same as for a built-in data
source.

« Info—The contents of this tab are the same as for a built-in data source, except the
tab has no Cluster Health Monitoring or Resource Capabilities section.

For a description of the tabs for built-in data sources, refer to the three Configuring Data
Sources chapters in the TDV User Guide.

Info Tab

The Info tab is where you specify the properties for which the adapter requires values from
the data source, such as connection information. It has two subtabs, Basic and Advanced.

This is sometimes called the main data source Ul or simply the data source Ul.

Overrides Tab
The Overrides tab appears whenever an adapter is enabled.

NOTE: Under certain rare circumstances a property might display different values on the
Info and Overrides tabs. The value displayed on the Overrides tab is the one that will be
used.

In the Search for properties to override section, you can search in one of two ways:

« Begin typing the name of a property. Once you have typed at least two characters, a
drop-down list displays all properties with names that contain the string you typed.

« Type * (an asterisk) for the full list of available properties.

When you see the property you want to override, you can select it from the drop-down list;
it then appears on the subtab for the group to which it belongs, and disappears from the
main list.

After adding a property, you can redisplay the list of properties still available by again
placing the cursor in the search field next to the asterisk.

The Overrides tab contains several subtabs, each with content that varies with the way the
extension adapter was configured:

» Simple Properties Tabs
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Data Type Mappings Tab

Clauses Tab
e Operators Tab
e Functions Tab

Adapter configuration defines which properties are available for selection on the Overrides
tab, as explained in these five sections.

Simple Properties Tabs

The simple properties tabs lets you set properties that involve simple yes-no decisions, or
single values, or comma-separated lists.

The properties available on these tabs are those for which adapter configuration has these
settings:

« overridable_by_datasource is True
 display_in_ui is False

For a description of adapter-side configuration of simple properties, see Configure Simple
Properties.

Data Type Mappings Tab

The Data Type Mappings tab has two lists of mappings:

« From TDV to native data types that are to be used for DDL generation in the data
source. The list of TDV data types is grayed out because you cannot change them
when configuring a data source.

« From native to TDV for introspection of the data source.

For a description of the what you can do with data type mappings, refer to Configure Data
Type Mappings.

Clauses Tab

The Clauses tab lets you set properties of clauses.
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The clauses available on this tab are determined by the configuration of the extension
adapter that connects this data source instance.

For a description of the values and syntax of custom properties for clauses, refer to
Configure Clauses.

Operators Tab

The Operators tab lets you customize operators.

The operators available on this tab are determined by the configuration of the extension
adapter that connects this data source instance.

For a description of the values and syntax of custom properties for operators, refer to
Configure Operators or Functions.

Functions Tab

The Functions tab lets you set properties of functions.

The functions available on this tab are determined by the configuration of the extension
adapter that connects this data source instance.

For a description of the values and syntax of custom properties for functions, refer to
Configure Operators or Functions.

Configuring Extension Adapters for Maven

For Maven to compile successfully, you need to modify an XML file and Maven command
arguments to match the release and patch level in which the extension adapter is being
created.

The example shown with the mvn command below is for 8.4.0. In this scenario, a file
named csext-0104.jar is present under <TDV_install_dir>\apps\extension\lib.

To configure extension adapters for Maven

1. Go to this directory:
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\apps\extension\examples\adapters\postgres-example-adapter-
<version>\

2. If necessary, replace 0.0.0-SNAPSHOT with the TDV version number (for example,
8.4.0) in three places in the pom.xml file, as highlighted in bold below:

<?xml version="1.0" encoding="UTF-8"7?>

- <project xsi:schemalLocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/xsd/maven-4.0.0.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://maven.apache.org/POM/4.0.0">

<modelVersion>4.0.0</modelVersion>

<name>Modules/Server - Postgres Extension Adapter Example</name>

<artifactId>postgres-example-adapter-8.4.0</artifactId>

<groupId>com.cisco.cdvs</groupId>

<version>8.4.0-SNAPSHOT</version>

- <build>

</build>
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- <dependencies>

- <dependency>

<groupId>com.cisco.cdvs</groupId>

<artifactId>server-extension</artifactId>

<version>8.4.0-SNAPSHOT</version>

</dependency>

</dependencies>

</project>

3. Run the following command to install the jar file and create the adapter package:

mvn install:install-file -Dfile=../../../lib/csext-0104.jar -
DgroupId=com.cisco.cdvs -DartifactId=server-extension -
Dversion=8.4.0-SNAPSHOT -Dpackaging=jar

mvn clean package
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Configuration Files

