HP Universal CMDB

for the Windows and Linux operating systems

Software Version: 9.02

Modeling Guide

Document Release Date: October 2010
Software Release Date: October 2010




Legal Notices

Warranty

The only warranties for HP products and services are set forth in the express warranty
statements accompanying such products and services. Nothing herein should be construed as
constituting an additional warranty. HP shall not be liable for technical or editorial errors or
omissions contained herein.

The information contained herein is subject to change without notice.

Restricted Rights Legend

Confidential computer software. Valid license from HP required for possession, use or copying.
Consistent with FAR 12.211 and 12.212, Commercial Computer Software, Computer Software
Documentation, and Technical Data for Commercial Items are licensed to the U.S.
Government under vendor's standard commercial license.

Copyright Notices
© Copyright 2005 - 2010 Hewlett-Packard Development Company, L.P

Trademark Notices

Adobe® and Acrobat® are trademarks of Adobe Systems Incorporated.
AMD and the AMD Arrow symbol are trademarks of Advanced Micro Devices, Inc.
Google™ and Google Maps™ are trademarks of Google Inc.

Intel®, Itanium®, Pentium®, and Intel® Xeon® are trademarks of Intel Corporation in the
U.S. and other countries.

Java™ is a US trademark of Sun Microsystems, Inc.

Microsoft®, Windows®, Windows NT®, Windows® XP, and Windows Vista® are U.S.
registered trademarks of Microsoft Corporation.

Oracle is a registered trademark of Oracle Corporation and/or its affiliates.

UNIX® is a registered trademark of The Open Group.

Acknowledgements

e This product includes software developed by Apache Software Foundation (http:/
www.apache.org/licenses).



This product includes OpenLDAP code from OpenLDAP Foundation (http:/
www.openldap.org/foundation/).

This product includes GNU code from Free Software Foundation, Inc. (http:/www.fsf.org/).
This product includes JiBX code from Dennis M. Sosnoski.

This product includes the XPP3 XMLPull parser included in the distribution and used
throughout JiBX, from Extreme! Lab, Indiana University.

This product includes the Office Look and Feels License from Robert Futrell (http:/
sourceforge.net/projects/officelnfs).

This product includes JEP - Java Expression Parser code from Netaphor Software, Inc.
(http://www.netaphor.com/home.asp).



Documentation Updates

The title page of this document contains the following identifying information:

¢  Software Version number, which indicates the software version.
¢ Document Release Date, which changes each time the document is updated.
e Software Release Date, which indicates the release date of this version of the software.

To check for recent updates, or to verify that you are using the most recent edition of a
document, go to:

http:/h20230.www2.hp.com/selfsolve/manuals

This site requires that you register for an HP Passport and sign-in. To register for an HP
Passport ID, go to:

http:/h20229.www2.hp.com/passport-registration.html
Or click the New users - please register link on the HP Passport login page.

You will also receive updated or new editions if you subscribe to the appropriate product
support service. Contact your HP sales representative for details.



Support

Visit the HP Software Support web site at:

http:/www.hp.com/go/hpsoftwaresupport

This web site provides contact information and details about the products, services, and
support that HP Software offers.

HP Software online support provides customer self-solve capabilities. It provides a fast and
efficient way to access interactive technical support tools needed to manage your business. As
a valued support customer, you can benefit by using the support web site to:

Search for knowledge documents of interest

Submit and track support cases and enhancement requests
Download software patches

Manage support contracts

Look up HP support contacts

Review information about available services

Enter into discussions with other software customers

Research and register for software training

Most of the support areas require that you register as an HP Passport user and sign in. Many
also require a support contract. To register for an HP Passport ID, go to:

http:/h20229.www2.hp.com/passport-registration.html

To find more information about access levels, go to:

http:/h20230.www2.hp.com/new_access_levels.jsp






Table of Contents

Welcome to This GUIAE.....cceeueeiieiiiiiieiiieeeeeeetceeeeeeeeeeereneeeeerenneeeeenens 11
How This Guide Is Organized ...........ccceeeeviiiiieeieieniiiieeeee e 11
Who Should Read This GUIde .........coouvueeiiiiiiiiiiiiiiiieeeeieeeeeeeeeeeevaae. 12
HP Universal CMDB Online Documentation ..........cccccovvveeeeivvunnennn. 12
Additional Online ReSOUICES.........ceeevirueeiiiiiieeeeiiiieeeeeeieeeeeeveeeeeeeaanes 15
Documentation Updates ........ccooeeeiiiiiiiiiiiiiiiiiiiieeeeee 16

PART I: INTRODUCTION TO HP UNIVERSAL CMDB

Chapter 1: Topology Query Language ..........cccccovvevmueeeeeiiiciinneeeennnen. 19
Topology Query Language (TQL) OVerview........cccccoevvvviveeeeernncnneeeen. 20
Creating TQL Queries in the UCMDB Managers ...........ccccceeevvuvveeeenn. 21
Viewing TQL Query Results.......cccoovriiiiiiiiiiiiiiiiiiieieeiiieeeee e 22
Compound Relationship .......ccceevviiiiiiieiiiiiiiiiiieeeeee e, 23
Join RelationShip ......ueeeiiiiiiiiiiiiiieeieeeeeee e 24
Subgraph Definition .......cccuuveeeiiiiiiiiiiiiiiieeee e 25
The ALLOW_VOLATILITY Qualifier .......ccoooveerreiiiiriiiiiniieeeieee e 25
Define @ TQL QUETY.cccciiiiiiiiirieeeeniiitteeeeeeiiieeeeeeeeeiiieeeeeeeeeireeeeeeeeens 27
Add Query Nodes and Relationships to a TQL Query .........ceccuvveeeee.. 28
Define a Compound Relationship — Scenario.........cccccceeeeeeiiuiieenernnn. 30
Define a Join Relationship — Scenario.........cccccceveeeeiiiiieeeiiiniiieeneennn. 33
Create a Subgraph Definition — Scenario ........cccccceevviiieeiieinnnninneeneen. 35
Shortcut Menu OPtionS.....cceeeiiiiiiiiiiiiiiiiiiiniiee e 37
Attribute Operator Definitions.........occveiieeiiiiiiiiiiieiiiniiieeeeeeeeee, 42
T LOgS ettt e e et e et e e e e e e e e e e e e e e e e e eeeeeeeaaas 44
Topology Query Language User Interface...........cccccovviiiiieeeiinninnneeen. 49
Troubleshooting and Limitations ........cccccccvveeeeeiiiiiiiiiiiininninnniiiiieee 98
Chapter 2: Using Calculated Relationships...........cccoeveininniiinnnnncnnn. 105
Calculated Relationships Overview.........ccoccoviiiiiiinniiiiiiinnninnn. 106
Calculated Relationships........cccooovviiiiiiiiiii, 106

