IBM° DB2° OLAP Server™8.1

. Database Administrator’s Guide

Volume I: Essbase Basics

SC18-7001-00



© Copyright International Business Machines Corporation 1998, 2002. All Rights Reserved.

US Government Users Restricted Rights — Use, duplication or disclosure restricted by GSA
ADP Schedule Contract with IBM Corp.

Copyright 1991-2002 Hyperion Solutions Corporation. All rights reserved. This material
belongs to Hyperion Solutions Corporation and its licensors. You may only use it internally
in the form in which it is received. You have no right to reproduce, reprint, modify, distribute,
or transfer this material to any other person, except as expressly and unambiguously stated in
a separate agreement between you and Hyperion Solutions Corporation.

Portions copyright 2002 eHelp Corporation. All rights reserved.
Portions copyright 1995-2002 MERANT Solutions, Inc. All rights reserved.

IBM, AIX, DB2, DRDA, DB2 OLAP Server, and DB2 Universal Database are trademarks of
International Business Machines Corporation in the United States, other countries, or both.
1-2-3, Notes, and Lotus are registered trademarks of Lotus Development Corporation and/or
IBM Corporation.

Hyperion, Essbase, and the Hyperion “H” logo are registered trademarks, and Hyperion
Solutions is a trademark of Hyperion Solutions Corporation

Java and all Java-based trademarks and logos are trademarks or registered trademarks of Sun
Microsystems, Inc. in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Cor-
poration in the United States, other countries, or both.

ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel Corporation
in the United States, other countries, or both. (For a complete list of Intel trademarks, see
www.intel.com/tradmarx.htm.)

UNIX is a registered trademark of The Open Group in the United States and other countries.

Other company, product or service names may be the trademarks or service marks of others.

Printed in the U.S.A.



Volume |I: Essbase Basics

PrefacCe ... XXX1X
PUIPOSE .ttt et XXXI1X
AUGICTICE ..ottt ettt ettt e et e e et e et e e saeeaasteeabeeenseesnseeeneeesseenseeenneesnneenns x1
PIEIEQUISIIES ..eeutiiiiiiitiieitiet ettt et ettt ettt et e st e bt e e st e ebee e x1
DOCUMENE MAP ...ttt ettt ettt et st saaeesate b ens xli
Accessing Hyperion DOoCUMENtation...........c.eierieeriireiie ittt e xlii
Document CONVENTIOMS ......eeuvteierireiierieteriteettete ettt sttt seenne s xlii
SaMPIE APPIICALIONS ..ttt ettt st xliv
Part I: Understanding Hyperion Essbase ..o 49
Chapter 1: Essbase and Multidimensional Databases..................... 51
About the Essbase Product Family ..........ccocoviiiiiiiiiiiiieciceccccceeee 51
Multidimensional Development FEatures ..........coocueeueiriiniiiniiiiiieiceeenieeseeeieesee e 53
Architectural Features of ESSDaSe .......ccccueiiiiiriiiiiiieiiecieee e 53

Dynamic DIimensionality .........cceereieuieeiiieniieeieeeeeiee ettt et ee e 53

Multithreaded Design and SMP .......cocoiiiiiiiiiiiiie e 54

Multiple User Read and WIIte.........ooiuiieiiiiiiiiiiieiiee e 54
Understanding Client-Server COmMmuUNICAtiONS .......cocueeevieeriieniieenienieeenieeeieeniiee e 55

ESSDASE SETVET ...ttt ettt ettt e e e e e aeeeeeee 56

ESSDASE CLIENL...c..iiuiiiiiiiieieeieeeeeeteee ettt st 56
Chapter 2: Multidimensional Concepts ... 59
INtroducing OLAP.......ocuiiiiie ettt st 59
Introducing Dimensions and MemDErs .........ccccoviiiiiiiiiiniiiiieicce e 60

Essbase Database Administrator’s Guide W iii



Contents

Arranging Dimensions into Hierarchies ..........ccocceoeriiiiiniiiienieniiieeeeeecee e 61
Defining Essbase Terminology.......c.c.uiiuiiiiiiiiiiiiiiiieiiie ettt 63
Member Relationships, Generations, and Levels.........cccocvviiiiiieniieniieiieie e 63
Parents, Children, and SibIINGS ......c.c.covviiiiiiiiiiiiiiiccee e 63
Descendants and ANCESLOTS.......couieiuiierieeiieetieeeiesiteeeteeeieeereeeeeesseesteeessseeseeenseens 64
ROOS AN LLEAVES ..euviieiieeiiie ettt ettt et te ettt e et e st estee e nseensaeenee s 64
Generations and LeVelS.........cciiiiiiiiiiiiniieecece e 64
Identifying Values in a Multidimensional Database ..........cccccoceveeveinenieniennienenienen 65
Looking at Data from Different Perspectives .........oocueevueiriienieiniiiniiiieceesiee e 68
Designing and Creating a Simple AppliCation .........cccoceviiriiiiininieneecee e 69
Analyzing the Application Requir€ments ............ccecueeeieiniienieeniiiiicceeeeeee e 70
Organizing Multidimensional Data.............cooceiiiiiiiiniiiiiece e 70
Adding and Deleting Standard Dimensions and Stored Members ..........c...ccceeeueeee. 74
Chapter 3: Basic Architectural Elements ... 79
Attribute Dimensions and Standard Dimensions..........cccoceeveevirvienieniennnieneneeneee e 79
Sparse and Dense DIMENSIONS ......c..cocuiriiriiririeiiente sttt sttt 80
Data Blocks and the Index SyStem ........c.cooiuiiiiiiiiiiiiiiiicreceecee e 82
Selection of Sparse and Dense DImensions. .......cocceveererierienienenieeeneeeieeeseeee e 86
Changing the Sparse-Dense Configuration............cocueeveeenieriieeiieeniieiieenieeee e 86
Determining the Sparse-Dense Configuration for Sample Basic..........cccccceevieennee.. 87
Dense and Sparse Selection SCENATIOS ........ccovierieriiierieinie ettt 89
Scenario 1: All Sparse Standard Dimensions ...........cooceeeveeeiieensiieniecniieenieeiee e 89
Scenario 2: All Dense Standard DImenSIions .........c.ceeveeeiieeiieniieniieeseeeieesieesie e 90
Scenario 3: Dense and Sparse Standard Dimensions...........ccceeveerieeniieenieeneeenienne 90
Scenario 4: A Typical Multidimensional Problem ...........cccoceriniiniiniinincnnenn 91
The ESSbase SOIULLON ......c.eiiiiriiiiiiiieiiieiectee et s 94
Chapter 4: Quick Start for Implementing Essbase........................... 95
Part ll: Designing and Creating Applications and Databases ......... 99

Chapter 5: Case Study: Designing a Single-Server Application.. 101

Designing an APPICALION ......ccueiiriieriie ittt ettt ete ettt e et et e e beeeaeeeseeeenaee s 102
Case Study: The Beverage COMPANY .....coocueeriiiriiiiiiinieeiie ittt 103
Planning and ANALYZING........ccoueeiiiiiiierie et ettt ettt s 104

iv i Essbase Database Administrator's Guide



Contents

Identifying SoUrce Data.........coveciiiiiiiiiiierieeeee s 104
Identifying User REQUITEMENTS ......cccouiiiiiiiriiiiiiiiiceteeee et 105
Creating a Business MOdel ........cc.cooiiiiiiiiiiiiiieiieeeeeeeee e 106
Drafting an OULHNE ......coc.eiiiiiiiieite ettt s s 118
Building an OULHNE. ....c..coouiriiiiiiieiicieeies et 120
Defining Dimension and Member Properties ...........cceccueerirerieeiiieenieeiiesiee e 121
Defining Member Storage Properties ...........coouevuieineeiiiinieeneerieesie e 122
Checklist to Define Dimension and Member Properties ...........ccoceeceeveenenieeeenne. 124
Designing an Outline to Optimize Performance............cccoceeviieniiiniinniiiniceneenne 124
L0ading TeSt DAta ...c..eeueiiuririieiiiieieieie ettt ettt ettt et s aeen 126
Defining and Testing Calculations ..........ccoueiiiiiniienieiieeieerie et 127
Consolidation Paths ........cocoooiiiiiiiiiiiiiie e 128
Consolidation OTETING ......ccveeveriiiriieieeieeeeee ettt 129
Shared Members and Consolidation ...........ccceecuerieniriierienieniniceenecseeie e 130
Time and Accounts Calculations ..........c.c.eeeerieriiiieiienieneeeeee e 130
Accounts Dimension CalCulation ..........ocooverieniiiinienienieeeeeeeeee e 131
FOTTIULAS ...ttt ettt st 133
Dynamic CalCulaAtiONS .....c.eeuviriiriieiieieeie ettt 135
Two-Pass CalCulations. .......cc.cecuirierieiiiiiiiieiceete e 136
Defining REPOILS ...coeviiiiiiiieeiiieee ettt ettt ettt e sae e et e st e e e ateeteeennee s 138
Verifying the DESIZI ...cc..eiiiiiiiiiiieeiee ettt 139
Chapter 6: Creating Applications and Databases ....................... 141
About Applications and Databases...........cccueiiriieriiieriiieniieiie ettt 142
Database ODJECLS ...ceouuiiiuiiiiiieitieiee ettt ettt ettt sat e ettt e e e s 142
Process for Creating Databases .........c.eeveeeiuiiiiiieiiieeie ettt e eeeee e 146
Using the Application Desktop WINdOW...........cocuiiriiiniiiiiiinieniieiieeieeeeee e 147
Using the Administration Services CONSOIE ........ccceeviriirienieniniinteieeeeeeeeieee e 149
Deciding Where to Build an AppliCation ..........cocuieriiiiiierieesiie et 150
Creating Applications and Databases...........cooueeiiiiiiinieiiieiieeiceeeeeeee e 150
Creating @ New APPIICATION ......ueviieeiieiiieeiie et eiee ettt ettt et esete e eenbeeeeee e 151
Creating a New Database........c.cooiiiiiiiiiiiiiiiiiceee e 152
Rules for Naming Applications and Databases ..........ccccceevererieniiienieniienieeeeeae 154
AnNnotating @ Database..........covuiiiiiiiiiiiiceiee s 154
Using Dynamic CalCulations . ........ccoiueeiiieiiiiniieiie ettt 156

Essbase Database Administrator’s Guide v



Contents

Using Substitution Variables .........ccceciiiiiiiriiiiiiiieiiereeeeeesi et 156
Guidelines for Setting Substitution Variables...........cccoceeiiiniiiiiinieiiiceiceeee, 157
Setting a Substitution Variable ...........ccccoviiiiiiiiiiiiieneec e 158
Deleting a Substitution Variable .............ccooiiiiiiiiiiniiiiceecce e 159
Updating a Substitution Variable ..........ccccocuiriiiiininiiiiiieecneceeeeee e 160

USING LOCAtION ATTASES ....uveeuiiiiiiieiieiiitesit ettt ettt ettt e e 161
Creating Location ALTASES .........coiuiiiiiiiieniieiie ettt 162
Editing or Deleting Location ALIASES........cceeverierierieeiinieniienieenie e 164

Chapter 7: Creating and Changing Database Outlines..................... 167

Creating OULIINES ....o...eoiiiiiiie et ettt et e s e st e naeeens 168
OPENING OULHNES ..c.veeviiiiiiieitieie ettt 168
COPYING OULINES ..couvviiiiiiiiieiie ettt st ettt 170

Verifying and Saving OULHNES .........cocueviieiiiiiiiiiiieieeeeeeeet e 172
Verifying OULIINES. ......cooueiiiiiiiiiieiie ettt 173
SAVING OULINES ...ttt sttt et e e s 174
Saving an Outline with Added Standard Dimensions...........ccccceeevvervieneenienieenienne 175
Saving an Outline with One or More Deleted Standard Dimensions ..................... 176
Creating Sub-Databases Using Deleted Members ..........ccccovevviereienienenienicneennen. 176
Setting Dense and Sparse Data Storage ..........ccocveevieeriieeniieniieenie e 177

Renaming Dimensions and MemDETS ..........ceciieiiiiiieiiiieiiieiie et 178

Adding Dimensions and Members t0 OULINES..........covveeriirniiiniiiiieeieeeieeeseeeees 179
Rules for Naming Dimensions and Members ............ccoceevieriiiiiiinieiiicinieeeee 179
Adding Dimensions t0 OULHNES .........ccevuieiiiiiiieie ettt 181
Adding Members t0 DIMENSIONS .......covieeriieiiiiiiiiiiieeieerieeee e 183

Positioning Dimensions and MeEMmDBETS .........cccueoiiiiiiiiiiieiiieieeee e 184
Sorting Dimensions and MEmDETs .........ccccovviiiriiiiiiinieiiieciieeieee e 184
MOVING MEIMDETS ......eieiiieeiiie ettt ettt et e e ate et e st et e bt e e e e enseeenees 186

Naming Generations and LeVelS.......ccoooiiiiiiiiiiiiieie et 187

Customizing the Outling EditOr..........cooiiiiiiiiiiiiiiicc e 188
Making Members Case-SENSItIVE ......cccieeriiriiieriienieesiieeiteeiteeeieesieeesieeeaeeeeee e 188
Customizing the VIEW .....cooueiiiiiiiiiiiiiiieetecte ettt 189
Setting the Outline FONT ........cccoviiiiiiiiiiiiii e 190
Confirming Changes to Dimensions and Members ...........cccooeeeniiiiiiiiiniiinieenn. 190

IBM Relational Storage Manager...........ccocueerieeiiieniienieenie ettt 191

vi @ Essbase Database Administrator's Guide



Contents

Chapter 8: Setting Dimension and Member Properties..................... 193
Setting the DImension TYPE ......cceevuieiiiiiiiiiieieieeteeee e 194
Tagging a Time DIMEeNSION .......coiuiiiriiiiiiiiiieiiietceee ettt 194
Setting the Time Property ........coceoviiieiiiiiiieeicreee e 195
Tagging an Accounts DImeNSION. .......cevuiiiiiiniiiiiieeieenie et 195
Tagging a Country DImMenSion. .........ovierieririiiienienieeieese et 203
Tagging a Currency Partition.........c.cccoeeieiieriiniiiineeeseeieee e 204
Tagging an Attribute DImMenSion ........cocueeiiiiiiiiiiiiiieiit e 205
Setting Two-Pass Calculation Properties .........c.ccocuerierieninieneeniieeniesieieeiesieesiee 207
Introducing Member Consolidation Properties ..........cc.ceevueerieriieinieniicniienieeecee 208
List of Member Consolidation OPerators ...........ceceeveriereenieenierieneenieenieseeseenes 209
Calculating Members with Different Operators .........cc.ccceceeerieniieenieinieeieeneee 209
Setting Member Consolidation Properties.........c.ceeuueirieerieenieniieiieenieeieeee e 210
Setting Storage PrOPETLIES ........ccoviiiiriiiiiiieniert ettt nae e 212
SEOTING DALA ....eeiiiiiie ettt et e 212
Dynamically Calculating Data...........coeevuiiiiiiiniiiiiiinieeeieeeeeeeeee e 213
Creating Label Only MEmDETS ......ccccueiiiiiiniiiiiiiiiieie et 214
Creating Shared MEMDETS .........cceiiiiiiiiiiiieiieeeet et 215
SENG UDAS. ..ottt ettt et ettt e 220
Setting Comments on Dimensions and Members ...........c.cccovierniiinieniiiiiieenieesieeneene 222
Setting Formulas for Dimensions and Members ............ccccueeriieriienieeniieniie e 223
Chapter 9: Working with Attributes...................ccooo, 225
ADOUL ALIIDULES ...ttt 226
About Attribute DIMENSIONS ...c...eveeiiriiiriiiieeieeiieet ettt 227
Introducing the Attribute Calculations Dimension...........coceevceiniieneeniieenieenieenane 236
Attribute Design COonSiderations...........ecueeeueeriieriieentieeieeseeesieesieeeseeesneeseeeesee e 236
Outline Performance Considerations ..........cccccecerverieenieeniereeneeieereneeseeneenenieens 238
Working with Member Names in Attribute DIimensions ........c..cceceeveevierreeneenenienneenne. 239
Defining a Prefix or Suffix Format for Member Names of Attribute Dimensions. 240
Changing Member Names of the Attribute Calculations Dimension..................... 243
Changing the Member Names for Boolean Attribute Dimensions...................c..... 244
Setting the Member Name Format of Date Attribute Dimensions.........c...cccee...... 246
Assigning Member Names to Ranges of Values .........c.cccoooeeiiiiiiiiniiiiiieee 247
Defining Attributes Manually.........coccooiiiiiiiiiiiiiiiiieccee e 249