TDV defines configurations of its built-in adapters in multiple places:

 Properties, defined in code (for example, connection URL, login, password, and so
on)

« Capabilities (supports DDL, WITH clause, and so on; data type mappings; supported
functions)

« Two XML files: config_defs.xml and values.xml

TDV 8.4 continues to define its built-in adapters in the same way, but it defines new
extension adapters in a single YAML configuration file.

The following topics are discussed:
e YAML File Organization

« Data Type Naming

YAML File Organization

Adapter configuration is structured as a YAML document that goes into a deployable
package.

Items to be aware of when creating or modifying the YAML document are:

« Indentation is meaningful. The number of leading spaces in a line determines the
nesting level of each element within the document structure.

e Tab characters are not allowed in a YAML file. If your editor does not convert tabs
into spaces automatically, do not to use tabs.

A prototype YAML file contains:
e YAML version
o Adapter name

« Property categories, such as connection, clause support, operator support, function
support, and data type mappings.
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Data Type Naming

This topic discusses data types in configurations for extension adapters and data sources.

TDV Types

For extension adapters, TDV supertypes are named in such a way that no leaf type and
supertype have the same name, even when prefix characters like ~ and @ have been
removed. For example, supertype ~date is now referred to as dates, to distinguish it from
the leaf type date (formerly denoted @date). The new type names appear in YAML
configuration files and in Studio.

The table shows the source hierarchy of supertypes (in bold) and leaf types. The right
column lists the names that are used for extension adapters.

Source (capabilities files for built-in adapters) Target (YAML files)
~any any
~number numbers
~whole_number integers
@bit bit
@integer integer
@smallint smalling
@tinyint tinyint
@bigint bigint
~floating_point floats
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Source (capabilities files for built-in adapters)

~string

~binary

~date

~Tlob

@float

@real

@double

@decimal

@numer-ic

@char

@varchar

@Llongvarchar

@binary

@varbinary

@date

@time

@timestamp

@clob

@blob

Target (YAML files)

float
real
double
decimal
numer-ic
strings
char
varchar
longvarchar
binaries
binary
varbinary
dates
date

time
timestamp
lobs

clob

blob
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Source (capabilities files for built-in adapters)

@boolean

@null

~interval_
year

~interval_
day

@interval_year_
to_month

@interval_year

@interval_month

@interval_day

@interval_hour

@interval_minute

@interval_second

@interval_day_to_
hour

@interval_day_to_
minute

@interval_day_to_
second

@interval_hour_
to_minute

@interval_hour_
to_second

Target (YAML files)

boolean
null

year_intervals

interval_year_to_
month

interval_year
interval_month

day_dintervals

interval_day
interval_hour
interval_minute
interval_second

interval_day_to_
hour

interval_day_to_
minute

interval_day_to_
second

interval_hour_to_
minute

interval_hour_to_
second
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Source (capabilities files for built-in adapters) Target (YAML files)
@interval_minute_ interval_minute_
to_second to_second

@xml xml
All Types

In extension adapter configurations and data source overrides, TDV and native data type
names appear in these areas:

« Data type mappings
o Clause support

e Operator mappings

e Function mappings

Native and TDV types often have the same name—for example, TDV’s date and Oracle's
date. In capabilities files for built-in adapters, the two are differentiated using prefixes. A
TDV supertype name would start with ~ (for example, ~date), a TDV leaf type would begin
with @

(for example, @date) and a native type would have no prefix (for example, Oracle’s native
type called date).

For extension adapters, the @ and ~ prefixes are no longer used. Whole-word prefixes,
followed by a dot, now distinguish between native and TDV types:

o cis.date—TDV leaf type
o cis.dates—TDV super type
» native.date—Oracle’s native type

It is recommended that you use the prefixes only in those parts of the configuration file
where both TDV and native types can appear; that is, function and operator mappings. For
instance, the same function can list both native and TDV types in the same argument
combination.