Calculated Relationship Types ....cccoeviiiiiiiiiiiiiiiiieecccs 107



Table of Contents

Chapter 3: Create a URL for a Direct Link .........cccooueeiviniinnnnnninnnnnn, 109
Generate a Direct Link — OVerview ........ccccooeviiiiiiiiiiiiieeieneeeeeeeeeen. 110
Generate a Direct Link — Scenario..........oooeeeeeiiiiiiiiiiiiiiiiiicieeeeee 112
Create a Direct Link to a Template with Parameter Values.............. 112
Generate a Direct Link User Interface..........ccccceeevvvvviiieieiiiniiineeeenn. 114
Chapter 4: Embedding UCMDB Applets Using Direct Links ............ 137
Using the Direct Link Functionality to Embed UCMDB Applets .....138
UCMDB Applet Tag — OVeIVIEW ....ceeeeeiiiieiiieeeeeeeeeeeeeeeeeeeeeeee 139
Direct Link Operation FIOW..........ocoeiiiiiiiiiiecceecceeeeeeeeeeeee 141
Chapter 5: Working with the Cl Selector ...........ccccccceeeriiiinnneecnnnee. 147
CI Selector OVRIVIEW ........eiiiiiiiiiiiiiiiiiiiiiiiieccrccee e 148
Display a View in Browse Mode........cccooeeeiiiiiiiiiiiiieiieieeeeeeeeeeeeee 149
Search for CIs in Search Mode .........cccceeiviiiiiiiiiiiiniiiiniicneeeeees 149
Modity CI Selector Display Options........ccccccceeeveiererniieeinnieeeeennnneenn. 151
CI Selector User INterface ........occcueeerveeeiriiieeriiieeenieeeeieeeeeieee e 153
Troubleshooting and Limitations .......ccccccceveviiiiiiiiiinniniiiniiiiceeine 166
Chapter 6: Working with Topology Map........cccceevvviiiiiiniinnnnnccinnn. 167
Topology Map OVEIVIEW ........ccciiiviiiiiiiiiiiiiiiiiiceiininieeeee e 168
Handling Large VIEWS .....ccooiiiiiiiiiiiiiiieieeeeeeeeeeeeeeee e 169
Topology Map User Interface............cccccevvviniiiiiiiiniiiiiciiiiniinneeenn, 170

PART 1I: MODELING

Chapter 7: IT Universe Manager............coocceeeeevviinnnricciinninnneeecennnnns 205
IT Universe Manager OVEIVIEW .........ooevvviiuiniiiiiiiiiiiiiiienieeeeeeeeeeeeeeeee 206
Working with Views in IT Universe Manager...........ccccccoeeveieiinnnnnnn. 207
View Tree Structure .........ccccevviiiiiiiiiiiiiii, 209
WOrKing With CIS .....ccoiiiniiiiiiiiiie e 210
Working with Relationships ........occcoveiiiiiiiiciieeee, 214
Create Cls and Relationships in the CMDB............cccccceivviiieeennnne. 220
View Related CIS........coooiiiiiiiiiiiiiiiiiiic 221
Check Status of Application Discovery (Rediscover a View) ............ 223
Retrieve Impact Analysis Results — Scenario .......coeeeeeeeeeeiriinnneeeeenn. 226
Take a Snapshot of @ VIeW......cccovviiiiiiiiiiiieecceeee, 234
Print and Save a Topology Map t0 File .......ccccccvvviiieciiinnnnieenennnn. 234
IT Universe Manager User Interface...........ccccceevrviiieceeiiiiiniieeeennnnn. 235



Table of Contents

Chapter 8: Modeling Studio...........cccccceeeiviiiiiiniiiinnniiinnnnccininncenn. 275
Modeling Studio OVeIVIEW.........uuuiiiiiiiiiiiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeaes 277
VIeW FOIMAtS ....cooooiiiiiiiiiiiiiiiiiiiiiiiiiiiic 278
Building a Business VIeW.......cccceiiiiiiiiiiiiiiiiiiieeeecceeeeeeee 279
Templates and Perspectives.......cccoeeeiiiiiiiiiiiiiiiiiininiiee, 282
Predefined Folders and VIEWS.........ccoecueeeriiiiiiniieciniiieeiniee e 283
Creating Template Based VIEWS .........cccccovviiiiiiiiiiniiiiiciiiinee, 285
Business CI MOdelS.......ccccuviiiiiiiiiiiiiiiiiiiiiccccieeciece e 286
Building a Perspective Based View .........ccccoevieeiiiiiiieiiiiiiiiiie 287
Revealed ClIs and Watchpoints ..........ccccovvviiiiiiiniiiiiiiinnnnen, 291
Create a Pattern VIEW ... 296
Create @ Template .......ooooviiiiiiiiiiiiiiiii 297
Create a Perspective ......occcceiiiiiiiiiiiiiiiiiiiiiienec e 299
Create a Template Based VIeW ..........cccccovvviiiiiiiiiiiniiiiiiiinee, 302
Create Multiple Template Based Views..........cccccovvviiiiiiiiiiiinienenn. 304
Define Report Settings........cccccevvviiiiiiiiiiiiiiiiiiieeeen 306
Build an Instance-based Model ............cccoooiiiiiiiiiniiiii, 307
Build a Pattern-based Model ............ccccovviiiiiniiiinii, 309
Build a Perspective-based View Based on a Model ...........cccceeeeeeen. 311
Build a Perspective-based View Based on a Collection of ClIs........... 312
Modeling Studio User Interface............cccccovvniiiiiiinniniiiiiieninnnnnne. 313
Chapter 9: REPOItS .........uuueeeiiiiiiiniiiiiiiinrcccrrec e 383
Topology Reports OVEIVIEW ......cccovvviiiiiiiiiiiiiiiieeeiiiieeeee e 384
Custom Reports OVEIVIEW .......ccoevvviiiiiiiiiiiiiiiiiiiiiininnnnes 384
View a Topology RePOTt ........cceiiiiiiiiiiiiiiiiiiiiiiiiiiineecece 385
Generate a Custom Report.......ccccccviiiiiiiiiniiiiiiis 386
Compare ClIS.......uuiiiiiiiiiiiii 387
Compare SNAPSNOtS.....coocuiiiiiiiiiiii e 388
Cron EXPressions.......iiiiiiiiinns 390
Reports User INterface ..........ccccovviiiiiiiiiiiiiiiiiiiceeeen 391
TOoOIbar OPHIONS «...eevviiiiiiiiiiiiiiii e 458
Chapter 10: Impact Analysis Manager............cccccovvmmneeicerniinnnnnecen 463
Impact Analysis Manager OVeIVIEW ........cccccviieiiiinniiiniieeeenninneeeeen. 464
Define an Impact Rule — WOTKflow........ccoooeiiiiiiiinniiiinnee, 466
Impact Analysis Manager User Interface.........cccccoeevviiiiiiinnnnnnnneenn. 470