Essbase Database Administrator’s Guide M vii



Contents

Associating Base Dimensions with Attribute Dimensions .........c.ccoceeceeveeneneenen. 250
Associating Base Dimension Members with Attributes ...........ccocceeviieiiiinienieen. 251
Calculating Atribute Datal......c.eeveruiiriiriiiiiiieieeie ettt 253
Attribute Calculations DImMenSion.........coceevveciiriinieniieiinieneeeeeeeeese e 254
Default Attribute Calculations Me@mDbers ...........coueeuieeiieriieiie e 256
An Attribute Calculation EXample........ccooviiiiniiniiiiiiiiecncecceesee e 257
Accessing Attribute Calculations Members Using the Spreadsheet....................... 258
Calculation and Retrieval Performance Considerations ...........cc.cceeeeeeeeeeeeennneenne. 259
Using Attributes in Calculation Formulas ............ccocceiiiiniiniiiiiniiceeeee, 259
Chapter 10: Creating and Managing Aliases ..., 261
Introducing Aliases and Alias TabIes .......c.c.coveriiriiriinieiieieeeeeeee e 261
RUIES £OI ALTASES ...ttt 262
Introducing AIas TabIes ........ccueiiiiiiiiiiiiiiee e 263
Format of an Alias Table .......ccccooiiiiiiiiieiieiceeee e 263
Creating Aliases for MEMDETS ........coouiiiiiiiiiiiiieec e 264
Creating Aliases for Member COmbINations ...........ccceeveriereenieerienieneeieeie e 265
Creating New AlIas TabIes ........cooiiiiiiiiiiiiiiieeee e 267
Setting Alas TabIes .......ooiiiiiiiiiiiic et 267
Copying Existing Alias TabIes .......coceeiiiiiiiiiiiiiiic et 269
Renaming ALas Tables ..ottt 269
Deleting and Clearing Alias Tables .........cccooiiiiiiniiiiiiiiiciicceeeceeee e 270
Deleting Alias TabIes......ccoouiiiiiiiiiiieeieee e 270
Clearing AlLas TabIes........ccueiiiiiiieiiie ettt 270
Importing and Exporting Alias Tables .........coccueiiiiiiiiiiiiiiciiiiciceeeeeee e 271
Importing an Alias TabIe ........c.oooiiiiiiiiiieiee e 271
Exporting an Alias Table ......c.c.cooiiiiiiiiiiiiiiecc et 272
Chapter 11: Linking Objects to Essbase Data...................cccccceceee. 273
Understanding LROS ......coouiiiiiiiiieeeeee ettt ettt e e tee et e e enaeens 273
Understanding LRO Types and Data Cells ........ccccoviiiiiiniiiniiiniiiiieceeeeieeeeee 274
ManaZIng LROS. ....ccuuiiiiieiie ettt ettt et e st e et e e bt e eneeenbeeseeenneens 275
Setting Up Permissions for LROS .........ccoooiiiiiiiiii e 276
Viewing and Deleting LROS .....c...coiiiiiiiiiiiiiiiieeeec e 277
Exporting and Importing LROS .......c.cooiiiiiiiiiiiiie e 280

viii [l Essbase Database Administrator's Guide



Contents

Chapter 12: Designing and Building Currency Conversion

APPHCALIONS ... 281
Overview of the Business Problem ..........ccccocoviiiiiiiniiniiniieeeeccce e 282
Overview of the Currency Application SIUCIUTE.......c..eerieriiererierieieeeree e 282
Contents of the Main Database..........ccceecvivierieniiiiinieniencececcceee e 283
Contents of the Currency Database ..........c.ceeviiiiiiiiiiniiiiieeieceeeeee e 285
Conversion MethOdOLOZIES ........ccueiuiiiiiiiiieiieieieeeee e 286
Steps for Creating a Currency Conversion Application ...........ccoccevveenieeniienieineeeneen. 286
Creating the Main Database OULINE .........cceevueriiriiniiiieieieeeee e 287
Open the Existing Database OUtline...........ccocueeiiiiniiiiiiinieiiecicee e 287
Modify the Measures DIMenSion. .. ...c..cecueeierierieniieienieeieneesie et 288
Modify the Market DIMENSION .........coceereeriiriirienienieeieetesiee st 290
Modify the Scenario DImension .........coceievieiiiiriiiiieeieeeeee e 293
Save the Main Database Outline Changes ..........coceveeeieivenieniniieeiinicseeieeieens 295
Creating the Currency Database OUtlNe...........cooveeviiiiiiiniiiniciiceeeeeeee e 296
Generate the Currency Database Outline...........cccocvevieiiieieniinieniesienieieeeee 296
Review the Contents of the Currency Database Outline ...........c.cccoeeeeviiiiiiennenne. 299
Add New Members to the CurType Dimension .........c.ccevveevieriieinecnieciieenieene, 299
Save the Currency Database Outline Changes ..........cccccevververienieninicnienieneene 300
Linking the Main and Currency Databases ..........cccoveiriieeniiiniieniieineenieeicee e 301
Calculating Currency CONVETSIONS ........evuverteeieeieniienteeteete et steesiee st esaeseesbeesbesaaeseenaes 303
Overwriting Local Values with Converted Values..........cccccevueenieinicnniiinieenieenne 303
Keeping Local and Converted Values ..........ccceevuieeiiieniienie et 304
Converting Data to a Different Currency in Reports........c.cccoveervieeniiniieinieenieenne 306
Effects of CCTRACK Parameter on Conversion Calculations .........c.ccceceeeveenennee. 307
Part lll: Designing, Building, and Maintaining Partitions ............... 309
Chapter 13: Designing Partitioned Applications............................... 311
Introducing Essbase Partitioning.........ccocueeriiiniiiiiiiiiiniieiceececeee e 312
Data Sources and Data Targets........ccceeeueerieeriieiie ettt 313
Overlapping Partitions .........c.c.eeiiiiiiiiiiiiieieee et 314
What IS @ Partition?.......cooueiiiiiieiie ettt et e eaeeens 315
Workflow for Partitioning a Database..........ccccceviiiiiiiiiiiiiiiiiiicceccececeee 316
When to Partition @ Database ............ccceoieiiiiiniiiieiiiec e 317

Essbase Database Administrator’s Guide H ix



Contents

When Not to Partition @ Database ..........ccceeeieriienieeiiieiie et 318
Determining Which Data to Partition ...........cocceiiiiiiiiiiiiiieiiiececcee e 318
Deciding Which Type of Partition t0 USE ........cceeuerieriiiienienienieiiceeesieesie e 319
Replicated Partitions ..........c.eeiiiiiieiiiiiieieete ettt e 319
Transparent Partitions ........c..cecueeeiiriirieiiiiieiere et 325
Linked PartitiOns ......c..eecieiieeiie ettt ettt e ette et eebeeeteesnbeesseeenneeenseeennes 333
Questions to Help You Choose a Partition Type ......c.cccovcueirieeniiinieiniciicceeeee, 336
Using Attributes in PArtitions ........oceevuerieriiiiiiieiienieeseeetese ettt st s 337
Setting Up Security for Partitioned Databases ..........ccccceevueeriiiniciiieiiiiniieiceeeeee 339
Setting Up Security for Replicated Partitions .........c..cceevevereeneenenienieieeicnieenee 340
Setting Up Security for Transparent Partitions ..........cocceeevvervieiiieinieenicinicnieeee 340
Setting Up Security for Linked Partitions.........c.ccooieeniiniinieeniiinieeneceeceee 341
Scenarios for Designing Partitioned Databases.........c.ccoceeveriiriinieiniinieniciceeceeene 342
Scenario 1: Partitioning an Existing Database...........cccceevienviiiiiniiicinineee, 342
Scenario 2: Connecting Existing Related Databases ..........cccccevvenienieieenicncnnns 345
Scenario 3: Linking Two Databases .......c.ccoveiiriiiiiiiniiiiieieeeeeeeeee e 347
Chapter 14: Building and Maintaining Partitions ... 349
Opening the Partition Manager...........coccevieriiniinieiieiieeee ettt 350
Creating a New Partition .......cocecoiiiiiiiiiiiiieeeee ettt 351
Creating a Replicated Partition ..........coeecuiriiriinieiiiienieeceeeet e 353
Specifying the Partition Type and Connection Information ..............cccccevvenneenee. 353
Setting the User Name and Password ..........c.cccoceeiiiiniiiniiiniiinccececeee 354
Defining the Areas in @ Partition...........ccoeoouiiiiiiiieiiie e 356
Mapping Data Source Members to Data Target Members ...........cccceeeveerniienieennee. 359
Creating a Transparent Partition ............cceoouieiiieriiienie et 368
Specifying the Partition Type and Connection Information ..............cceceeviennnenee. 368
Setting the User Name and Password .........c.ccoccoviniiniiiiiiiiniiniiicciceeseceeiee 369
Defining the Areas in a Transparent Partition ............coceveeverienieinieeneneeninieeens 369
Mapping Data Source Members to Data Target Members ...........cocceeeveerniienieennee. 373
Creating a Linked Partition...........ccoooiiiiiiiiieiiieee ettt e 378
Specifying the Partition Type and Connection Information ..........c...ccecceviennnenee. 379
Setting the User Name and Password ............ccoooiiiiiiiiieiiienieece e 380
Defining the Areas in @ Partition.........c.cccoviiiiiiiiiniiiiicicccceecec e 380
Mapping Data Source Members to Data Target Members ...........cccceeveevnienieenee. 383

x W Essbase Database Administrator's Guide



Contents

Validating the Partition............coceeiiiiiriiniiiieeeeee ettt 386
Saving the Partition Definition.........cccoruiiiiiiiiiiiiieeeee e 388
TEStING PATTITIONS 1...vevteiiietiiieeie ettt sttt st 389
Creating Advanced Area-Specific Mappings (Optional) .........ccccccevveeniieniiiniennieeneen. 389
Introducing Outline SYNChTONIZAtION .......ccviruiiriieriieriiiiireeeeeee et 394
Source Outline and Target OULHNE .......cceeviriiiiiriireiiese e 395
How Essbase Tracks Changes .......co.ceouieiriiiniiiiiiinieeieeeeeeeec e 396
Synchronizing OULHNES ........ooeeriiiiriiiniene ettt 397
Shared Members in Outline Synchronization............ccecceeveeenierieeiieenieenieeneee 400
Editing PartitiOns .........coueeriiriiiieiieiii ettt st 403
Introducing the Updating of Replicated Partitions...........c.cceevveenieiniiniieniieniceicceee 404
Updating Replicated Partitions Using Application Manager .........c..ccceeuvevveenieenneennen. 406
Updating Replicated Partitions Using MaxL or ESSCMD ......c..ccccceviiniiniiiinicneenenn 408
Troubleshooting Partitions ............cooieiiiiiiiiiiieiieeeie ettt 408
Part IV: Designing and Building a Security System................... 411
Chapter 15: Managing Security for Users and Applications.......... 413
About Security and PermiSSIONS. ........ceiuieriiiriiniie ettt ettt 413
Granting Permissions to Users and GIOUPS.......c..cocveeierierieeiieeienieneenieeee e 416
Specifying User and Group TYPES ...cccueerieriiiinieeniiiiieeeeeeiee et 417
Granting Application and Database Access to a User or Group.........cccceeceeeveennenne 419
Granting Designer Permissions to a User or GrOUD ........ccceeeveieerieenieeiieenieeneeenne 421
Creating, Deleting, and Changing Users and Groups..........ccccceeveervieenieeneeeneensieesneen. 425
Creating, Editing, and Copying Users and Groups ........c..ccceevueereeenieeenieeniieeneennne 426
Copying an Existing Security Profile .........cccccoviiiiiiiiiiiiiicciceeee 434
Deleting Users and GIOUPS .......eeeeeerieesiieeiieeiieniieeeteeeieeeeeesieeseeeesseesseessseeseeenne 437
Renaming Users and GIrOUPS ........ceovieiiiiinieniiinieeiteeite ettt 439
Viewing and Modifying User Permissions........c...coveereerieinieniieenecnieceieeseee 440
Managing External AUthentiCation.............cceoiuiiiiieeiieiiieie et 442
Managing Global Security for Applications and Databases...........ccccceevievrieeneennecnnnen. 442
Defining Application SETHNES ....cc.eeerieriiieeieeiiieiieetee ettt ste e e reeeeebeesieeesee e 443
Setting General Application Connection OPtions ..........coceervveenieenieriiieeneenieene 444
Setting Application and Database Minimum Permissions ...........cccocceeveeeeeennenne. 448
Managing User Activity at the Server Level ..o 451

Essbase Database Administrator’s Guide M xi



Contents

Disconnecting Users and Terminating Requests ..........ccocuevieveenenienieeneeneniennenn 451
Managing USer LOCKS ...co.uiiiiiiiiiiieeeeee et 455
Managing Passwords and User Names .........cccccevvervviriiniineinienienienieieeiesiee s 456
Viewing or Activating Disabled User Names.........c.ceeceeiiieniienieiniceiieeeeneeee 457
The ESSBASE.SEC Security FIle ........cooiiiiiiiiiiiiiiceseieecee e 458
Chapter 16: Controlling Access to Database Cells............................ 459
Permissions Defined by Filters.......c.c.coiiiiiiiiiiiiiiiic e 460
DefININg FIILEIS ...coviiiiiiiieiieiieieee ettt ettt et 461
Creating @ NeW FIILET .....cc..oiiiiiiiiiiic e 461
Editing @ FIIEET ...coouiiiiiiii e 469
COPYING & FIIEOT 1ottt 470
Renaming @ Filter.......cooouiiiiiiiiii e 471
Deleting @ FAILET .....ooiuiiiiiieiiiee ettt s 472
ASSIZNING FIILETS ..eeniiiiiieiiieeee ettt ettt 472
Overlapping Filter Definitions .......c.c.covviiiriiiiiiiiiiiieieetee e 473
Overlapping Access DefiNitions .........ccceeeeuiriiieiiieiieesiie et 474
Chapter 17: Security ExXamples ..o 477
Security ProbIEm 1 ......c.ooiiiiiiieiiiie ettt ettt ettt 477
SecUrity ProDIEIM 2 .......oiiiiiiiiieiieeee ettt et ettt e et et e et eee 478
Security Problem 3 ... 479
Security ProDIEIM 4 ........oooiiiiiiieiieiie ettt ettt ettt e bee e eee 480
Security Problem 5 ....cc.ooiiiiiiiii e 481

Volume lI: Loading, Calculating, and Retrieving Data

Part V: Building Dimensions and Loading Data.................................. 485
Chapter 18: Introducing Dynamic Dimension Building .................... 487
Workflow for Creating Dimensions Using Rules Files ........cccccooceriiiniiininnicinicnnnene 488
Introduction to Build MethodsS.........c.cooiiiiiiiiiiiiiiieie et 489
Using Generation REfErenCes ........cocuiiviiiiiiiiiiiiiiiiieic e 491

Null Processing with Generation References...........coveveiereiniineniicnicnicninicnne 493
Using Level ReferenCes .......ueiuiiiiiiiiiiiie ittt 494

xii W Essbase Database Administrator's Guide



Contents

Null Processing with Level References...........ccovevuerieniinieniiineneiceieeceeeeee 496
Using Parent-Child References ..........ccooeiiiiiiiiiiiiiiiiiiiceeeeecee e 497
Adding a List of NEW MEMDETS ........cctiriiiiiiiiniieiieieriiesit ettt 499