Because data type mappings and clause support specifically request either TDV or native
types, no ambiguity can occur and so no prefixes are required:

« The data type mapping configuration section specifies TDV-to-native mappings and
native-to-TDV mappings separately.
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« A configuration item describing a particular clause specifies unsupported native
types and TDV native types separately.

For these sections, prefixes are unnecessary and discouraged for the sake of brevity.
Here are examples of how to refer to types for data type mappings and clauses:

o date—TDV leaf type

e dates—TDV supertype

« date—Oracle's native type

Defining Functions in YAML
If you want to define a function as STRICT, add a new function entry in YAML, for example:

ascii.strict:
display_name: ASCII
native_expression:
arguments:
combination1:
arguments_in_order:

- cis.numbers, cis.strings
Notice that just like its traditional capability counterpart, the function mapping's native_
expression property is left as blank.

After that if the query has strict option enabled, then the function will not be pushed down:
SELECT {option strict}

ascii(rid) a

FROM

<table name>
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Metadata Introspection Method Properties

DatabaseMetaData interface methods let you retrieve comprehensive information about
the database. Interface methods like getColumns return a result set; values of capabilities
like "introspect.column.column_name" represent fields in that result set; and one would do
resultSet.getString(capability_value) to retrieve the value of a field.

The field value can be retrieved as a STRING argument, a field number, or a field position
to get the same information.

Method Result Set Field Description

getCatalogs introspect.catalog.table_cat The catalog name of the
catalog table
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Method Result Set Field Description
getColumns introspect.column.column_def The column default
introspect.column.column_name The column name
introspect.column.column_size The column size
introspect.column.data_type The data type of the column
introspect.column.decimal_digits Decimal digits of the
column
introspect.column.is_nullable The is_nullable flag of the
column
introspect.column.nullable The nullable flag of the
column

introspect.column.ordinal_position ~ The ordinal position of the
column

introspect.column.table_cat The catalog name of the
column table

introspect.column.table_name The table name of the
column table

introspect.column.table_schem The schema name of the
column table

introspect.column.type_name The type name of the
column
getimportedKeys introspect.fkey.deferrability The deferability flag for the
foreign key
introspect.fkey.delete_rule The delete rule for the
foreign key
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Method

getindexInfo

Result Set Field
introspect.fkey.fk_name

introspect.fkey.fkcolumn_name

introspect.fkey.fktable_cat

introspect.fkey.fktable_name

introspect.fkey.fktable_schem

introspect.fkey.key_seq

introspect.fkey.pk_name

introspect.fkey.pkcolumn_name

introspect.fkey.pktable_cat

introspect.fkey.pktable_name

introspect.fkey.pktable_schem

introspect.fkey.update_rule

introspect.index.asc_or_desc

Description
The foreign key name

The foreign key column
name

The catalog name for the
foreign key table

The foreign key table name

The schema name for the
foreign key table

The foreign-key’s key
sequence

The primary key name for
the foreign key

The primary key column
name for the foreign key

Foreign key’s primary key
table’s catalog name

The primary key table name
for the foreign key

The primary key table for
the foreign key

The update rule for the
foreign key

Ascending or descending
(asc_or_desc) index
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Method

getPrimaryKeys

Result Set Field

introspect.index.cardinality

introspect.index.column_name

introspect.index.index_name

introspect.index.non_unique

introspect.index.ordinal_position

introspect.index.table_cat

introspect.index.table_name

introspect.index.table_schem

introspect.index.type

introspect.pkey.column_name

introspect.pkey.key_seq

introspect.pkey.pk_name

introspect.pkey.table_cat

introspect.pkey.table_name

Description
The cardinality of the index

The column name of the
index

The name of the index

The non-unique flag of the
index

The ordinal position of the
index

The catalog name of the
index table

The table name of the index
table

The schema name of the
index table

The type of the index

The column name for the
primary key

The key sequence for the
primary key

The primary key’s name

The catalog name for the
primary key table

The table name for the
primary key table
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Method