Table of Contents

Chapter 11: Cl Type Manager ............ccccovvuviiinnnecininnieinnnnecennnneesnnnns 489
CITYPESs OVEIVIEW ..cciviuiiiiiiiiiiiiiiiiiiiiiiniiee e 490
CIType AttrDULES «ceeeviiiiiiiiiiiiiiiiiieiee e 491
CI Type Relationships ........ccciviiiiiiiiiiiiiiinieecece 492
Deprecated CL TYPeS...cccviiiiiiiiiiiiiiiiieie e 492
System Type Manager..........cooevieeiiiiiiieieeeeeeeeeeeee e e eeeee 493
Create @ CLTYPe cooviiiiiiiieiiiieieeee et 495
Create a Relationship TYPe ....cooeeeeeeiieiieceeeeeeeeeeeeeeee 496
Create a Calculated Relationship TYPe ...cccceeevvvmmmmmieiiiiiiiiiiiiiieeeeeeee 498
Create List and Enumeration Definitions..........cccoeeeeeireniiiinnicennnns 499
Create an Enumeration Definition - Workflow .........ccccccccovieennnins 500
View Descriptions for CI Types and Relationships........c.cccccceeeuneeenn. 502
CI Type Manager User Interface.........cccoeeoviiiiiiiiiiiiiinnnnincnn. 502
Chapter 12: Enrichment Manager ..............ccccovvvinnniiiiiiiiinnnneccennnn. 531
Enrichment Manager — OVeIVIEW .......ccceeeviiiiiniiiiieiiieeeeeeeeeeeeeeeeeee 532
Define an Enrichment Rule — Scenario ..........ccccoeeeiiieiiiiniinnicninnn. 536
Add Enrichment Query Nodes and Relationships to an Enrichment

TQL QUETY ittt 541
Enrichment Manager User Interface ..........cccccccvvvviiniiciiiinninnnnennn. 543

PART Iil: HP UNIVERSAL CMDB DATA MODEL

Chapter 13: UCMDB Data Model Introduction..........cccccoouuuueeeennne. 565
BTO Data Model (BDM) OVEIVIEW .....ccceeeeeiiiriiiiiiieeeeeeeeeeveiiiiiineeeeeens 566
Data Model DOCUmMENts ............ccceivviiiiiiiiiiiiniiiiiiiiicciecc e 567
Upgrade DOCUMENTS. ........ueeieiiiiiiiiiiiieiniiieeieeeerirreeeeeeerreeeeee e 568
Chapter 14: Exporting the UCMDB Data Model to a UML Tool......571
Export to UML TOOl — OVeIVIEW .....ccceovvviiiiiiiiiiiiiiieeeeiniieeeeee e 572
Export the Class Model .......cccoovviiiiiiiiiiiiiiciiieeeeeeeeeeee e 573
Convert XML of Selected Part of Class Model ..........cccccoovemnrveeeennne. 574
Export to UML Tool User Interface.........cccccceeeviviniieceeiinncieeeneeennn. 576
TOOl PIUG-IN INPUL ..cceiiiiiiiiiiiiiicceece e 579

PART 1V: REFERENCE INFORMATION

10

Chapter 15: Working with Tables............ccccccevvvinnniiiiiinnnnnnneeccnnnnn. 583
Columns User INterface.......cccoovvvuiiiiiiiiiiiiiiiiciiiieeeeeeeeeeeeeee 584
Chapter 16: Regular Expression Examples............cccccccvvvvvnnneeccnnnne. 587
Examples of Regular EXPressions .......coooeevveeeeeeiiniiiieeeeeinniiieeeeeennn. 588
INA@X..cciiiiiiiiiiiii 589



Welcome to This Guide

This guide explains how to configure and work with an IT model that
enables you to build a topology of your system. You populate the model
with configuration items and their relationships, and then use the model to
measure and manage critical business processes.

This chapter includes:

» How This Guide Is Organized on page 11

» Who Should Read This Guide on page 12

» HP Universal CMDB Online Documentation on page 12

» Additional Online Resources on page 15

» Documentation Updates on page 16

How This Guide Is Organized

Part |

The guide contains the following chapters:

Introduction to HP Universal CMDB

Introduces the CMDB and provides general information about Topology
Query Lanaguage, the CI Selector, and Topology Map.

11
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Part Il

Part Ill

Part IV

Modeling

Describes how to model your business environment by defining views and
by building TQL queries that retrieve the required information from the
CMDB; describes how to create Topology and custom reports for a specific
view and how to view and modify the definitions of configuration item
types (CITs) defined in the CMDB and the relationships that define the
connections between them.