Adding Members Based Upon String Matches .........c.ccceeveeriiiniieeniiinieenieenieee 499

Adding Members as Siblings of the Lowest Level.........coocoviiniiniencnicnicniceee, 501

Adding All New Members to a Specified Parent ...........ccccoeceevieniininiinencenennne. 502
Building Attribute Dimensions and Associating Attributes...........covvvevviierieenieenieenneen. 504

Building Attribute DIMeENSIONS ......cc.veruieiiriieniienieeieeie ettt 505

ASSOCIANG ALITTDULES ....veeiiiiiiiiiie ettt st 505

Updating Attribute ASSOCIALIONS ....c.verveereeiieriiirtieieeiteete et esiee ettt 507

Working with Multilevel Attribute Dimensions.........cc.ceeveeerieriieinncinieeieeeeene 507

Working With Numeric Ranges .........cccceeviiiiiiiiiiiiiiiceceeecececee e 510

Rules Summary for Building Attribute and Base Dimensions..........ccccceeveeveneenne. 516
Building Shared Members Using a Rules File ........ccccoiiiiiiiiiiiiiiiiiecece, 517

Sharing Members at the Same Generation .............cocceeeererieriienienienieeieneeseeeen 518

Sharing Members at Different GEnerations ...........cocceeeveerieenienieciieenieenieeneee 522

Sharing Members with Branches..........ccccoceviiriiiniiniiiniicceceecee e 525

Building Multiple Roll-Ups Using Level References..........c.cccooeeveiviniencinicnnene. 528

Creating Shared Roll-Ups from Multiple Data SOUrces ...........cocceeeveeiniiinieenuennne. 529
Security and Multiple-User Considerations ............ccceeeereerieenenienienieeienee e 531
Chapter 19: Building Dimensions Using a Rules File..................... 533
About Dimensions and Rules FIIes .......c..cccviniiiiiiiniinicccceeeen 534
Step 1: Defining DIMENSIONS. ....cc.uiiiieiiieeieeiieeiee ettt sieeeeeeeebeesbeesneeesaeeens 534

Naming New DImenSions . ........cciiiiiiiiiiiiiieiieieeee ettt 535

Setting Dimension PrOPerties ..........c.eeceierieeiiiieiieeie ettt 538
Step 2: Choosing the Build Method ...........ccociiiiiiiiiiiiiiicceeeee 542
Step 3: Specifying Changes to DIMeNSIONS. ........c.eeeruieriieriieenieeiie e eieeeiee e 543
Step 4a: Setting Rules File Field TYPES ...ccvieiiiiiiiiiieeiieiieese et 545
Step 4b: Setting Rules File Field Information...........cccoceenieiniiiiiiiniiniiiiieniceeceeee 546
Step 5: Setting Global OPLONS ......eeeiuieriieiiie ettt ettt et e e e eeeeeeee s 553
Step 6: Validating Dimension Build Rules ...........ccooeoiiiniiiniiiiiecce 554
Manipulating the Data SOUTICE ........cccieiiiiiiiieiiieiie ettt ettt e 556

Using Dynamic REfErences ..........eooveiriiiiiiiiiiiiiciieenieceeee et 556

Setting Member PrOPEIties ........cceiuuiiriiiiiiiiieiiecee et 557

Essbase Database Administrator’s Guide W xiii



Contents

Performing Dimension Builds ..........cccoviiiiiiiiiiiiiiiiccceeee e 559
Updating Dimensions in Outline Editor............cooviiiiiiiiiiiiiiiiciiceccicece 559
Building Dimensions Without Connecting to the Server.......c...coceevevienicrieneenens 561

Debugging Dimension Builds........ccc.ooiiiiiiiiiiiiiiiiie e 562

Understanding How Essbase Builds Dimensions...........ceceeverieneenieenienieneeieeeneenenn 563

Chapter 20: Introducing Data Loading...............c.ccccooooevnininninnn. 565

Introduction to Data SOUICES .......cccuviieiiiieeeiiiie ettt e e eeree e e saeeeessaeaeeneeas 565
How Does Essbase Read a Data SOUICE?.........cceeeeviiiieiiieeciie e 566
Valid Data FIeldS .....ccuveiiiiiiiiiiieceee ettt 568
Valid Member FIldS ......cvviiiiiiieiiiie ettt e 569
Invalid Member or Data Fields ..........cccoiiiiiiiiieciiiccieeecee e 570
Setting File DEeIIMILETS ....cocueeiiiiiiiiiiieiie ettt 570
IZNOTEA CRATACLETS ...ttt ettt sttt 571

Introduction to RUIES FAlES.........uiiiiiiiiiiiiecie et 572
When to Use Data Load RUIES .........ccooeiiiiiiiiieiiie e 572
How to Create Data Load RUles ..........cccccooeiiiiiiiiiiiiicceeceeeceee e 573
How Does Essbase Execute Operations in a Rules File?..........cc..ccoceeiiinninnnn 574

Rules for Rules File Data SOUICES .......ccvviiiiiiieeiiiceciee et 576
Rules for Dimension FIeldS.........coccviiiiiiiiiiiiieiiiie et 576
Rules for Member Fields........c.oooiiiiiiiiiiiicie e 577
Rules for Data FIelds.......ccviiiiiiiiieiiieeie ettt e 579
Rules for EXtra FIEIAS .....ccuiiiiiiiiieiiiiecieee et 580
Rules for File DelIMIterS.......cccoueiieuiiieeiiieeeeieeeeiiee et steee e e e eveee e aee e e svaeeeaenee s 581

Rules for Free-Form Data SOUICES .......ccvviiiriiieeiieeeiie e 582
Formatting Ranges of Member Fields .........ccccooviiriiiiiiiiniiieceeeeee e 583
Formatting COIUMIS .......coouiiiiiiiiiiiieete ettt 586

Security and Multi-User COonSiderations ............c.eeeueeeeueerreeniieeniesieeeeeeseeesieeeseeesnee e 588

Chapter 21: Setting up a Rules File to Manipulate Records........... 589

Selecting the Data SOUTCE .......coiuiiiiiiiieiii e 589
Connecting t0 the SETVET .......cccuiiiiiiiriieieiieeeee ettt 590
Viewing the Application and Database...........cocveverviiriiniinieiiinenceceeeeeen 590
Opening the Data Prep EditOr .......oooiiiiiiiiiiiiiieceeeece e 591
Opening @ Data SOUICE .......covuiiiiiiiiiiiiiieie ettt 592

Setting File DEeIMILETS ....ccouvtiiiiiiiiiiieeieeicete ettt sttt 597

xiv Il Essbase Database Administrator's Guide



Contents

Using Header INfOrmation ..........ocueeuirieiiiiiiiieieeseeieeeeseee et e 598
Defining Header Information in the Rules File ..........ccoooiiiiiiiiie 598
Defining Header Information in the Data Source for a Data Load....................... 600

Selecting RECOTAS ..c..veiuiiiiiiiiiieiee ettt e 602

ReJeCting RECOTAS.......eeuiiiiiiiiiieiteie ettt 603

Defining Multiple Select and Reject CIiteria........cceeverierieenieiienienieieeie e 605

Setting the Records Displayed........ccc.eovieiriiiiiiiiieiieeieee et 606

Validating and Saving Data Load RUles ..........cccerieririiiiiiniiniiiececeeeeee e 608
Associating a Rules File with an Outline ..........ccocccoviiiiiiniiiniiiniceeeeee 608
Validating a Rules FIIe .......cocuoiiiiiiiiiiiieeee e 609
SavINg RUIES FIIES .....ooiiiiiiiiiiiiiee e 610
Saving Under a Different Name ........coccceoiieiiiiniiiiiiiceece e 611

Chapter 22: Manipulating Fields Using a Rules File ....................... 613

Selecting Multiple FIeldS.........oeuiiiiiiiiiiiiiiicie e 614

INOTING FIIAS. ..ccuiiiiiiiiiie et s 614
Ignoring All Fields in @ COIUMMN ....c.eeuiriiiiiiiiieiiceeeeeeee e 615
Ignoring Fields Based on String Matching ........c...ccoceeiiiiiiiiniiiiicieencciceeee 616

OTFdering FIELAS ...c.veouviiiiiiiiiitiiie ettt st 617
MOVING FICIAS ...ttt ettt 617
JOINING FIELIAS ...ttt et ettt ssee e enee e 618
Creating a New Field While Leaving Existing Fields Intact..........cc..ccocceviinncnn. 619
SPING FICIAS ..ceuvieiiiiiii e 621
Creating Additional Text FIelds ........ccoooieiiiiiiiiiiiie e 622
Undoing Field Ordering.......ccoueeiiieriiiniienieeiciiee ettt 623

Mapping Fields to Member NAMES .........ccceeriieriienieeiieeiee ettt eiee e 624
NAMING FIIAS ...cooviiiiiiiii e 624
Replacing TeXt STIINES ....eoeouieiiieiiieeie et eite ettt etee ettt ee et et eseeeeneeenbeeeeeens 626
Replacing an Empty Field With TeXt ........ccccoeiiiiiiiiiieiiiiieeee e 627
Changing the Case of FIelds .......oouiiriiiiiiiiiiiiiiice e 628
Dropping Leading and Trailing White Space ..........cccevviiiiieniiiiiienie e 630
Converting Spaces t0 UNdETrSCOTES .....c...eeeriieriteriiinieniieeiee ettt eniee e 631
Adding Prefixes or Suffixes to Field Values .........ccccevuiiiiiinieniiieieicee e 632

Defining a Column as a Data Field ..........cocooiiiiiiiiiiiiiieceeeee 633

Changing Data ValUES ......cccueeiuiiiiiiiiiiieeeiteeee ettt 634

Essbase Database Administrator’s Guide W xv



Contents

Adding to and Subtracting from Existing Values ..........cccceeeniiniiiiiicnieniiicnns 634
Clearing Existing Data ValUues ........cocuieieiiiiiniiiiniciieiceeeeesee e 635
Scaling Data ValUes ......cccueiiiiiiiiiiiiineeee et 637
FLPpPIng Field ST@NS....ccooiiiiiiiiiiii ettt e 639
Chapter 23: Performing and Debugging a DataLoad................. 641
Prerequisites for Loading Data and Building Dimensions ...........cc.ccoveevervenieninciennene 642
Choosing the Data Sources Using Application Manager ..........ccccceecveenieenneenieenneennnen. 643
Choosing SQL Data SOUICES. .......couiriiriiiiirieiie ittt 644
Choosing Text or Spreadsheet Files.........c.coviiiiiniiiiiiiniiniiieeceeceeeen 645
Choosing the Data Sources Using WINAOWS .........coouieriiinieniiieenieenieeieesie e 647
Specifying How to Load Data or Build Dimensions ............cccceevereeriinieeninecnienieeeene 648
Using a Rules File with the Data SOUICEe ..........cooieiiiiiiiiniiiiicecee e 648
Building Dimensions Dynamically by Modifying the Outline............ccccccveriennnee 650
Updating the Database Outline in Batch Mode .........cc.ccooviiniiiniiniiniiiiecee, 651
Setting a Load or Build Error LOg ......c.ccoiuiiiiiiiiiiiiiiceeeeeeeeeeee e 651
Starting the Data Load or Dimension Build ...........cocoooiiiiiiiniiniiniiccccee 652
Finishing the Data Load or Dimension Build.........c..cccooiiiiiiiiniiiiicece, 653
Complete Load .......ooiiiiie et 654
Partial Load .........ooooiiiiiii e 655
INO LLOAA. .ttt ettt sttt 656
Tips for Loading Data..........coouiiiiiiiiiiiiie et 656
Where to Load Data .......cocoooviiiiiiiiiiiceceeeecee e 657
Loading a Range of RECOTAS .......c.coiiiiiiiiiiiiiii e 657
Loading Data Using a Spreadsheet .........co.ccoiiiiiiiiiiiiiiiiiiceecceceeceeeeee 658
Debugging a Data Load .........cc.eeriiiiiiiiie et 658
Debugging Without a Data Load Build Error Log .........ccocceviiiniiiiiiiiiiiiieee 659
Finding Errors Written to Other Locations ..........c.ccecuevierienirieniicnicneeieeeneeeen 659
Resolving Problems With Data Loaded Incorrectly ..........cccoeeueeveiiiniieiiiniiienienne, 660
Verifying that the Server Is Available ..........cccccooiiiiiiiiiiiiee 661
Verifying that the Data Source Is Available ..........ccccooiiiiiiiiiiiiiiie 661
Recovering from a Server Crash ..ot 662
Resolving Problems With Validating a Rules File .........cccccoooiiiiiiiiiiiie, 662
Creating Rejection Criteria for End of File Markers ........cccoccevviiiiniinnnniene. 663

xvi l Essbase Database Administrator's Guide



Contents

Part VI: Calculating Data....................c..cocooooioiiiice e 665
Chapter 24: Introduction to Database Calculations ...................... 667
Understanding Database Calculations ...........coveiueeiirienienieeieeiesiesieee e 667
Outline Calculation ........c..eecviiiiiiiniieniiicrt et 668
Calc Script CalCULAtION c...oveeeiieieiteiie ettt 669
Calculating a Multidimensional Database............coceveerierieiienienienceceeseeeee e 670
Setting the Default Calculation ..........ccoceiiiiiiiiiiiiiice e 673
Calculating @ Database ........cueeueriiiriiiiieiece ettt et 674
Running @ Calculation ........cooiuiiiiiiiiiiniie it 675
Canceling @ CalCulatioN .........coveeuieriieiirieetee ettt 677
Understanding Parallel vs. Serial Calculation ............ccooeevieiiiiiniiiniiiiiieceeceee 677
CONSIACTING SECUTTLY ..euvtiiiiiiiieeiiee ettt ettt et ettt e ettt e bt e saeeenaeees 678
Chapter 25: Developing Formulas ..., 679
Understanding FOMUIAS ......cocuiiiiiiiiiiiiiiiie et 680
OPETALOTS ..ottt ettt ettt et e et e bt e bt e et e et e e sab et ebtesabeesbeenateenbees 681
FUNCHOMNS . .ttt ettt et e et e e et e e b e enseeeaneenens 682
Dimension and Member Names ........ccccocevieieriiniinienieneecceeeeeeeee e 684
CONSLANE VAIUES ....eeiiieiiieeiie ettt ettt et ettt eeiae et eeeteesebeesseeeeneeeane 684
NON-ConStant ValUES......cc.covirieiiieiieienieniecitceeeeee ettt 684
Understanding Formula Calculation..........c..coouieieriiniiiinienieneeeeceseeeee e 685
Understanding Formula SyntaX .........ccoocueeiiiiiiiiiiiiieeiicee et 686
Example: Creating a Simple Formula ..o 688
Building Formulas in Formula EditOr .......ccccooieiiiiiniiiiiiieceece e 691
Opening Formula EditOr ..........coiiiiiiiiiiiiiec e 692
Displaying @ FOrmula ........ccccooiiiiiiiiiiiiiiieeeeet e 693
Adding @ FOrmMUIa ....c..ooiiiiiiiiiiii et 694
Changing a FOMUIA .......ccoiiiiiiiiiiiieet e 694
Saving @ FOrmMUIa .......ooooiiiiiiiiii e 695
Printing @ FOrmula.........coooiiiiiiiii e 695
Deleting a FOrmUIA .........ooiiiiiiiiiiiicieeete s 695
Inserting Text and Operators in @ Formula............ccoooeiiiiiiiiniiiiiincieeee 696
Inserting Members in @ FOrmula............ccooooiiiiiiiiiiiieiece e 701
Searching for MEMmMDETS. ......cooueiiiiiiiiiiic e 703
WG FOMUIAS. ...couiiiiiiiiiii et 705