getProcedureColumns

getProcedures

Result Set Field

introspect.pkey.table_schem

introspect.parameter.column_name

introspect.parameter.column_type

introspect.parameter.data_type

introspect.parameter.length

introspect.parameter.nullable

introspect.parameter.precision

introspect.parameter.procedure_

cat

introspect.parameter.procedure_
name

introspect.parameter.procedure_
schem

introspect.parameter.scale

introspect.parameter.type_name

introspect.procedure.procedure_cat

Description

The schema name for the
primary key table

The column name of the
parameter

The column type of the
parameter

The data type of the
parameter

The length of the parameter

The nullable flag for the
parameter

The precision of the
parameter

The catalog name of the
parameter’s procedure

The parameter’s procedure
name

The schema name of the
parameter’s procedure

The scale of the parameter

The type name of the
parameter

The catalog name of the
procedure
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Method Result Set Field Description
introspect.procedure.procedure_ The procedure name of the
name procedure
introspect.procedure.procedure_ The schema name of the
schem procedure

getSchemas introspect.schema.table_cat The catalog name of the

schema’s table

introspect.schema.table_schem The schema name of the
schema’s table

getTables introspect.table.table_cat The catalog name of the

table’s table

introspect.table.table_name The table name of the
table’s table

introspect.table.table_schem The schema name of the
table’s table

introspect.table.table_type The table type of the table’s
table
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Adapter Introspection Properties

To guide the TDV introspection process, set the following BOOLEAN properties to match
the structure of your custom data source.

Property Description

introspect.relational.ignore_catalogs Ignores catalogs even if the metadata
supports them.

introspect.relational.include_catalog Supports catalogs
introspect.relational.include_procedure Supports procedures
introspect.relational.include_schema Supports schemas
introspect.relational.include_table Supports tables

introspect.relational.include_table.foreign_  Supports foreign keys in tables
keys

introspect.relational.include_table.foreign_  Supports exported foreign keys in tables
keys.exported

introspect.relational.include_table.foreign_  Supports imported foreign keys in tables
keys.imported

introspect.relational.include_table.indexes  Supports indexes in tables

introspect.relational.include_ Supports primary keys in tables
table.primary_keys

introspect.relational.use_catalogs_for_ Tables and procedures are directly under
schemas catalogs
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TIBCO Product Documentation and Support
Services

For information about this product, you can read the documentation, contact TIBCO
Support, and join the TIBCO Community.

How to Access TIBCO Documentation

Documentation for TIBCO products is available on the TIBCO Product Documentation
website, mainly in HTML and PDF formats.

The TIBCO Product Documentation website is updated frequently and is more current than
any other documentation included with the product.

Product-Specific Documentation

The following documentation for this product is available on the TIBCO Data Virtualization
page.
* Users
TDV Getting Started Guide
TDV User Guide
TDV Web Ul User Guide
TDV Client Interfaces Guide
TDV Tutorial Guide
TDV Northbay Example
* Administration
TDV Installation and Upgrade Guide
TDV Administration Guide
TDV Active Cluster Guide
TDV Security Features Guide

* Data Sources
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TDV Adapter Guides

TDV Data Source Toolkit Guide (Formerly Extensibility Guide)
* References

TDV Reference Guide

TDV Application Programming Interface Guide
e Other

TDV Business Directory Guide

TDV Discovery Guide

e TIBCO TDV and Business Directory Release Notes Read the release notes for a list of
new and changed features. This document also contains lists of known issues and
closed issues for this release.

Release Version Support

TDV 8.5 is designated as a Long Term Support (LTS) version. Some release versions of
TIBCO Data Virtualization products are selected to be long-term support (LTS) versions.
Defect corrections will typically be delivered in a new release version and as hotfixes
orservice packs to one or more LTS versions. See also

https://docs.tibco.com/pub/tdv/general/LTS/tdv_LTS_releases.htm.

How to Contact TIBCO Support

Get an overview of TIBCO Support. You can contact TIBCO Support in the following ways:

« For accessing the Support Knowledge Base and getting personalized content about
products you are interested in, visit the TIBCO Support website.