HP Universal CMDB Data Model

Includes documents that explain and quantify the BTO Data Model (BDM)
version 1.1.1 and the CMS data model.

Reference Information

Contains general reference information.

Who Should Read This Guide

This guide is intended for the following users:

» HP Universal CMDB administrators

» HP Universal CMDB platform administrators

» HP Universal CMDB application administrators
» HP Universal CMDB data collector administrators

Readers of this guide should be knowledgeable about enterprise system
administration, have familiarity with ITIL concepts, and be knowledgeable
about HP Universal CMDB.

HP Universal CMDB Online Documentation

12
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Readme. Provides a list of version limitations and last-minute updates. From
the HP Universal CMDB DVD root directory, double-click readme.html. You
can also access the most updated readme file from the HP Software Support
Web site.

What'’s New. Provides a list of new features and version highlights. In
HP Universal CMDB, select Help > What’s New.

Printer-Friendly Documentation. Choose Help > UCMDB Help. The
following guides are published in PDF format only:

» the HP Universal CMDB Deployment Guide PDF. Explains the hardware
and software requirements needed to set up HP Universal CMDB, how
to install or upgrade HP Universal CMDB, how to harden the system,
and how to log in to the application.

» the HP Universal CMDB Database Guide PDF. Explains how to set up the
database (MS SQL Server or Oracle) needed by HP Universal CMDB.

» the HP Universal CMDB Discovery and Integration Content Guide PDF.
Explains how to run discovery to discover applications, operating
systems, and network components running on your system. Also
explains how to discover data on other data repositories through
integration.

HP Universal CMDB Online Help includes:
» Modeling. Enables you to manage the content of your IT Universe
model.

> Data Flow Management. Explains how to integrate HP Universal
CMDB with other data repositories and how to set up HP Universal
CMDB to discover network components.

» UCMDB Administration. Explains how to work with HP Universal
CMDB.

> Developer Reference. For users with an advanced knowledge of
HP Universal CMDB. Explains how to define and use adapters and how
to use APIs to access data.

Online Help is also available from specific HP Universal CMDB windows
by clicking in the window and clicking the Help button.

13
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Online books can be viewed and printed using Adobe Reader, which can
be downloaded from the Adobe Web site (www.adobe.com).

Topic Types

Within this guide, each subject area is organized into topics. A topic
contains a distinct module of information for a subject. The topics are
generally classified according to the type of information they contain.

This structure is designed to create easier access to specific information by
dividing the documentation into the different types of information you
may need at different times.

Three main topic types are in use: Concepts, Tasks, and Reference. The topic
types are differentiated visually using icons.

T

step guidance to help you
work with the application and
accomplish your goals. Some
task steps include examples,
using sample data.

Task steps can be with or
without numbering:

» Numbered steps. Tasks that
are performed by following
each step in consecutive
order.

» Non-numbered steps. A list
of self-contained operations
that you can perform in any
order.

Topic Type Description Usage

Concepts Background, descriptive, or Learn general information
(9) conceptual information. about what a feature does.
Tasks Instructional Tasks. Step-by- » Learn about the overall

workflow of a task.

» Follow the steps listed in
a numbered task to
complete a task.

» Perform independent
operations by
completing steps in a
non-numbered task.

Use-case Scenario Tasks.
Examples of how to perform a
task for a specific situation.

Learn how a task could be
performed in a realistic
scenario.
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Topic Type

Description

Usage

Reference

®

General Reference. Detailed
lists and explanations of
reference-oriented material.

Look up a specific piece of
reference information
relevant to a particular
context.

User Interface Reference.
Specialized reference topics
that describe a particular user
interface in detail. Selecting
Help on this page from the
Help menu in the product
generally open the user
interface topics.

Look up specific
information about what to
enter or how to use one or
more specific user interface
elements, such as a
window, dialog box, or
wizard.

Q,

Troubleshooting
and Limitations

Troubleshooting and
Limitations. Specialized
reference topics that describe
commonly encountered
problems and their solutions,
and list limitations of a feature
or product area.

Increase your awareness of
important issues before
working with a feature, or
if you encounter usability
problems in the software.

Additional Online Resources

Troubleshooting & Knowledge Base accesses the Troubleshooting page on
the HP Software Support Web site where you can search the Self-solve
knowledge base. Choose Help > Troubleshooting & Knowledge Base. The
URL for this Web site is http://h20230.www2.hp.com/troubleshooting.jsp.

HP Software Support accesses the HP Software Support Web site. This site
enables you to browse the Self-solve knowledge base. You can also post to
and search user discussion forums, submit support requests, download
patches and updated documentation, and more. Choose Help > HP Software
Support. The URL for this Web site is www.hp.com/go/hpsoftwaresupport.

Most of the support areas require that you register as an HP Passport user
and sign in. Many also require a support contract.

15
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To find more information about access levels, go to:

http://h20230.www2.hp.com/new_access_levels.jsp

To register for an HP Passport user ID, go to:

http://h20229.www2.hp.com/passport-registration.html

HP Software Web site accesses the HP Software Web site. This site provides
you with the most up-to-date information on HP Software products. This
includes new software releases, seminars and trade shows, customer support,
and more. Choose Help > HP Software Web site. The URL for this Web site
is www.hp.com/go/software.

Documentation Updates

16

HP Software is continually updating its product documentation with new
information.