Essbase Database Administrator’s Guide MW xvii



Contents

Writing Basic EQUALIONS .....c..covvieiiriiiieiieiiiecteceesie e 706
Specifying CONAITIONS . ...ccc.utiitiiiiiiiiieeie ettt ettt et s see e 707
Examples of Specifying COnditionsS.........c.ceeveeviirriiniininienienieesie st 709
Value-Related FOrmulas .........c.oooviiiinieiiiiiinieiieieeeeceeeeeeee e 710
Member-Related FOrmulas .........c.oocvieiiiiiiiiiieeiieeeee e 717
Formulas with Other Function TYPES ........c.coeeriieniiriinieiiieneeneeieee e 725
CRECKING SYNTAX ..tiitieiiiteitee ettt ettt ettt et ettt et e st e e bt e e bt e sabeesaeeesaae s 731
Checking Syntax on the CIEnt.........c.coccouieriiiriieinie et 732
Checking Syntax on the SEIVET........c.ccooiiviiiiiniiiniiiiiienrececce e 733
Estimating Disk Size for a Calculation............c.eeoiiiriiieiieeiie et 735
Working with Formulas in Partitions ...........cccceceeveniinienieienicnieccneeeeieeeseeeen 735
Chapter 26: Examples of Formulas ..o, 737
Calculating Period-to-Date ValUES ........cc.cevuiriiriiriiiiieiiiicieeieee et 737
Calculating RoIlNG ValUES ....c...coviiiiiiiiiiiiiiiicee et 739
Calculating Monthly ASSet MOVEMENLS .......coouiiiriiiiiieiiienieeriiee sttt 740
Testing for #MISSING ValUES .....oouviriiiriiiiiiiiiiieniet ettt 741
Calculating an Attribute FOrmula ............coooiiiiiiiiiiiiii e 742
Chapter 27: Defining the Calculation Order ...l 743
Data Storage in Data BIOCKS .......ccioiiiiiiiiiiiiie et 743
Member Calculation OIdeT ........cc.eviiiiiriieriieiirieeiee ettt 745
Member RelationShiPs .......eeeiiriiieniie ittt 746
Member ConSOLAAtION.......cc.eoverieriiiiieieriere ettt 747
Ordering Dimensions in the Database Outline ..........c.cccoeeveviiieiiiienieenie e, 747
Avoiding Forward Calculation References...........coceeviiiiiinciiiiniciniciiceeee, 749
Block Calculation OIder ........coeivieiieiiniiniicieeie ettt 752
Data Block RENUMDETING .....ccueiiiiiiiiiiiiie ettt 755
Cell Caleulation OIdET ........cc.evviriiiieiiieee ettt 755
Cell Calculation Order: Example 1 ........cccoooiiiiiiniiiiiiiieeeeeee e 756
Cell Calculation Order: EXample 2.......ccccooviiiiiiniiiiiiniieeieeieeseceeesee e 757
Cell Calculation Order: EXample 3 .......cocoiiiiiiiiiiiniiiieieeeceeeee e 759
Cell Calculation Order: EXample 4 ..........coooviiiiioiiiiiieie e 761
Cell Calculation Order for Formulas on a Dense Dimension ........c...ccccceeevienneenne. 763
CalCulation PASSES ......eeiiiiiiieiie ettt ettt ettt ettt et et e e 764
Calculating Shared MEMDETS.........ccouiiriiiiiiiiieiieeeeee ettt 766

xviii W Essbase Database Administrator's Guide



Contents

Chapter 28: Dynamically Calculating Data Values......................... 769
Understanding Dynamic Calculations ...........coveuieierienienieenieeieneeeeieeee e 770
Understanding Dynamic Calc MemDbETs.......c.c.eeruiiiiiiiiiiiiiiiiieniieeee e 770
Understanding Dynamic Calc And Store Members ..........ccocueveevieenienienienieenennne. 771
Retrieving the Parent Value of Dynamically Calculated Child Values.................. 772
Benefitting from Dynamic Calculations...........cecuerierieriinieniinieeiieeeeeieee e 772
Using Dynamic CalCUIAtiONS .....cc..evuviriieriieieniieniieieeste sttt ettt 773
Choosing Values to Calculate Dynamically..........cccooeiriiiiiiiniiiiiiiiiiiieeiceceecee, 774
Tagging Dense Dimension MEmDETS ..........cceceeriieriieeniieniieeniiesiie e e sveeiie e 774
Tagging Sparse Dimension Members..........cocuiiiieriiiniieiieinienieceeeee e 775
Tagging TWo-Pass MEMDETS ........ccc.oviiriiriiiiiiieniiereeteeesee et 775
Dynamic Calculations and Parent-Child Relationships........cc.cccooeeeviiniiincinncnn. 775
Calculation Scripts and Dynamic Calculations ..........ccocueereeerieinieeneeniieenieeneeeae 776
Formulas and Dynamically Calculated Members...........ccccevverienieneniiennenieneene. 776
Dynamically Calculated Children of Regular Members...........cccccevviiiniiiniieniennne. T
Choosing Between Dynamic Calc and
Dynamic Calc AN SEOTE ....cccueieiieeiieeiieiie ettt eee et ee et e st e e e e ens 778
Dynamic Calculation Changes to Calculation Order ...........cooceevieeneeniiienieenieeneeeneen. 780
Calculation Order for Dynamic Calculations ...........ccceecveeriieenieriiiesrieerieeiie e 780
Calculation Order for Dynamically Calculating Two-Pass Members.................... 781
Calculation Order for Asymmetric Data..........cccocueeeiieiiieiieeieeece e 782
Reducing the Impact on Retrieval Time.........ccceviiiierieniieie e 784
Displaying a Retrieval Factor .........c.cccooiiiiiiiiiiiiiiiieeceeeee e 785
Displaying a Summary of Dynamically Calculated Members ..............cccccueenneeee. 786
Increasing the Retrieval Buffer Size.........ccccoiiiiiiiniiiiiiiecceee 787
Using Dynamic Calculator Caches ...........ooueeviiiiiiiiiieiiieieeee et 788
Using Dynamic Calculations with Standard Procedures...........c.ccccoveeriieniiinicnnicnneen. 792
Creating Dynamic Calc and Dynamic Calc And Store Members ...........cccceeevueenreenneen. 794
Building Dimensions with Dynamic Calc Members...........cccoccevieriiieniiienieesie e, 795
Restructuring @ Database .......c...eevueeiiiiiiiiiiiiiie et 795
Dynamically Calculating Data in Partitions ...........coccoevieeiiieiiienieesie e 797
Chapter 29: Calculating Time SeriesData..........................ccccoooenne.., 799
Calculating First, Last, or Average Values ........ccccccoveeniiriiiiniiiiiiiieeeec e 799
Specifying Accounts and Time Dimensions. .........cceeeeueeeriierieeniieenie e 800

Essbase Database Administrator’s Guide W xix



Contents

Reporting the Last Value for Each Time Period.........c..ccocevivviinininieniinenieen. 801
Reporting the First Value for Each Time Period ............coooiiiniininiiiee, 802
Reporting the Average Value for Each Time Period .........cccccoceviiviiiiniiiiincnnns 802
Skipping #MISSING and Zero Values .........cccooveeviiiniieiiiiiieeniieieeeeeeeee e 803
Considering the Effects of First, Last, and Average Tags ......c.cccecevvuerieeneeneneennen. 804
Placing Formulas on Time and Accounts Dimensions .........cccceeeevervienvenieneennens 805
Calculating Period-to-Date Values ..........ccooiiiiiiiiiiiiiiiiec e 805
Using Dynamic Time Series MEMDETS ........ccceerueeriiriinieniienienieneeieeiese e 806
Specifying Alias Names for Dynamic Time Series Members ...........cc.ccceeeerueenee. 811
Applying Predefined Generation Names to Dynamic Time Series Members ........ 812
Retrieving Period-to-Date Values.........cccovueiiiiiiiiiiiiiiiciieneceeeeeee e 813
Using Dynamic Time Series Members in Partitions ...........ccccceeveeriienieinienniceneeeeene 814
Chapter 30: Developing Calculation Scripts.................cccooooovovieie. 815
Using a Calculation SCIIPL....coouuiiiiiiieiieeiieet ettt ettt et 816
Creating a Calculation SCIIPt.....cooeiriiiiiiiiiiiieete ettt 817
Calculating Sample Basic Data.........coceecueiviirieniininiieieiieeee e 819
Running a Calculation SCTIPt ........eoiiiiiiiiiiiiiieieie e 821
Checking @ CalCulation ...........cueeiiriiriieiiiiini e 822
Building a Calculation Script in the Calc Script EAitor.........coccooieiniiiiiiiniiniieiiceee 823
Implementing Outline Calculations ...........cceeieerieeiiieeiieeeieeiee e 824
Controlling the Flow of Calculations............coveiriiiniiiniienieeieceieeeeeieeee e 825
Declaring Data Variables ..........cooiiiiiiiiiiiiee et 825
Specifying Global Settings for a Database Calculation ............ccccceeeeeviieniinninenee. 826
Adding COMIMENES ...eeiieiiieeiiie ettt ettt sttt ettt e et e st e e 828
Composing Calculation SCript SYNTAX .....ccueeiviierieiiiieeiie ettt 828
Opening Calc Script EItOr .....ccouiiiiiiiiiiiiiciit et 831
Adding a Calculation SCTIPL......cccueeiiieiiiieiie ettt 832
Changing a Calculation SCTIPL .......oeviiiriireiiiiiie ettt 833
Saving a Calculation SCIIPL......coiiiiiiiiieniie ittt 837
Running a Calculation SCTIPL ........eeiiieriiieiiieiie e 843
Printing @ Calculation SCIIPL.....cccoueiiiiiriiiiiiiieeie e 847
Deleting a Calculation SCTIPL .....cc.eeiuieiiiieiiieiie ettt 848
Using Formulas in a Calculation SCript .......cccveiviiriiiiiiiiniiiiceeciieceeeeeeeeeee e 849
Inserting Text and Operators in a Calculation Script..........ccoecveerviiiiiiiiieinniinieene. 852

xx W Essbase Database Administrator's Guide



Contents

Associating a Calculation Script with a Database ...........cccceeveveiiiinenieniciieieee 857
CRECKING SYNTAX c..eiiuiiiiiiieiieeiitet ettt ettt et st enbbeesaee e 863
Using a Calculation Script to Control Intelligent Calculation...........ccoceveevieerieneenennne. 864
Grouping Formulas and Calculations...........cocueiiiiiiiiniieniiiieeiieeeeseeeee e 865
Calculating a Series of Member FOrmulas ..........cccccoceevieniniiinenieniiieeeeeeee 865
Calculating a Series Of DIMENSIONS ...c..eeverierieririieieriesieete et 866
Using Substitution Variables..........coiiiiiiiiiiiiiiiiiierec ettt 866
CLEATING DALA...cetiiieiieiiee ettt et ettt et ettt e 867
COPYING DALA..cneiiiiiiiiiece e e s 868
Calculating a Subset of @ Database ...........cceevuieieriiniiiiiieeeeee e 869
Calculating Lists 0f MEMDETS.........cccocoieiiiiiiniiiiiiicienieneeeeeeeeee e 869
Using the FIX Command...........cccoeoieiiniinienieiieeeeeneeeeeeeese e 870
Writing Calculation Scripts for Partitions ..........c.cccoceveeienieninieiieeieceeseeeeeene 872
Controlling Calculation Order for Partitions............coccecvevienienieciinienieneeieeeeeeeene 872
Chapter 31: Examples of Calculation Scripts....................ccccooooeo.e... 875
Calculating VATIANCE ......oeuvirviiiieiieeiieit ettt ettt ettt st bt 876
Calculating a Subset of @ Database ..........cccueeriiiiiiiriiiiiiieeeeee e 877
Loading New Budget ValUes. ........coviiiiiiiiiiiinieiieieeeteeee st 879
Calculating Product and Market Share Values...........coceeviiiniiiniiiiniiniciieieeeceeee 879
Allocating Costs ACTOSS PrOQUCES .......eeiviiiiiiiiieiiie ettt 881
Allocating Values Within or Across DImensions ........c.cceceeereeriiienieeniennieeneesieeneneen 883
Allocating Within @ DIMEnSIon ......cccceeeviiiieiiiiiiceieeiit et 883
Allocating Across Multiple DImensions ...........ccceeereeriiienieeniieenieeree e 886
Goal Seeking Using the LOOP Command............ccocoeeriiinieiiieinieinieeieniieeiee e 890
Forecasting FUtUIe ValUes .........oouiiiiiiiiiiiiiiiieeeeeeeet e 894
Chapter 32: Developing Custom-Defined Calculation Macros ..... 899
Understanding Custom-Defined MacroS...........oovuieiviiiieiiiiinienieeeeeetcee e 899
Viewing Custom-Defined MacCTOS........ccoeeuiriiriiniinieieeieese et 900
Creating Custom-Defined MacToS.......c.c.eeiiiiiiiiiiiieciieceee e 901
Understanding SCOPE ......ccuevuveriiiriieiiieieeiieeie ettt ettt st 901
Naming Custom-Defined MacCrosS.........couerieriieriiriinieiieierieseeieee e 902
Creating Macros Using MaxLu ......ccocuiiiiiiiiiiiiieceeeeceee e 902
Creating Macros Using Application Manager.........c..cceceeverieenenienieeneenenieneene 903
Using Custom-Defined MacroS......c.c.eooiiiiiiiiiiiiiieieeiectc e 906

Essbase Database Administrator’s Guide W xxi



Contents

Changing Custom-Defined MacCTOS ..........coveuiriiirienienieieeiesite et 907
Changing Custom-Defined Macros Using MaxL .........cccocceeviiiniiiiicinininienieeee. 908
Changing a Custom-Defined Macro Using Application Manager.............cccccc.ee... 909

Removing Custom-Defined Macros ........cocueeiiiiiiiiiiiiiiiiie e 910
Removing a Custom-Defined Macros Using MaxL ........ccccccevuirieniieninienieneenen. 911
Removing A Custom-Defined Macro Using Application Manager ............cc..c...... 912