« For creating a Support case, you must have a valid maintenance or support contract
with TIBCO. You also need a user name and password to log in to TIBCO Support
website. If you do not have a user name, you can request one by clicking Register
on the website.
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How to Join TIBCO Community

TIBCO Community is the official channel for TIBCO customers, partners, and employee
subject matter experts to share and access their collective experience. TIBCO Community
offers access to Q&A forums, product wikis, and best practices. It also offers access to
extensions, adapters, solution accelerators, and tools that extend and enable customers to
gain full value from TIBCO products. In addition, users can submit and vote on feature
requests from within the TIBCO Ideas Portal. For a free registration, visit TIBCO
Community.
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Legal and Third-Party Notices

SOME TIBCO SOFTWARE EMBEDS OR BUNDLES OTHER TIBCO SOFTWARE. USE OF SUCH
EMBEDDED OR BUNDLED TIBCO SOFTWARE IS SOLELY TO ENABLE THE FUNCTIONALITY (OR
PROVIDE LIMITED ADD-ON FUNCTIONALITY) OF THE LICENSED TIBCO SOFTWARE. THE
EMBEDDED OR BUNDLED SOFTWARE IS NOT LICENSED TO BE USED OR ACCESSED BY ANY
OTHER TIBCO SOFTWARE OR FOR ANY OTHER PURPOSE.

USE OF TIBCO SOFTWARE AND THIS DOCUMENT IS SUBJECT TO THE TERMS AND
CONDITIONS OF A LICENSE AGREEMENT FOUND IN EITHER A SEPARATELY EXECUTED
SOFTWARE LICENSE AGREEMENT, OR, IF THERE IS NO SUCH SEPARATE AGREEMENT, THE
CLICKWRAP END USER LICENSE AGREEMENT WHICH IS DISPLAYED DURING DOWNLOAD OR
INSTALLATION OF THE SOFTWARE (AND WHICH IS DUPLICATED IN THE LICENSE FILE) OR IF
THERE IS NO SUCH SOFTWARE LICENSE AGREEMENT OR CLICKWRAP END USER LICENSE
AGREEMENT, THE LICENSE(S) LOCATED IN THE “LICENSE” FILE(S) OF THE SOFTWARE. USE
OF THIS DOCUMENT IS SUBJECT TO THOSE TERMS AND CONDITIONS, AND YOUR USE
HEREOF SHALL CONSTITUTE ACCEPTANCE OF AND AN AGREEMENT TO BE BOUND BY THE
SAME.

This document is subject to U.S. and international copyright laws and treaties. No part of
this document may be reproduced in any form without the written authorization of TIBCO
Software Inc.

TIBCO, TIBCO logo, Two-Second Advantage, TIBCO Spotfire, TIBCO ActiveSpaces, TIBCO
Spotfire Developer, TIBCO EMS, TIBCO Spotfire Automation Services, TIBCO Enterprise
Runtime for R, TIBCO Spotfire Server, TIBCO Spotfire Web Player, TIBCO Spotfire Statistics
Services, S-PLUS, and TIBCO Spotfire S+ are either registered trademarks or trademarks of
TIBCO Software Inc. in the United States and/or other countries.

Java and all Java based trademarks and logos are trademarks or registered trademarks of
Oracle Corporation and/or its affiliates.

All other product and company names and marks mentioned in this document are the
property of their respective owners and are mentioned for identification purposes only.
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This software may be available on multiple operating systems. However, not all operating
system platforms for a specific software version are released at the same time. See the
readme file for the availability of this software version on a specific operating system
platform.

THIS DOCUMENT IS PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT.

THIS DOCUMENT COULD INCLUDE TECHNICAL INACCURACIES OR TYPOGRAPHICAL ERRORS.
CHANGES ARE PERIODICALLY ADDED TO THE INFORMATION HEREIN; THESE CHANGES WILL
BE INCORPORATED IN NEW EDITIONS OF THIS DOCUMENT. TIBCO SOFTWARE INC. MAY
MAKE IMPROVEMENTS AND/OR CHANGES IN THE PRODUCT(S) AND/OR THE PROGRAM(S)
DESCRIBED IN THIS DOCUMENT AT ANY TIME.

THE CONTENTS OF THIS DOCUMENT MAY BE MODIFIED AND/OR QUALIFIED, DIRECTLY OR
INDIRECTLY, BY OTHER DOCUMENTATION WHICH ACCOMPANIES THIS SOFTWARE,
INCLUDING BUT NOT LIMITED TO ANY RELEASE NOTES AND "READ ME" FILES.

This and other products of TIBCO Software Inc. may be covered by registered patents.
Please refer to TIBCO's Virtual Patent Marking document (https://www.tibco.com/patents)
for details.

Copyright © 2002-2022. TIBCO Software Inc. All Rights Reserved.
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