To check for recent updates, or to verify that you are using the most recent
edition of a document, go to the HP Software Product Manuals Web site
(http://h20230.www2.hp.com/selfsolve/manuals).
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1

Topology Query Language

This chapter includes:

Concepts

» Topology Query Language (TQL) Overview on page 20

» Creating TQL Queries in the UCMDB Managers on page 21
» Viewing TQL Query Results on page 22

» Compound Relationship on page 23

» Join Relationship on page 24

» Subgraph Definition on page 25

» The ALLOW_VOLATILITY Qualifier on page 25

Tasks

» Define a TQL Query on page 27

» Add Query Nodes and Relationships to a TQL Query on page 28
» Define a Compound Relationship — Scenario on page 30

» Define a Join Relationship — Scenario on page 33

» Create a Subgraph Definition — Scenario on page 35
Reference

» Shortcut Menu Options on page 37

» Attribute Operator Definitions on page 42

> TQL Logs on page 44

» Topology Query Language User Interface on page 49

Troubleshooting and Limitations on page 98

19
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Concepts

& Topology Query Language (TQL) Overview

20

Topology Query Language (TQL) is a language and tool for discovering,
organizing, and managing IT infrastructure data. It enables you to create
TQL queries that retrieve business service data from the CMDB. TQL queries
also help you to display the data in a visual representation that facilitates
data monitoring and managing.

This section includes the following topics:
» "Topology Query Language" on page 20
» "The Roles of TQL" on page 21

Topology Query Language

TQL extends the standard SQL language by adding two important
capabilities:

» TQL enables you to draw conceptual relationships between configuration
items (ClIs), which represent their actual interdependencies. Using
predefined operators, the different types of interconnections
(relationships) that exist between Cls can be established, and
consequently the infrastructure design and performance are more
accurately represented. This representation serves as a basis and a model
for the discovery, arrangement, query, and management of complex
infrastructures.

» TQL includes a graphical aspect, consisting of visual symbols and syntax,
that represents the resources and their interconnections. This
visualization of an IT infrastructure simplifies the understanding,
monitoring, and managing of the IT business operations.
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The Roles of TQL
TQL plays several roles:

» Builds a business service model that defines and delineates the
interconnection between IT assets that function together as business
services. The business service model guides the discovery and
identification of these business services, from the ever-increasing number
and complexity of infrastructure resources. After the resources that
comprise the business services are discovered, the business service model
structures the way they are organized and managed in the CMDB.

» Constantly searches the CMDB for changes that occur in the state of
managed resources. When such changes are detected, the relevant
subsystems are informed and updated.

» Creates queries that retrieve business service data from the CMDB, and
displays the data in a visual representation that facilitates data
monitoring and managing.

& Creating TQL Queries in the UCMDB Managers

The following managers enable you to create TQL queries that retrieve
specific data from the CMDB and to display that data:

> Impact Analysis Manager. An Impact rule simulates how infrastructure
changes can impact your system and enables you to determine the true
origin of a problem and its business impact. During rule creation, you
define the base TQL query type, which can be a new query or an existing
query. For details, see "Impact Analysis Manager" on page 463.

» Enrichment Manager. An Enrichment rule enables enlarging the CMDB,
deleting CI instances from the CMDB, or updating the attributes of a CI
that already exists in the CMDB. During rule creation, you define the base
TQL query type, which can be a new query or an existing query. For
details, see "Enrichment Manager" on page 531.

21
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» Modeling Studio. You can build a new TQL query using the TQL Query
Editor or you can build a new query while defining a new view, template,
or perspective using the Pattern View Editor. You can also define the
topology report settings for any view in the Pattern View Editor. For
details, see "Modeling Studio" on page 275.

& Viewing TQL Query Results

22

You view the resulting data in a visual representation in IT Universe
Manager. The queries define the structure of the resulting topology map.
The view displays only those Cls and relationships that meet the query
definition. You can also view the results of a query by clicking the Preview
button in the toolbar to open a preview display identical to IT Universe
Manager. For more details about IT Universe Manager, see "IT Universe
Manager" on page 20S5.

TQL Query Types and Priorities

When you define a TQL query, you define the type of the TQL query in the
Type field of the Query Definition Properties dialog box. The following
query types are available:

» View. TQL queries used as the basis for pattern views.

> Integration. TQL queries used for integrations.

» Discovery. TQL queries used as the basis for DFM patterns.
» Template. TQL queries used as the basis for templates.

> Perspective. TQL queries used as the basis for perspectives.

> Impact Analysis. TQL queries used as the basis for Impact rules. This is the
default type for queries created in Impact Analysis Manager.

» Enrichment. TQL queries used as the basis for Enrichment rules. This is
the default type for queries created in Enrichment Manager.

You cannot change the type of an existing TQL query.
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If a query imported though an integration is not assigned a type, it is
considered a hidden query and does not appear in the query list in the
Modeling Studio. To display hidden queries in the query list, change the
setting for hidden queries in the User Preferences dialog box, under General.
For details, see "User Preferences Dialog Box" on page 98.

You can also set the priority level of a TQL query, which determines how
often the query is rerun automatically to include updated information. The
following priorities are available:

> Low

» Medium

>» High

» Express

» Not Active

If you set the priority of a TQL query to Not Active, the query becomes

inactive and is not run automatically, however it can be used for manually
building a view.

& Compound Relationship

A compound relationship represents a path in the topological graph. You use
a compound relationship to define the allowed steps in the path between
the source and the target Cls.

Each row represents one of the allowed steps in the path leading from the
source CI to the target CI in the topology map.

Source | Relationship | Target
IpSubnet Membership % MNode
% MNode Containment @ IpAddress

For an example of a compound definition, see "Define a Compound
Relationship — Scenario" on page 30. For details on defining compound
relationships, see "Add/Edit Compound Relationship Dialog Box" on
page 52.
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& Join Relationship

24

A join relationship is a logical connection that represents the relationship
between two Cls (and which appears only in the topology map containing
the TQL query results). It does not exist in the CMDB. A join relationship is
created by defining an attribute for each query node, whose values are used
for comparison.

The TQL results retrieve all CIs whose attribute values meet the conditions
defined in the join definition.

For example, you can create a join definition that links all node ClIs
connected to IP Address ClIs whose Created By attribute values are equal (see
the example below).

Hode | Operator | IpAddress

Created By Egjual Created By

Each join definition represents one condition defined for the join
relationship.

Note: You can define multiple conditions.