Chapter 33: Developing Custom-Defined Calculation Functions 915

Viewing Custom-Defined FUNCIONS ........ccoccueriiriiiiiniiiiiieieeeeeeeeeee e 916
Creating Custom-Defined FUNCtions ...........ccccovviiiiiiiiniiiinieeccnecseeeeeseesieee e 916
Understanding Java Requirements for Custom-Defined Functions........................ 917
Understanding Method Requirements for Custom-Defined Functions .................. 917
Understanding Security and Custom-Defined Functions..........cccccooiiiiinniinnnenn 918
Understanding Scope and Custom-Defined Functions ............ccccceveerienienienicnnens 918
Naming Custom-Defined FUNCHONS ........cocueiiiiiiiiiiiiiiiiiieecceceee e 919
Creating and Compiling the Java Class .......cccceeviiniiiniiiniinieceeeececeecee e 919
Installing Java Classes on OLAP Server.......c.ccociviiriiiiniinienieneeieeeeeeeseeen 920
Registering Custom-Defined FUNCtions...........covveiiiiiiiiniiniiiiiececeeceee 921
Verifying Custom-Defined FUnCtions .............ccceevieriiniiiiniiniiniieceeeeeeeee e 925
Using Registered Custom-Defined FUNCtions ...........coooeiiiiiiniiiniiiiiiniiiieeieeseeeee 927
Updating Custom-Defined FUNCLIONS ..........coccoviiriiiiiiiniiniciicitcecc e 928
Updating Local Custom-Defined Functions ............ccceceerieeniiinciiicineciieceeee, 929
Updating Global Custom-Defined FUNCtions ............ccccceeiviiniiiniiniicniecniceieee 930
Removing Custom-Defined FUnCtions ............coccoieiieniiiiniinieniieceeeceeeeeeeeeen 931
Removing Local Custom-Defined FUnctions ...........cceceevierniiiiiiiiiiiiiiiiieeeee 932
Removing Global Custom-Defined FUNCONS........c.cccveriiiiiiniiniiiiiiciiciciccene 932
Performance and Memory Considerations for Custom-Defined Functions ................... 933
Performance ConsSiderations ............cocueeieriireerieenienieneeie et 933
Memory CONnSIAETAtIONS ........cvueiriiiriieiieieriierit ettt ettt 934
Part VII: Retrieving Data ...................cccoocooiiiiiice e, 935
Chapter 34: Quick Start to Report Scripts ..., 937
Creating a SImple RePOTt SCTIPL...couviriiiriiiiiiiiiieiieie ettt 938
Parts of Report Scripts and REPOTTS......cc.coiiuiiriiiiiiiiiiiicieeeete e 942
How the Report Extractor Retrieves Data........c..ccoceeciiriiiiininiiniiiciicnicnece 943

xxii W Essbase Database Administrator's Guide



Contents

Parts of @ REPOTL ....eouiiiiiiiiiicee e 944
Parts of @ REPOTrt SCTIPL.....couiiiiiiiiiie et 945
Planning @ REPOTL ....c.eeuiiiiiiiiieiiei et st 946
Security and Multiple-USer ISSUES......ccc.eiiiiiiiiiiiiiieieeeeceee e 947
Creating and Editing RePOTt SCTIPLS......evuveiiiiiriiiiiriieieeeieteeete e 948
Creating New RepOTt SCTIPLS ....evuviriiiriieiieieiiesieeieee ettt 948
SaVING REPOTT SCIIPLS ..viiiniiiiiiieiiteet ettt 949
Opening Report Scripts from the Application Manager............ccceeveeveeeuenvennennen. 950
Opening Report Scripts from an Application or Database Directory..................... 951
FINAING TEXL. .ttt ettt sttt e 952
REPIACING TEXE .. utieiiieiieeiee ittt ettt sttt e e e e 954
Cutting, Copying, and Pasting TeXt........cccceeriiiiiiiiiiniiiiieeeeeee e 955
DEIEHING TEXE ..ottt ettt sttt ettt e e 956
Running REPOIt SCIIPLS ...ceiuviiiiiiiieiieeieeet ettt 956
Choosing the Report OULPUL ..........eoiirieriiiiiiieiteieete ettt 956
Choosing Report Databases .........c.eeeveeiiieiiiiiiiiieeieeeie ettt 961
RUNning the REPOTT.....cc.oiiiiiiiiiiiiiieiee e 962
Developing Free-Form RepPOTtS.........ccueiuiiiiiiirieniieiieieitetese et 963
Chapter 35: Developing Report Scripts ..., 967
SYNLAX GUIACIINES ...ttt sttt s en 968
Designing the Page Layout.........c.cooiiiiiiiiiiiiiiiieieeec ettt 970
Creating Page, Column, and Row Headings..........ccoccooviiiiiiiiiiniiiiniiiciiccecee 970
Modifying HEadings ......cocvevuieriiiiiiiiiieeiiereeeet ettt 973
Creating Symmetric and Asymmetric Reports .........cccovcveerieeniiiiiiinieniicniecnecee 974
FOTTNALEIE .ttt ettt sttt et et sttt e 976
Formatting Report Pages ......c.c.cooiiiiiiiiiiiiiiiiieceee e 976
Formatting Page, Column, and Row Headings .......c..cccceveriiiiiniiniiiiincniccee, 977
Adding Totals and SUbLOtals..........cccueiiiriiiiiiiiiiiiicee e 983
Changing How Data is Displayed........c.cccooiiiiiiiiiiiiiiniiiieeieceeeeceeee e 989
Selecting and SOTting MEMDETS. .......ccoriiriiriiiriiieeieit et 994
Selecting MEIMDETS ....cc.eeiiuiiiiiiiiie ittt et 994
Selecting Members Using Generation and Level Names .........cccccocveveeneeicnicnens 995
Selecting Dynamic Time Series MemDbeTs........c.ccccovuiiiieiniiinieniieieenieceeeeeeeee 997
Selecting Members Using Boolean Operators...........c.cceeceeerieevieeiiienieenneeeniennee. 998

Essbase Database Administrator’s Guide W xxiii



Contents

Selecting Members Using Substitution Variables ............ccccooeeviniiinicnennieeiennenn. 999
Selecting Members USiNg AttrTDULES .....ccouveeriiiiiiiiiieiiieiiieteeee e 1001
Selecting Members Using UDAS .....c..cooiiiirieniiniiieeesestesieeie e 1003
Selecting Members Using Wildcards..........ooveeiiiiiiiiniiiiiiiiieieeeceec e 1004
Selecting Members Using Static Member Names .........c..ccoceevveeienienienieeneneene 1005
Suppressing Shared MEMDETS ......c..cccviiriiriirieriieneeieeee ettt 1007
Selecting Alias Names fOr MEMDETS .......c..eoviiiiiiiiiiiiiiiiniieiieeieeee e 1008
SOTtING MEMDETS ......eeiiiiieiiieiieeiiete ettt st 1010
Restricting and Ordering Data Values ..........cocceeiiiiiiiiiiiiiiiiiceceeeeeee e 1011
Defining the Order of OPeration ..........ccceeouerieriireriieieereere et 1012
Using TOP, BOTTOM, and ORDERBY with Sorting Commands...................... 1012
Restricting Data Ran@es ........coc.eiiiiiiiiiiiiiiiiieceeeeee e 1013
OTdering Datal.....cc.ceviiiiiiiiiieiieieet ettt et 1013
Using ORDERBY with Formatting Commands ..........c.ccceeceenieeniiiniinnicineenees 1014
Specifying ROWS t0 REIUIT ......coouiiiiiiiiiiiiiiiiiceeeeeeee e 1014
Converting Data to a Different CUITENCY .......c.cooveeriiiiiiiniiiiiienec e 1017
Generating Reports Using the C, Visual Basic, and Grid APIS.........ccccooceeviriiiinnnennn. 1018
Chapter 36: Examples of Report Scripts ................cccoooviiieic, 1019
Sample 1: Creating a Different Format for Each Page ...........ccoccoiiiniiiiniiii. 1020
Sample 2: Handling MiSSINg ValUES .......ccceevieiiiiiiniiiieniierieeie et 1023
Sample 3: Nesting COIUMMNS ....oouviiiiiiiiiiieeiiceet ettt 1025
Sample 4: Grouping ROWS ......covuiiiiiiiiiiiiiiiie et 1027
Sample 5: Reporting on Different Combinations of Data ...........ccccceevieeiiencieeeceennnn. 1032
Sample 6: Formatting Different Combinations of Data ............cccceeiiiniiinicnnicineennn. 1035
Sample 7: USING ALTASES .....eeeiieriieiieeiie ettt ettt see ettt e sbe et e e sbeeesaesnneesaaeesaneas 1038
Sample 8: Creating Custom Headings and % Characters............ccoeeerveennieeniecneennnen. 1041
Sample 9: Creating Custom Page Headings .........ccooeeveriiieinienieniiiiieniencecceee 1046
Sample 10: UsSing FOrmMUIAS. .....c..coouiiiiiiiiiiiieiieieicetee ettt 1049
Sample 11: Placing Two Page Layouts on the Same Page..........cccccoooeiiiiiniinncnnnee. 1052
Sample 12: Formatting for Data EXPOTt ......cccuieiiiiiiiiiieiiieeee e 1054
Sample 13: Creating Asymmetric COIUMNS .....c...eoviiiriiiiiiiniiiiieeececeeeee e 1056
Sample 14: Calculating COIUMNS .......cccoiiiiiieiieiiieiiee et e 1057
Sample 14-A: Basic Calculated Columns ........coooueeiieeniiniiiiieenieeieeneceeceeee 1058
Sample 14-B: Asymmetric COIUMNS .....coceeiriiiiiiiiiieiieeniieieeee e 1059

xxiv H Essbase Database Administrator's Guide



Contents

Sample 15: Calculating ROWS ...c..ooiiiiiiiiiiiiieieeeee e 1061
Sample 15-A: Basic Calculated ROW........cccooiiiiiiiiiiiiiiiiiccceeeee 1061
Sample 15-B: Calculated Rows and Missing Relationships.........cccccecevvenieennenne. 1062
Sample 15-C: Averaging ROWS ....ccceoiiiiiiiiiiiiiiiiiiete e 1064

Sample 16: Sorting by Top or Bottom Data Values..........ccceeeeriiniiiiininicnicieeene 1067
Sample 16-A: Bottom Data Values .........cocoeveiieiiiiiiniieiieeeeee e 1067
Sample 16-B: Top Data Values .........coceeiiiiiiiiiiiiniiiiceececse e 1069

Sample 17: Restricting ROWS ....c..coouiiiiiiiniiiiiieniese et 1071

Sample 18: Ordering Data ValUes........cceoveiriiiiiiiiiiiiiieieeeie e 1072

Sample 19: Narrowing Member Selection CTiteria........coceeveeverieniienieenienieneeieenenes 1074

Sample 20: Using Attributes in Member Selection.............ccoveevieeiiiiniceiicinienieenee. 1075

Sample 21: Using the WITHATTR Command in Member Selection ............c........... 1077

Chapter 37: Copying Data Subsets and Exporting Data to Other

PrOgramsS.............oooie et 1079

Copying a Database Subset to Personal ESsbase.........ccoccevieiiiiiiniiiniiiniiiccnicees 1079
SUMMATY OF STEPS ..cvveivteitiiieeite ettt sttt 1080
Creating a New Application and Database .............cocceevviiiniiiniiinieinieeienieceen 1081
Copying the Outline File from Your Source Database............cceecvvevieenienieennnn. 1082
Creating an Output File Containing the Required Data Subset..........c.ccccceeenneene 1085
Loading the Output File Into the New Database .........ccccccevevieriieeniieiiieeieeieeee, 1088

Using Report Scripts for Data EXpOrting .........cccevviveivieiiiniininieneeneeseeieeveneeniee 1090

Importing Data Into Other Databases.........c..covuiiriiiniiiiieiiieiiceeee e 1094

Exporting Data with MaxL or ESSCMD .......c.ccccoiiiiiiiiiiiiiineciceeceeeee e 1094

Exporting Data using Application Manager...........cceeeerueenieeniieeniieniieenie e 1094

Volume lll: Maintaining, Automating, and Optimizing Essbase

Part VIiI: Storing and Protecting Data....................cccocooiinn 1097
Chapter 38: Managing Essbase Kernel Settings......................... 1099
Understanding the Essbase Kernel ...........cccooiiiiiiiiniiiiinicicciceeeeceeeeeee 1099
Understanding Buffered I/O and Direct I/O .......ccccooiiiiiiiiiiiiieieeeeeeee e 1100
Setting the I/O Access MOdE ........cooiiriiiiiiiniiiiieeieee e 1101
Essbase Kernel COMPONENLS.......cc.eeiiieriiieiiieeiieeiee ettt see et e e e e 1101

Essbase Database Administrator’s Guide W xxv



Contents

Understanding the Essbase Kernel Startup..........coccoveeviiiiiiiiniinciicieneencec e 1105
Precedence Of SEtNES .....cc..eiiiiiiiiiieeie et 1106
Understanding How Essbase Reads Settings..........coceeveriiriiiiinenieneeeeenee e 1107
Viewing Most Recently Entered Settings.........coooeeiiiiniiiniiiiiieneeiiieieeeieeeeeeee e 1108
Customizing Essbase Kernel SEttings ........cceceiiiiiiniiniiiiiiiieeeceeeeeeee e 1108
Specifying and Changing Kernel Settings ..........cccceveeverieniienieneniiienecieeenne 1109
Using Application Manager for Kernel Settings.........cccceevueriiiineiniiicnieenieennee. 1110
Using alter database in MaxL for Kernel Settings...........cccoveeveeverenneinecnennenn. 1113
Using SETDBSTATEITEM in ESSCMD for Kernel Settings.........cccccoceeveeenenee. 1113
Chapter 39: Allocating Storage and Compressing Data................. 1115
StOrage ATLOCATION ...ttt ettt ettt et ettt et st 1115
Checking Index and Data File SiZes .......ccccueeiiiiiiiiiiiiiiiieeceeee e 1116
Specifying DisK VOIUMES .....c..ooviriiiiiiniiiiiiieiiceeeieee et 1116
Example: Specifying Volumes To Control Storage.........cc.ccceveeeneeeniienniieineennnens 1123
Data COMPIESSION.....uiiiiiiiiieiie ettt ettt ettt et e sttt e sabeesbeeesaee 1124
Bitmap Data COMPIESSION ....euviriiiiiiiieiieiiie sttt ettt sttt st 1125
RLE Data COMPIESSION ...cuuviruiieiieiiieiiiieeiteeiite ettt ettt ettt s 1126
Changing Data Compression SEtNES. .....c..verieveerieriereenieerie ettt 1127
Checking the Compression Ratio........ccceeiiieriiiiiieniienieeneeiceeceeeee e 1129
Data BIOCK S1Z€.....ciiiiiiiieiiiie ettt 1129
Chapter 40: Ensuring Data Integrity..................cccooooiiiiie, 1131
TTANSACTIONS ...ttt sttt et st ettt e eane 1132
ISOLAtION LLEVEIS....ueiiiiieiie et ettt et e e ene e 1132
Data LOCKS ..o e 1132
COMMILIEA ACCESS .nveenvieirieiiiieeniiete ettt ettt ettt eee 1134
UNCOMMITEEA ACCESS ..nvveeneieentieeiieeiie et et et e ste ettt eteeetteeabeeebeeenbeesnseesaneeennean 1137
Committed Versus Uncommitted ACCESS .......coeereeiienirieniieniieneeieeieneeseeneeene 1140
How Essbase Handles TranSactions ...........c.eeceeereeeiieeiieniieenieesiee e eiee e e 1140
Specifying Data INtegrity SENES .....eeevueeriiirieinieeiee ettt 1141
Specifying Settings with Application Manager ...........ccceevveerieeeseenieesieesieeieeans 1142
Specifying settings With ESSCMD .......ccooiiiiiiiiiiiieeeeee e 1143
Specifying Settings with MaxXL.........ccoociiiiiiiiiiiiic e 1144
Accommodating Data Redundancy ............ccoeouieiiiiniiiiii e 1145
Checking Structural and Data INteEIity ......c.cocieriiiiiiiiiiiiiecec e 1145

xxvi W Essbase Database Administrator's Guide



Contents

Using VALIDATE to Check INte@Iity ......cceevuieiiriiriiiiiieiieseeecceeseese e 1146
Recovering from a Crashed Database ...........ccoceeviiiniiiiieiiiiiieieeee e 1147
What to Expect If a Server Interruption OCCUTS ....c..eeverviriieniieiinienienieeneeeeeeen 1148
Spreadsheet Update LOZZING ..cc.cooiiiiiiiiiiiieiiieiiieeeee e 1150
HyDBIId ANALYSTIS .ttt ettt ettt ettt st nae e 1152
Part IX: Maintaining and Automating Hyperion Essbase ............. 1153
Chapter 41: Running Essbase Servers, Applications, and Databases
1155
Essbase Executable FIles . .......c.oooiiiiiiiiiiiiiiiiieriireeeecees e 1156
Understanding the AZENt.........c.coiiiiiriiiiiiiiiiie ittt ettt 1157
Flow of Communications EVENLS.......c..ccoveciirviiiiiniiiiiniinieneeceeceeeneene e 1158
MUITERTEAAING ..ottt sttt et s 1159
Displaying a List of Agent Commands ...........c.cocueervieniienieenienie e 1160
Starting and STOPPING ...ccveereeiriiieriie ettt ettt et sttt e be e 1162
Starting and Stopping APPIICAIONS ........eeiiiriiiiiiiieiie ettt 1166
Starting and Stopping Databases ..........c.eeeviiriiiniiiiiiiiiceee e 1171
Viewing a List of Users and Available POIS .......c...coceeviiiiiniiniiiiiiniccccceeee 1174
Controlling Query Size and DUration............cocueeiieineiniienieeneeeceeeeee e 1175
Specifying Non-Default Port Values...........coooieiiiiiiiiniieeeieee e 1175
Changing Port Default Values........coooiiiiiiiiiiiiiicecctceeee e 1176
Installing Additional Agents: WINAOWS ........cccuiiiiiirieiiiieiiie ettt 1177
Installing Additional Agents: UNIX ......cc.ooiiiiiiiiiiiniiiieeeeee et 1178
Increasing Agent CONnNECtions t0 SEIVET ......ccviuiiriieriiiinieeiieerite ettt e e 1178
Limiting the Number of USEr SESSIONS .......c.eerruieriieriieeiieiiteeieeeteeiee e eiee e eseeeenee 1180
Chapter 42: Managing Applications and Databases........................ 1181
About Applications and Databases...........ccceeirieriiiireiiiieie e 1181
How Essbase Files Are Stored ..........cocoiiiiiiiiiiiniiiiiicieenieneecceesee e 1182
Server SOftware FIle TYPeS......couiiiiiiiiiiieiiiieceee ettt 1184
Application and Database File TYPeSs .......cccueeriiriiriiieiiieieese et 1185
APILFILE TYPES ettt ettt sttt 1187
Managing Applications, Databases, and Database Objects..........ccccocueeriienieeneeenienne 1187
Using the File System to Manage Applications and Databases.............c.ccccueennee. 1188
MoOnitoring APPLICALIONS ..cc..eiruiiiriiieiee ettt 1189