For an example of a join definition, see "Define a Join Relationship -
Scenario" on page 33. For details on defining join relationships, see
"Add/Edit Join Relationship Dialog Box" on page 56.
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& Subgraph Definition

A subgraph definition enables you to create a graph that represents
additional TQL query data related to a specific CI. The DFM job searches for
the results from both the TQL query and the subgraph definitions. The
query recursively retrieves all related CIs for a defined depth matching the
definition of the subgraph. For details on defining subgraph definitions, see
"Subgraph Definition Dialog Box" on page 96.

In the graph, you can define the relationship that is connected to a specific
query node. For example, if one of the query nodes is of type node, you can
specify different relationships for Windows, router, and IP Address. You can
also define attribute conditions for query nodes. For details, see "Subgraph
Condition Definition Dialog Box" on page 94.

DFM jobs retrieve data that meets the criteria defined in the subgraph.

For an example of a subgraph definition, see "Create a Subgraph Definition —
Scenario" on page 35.

& The ALLOW_VOLATILITY Qualifier

This qualifier is used to mark attributes that enable minor deviations to their
value. For example, there is probably no need to report a small disk size
change (from 8.00008 to 8.00009 GB).

When updating an attribute that is marked with this qualifier, HP Universal
CMDB checks the new value against the old value. This check is performed
on the server as part of the record update. If the difference between the two
values is lower that the allowed deviation, an update is not performed (the

action is considered a false update).
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This qualifier must contain one of the following data items that hold the
allowed deviation:

> ALLOWED_DEVIATION_FIX. The type of deviation is the same as the
attribute type for numeric attributes, and the integer type for date
attributes. Deviation is measured by a fixed value, of the same unit as the
attribute value. (For date attributes, the deviation is measured in seconds.)

> ALLOWED_DEVIATION_PERCENT. Deviation is measured by percentage.
For date values, the percentage is checked against the millisecond date
representation. This data item type is always integer, and the value range
is 0 to 100.

To deactivate the qualifier:

Access the Infrastructure Settings Manager (Managers > Administration >
Infrastructure Settings Manager). Locate the Allow Volatility option.
Change the value to False.
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Tasks

P Define a TQL Query

This task describes how to create a TQL query in the Modeling Studio.

Note: You can also create a TQL query during the procedure for creating
Impact rules, Enrichment rules, Views, Templates, and Perspectives.

This task includes the following steps:

» "Create a TQL Query" on page 27
> "Add Query Nodes and Relationships to the Query" on page 27

1 Create a TQL Query

In the Modeling Studio, select New > Query to open the TQL Query
Editor. For details, see "TQL Query Editor" on page 373.

2 Add Query Nodes and Relationships to the Query

Add the TQL query nodes and relationships that define the query. The
TQL query nodes represent the CITs, as defined in the CI Type Manager,
and the relationships represent the connections between them.
Relationships are defined one at a time for each pair of TQL query nodes
in the query. For details, see "Add Query Nodes and Relationships to a
TQL Query" on page 28.

Note: You can also define a self-relationship from a query node to itself.
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Example of a TQL Query Definition:

The direction of the relationship indicates which query node is
dependent on the other. The following example displays two nodes, an IP
Service Endpoint, and a Client Port, which are linked to one another via a

client/server connection. The TQL query results must comply with the
direction of the arrows.

=
S

X
windows ¢
| LTS
: ' tainmment 1
Iz ormposition_1 I
| Composition —
| '
: | 1]
4, IpAddress !
o I Ipaddress_1
(] L ClientServer ¥
- [l
IpSericeEndpoint Al
Client Port

Note: A TQL query is subject to certain validation restrictions. For details,
see "Troubleshooting and Limitations" on page 98.

T Add Query Nodes and Relationships to a TQL Query

28

This section explains how to add query nodes and relationships to a TQL
query. It is relevant for Impact Analysis Manager, Enrichment Manager, and
the Modeling Studio.

Note: For TQL queries to be valid, they must comply with certain
restrictions. For details, see "Troubleshooting and Limitations" on page 98.
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To add query nodes and relationships to a TQL query:

1

In Impact Analysis Manager or Enrichment manager, select the required
query from the tree in the left pane or click the New button to create one.

In the Modeling Studio, select the Resources tab in the left pane, select
Queries as the Resource type, and select the required query from the tree
or click New > Query to create a new one.

In Impact Analysis Manager or Enrichment manager, click and drag one
or more required TQL query nodes from the tree displayed in the CI Type
Selector, onto the editing pane. In the Modeling Studio, select the CI
Types tab in the left pane and drag the required TQL query nodes from
the tree onto the editing pane. These are the TQL query nodes that are
included in the query.

To add a relationship between two query nodes:

> Select the required TQL query nodes by holding down CTRL and
clicking the TQL query nodes, right-click and select Add Relationship.
The Add Relationship dialog box opens. Select the required
relationship. For details, see "Add/Edit Relationship Dialog Box" on
page 59.

or

» Click the Create Relationship icon and draw a line between the
required query nodes. The Select Relationship Type dialog box opens.
Select the required relationship type. For details, see "Select
Relationship Type Dialog Box" on page 93.

Click OK. The selected query nodes are linked by the relationship you
have selected.
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T Define a Compound Relationship - Scenario

30

This section describes how to define the allowed steps that form a
compound relationship between a IP Subnet CI and an IP Address CI.

Note: To reach the required result, you must implement each one of the
following steps.

To define a compound relationship between a IP Subnet Cl and an IP
Address Cl:

1 Create a TQL query of type view and drag the following query nodes onto
the editing pane:

» IP Subnet
» IP Address

2 Right-click the IP Subnet and IP Address query nodes and select Add
Compound Relationship to open the Add Compound Relationship dialog
box.

3 Click the Add button. In Enrichment Manager and Impact Analysis
Manager, the Add Triplet dialog box opens. In the Modeling Studio, a row
is added to the table. Make the following selections:

» From the Source list, select IP Subnet.

» From the Target list, select Node.

» From the Relationship list, select Membership.
» Select the required Relationship direction.

In Enrichment Manager and Impact Analysis Manager, click OK to save
your changes.

4 Click the Add button again and make the following selections:

» From the Source list, select Node.
» From the Target list, select IP Address.

» From the Relationship list, select Containment.
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» Select the required Relationship direction.

In Enrichment Manager and Impact Analysis Managet, click OK to save
your changes.

The following shows an example of compound definitions following the
changes:

Source Relationship Target
IpSubnet Membership % MNode
% Mode Containment @ IpAddress

5 Click OK to save your changes.
The TQL query in the editing pane now looks like this:

) Winual - Compound ==
I« =

IpAddress IpSubnet

6 Create a view based on your TQL query and save it.

7 Go to the required view in IT Universe Manager to view the results. If you
did not select the Show full path between source and target Cls option,
then the results display the names of the relationships that link the CIs as
Virtual-Compound rather than the actual names of the relationships. See
the illustration below:

)

182168.1658.0

Wirtual - Campa
und

Wirtuals Compao

Wirtual - nmpoun

&,

Il

BB.183 192.168.168.1

=

iy
192.168.

01 1645
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You can double-click the Virtual - Compound relationship in IT Universe
Manager to open the Link Map, which displays the ClIs and relationships

that comprise the allowed steps used to link the IP Subnet and IP Address
Cs.

192.166.165.0

Membershig

v

i

labimd corml 5

Containment

v

(il

192.1658.0.1

In the example above, the 192.168.168.0 (IP Subnet) CI is linked to the
192.168.0.1 (IP Address) CI through the labm1ccm15 (Node) CI.
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If you selected the Show full path between source and target Cls option,
then the results in IT Universe Manager display the actual names of the
relationships that link the CIs and the full path between the source and
target Cls. See the illustration below:

@

182.168.168.0

Contain

i

192.168.168.1

il

16.59.68.183

Memhbership

¥

Containment

m

182.168.01

P Define a Join Relationship - Scenario

This section explains how to define a join relationship that links Node CIs
to IP Address CIs whose Created by attribute values are equal.

Note: To reach the required result, you must implement each one of the

following steps.
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To define a join relationship that links all IP Address and Node Cls whose
Created by attribute values are equal:

1 Create a TQL query and drag the following query nodes from the CI Type
Selector onto the editing pane:

» Node
» IP Address

2 Select the Node and IP Address query nodes and right-click to open the
Add Join Relationship dialog box.

+ 3 Click the Add button to add a row to the table and do the following:
> In the Node Attribute box, select Created by.
» In the Operator box, select Equal.
> In the IP Address Attribute box, select Created by.
In Enrichment Manager and Impact Analysis Manager, you make these
selections in the Join Relationship Condition dialog box.

The Join Definition area now looks like this.

Hode | Operator IpAddress

Created By Equal Created By

4 Click OK to save your changes.
The TQL query in the editing pane now looks like this:

=

MHode

Yirual - Jain

il

IpAddress
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T Create a Subgraph Definition - Scenario

This section describes how to create a subgraph definition. In this example,
the TQL query results retrieve all Cls that are connected to a Business Service
CI by a Containment relationship up to a depth of 3.

Note: To reach the required result, you must implement each one of the
following steps.

To create this sample subgraph definition:

1 Create a TQL query and drag a query node of type Business Service onto
the editing pane.

2 Right-click the Business Service query node and select Subgraph
Definition to open the Subgraph Definition dialog box.

3 Click the Add button. In Enrichment Manager and Impact Analysis
Manager, the Add Triplet dialog box opens. In the Modeling Studio, a row
is added to the table. Make the following selections:

» From the Source drop-down list, select Managed Obiject.

» From the Target drop-down list, select Managed Object.

» From the Relationship drop-down list, select Containment.

> Set the direction of the relationship as left to right.

In Enrichment Manager and Impact Analysis Manager, click OK to save
your changes.

The Subgraph Definition dialog box now looks like this.

Source | Relaticnship | Target | Relaticnship Direction

Managed Object Cortainmert Managed Object =

4 Set the Depth setting to 3.

5 Click OK in the Subgraph Definition dialog box.
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Go to the required view in IT Universe Manager to view the results.

&

aaa

Containment

Containment

Containynent

(A2 3
13444881120 ge-smelesh
efaultDarmain

The results show the Business Service CI aaa and all of the CIs linked to it
in succession by Containment relationships down to three levels.
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Reference

@ Shortcut Menu Options

This section includes a list of TQL query shortcut menu options (listed

alphabetically):

Ul Elements (A-Z)

Description

Add Calculated
Relationship

Enables you to create a calculated relationship.
» For details on how to create a calculated relationship,
see "Triplets Page" on page 517.

» For details about Impact Modeling, see "Using
Calculated Relationships" on page 105

Add Compound
Relationship

Enables you to define the connection between two query
nodes using a compound relationship.

For details, see "Add/Edit Compound Relationship Dialog
Box" on page 52.

Add Join Relationship

Enables you to define join relationships. You create them
by defining an attribute for each query node, These query
node values are used for comparison during federation.

For details, see "Add/Edit Join Relationship Dialog Box"
on page 56.

Add Related Query
Node Wizard

Displays the Add Related Query Node Wizard which
enables you to build a TQL query. For details, see "Add
Related Query Node Wizard" on page 61.
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Ul Elements (A-Z)

Description

Add Relationship

Enables you to create a relationship for your query nodes
by selecting it from a predefined list. Displays the Add
Relationship dialog box.

For details, see "Add/Edit Relationship Dialog Box" on
page 59.

Note: In Enrichment Manager, this option adds an
Enrichment relationship to the rule when working in
Enrichment mode. Applicable for regular and Enrichment
query nodes. For details, see "Enrichment Manager" on
page 531. Added relationships are denoted by an added
|T| indicator.

Add to Hierarchy

Adds the selected query node to the hierarchy as a
separate query node.

Note: Only relevant for the Modeling Studio.

Add to Model Output

Designates the selected query node as output for the
pattern-based model.

Note: Only relevant for pattern-based models in the
Modeling Studio.

Change Query
Node/Relationship

Displays the Change Query Node Type dialog box.
Enables you to change the CI type of the query node after

Type you have created it. For details, see "Change Query
Node/Relationship Type Dialog Box" on page 316.
Note: Only relevant for the Modeling Studio.