Essbase Database Administrator’s Guide W xxvii



Contents

Managing APPIICALIONS .....co.eeviiiiiiiiiieieetterte ettt sttt s 1189
Managing Databases .........c.eeeueeiiiiiiieiieeete e e 1193
Managing ObBJECLS .....cecuieuiiriieieiiieiie ettt ettt ettt ettt ettt 1197
Migrating Applications Using Administration SEIVICeS.........ceovevververeenieeneriuerveeneens 1201
Porting Applications Across PlatfOrms ..........ccoceiieriiniiiiiiiinieccceeeee e 1201
Identifying Compatible FIles ........cccooiiiiiiiiiiiiiiiceee e 1202
Checking File INAMES ......coouiiiiiiiiiieeiie et 1203
Transferring Compatible FIIes ........ccooiriiiiiiiiiiiiinicceeee e 1205
Reloading the Database.........ccueeiiiiiiiiiiiiiiie e 1206
Chapter 43: Using Essbase LOgs ..., 1207
Understanding Server and Application LOgS.......coccovieviriiiiiniiniiiciceeeeee e 1208
Understanding the Contents of the OLAP Server Log ........ccocceevveiniiinicinicnnnee. 1209
Example of an OLAP Server LOg ......cccovviviiriiiiiiiiieneieeeetene e 1210
Understanding the Contents of the Application LOg .......cc.cccevveiniiiiiiniiiineennen. 1212
Example of an Application LOg .......cc.coviiiiiiiiiiiiiiiieice e 1213
Server and Application Log Message Categories ........ccevvererrieenienienieneeneeneenne 1219
Using Server and Application LOS.........cooiiiiiiiniiniiiiiiiceeeeeeeee e 1221
Setting the Type of Server Messages Logged........coceeverierienieneniiennenienienenn, 1222
Setting the Type of Application Messages Logged ........coceevueinveiniiiniiiinicnnnen, 1223
Viewing the Server and Application LOZS ........coecueeriieiieiiieiiieeieeceeeee e 1225
Clearing the Server and Application Logs Immediately.......c...ccooceerviinieinicnnnee 1225
Clearing the Server and Application Logs Upon Restart..........ccccceevvienieiniennnnee. 1227
Setting Delimiters in the Server and Application Logs .......cccccceevereiiiniiieeneennnen. 1227
Understanding and Using the Outline Change Log.........ccccceeviiiniiiniiniiiiieiniiceeee 1228
Understanding the Contents of the Outline Change Log ......cccccevveeviivenieninncnn 1229
Example of an Outline Change Log.........cccueeiiiiriiiniiiiiiiieiecceecic e 1231
Creating Outline Change LLOgS .......ccocuiiiiiiiiieiieee e 1232
Viewing Outline Change LOgS ......cccouiiiiiiiiieiiieee et 1232
Setting the Size of the Outline Change Log.........ccocieeviiiiiiiiiiieicececeee 1232
Understanding and Using EXCeption LOES .......ccccieriiiiiiiniieiie et 1233
Understanding the Contents of Exception Logs .........ccoceevieiniiiniiiniinnicieceee, 1233
Example of an EXCeption LOg........coouiiiiiiiiiiiiieee et 1236
Viewing EXCeption LO@S......ccoiiiiiiiiiiiiiiiiicec et 1241
Overwriting or Saving EXisting Lo@s .....ccceeiiiiiiiiiiiiiiiiiieceeeccseceeceee 1241

xxviii Essbase Database Administrator's Guide



Contents

Understanding and Using Dimension Build and Data Load Error Logs..........cc.ccc.... 1242
Understanding Dimension Build and Data Load Error Logs .........ccccceeveenieenen. 1242
Example of a Dimension Build and Data Load Error LOg ......c.cccceveveiieninicncen. 1243
Viewing Dimension Build and Data Load Error Logs .........cccceeiiiiniiniienicennn. 1244
Setting the Maximum Number of Errors ........coccoveiviiieiienienieecceeceeee 1244
Loading Dimension Build or Data Load Error Logs ........cccoceevieniincnicniinienene 1245

Chapter 44: Backing Up and Restoring Data .....................ccccocooco.... 1247

Backing Up @ Database ......c.cocueviiriiiiiiiiiiieniieneeeie ettt sttt et st 1247
Files t0 BACK UP .ouveiiiiiiiiiiiiieecs ettt 1248
File System Backup ......c.cooviiiiiiiiii e 1249
Using Export to Back Up Data ......cc.eeiiiiiiiiniiiniiiiiciccecceeeese e 1251

Restoring Data from Backups ........ccooeiiiiiiiiiiiiieee e 1255

Essential Database FIles .........cocueiiiiiiiiiiiiiiiiiicseeceee e 1256

Chapter 45: Automating the Production Environment.................... 1257

ESSCMD BaSICS...uvtetiriiiiiiitieiieeesteie ettt ettt ettt ettt ene e 1258
SYNtaX GUIAEIINES ..c.uveviiiiiiiiieitie ettt st e 1258
Running ESSCMD on Different Operating System Platforms............c..cccoccenee. 1259
Canceling ESSCMD OPETations.......ccueveerierieerierienieenieeniesieseesieesiesiesaesieenieens 1259
Referencing FAles ........coiiiiiiiiiiiiiiici e 1260
Multi-User Considerations.............oovecueerueeieneeneenieeieneenieenieeseeseeseesaeessesnesaeens 1261
CaSE-SENSTLIVILY .eutiteiieiiiieeiie ettt et e et ettt e sttt et e et e e snbeeseeesseeenbeeeneeeenseenseeeneenn 1261
Getting HEIP..ooueiiiieeiee et 1261

Before You Start ESSCIMD .......ooiiiiiiiiiiiiicicee et 1262

Starting and Quitting ESSCMD .....ccuiiiiiiiiiiiie et 1262

UsIng INteractive MOdE .....c..eoeiuiiiiiiiiiiiiiiicee ettt 1263
L0ggINg N0 the SETVET ...cccueiiiiiiiiiiie ettt et 1263
Entering Commands ........cooeeiuieiiiiiieiiiee et 1264
CancCeling OPETAtIONS. ... ..eeiueeetiiiiieeieeeiteeeteeeeeteeteeeteesbeaseeesneeebeeesseeeseessneesneenn 1265

Using Script and Batch Files for Batch Processing...........c.cccevvieniiiniiinicinicineciiees 1265
WIIING SCIIPE FIlES...iiiiiiiiieiii et 1266
RUNNING SCTIPt FIIES ...coviieiiiiiiiiiiie ettt et 1267
Handling Command Errors in a Script File ..o, 1267
Sample SCTIPt FIlES ....eeviiiiiiiiie ettt e e 1268
Writing Batch Files......oouiiiiiiiiii e 1271

Essbase Database Administrator’s Guide W xxix



Contents

Handling Command Errors in Batch Files .........ccoocoviiiiiiiniiiiiccee 1272
Part X: Optimizing and Troubleshooting Essbase.......................... 1273
Chapter 46: Monitoring Performance...................c.ccocoooiinninnc, 1275
Finding Diagnostic INfOrmation ...........coeevieiiiiiiiiniine e 1276
Viewing Server InfOrmation ..........coocueoiiiiiiiiiiiiiii e 1277

Viewing License INfOrmation ...........cocooiiriiiiiiiiniiniiciiceeeceeecee e 1278

Viewing Configuration Information .............cocceeeiiiiiiiniiiniiniec e 1279

Viewing System INformation .........c.ccccoiiiiiiiiiiiiiiiiceee e 1280

Viewing Disk Drive Information ..........c..coccevviiniiniiiiiiinieneieeeeeee e 1281

Viewing Application Status Information ...........cceceevieriienieinieeniieniec e 1282
Viewing Application Information.........cccoeeeviiiiiiiniiniiicieesee e 1283
Viewing Database Information...........ccocooiiiiiiiiiiiiiiccee e 1284

Viewing General Database Information ..........c..ccoceeveeviiriiniiiiinencnccceee 1286

Viewing Database Storage Information............ccccceeveeenirerieeiieeeeeieeiee e 1287

Viewing Currency Database Information ..........c.ccoeceevieinieiniiiniiiniiniccecen 1288

Viewing Database StatiStCS ......ceouiriirierieriinienieerte ettt 1289

Viewing Run-Time Information .........cc.cccooiiiiiiiiiiniiiniiieicececiee e 1291

Viewing Database File Information..........cccoceeviiniiiiniiniinececcceceene 1292

Viewing a Record of Database Modifications ............cooeeevieriieinicniiicnieeieeneen 1293
Quick Reference to Diagnostic Information...........cccccecerieneriiininicnieneenceceeeene 1294
Monitoring Applications from the Operating SyStem ...........cccceevererieeieeeneenieeeeeennn 1302
ODBJECTE LLOCKS .ttt sttt ettt et e 1302

Overriding @ File LOCK ...cc.uiiiiiiiiiie et 1302

UnNIOCKING ODBJECLS. ....viiiiiiiiiiiiiieeiie ettt ettt e 1303
Chapter 47: Improving Essbase Performance....................cccc........ 1305
Using Basic Design for OptimizZation............ocueeeieeniienieeerieeeieesiee e eiee e 1305
Reset Database to Increase Performance.........c..coocooeieieniiniiiiiiincniiccccceee, 1306
Database Settings Quick-Reference Table ..........cccoevuiiiiiiiiiiiiiinieiee e 1306
Eliminating Fragmentation ............ccocuiiiiiiiiiiiiniei et 1311

Measuring Fragmentation .........co.ueoveeireeiiienieeeiee ettt 1311

Preventing or Removing Fragmentation ............cccceeveerieeeiieniiieeieecieee e 1313
Finding Other Optimization Information...........cccccceoeiiiiiniiiniiinicieeee e 1313

xxx H Essbase Database Administrator's Guide



Contents

Chapter 48: Optimizing Essbase Caches................cccccvvnnn. 1315
AbOUL ESSDase CaCRES ....c..eeiiiiiiiiiiiiicicc e 1315
Before You Size: Using Cache Memory Locking..........ccoveeeniiiiiiiiiiinieiiiciccieee 1317
SIZINGZ CACRES ..ttt ettt 1319
Sizing the IndeX CaChe .......coocuiiiiiiiiiiicc e 1320
Changing the Index Cache SiZe ........coceviiriiiiiiiiniiriicee e 1321
Sizing the Data File Cache........c.ccoociiviiiiiiiiiiieite e 1322
Changing the Data File Cache Size .........ccoceoiiiiiiiiiiiiiiicceecen 1323
Sizing the Data CaChe........ccooviiiiiiiiiiiiieice e 1324
Changing the Data Cache SiZe........ccccooviiiiiiiiiiiiiiiccee e 1326
Sizing the Calculator Cache..........coceiviiiiiiiiiiiiiieeee e 1327
Sizing Dynamic Calculator Caches ..........cccooviiiiiiniiiiiiiieniecicec e 1335
Fine Tuning Cache SettNES.......cooviiriiiiiiiiiiiiieciee ettt 1339
Understanding Cache SEtNES .......ccueeeeriiriiriienienienieesieeseeete sttt 1339
Testing Cache SEtHNES ...ceeuiiiriiiiiieeiee ettt ettt 1340
Determining Which Settings to Change ..........ccocoeceriiniiniiieiieniecceeecee 1341
Checking Performance...........oueeiuieiiiiiiiiiiieeiciee e 1342
Running Test Calculations.........coeevieiirieriinieneeieeeeste ettt 1342
Chapter 49: Optimizing Database Restructuring............................ 1343
Understanding Database ReStructuring .........coocueeviiiriiiiiienieiiiieeniieiie e 1343
Types of Database ReSIUCIUTING .......ccvevueeiiriiriiniieiieienieese et 1344
Conditions Affecting Database ResStructuring .........c.cccevueerieeriernieeneeenienieeneenn 1345
Temporary Files Used During Restructuring..........cocceevveevieenieniieeneenieenieeneen 1346
Understanding a Full REStrUCIUTE ........cc.eeiiieiiieiie et 1346
Understanding a Sparse ReStruCtUIe ........cooviiiiiriiiiiiiiiiiiciceieeee e 1347
Optimizing Restructure OPerations ...........ccueereeeieeenieerieeniieesiieetieeeeesereesseeesseeeseeennes 1347
Actions That Improve Performance .............ccooueiiiiiniiiiiiniiiccceceee e 1348
Incremental Restructuring and Performance ............cccooeeeveiienieniienieenieeeee 1348
Saving a Modified OUINE. .......ccccooiiiiiiniiiiiice e 1349
OUtlineg Change LiOZ.......ceovuieriieiiii it 1351
Essbase Partitioning OPtion..........c.eeerieeiierieenie ettt esiee et eeee et e i e 1351
Outline Change Quick Reference........cocueeviiiniiiiiiiiiiiiiiecc e 1352

Essbase Database Administrator’s Guide W xxxi



Contents

Chapter 50: Optimizing Data Loads ..., 1359
Understanding Data Loads ........cccooeiiiiiiiiiiiiiie et 1359
Grouping Sparse Member CombINations ........c.c.eevveerieiniieriieenie et 1360
Making the Data Source As Small As PoSSIbIe.......cccoviiiiiiiniiiiiiiieecce 1362
Making Source Fields As Small As POSSIDIE .......ccovuiiiiiiiiiiiiiiiiiiieceeeceeee 1364
Positioning Data in the Same Order As the Outline ..........ccocooveevirieniiineininieneeee, 1364
Loading from the Essbase OLAP Server........ccoccviiiiiniiiiniiiiiiceceeeeeee e 1365
Managing Parallel Data Load Processing.........coooueeueeineeniieniiieiiienieeieee e 1365
Understanding Parallel Data Load Processing........c..ccoceeveevenienieenenncnicnieenn 1366
Optimizing Parallel Data Load Processing ...........cccccoevueiniiniiiniiiiniiinieiicneene 1366
Chapter 51: Optimizing Calculations...............c.cccccccooviviviocicinnn, 1369
Designing for Calculation Performance ...........cccecevieniiniiiiiiiiiinicneccceesee e 1370
Block Size and Block DEnSity .......ccccueeriiiiiiiiiiiinieiiieniee et 1370
Order of Sparse DIMENSIONS ........coeevuieriiriirieriienieeie ettt 1372
Incremental Data Loading Considerations.............ceeveerueenieeniieenieenniieniee e 1372
Performance for Database Outlines with Two or More Flat Dimensions............. 1373
Monitoring and Tracing CalCulations ..........coceerierieiiiineniene et 1373
SET MSG SUMMARY and SET MSG DETAIL .....cccccccecvevieninininieenicenenes 1374
SET NOTICE ...ttt sttt sttt aes 1374
Simulating CalCulations.........ceeeueeriiiiiiiiie et s 1375
Performing a Simulated Calculation .............coccvieriieiieeiiie e 1376
Notes About Using SET MSG ONLY ...c..coiviiiiiniiiiiieiinencneeeneeeceeeeeeenne 1378
Changing Your Outline Based on Results .........cccccevuieniiiniiiiiiiniiiieccee 1378
Estimating CalCulations .........c.cueiiiriiiiiiniiiieieiieeeesee ettt 1379
Using Parallel Calculation ............cooiiiiiiiiiiiniiiiiceieeeceeeee e 1380
Understanding Parallel Calculation ............cccocvieriieiiiiiiie e 1380
Checking Current Parallel Calculation Settings..........ccocceevveenieenieiniennieeieeneen 1388
Enabling Parallel Calculation............coceviiiiiiiniiniinieiieneeneeeeeeeee e 1389
Identifying Additional Tasks for Parallel Calculation ..........ccccceeveevieinencencnncnne. 1390
Monitoring Parallel Calculation..........ccocceiiiiiiiiniiiiienieeiceiceeceeeee e 1391
USING FOTMUIAS ...ttt 1392
CONSOLIAALION ...ttt s s s eee 1393
Simple FOTMUIAS «..cc.eiiiiiiiiiiciiei et 1393
CompleX FOrmulas..........cooieiiiiiiiiii et 1394

xxxii Essbase Database Administrator's Guide



Contents

Complex Formula Performance Example...........cocevirviiininiiniiniiienicnieeeiee 1395
Optimizing Formulas on Sparse Dimensions in Large Database Outlines........... 1395
Improving Performance for Constants in a Sparse Dimension.............ccccceveennee. 1396
Using Caution with a Cross-Dimensional Operator (=>) ......ccocceevveeneennieenieeneenn 1397
Using Bottom-Up CalCulation ...........coeerieriiiiiiiiinienieeieeieesetesee ettt 1399
Understanding Bottom-Up and Top-Down Calculation.........c.cccceeverienieneennenne 1400
Forcing a Bottom-Up Calculation ...........ccocueiiiiiniiiniiiiiiiieeeieesee e 1401
Designing Calculation Scripts for Performance .............cocevveviriiniiniiniiiiieneenens 1402
Managing Caches to Improve Performance ...........ccoccoovueeiiiiniiiiiiiiieinieiiceceneee 1403
Locking Blocks During Calculation..........c..cocuirieriiinenieiieniienienieeeesie et 1404
How to Change Locking for Performance.........c...ccoceeviiiiiiiiiiniieiicinicciccee 1404
Multiple Users and LOCKING .......cocuiiiiiiiiiiiiiiiieeic et 1404
Using Two-Pass CalCulation .........coceriiiiiriiiniiiiiiicieeiecte sttt 1406
Understanding Two-Pass Calculation............c.ccovieiiiiiiiniiinieiieeneeeieee e 1406
A Two-Pass Calculation EXample ........ccccceviiriiniiniiiiinieneeiececseeseeeee e 1407
Understanding Two-Pass Calculation and Intelligent Calculation....................... 1408
Choosing Two-Pass Calculation Tag or Calculation Script ..........coceeveeverieneene 1410
Enabling Two-Pass on a Default Calculation ..........cccccoveviineininiincencecnienee 1411
Creating a Calculation Scripts for Two-Pass and Intelligent Calculation ............ 1412
Choosing Between Member Set Functions and Performance .............cccccoevvieveeninne 1417
Aggregating #MISSING ValUes......cccooiuiiiiiiiiiiiiiicecete e 1417
Understanding #MISSING calculation.............c.eecieiiieniieniienieeie e 1417
Changing Aggregation for Performance...........ccoceeviiiiiiiiiiiiiiiniiciicenieccee 1419
Removing #MISSSING BIOCKS......coiiiiiiiiiiiesiieeiie ettt e 1420
Identifying Other Calculation Optimization ISSUES..........ccccevirieriiieiiienie e 1421
Chapter 52: Optimizing with Intelligent Calculation...................... 1423
Introducing Intelligent Calculation............eooeierieiiieiiierie e 1424
Benefits of Intelligent Calculation ............coooueeiiieniieniieerie e 1424
Intelligent Calculation and Data Block Status.........c.ccceeveriiiiiiiinieiniiinicniecnen 1425
Limitations of Intelligent Calculation.............ccceeviieririiiiiniie e 1427
Using Intelligent CalCulation...........cooeiiiiiiiiiiiiiniie e 1427
Turning Intelligent Calculation On and Off ...........cccooiiiiiiiniiiniie e 1427
Using Intelligent Calculation for a Default, Full Calculation.............ccccccceveennee. 1428
Using Intelligent Calculation for a Calculation Script, Partial Calculation.......... 1429

Essbase Database Administrator’s Guide W xxxiii



Contents

Using the SET CLEARUPDATESTATUS Command .........cccceeverienieneeneneenieenn 1429
Understanding SET CLEARUPDATESTATUS ... 1430
Choosing a SET CLEARUPDATESTATUS Setting .......ccevceevereeenieenenienieienne 1430
Examples Using SET CLEARUPDATESTATUS ......cccoooiiiiniiniiieinicneeiene 1431

Calculating Data BIOCKS ........ooiiiiiiiiiiienicie ettt 1433
Calculating a Dense DIimension ...........cecueveerieriienienieneeieee sttt 1433
Calculating a Sparse DIMENSION .........coouieiiiriiiiiieniienieese e 1434
Handling Concurrent Calculations...........cocuevieriininieieeneeneeieeeeseene e 1435
Understanding Multiple-Pass Calculations...........cccoouereerieeniiiiiceniienie e, 1436
Examples and Solutions for Multiple-Pass Calculations ..........cc.cceceeveneeninnennn 1437

Understanding the Effects of Intelligent Calculation ...........cc.ccccevieniiniiinneinniienieenn 1442
Changing a Formula or Accounts Property.......cccccoeueeriiinieiiieineiiiicniee e 1442
Using Relationship and Financial Functions ............cccccvviniinioncniinninicnceene 1443
Restructuring @ Database ..........cooceeiiiiiiiiniiiic e 1443
Copying and Clearing Data..........ccceoiiiiiiiiniiiiieeeese et 1443
CONVErtiNg CUITENCIES ...veeuvreeuteeiiieiiee ettt ettt e site ettt e st et e st e e sbeeenbeeesbaesaaee s 1443

Chapter 53: Optimizing Reports and Other Types of Retrieval .. 1445

Changing Buffer S1Z€ ........coiiiiiiiiiii e 1446
Setting the Retrieval Buffer Size ... 1446
Setting the Retrieval Sort Buffer Size...........cccoiiieiiiiiiiiiieee e 1448

Setting NUMETIC PreCISION ...couiiiuiiiiiiiiiiiiiiieiieetee e e 1449

Generating Symmetric REPOTTS.....coueiiiiiiiiiiiiiiieiie e 1450

Organizing Members to Optimize Data EXtraction ............cccceevieeniienieenieeiie e 1451

Understanding Reports for Outlines that Contain Dynamic or Transparent Members 1452

Limiting LRO File Sizes for Storage Conservation .............cocceeeveeeeiereeeniesneesieeenne 1452

Appendix A: LimitS.............cocooooiiiieeee e 1455

Appendix B: Error Handling and Troubleshooting for Essbase 1459

Understanding Fatal Error Handling ............cocccooiiiiiiiiiiiiicecececeeee 1460

Recovering from Full Restructure Failure ............ccoooiiiiiiiiiiniiiiii e 1461

Recovering from Sparse Restructure Failure............ccooooeeriiiiiiininiieieeeeeee 1461

Synchronizing Member Names in a Report Script and Database Outline.................... 1461

Multiple Reports and Server Problem ............cccoooieiiiiiiiiniieiiee e 1462

xxxiv H Essbase Database Administrator's Guide



Contents

Appendix C: Estimating Disk and Memory Requirements........... 1463
Understanding How Essbase Stores Data.........coceviiveiieiiiiiincnicieeiececcseieeiee 1463
Determining Disk Space Requir€ments. ........c.c.eevueeriiiniiiiieiiieiiiceiee e 1465
Factors To Be Used in Sizing Disk Requirements ..........c.ccocceeveriinienieneniennn. 1466
Estimating Disk Space Requirements for a Single Database ........c...cccccocveueenn. 1472
Estimating the Total Server Disk Space Requirement............cccceeeuereienieneniennen. 1481
Estimating Memory ReqUITEMENtS. .......cc.eeuiriiiiiniiniiiieieesiteseeee et 1482
Startup Memory Requirement for an Application .........cc.ccoevveeviieiniinieciiieenienne 1483
Startup Memory Requirement for a Single Database ........c..ccoceveevenicnicnicnnnenne. 1483
Estimating Additional Memory Requirements for Database Operations............. 1489
Estimating Total Essbase Memory Requirements...........c.cccceevereeneencinicneennenne 1496

Appendix D: Accessing Relational Data with Hybrid Analysis... 1499

Overview of Hybrid ANalysSiS........coiiiiiiiniiiiiiieiie et 1500
Hybrid Analysis Relational SOUICE...........coceevuiiriiiiiiiiniiiiiiiceeieee e 1500
Data REtrIeVal ......cc.eooiiiiiiiiiieiceee e e 1501
Hybrid Analysis GUIAEINES.......cooueiiriiiiiiiiieiiieie et 1502

Defining the Hybrid Analysis Relational SOUICE ..........ccccoueviiniiiiininiiiiiiccnicnee 1502

Retrieving Hybrid Analysis Data .........ccocueeiiiiniiiiiiiiieiiceiceee et 1503
Retrieving Hybrid Analysis Data with Spreadsheet Add-in...........cccoeeeevinience. 1504
Retrieving Hybrid Analysis Data with Report Writer .........cccooceevviiiiiiniennicnen. 1504
Retrieving Hybrid Analysis Data with Hyperion Analyzer............ccccceevvevieennee.. 1505

Using the Outline Editor with Hybrid Analysis .......c.cccooviiiiiiiiiniiniiinieiceeceeee 1505

Managing Data CONSISIENCY .....uevuuiiiriiiiiieeiie ettt ettt ettt ettt e see e 1506

Managing Security in Hybrid Analysis ........coccueeiiireiiiniieiiierie e 1508

Using Formulas with Hybrid ANalysis.......ccccoeviiriiiniiiiieiiiiiieeiicie e 1509

Unsupported Functions in Hybrid ANalysis .......cccccevveeviiiiniiniiniiinenicnieneeseeeiee 1509
Generating Member LISES .....c...eeiiiiiiiiiiiiieeiiceee et 1509
Specifying Member CONAitiONS .........cccveereriirieneiieeie et 1509
LOOKING UP VAIUES .....eeeiiiieiieeiiee ettt et n 1510
RaNge FUNCHON ......ooiiiiiiiiiic e 1510
CUITENE MEIMDET ...ttt ettt ettt 1510

GIOSSANY ...t 1511

INA@X ... Index-1

Essbase Database Administrator’s Guide W xxxv



Contents

xxxvi H Essbase Database Administrator's Guide



Preface

Welcome to the Essbase Database Administrator’s Guide:
e “Purpose” on page Xxxix

e ‘“Audience” on page xI

e “Prerequisites” on page xI

e “Document Map” on page xli

e ‘“Accessing Hyperion Documentation” on page xlii

e “Document Conventions” on page xlii

e “Sample Applications” on page xliv

Purpose

This guide provides you with strategic and detailed technical information:

e A presentation of the strategies and techniques necessary to implement,
design, and maintain an optimized Essbase multidimensional database

e A technical discussion of Essbase concepts to help you think about and
manage data in a multidimensional environment and to enable you to design
a Hyperion Essbase database on your own

e Step-by-step procedures on how to use Application Manager

Use this guide to complete any of the following tasks:
e Learn about Essbase architecture, philosophy, and concepts
e Design a multidimensional application

e Define users and security
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e Perform data loads and outline updates

e Learn techniques for developing calc and report scripts for advanced
applications

e Ensure data integrity
e Optimize a database
e Backup and restore data

e Manage large databases

Audience

This guide is primarily for the following:

e Essbase database administrators. An Essbase database administrator is a
person who installs, controls, and maintains an Essbase system.

e People who design, create and maintain applications, databases, data load
rules, calculation scripts, and report scripts.

Prerequisites

xI W

Before you use this guide to create or maintain Essbase databases, you should
already know these items:

e The operating system your server uses and of the operating systems your
clients use. For information on the supported operating systems, see the
Essbase Installation Guide.

e The location of the data that your business uses and who is responsible for
updating Essbase with current data.

e Your business’s data requirements, so you can apply Essbase to your specific
application.

e Typical database administration requirements and tasks, including designing
security, setting up user accounts, how many users your server can
accommodate and how to manage the space on your server.
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Document Map

This guide is divided into volumes and parts that describe the major functional
areas of Hyperion Essbase:

e Volume I: Essbase Basics
— Part I, “Understanding Hyperion Essbase”
— Part II, “Designing and Creating Applications and Databases”
— Part III, “Designing, Building, and Maintaining Partitions”
— Part IV, “Designing and Building a Security System”

e Volume II: Loading, Calculating, and Retrieving Data
— Part V, “Building Dimensions and Loading Data”
— Part VI, “Calculating Data”
— Part VII, “Retrieving Data”

e Volume III: Maintaining, Automating, and Optimizing Essbase
—  Part VIII, “Storing and Protecting Data”
— Part IX, “Maintaining and Automating Hyperion Essbase”
— Part X, “Optimizing and Troubleshooting Essbase”
— Appendix A, “Limits”
—  Glossary

— Index

To find any information not listed above, use the Information Map located in the
ARBORPATH/docs directory of your Essbase installation.
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Accessing Hyperion Documentation

All Essbase documentation is accessible from the following locations:

e The Information Map is located in the ARBORPATH/docs directory of your

Essbase installation.

e The DB2 OLAP Server site is located at:
www. ibm.com/software/db2/db2olap/library.html.

Document Conventions

This book uses several formatting styles to indicate actions you should take
or types of information you need. The following table lists each document

convention.

Table i: Document Conventions

Type

Description

Essbase Installation Guide

parallel calculation

Titles of books appear in italics.

The earliest occurrence of a word from the glossary
appears in italics.

n,x You will often see n or x in formulas. »n represents a
number, and x a letter
ARBORPATH You will often see the variable ARBORPATH,

(environment variable)

which is also an environment variable. When
you see it in italics, substitute the value of

ARBORPATH/d
/docs ARBORPATH from your site.
File > Open Choices from a menu item use the greater than
symbol (>).
Time -> Qtrl The dash and greater than symbol combined (->)

indicate the Essbase cross-dimensional operator.

xlii W
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Table i: Document Conventions (Continued)

Type

Description

>

Arrows indicate the beginning of a procedure.

Brackets [ ]

In examples, brackets indicate that the enclosed
elements are optional.

Bold

* Bold in procedural steps highlights major
interface elements.

e MaxL commands are presented in bold.

CLEARBLOCK

Capital letters denote commands, functions, and
configuration settings, except MaxL. commands,
which are in lower case and bold.

Cul +0

Keystroke combinations shown with the plus
symbol (+) indicate that you should press the first
key and hold it while you press the next key. Do not
type the + symbol.

essbase.cfg

Courier font denotes the names of files, directories,
and sample code or example code.

Courier italics

Courier italic text indicates a variable in command
syntax. Substitute a value in place of the variable
shown in Courier italics.

(..)

Ellipsis points indicate that text has been omitted
from an example.