Clear Available by right-clicking a query node or relationship

when working in Enrichment mode in the Enrichment
Manager. Clears the query node/relationship’s
Enrichment rule definition. For details, see "Enrichment
Manager" on page 531.

Appears only if you have updated or deleted a query
node/relationship using an Enrichment rule.

Note: Only relevant for Enrichment Manager.
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Ul Elements (A-Z)

Description

Copy/Paste

Copy/paste an existing TQL query node/relationship in
the same query or into another TQL query.

The copied TQL query node/relationship includes all TQL
definitions.

You can copy and paste relationships provided that the
TQL query nodes to which the relationships are
connected are also selected. A relationship on its own
cannot be copied without its connecting TQL query
nodes.

You can select multiple TQL query nodes/relationships as
well.

Note: The Paste option is available only after using the
Copy option to copy an existing TQL query
node/relationship.

Define Impacted

Define which query node in the TQL query is the trigger
Impact Analysis query node and which query nodes are
impacted by the changes that occur in the system. For
details, see "Impacted Query Nodes Dialog Box" on

page 480.

Note: Only relevant for Impact Analysis Manager.

Delete Deletes the selected query node/relationship/CI.
Note: This option is not available for calculated
relationships.

Delete Available by right-clicking a query node or relationship

Relationship/Query
Node

when working in Enrichment mode.

Creates a specific Enrichment rule that is designed to
delete Cls/relationships from the CMDB. Applicable to
regular query nodes and relationships only. You can use
this option, for example, for removing unnecessary data
from the CMDB. For details, see "Enrichment Manager"
on page 531.

Deleted query nodes and relationships are denoted by a
removed E| indicator.

Note: Only relevant for Enrichment Manager.
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Ul Elements (A-Z)

Description

Edit Relationship

Displays the Refine Relationship Type dialog box. For
details, see "Refine Query Node Type Dialog Box" on
page 92.

Note: Not relevant in the Modeling Studio.

Note: This option appears only when the selected
relationship has descendants.

Query
Node/Relationship
Properties

Displays the Query Node/Relationship Properties dialog
box, enabling you to define the attribute conditions for
the selected TQL query node/relationship. For details, see
"Query Node/Relationship Properties Dialog Box" on
page 81.

Note: This option is not available for calculated
relationships.

Refine Query Node
Type

Displays the Refine Query Node Type dialog box. Enables
you to change the CI type of the query node after you
have created it. For details, see "Refine Query Node Type
Dialog Box" on page 92.

Note: This option only appears if a child of the CI type
exists. Only relevant for Impact Analysis Manager and
Enrichment Manager.

Remove Subgraph

Only appears if you have defined a subgraph definition.
For details, see "Subgraph Definition Dialog Box" on
page 96.

Reset Impacted

Removes the Define Impacted definition applied to that
query node. For details on the Define Impacted
definition, see "Impacted Query Nodes Dialog Box" on
page 480.

Note: Only relevant for Impact Analysis Manager.

Reset Inner
Relationship

Redraws a self-referential relationship in the Topology
map as a square for ease of viewing.

Note: Only relevant for self-referential relationships that
are not square.
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Ul Elements (A-Z)

Description

Set As Contact Query
Node

Designates the selected query node as a contact query
node for the perspective.

Note: Only relevant for perspectives in the Modeling
Studio.

Set Data Sources

Opens the Set Data Sources dialog box which enables you
to select the required data sources for a TQL query node.

Note: Only relevant for the Modeling Studio.

Set Element Invisible

When this option is selected, an invisible indicator B
appears to the right of the selected TQL query node in the
editing pane.

Any query results pertaining to that TQL query node are
not displayed in the topology map. This can be useful
when certain relationships or TQL query nodes are
required to build the query but are not needed in the
results. At least one query node must be visible for the
view to be valid.

Note: Only relevant for the Modeling Studio.

Set Element Visible

When this option is selected, the results pertaining to the
TQL query node are displayed in the topology map.

Note: Only relevant for the Modeling Studio.

Show Element

Displays the Element Instances dialog box which displays

instances all the instances found for each query node in a table. For
details, see "Element Instances Dialog Box" on page 73.

Show Node Opens the Template Parameter Values dialog box, which

Parameters enables you to set the values of the query node’s

parameters.

Note: Only relevant for template-based views in the
Modeling Studio.

Subgraph Definition

Displays the Subgraph Definition dialog box, where you
can create a graph that represents additional TQL query
data related to a specific query node. For details, see
"Subgraph Definition Dialog Box" on page 96.
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Ul Elements (A-Z)

Description

Update
Relationship/Query
Node

Use an Enrichment rule to update the value of CI
attributes in the CMDB, or to add data to attributes that
currently do not have values. Opens the Query Node
Definition - Attributes dialog box. For details, see "Query
Node/Relationship Definition Dialog Box" on page 557.
This is applicable for both regular and Enrichment query
nodes.

Updated query nodes are denoted by an updated
indicator.

Note: Only relevant for Enrichment Manager.

@ Attribute Operator Definitions

42

This section contains a list of operators used to define attribute conditions
in various dialog boxes, such as the Subgraph Condition dialog box, Impact
Rules Definition dialog box, or the Query Node/Relationship Properties

dialog box.

Operator

Description

Changed during

(Displayed only when you select an attribute of type
Date.) Displays only the instances that changed
during the period specified in the Value box.

Equal

Checks whether the attribute value is equal to the
value specified in the Value box.

Equal ignore case

Checks whether the attribute value is equal to the
value specified in the Value box regardless of the
case.

Greater than or equal

Checks whether the attribute value is greater than
or equal to the value specified in the Value box.

Greater

Checks whether the attribute value is greater than
the value specified in the Value box.
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Operator

Description

In

Displays only the instances where this attribute
value equals one of the selected values. For
example, for CIs that have a Change state that
equals Plan and New, select the operator In from the
Operator list and select both Plan and New from
the Value box.

Is null

Checks whether the attribute value is null.

Less

Check