This document provides examples and procedures using a right-handed mouse. If
you use a left-handed mouse, adjust the procedures accordingly.
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Sample Applications

This book provides examples. The examples are based on applications that are
provided with the Hyperion Essbase server software and are called Sample, Demo,
Samppart, and Sampeast. (Samppart and Sampeast are examples of partitioned
applications. These applications are available only if your company has licensed
Partitioning.) The individual who installs the server is responsible for making the
example applications available to end users:

e Sample contains three databases: Basic, Interntl, and Xchgrate
e Demo contains one database: Basic
e Samppart contains one database: Company

e Sampeast contains one database: East

If, when you connect to the Essbase server, any of the following problems occur,
contact your Essbase administrator:

e You cannot find the Sample or Demo applications.

e Your company has licensed Partitioning, and you cannot find the Samppart or
Sampeast applications.

e You do not have adequate access to the applications.

e You do not see any data in the databases.

For more information about the sample applications, see the Essbase Installation
Guide.

xliv Essbase Database Administrator's Guide



Understanding Hyperion
Essbase

Part I introduces you to the Hyperion® Essbase® OLAP Server by describing
general online analytical processing (OLAP) concepts, the steps that you should
follow to create a Hyperion Essbase OLAP Server, basic multidimensional
concepts, the Essbase architecture, and how to design both single server and
partitioned applications. Part I contains the following chapters:

e Chapter 1, “Essbase and Multidimensional Databases,” describes the parts of
Essbase, high-level Essbase functionality, key architectural features, and how
Essbase works in a client-server environment.

e Chapter 2, “Multidimensional Concepts,” introduces you to basic
multidimensional concepts and terminology, including dimensions and
members, data values, and hierarchies. It contains several diagrams and a
detailed description of a simple application.

e Chapter 3, “Basic Architectural Elements,” describes how the Essbase
architecture stores and retrieves information, introducing concepts such as
data blocks, indexes, and dense and sparse dimensions.

e Chapter 4, “Quick Start for Implementing Essbase,” provides a high-level
process map for implementing Essbase in your organization with cross
references to further information.
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Essbase and
Multidimensional Databases

This chapter introduces Essbase and describes the Essbase environment. Essbase
is a multidimensional database server that is optimized for planning, analysis, and
management reporting applications. You can access Essbase from a spreadsheet or
custom interface on a desktop computer or on a workstation. Managers, analysts,
and executives can see useful information on demand with Essbase.

This chapter contains the following sections:

e “About the Essbase Product Family” on page 51

e “Multidimensional Development Features” on page 53
o ‘“‘Architectural Features of Essbase” on page 53

e “Understanding Client-Server Communications” on page 55

About the Essbase Product Family

The Essbase product family includes the following feature sets:
o [Essbase Administration Services

Essbase Administration Services is the new framework for managing and
maintaining Essbase. Essbase Administration Services consists of a client
console and a middle tier server that communicate directly with Essbase
OLAP Servers. Both of these components can run on any platform supported
by Essbase. For more information, see the Essbase Administration Services
Online Help.
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Essbase Application Manager

The Application Manager is a graphical environment for developing and
maintaining Essbase applications on a single OLAP Server. Tasks include
building outlines and dimensions, performing data loads and calculations, and
defining security access.

Essbase OLAP Server

A multidimensional database for storing data with an unlimited number of
dimensions such as time, accounts, region, channel, or product. The Essbase
server manages analytical data models, data storage, calculations, and data
security.

Essbase Spreadsheet Add-in

The Spreadsheet Add-in desktop software enables analysis of the data stored
in the Essbase server. Essbase Spreadsheet Add-in is seamlessly integrated
with Microsoft Excel or Lotus 1-2-3 spreadsheets.

Essbase application tools

This suite of tools is used for extending Essbase applications. These tools
include Essbase currency conversion, Essbase SQL Interface, Essbase
Spreadsheet Toolkit, and Essbase Application Programming Interface.

Essbase Partitioning

This suite of features makes it easy to design and administer databases that
span Essbase applications or servers. You can copy a slice of a large database
to work with locally, or you can link from your database directly to other
databases.

Essbase Hybrid Analysis

Hybrid Analysis integrates relational databases with Essbase databases to
combine the size and scalability of the relational database with the conceptual
power and analytic capabilities of the multidimensional database. Hybrid
Analysis eliminates the need to store lower-level members and data within
Essbase, virtually eliminating size restrictions on outlines and giving you
rapid analysis of large amounts of data.
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Essbase and Multidimensional Databases

Multidimensional Development Features

Essbase offers many key advantages to help you develop effective
multidimensional applications:

e Essbase requires minimal programming experience and no knowledge of
query languages. You can design and manage applications using a graphical
interface to control most server functions.

e You can add dimensions, change calculations, and modify hierarchies to
reflect new business developments. The dynamic dimension builder
automatically defines and dynamically loads large amounts of data. You
can load spreadsheets, flat files, and SQL tables directly into the database.

e Essbase contains over 100 analytical functions, all of which operate on very
large data sets. You can perform key analytical functions, such as trend
analysis, ratios, and allocations, without having to write a program.You can
define calculations quickly by using pre-defined functions for depreciation,
variances, and other common formulas.

e [Essbase provides secure data views and limits access to unauthorized areas.
You can define security for individuals and groups and customize views and
retrieval procedures for each user without writing a program.

e [Essbase is easy to deploy and supports standard applications, operating
systems, and networking protocols.

Architectural Features of Essbase

Essbase incorporates the following powerful architectural features to handle a
wide range of analytic applications across large multi-user environments.

Dynamic Dimensionality

The Essbase server uses a method called dynamic dimensionality for storing and
retrieving data and for optimizing analytical performance. This method separates
data into sparse and dense dimensions. See Chapter 2, “Multidimensional
Concepts” and Chapter 3, “Basic Architectural Elements” to learn how Essbase
defines and uses sparse and dense dimensions to optimize data access and to
reduce index and storage requirements within the database.
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Dynamic dimensionality allows Essbase to provide sophisticated attribute
reporting without impact to database storage requirements or batch calculation
performance.

Multithreaded Design and SMP

The Essbase server is a 32-bit, multithreaded software application that supports
symmetric multiprocessing (SMP) hardware platforms. Multithreaded design
creates a separate thread for each user request. A multithreaded software
architecture enables multiple users to work on an Essbase database at the same
time. Essbase also uses separate threads to support data loads and calculations in
the database.

Symmetric multiprocessing allows single servers to run multiple processors
concurrently. Essbase automatically supports multiple threads over SMP servers.
Thus performance is not significantly degraded, even with a large number of
simultaneous users.

Multiple User Read and Write

The Essbase server supports simultaneous access and update by multiple users.
You can implement applications that require iterative changes to data, such as
budgeting, forecasting, and planning applications, and allow multiple users to
access these applications simultaneously.
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Understanding Client-Server Communications

The Essbase client-server architecture supports enterprise analysis applications:

Figure 1: Essbase Client-Server Communications

Client Server

Third-Party Application Spreadshest ) _
Applications ESSCMD Manager Add-n Hyperion Hyperion
Essbase Agent Essbase Server
(ESSBASE) (ESSSVR)

Hyperion Esshase
AP (including Grid
AP1, Cutline AR

Note: Essbase Administration Services, MaxL, and other components do not appear
in this illustration.

Network

Notice these relationships:

e The server runs a Server Agent (ESSBASE) process that acts as a traffic
coordinator for all user requests to Essbase applications.

e The application server (ESSSVR) fields data requests from clients.

e An Essnet library connects Essbase to the network and enables the server and
the clients to communicate with each other.

Essbase uses a distributed client-server model. In a distributed model, the database
engine typically resides on the server and portions of the database software reside
on each client. A typical client-server configuration has one server and multiple
clients: the server performs most of the database processing so that the clients can
run queries with minimal memory and disk configurations.

Essbase clients often connect to multiple servers to access different databases.
Within your organization, you might have multiple servers, each with its own
users and databases.
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Essbase Server

All Essbase application components, including database outlines and calc scripts,
application control, and multidimensional database information, reside on the
server. With Essbase you can configure server disk storage to span multiple disk
drives, enabling you to store large databases. Essbase requires a server to run a
multithreaded operating system so the server can efficiently manage multiple,
simultaneous requests. The server also runs a server agent process that acts as a
traffic coordinator for all user requests to Essbase applications.

The Essbase server software runs on PCs or UNIX servers. See the Essbase
Installation Guide for information on the supported operating systems, and for
specific information about server configuration requirements.

Essbase Client
The following Essbase clients access the server:

e Essbase Spreadsheet Add-in, which provides you with seamless data access to
the server.

e [Essbase Application Manager, which you can use to design, develop, and
maintain Essbase Applications.

e ESSCMD, a command-line interface, which you can use to perform
operations interactively or through a batch or script file.

e A custom application built with the Essbase Application Programming
Interface (API). The API Reference in your docs directory provides a
complete listing of Essbase API functions, platforms, and supported
compilers.

Essbase clients retrieve and analyze data from the server using Lotus 1-2-3,
Microsoft Excel, or a custom application interface.
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Essbase handles client requests differently, depending on the type of the request:

Figure 2: Essbase Client Request Handling
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e Administrative requests, such as logging in and logging out, starting and
stopping applications and databases, and viewing user security information,
are handled by the Essbase Server Agent (ESSBASE).

e Client requests for data, such as data loads, calculations, spreadsheet reports,
and data lock and unlock, are handled by the application server (ESSSVR).

See the Essbase Installation Guide for specific information on client configuration
requirements and for information about supported platforms for Essbase products.
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Essbase OLAP Server contains multidimensional databases that support analysis
and management reporting applications that are described as online analytical
processing (OLAP) applications. This chapter discusses multidimensional
concepts and terminology. This chapter contains the following sections:

e “Introducing OLAP” on page 59

e “Introducing Dimensions and Members” on page 60

e “Defining Essbase Terminology” on page 63

e ‘“Identifying Values in a Multidimensional Database” on page 65
e “Looking at Data from Different Perspectives” on page 68

e “Designing and Creating a Simple Application” on page 69

Introducing OLAP

In 1993, E. F. Codd, who set the seminal rules describing relational databases,
published twelve rules for the analytical functions and performance characteristics
that are essential to enterprise-scale planning and analysis applications. He called
the new technology online analytical processing (OLAP) to reflect its analytical
functionality and to differentiate it from online transaction processing (OLTP).

A multidimensional database supports multiple views of data sets for users
who need to analyze the relationships between data categories. For example,
a marketing analyst might want answers to the following questions:

e How did Product A sell last month? How does this figure compare to sales in
the same month over the last five years? How did the product sell by branch,
region, and territory?

e Did this product sell better in particular regions? Are there regional trends?
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e Did customers return Product A last year? Were the returns due to product
defects? Did the company manufacture the products in a specific plant?

e Did commissions and pricing affect how salespeople sold the product? Did
particular salespeople do a better job of selling the product?

Multidimensional databases consolidate and calculate data to provide different
views. Only the database outline, the structure that defines all elements of the
database, limits the number of views. With a multidimensional database, users can
pivot the data to see information from a different viewpoint, drill down to find
more detailed information, or drill up to see an overview.

Codd’s twelve rules cover most user aspects of OLAP, including defining the
conceptual view of the data (multidimensional), defining user needs (consistent
reporting performance), and defining the platform (client-server). Codd also
covers the kind of database operations a multidimensional database should
support. These operations include the following:

e Unrestricted cross-dimensional operations
e Intuitive data manipulation
e Flexible reporting

e Unlimited dimensions and consolidation levels

Because of Codd’s research, the multidimensional database is a standard in
today’s computing environment. In fact, OLTP and OL AP databases often coexist;
many companies implement an OLAP database in tandem with an OLTP database.

Introducing Dimensions and Members

60 W

If you understand dimensions and members, you are well on your way to
understanding the power of a multidimensional database.

Essbase has two types of dimensions: standard dimensions and attribute
dimensions.

Standard dimensions represent the core components of a business plan and often
relate to departmental functions. Typical standard dimensions are Time, Accounts,
Product Line, Market, and Division. Dimensions are static in most databases;
database dimensions rarely change over the life of the application.
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Attribute dimensions are a special type of dimension and are associated with
standard dimensions. Through attribute dimensions, you group and analyze
members of your standard dimensions. Your analyses are based on the members’
attributes (characteristics). For example, you can compare the profitability of your
non-caffeinated products that are packaged in glass to the profitability of your
non-caffeinated products that are packaged in cans.

Attribute dimensions must be associated with a base standard dimension. Essbase
does not store the data for attribute dimensions, Essbase dynamically calculates
the data when a user retrieves it. For more information about attribute dimensions,
see Chapter 9, “Working with Attributes.”

Members are the individual components of a dimension. For example, Product A,
Product B, and Product C might be members of the Product dimension. Each
member has a unique name. A dimension can contain an unlimited number of
members. Essbase can store the data associated with a member (referred to as a
stored member in this chapter) or it can dynamically calculate the data when a user
retrieves it. For more information, see Chapter 28, “Dynamically Calculating Data
Values.”

A dimension represents the highest consolidation level in the database outline. The
database outline indents members below one another to indicate a consolidation
relationship. For example, in Figure 3, Time is a dimension and Qtrl is a member.
You will learn in later chapters how the hierarchy of members in the outline
governs how users drill and pivot data.

Arranging Dimensions into Hierarchies

All Essbase database development begins with creating a database outline. A
database outline accomplishes the following:

e Defines the structural relationships between members in a Essbase database
e Organizes all the data in the database

o Defines the consolidations and mathematical relationships between items

Essbase uses the concept of members to represent data hierarchies. Each
dimension consists of one or more members. The members, in turn, may consist of
other members. When you create a dimension, you tell Essbase how to consolidate
the values of its individual members. Within the tree structure of the database
outline, a consolidation is a group of members in a branch of the tree.
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For example, many businesses summarize their data monthly, then roll up the
monthly data to obtain quarterly figures, and roll up the quarterly data to obtain
annual figures. Businesses may also summarize data by zip code, then by city,
state, and country. Any dimension can be used to consolidate data for reporting
purposes.

In the Sample Basic database included in your shipment, for example, the Year
dimension consists of five members: the Qtrl, Qtr2, Qtr3, and Qtr4 members, each
storing data for an individual quarter, plus Year, storing summary data for the
entire year. Qtrl consists of four members: the Jan, Feb, and Mar members, each
storing data for an individual month, plus Qtr1, storing summary data for the entire
quarter. Likewise, Qtr2, Qtr3, and Qtr4 consist of the members that represent the
individual months plus the member that stores the quarterly totals.

The database outline in Figure 3 uses a hierarchical structure to represent the data
consolidations and relationships in Qtrl1.

Figure 3: Hierarchical Structure

earTime
i+
Jan (+)
Feb (+)
Mar (41

Some dimensions consist of relatively few members, while others may have
hundreds or even thousands of members. Essbase does not limit the number of
members within a dimension and allows you to add new members as needed.

For information on creating a database outline, see Chapter 7, “Creating and
Changing Database Outlines.”
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Defining Essbase Terminology

Essbase uses the terms defined in the following sections to describe a database
outline. These terms are used throughout this manual.

Member Relationships, Generations, and Levels

Essbase uses hierarchical and family history terms to describe the roles and
relationships of the members in an outline. You can describe the position of the
members of the branches in Figure 4 in several ways.

Figure 4: Member Generation and Level Numbers

E| Measures Generation 1, Level =
— Profit Generation 2, Level 2
Margin Generation 3, Level 1

H Sales Generation 4, Level 0

Cost of Goods Sold Generation 4, Level 0

Total Expenses Generation 3, Level 1
Marketing Generation 4, Level 0

Payrall Generation 4, Level 0

Misc Generation 4, Level 0

— Irventory Generation 2, Level 1
Open Inventory Generation 3, Level 0

Additions Generation 3, Level 0

Ending Inventary Generation 3, Level 0

— Ratios Generation 2, Level 1
Margin % Generation 3, Level 0

Profit % Generation 3, Level 0

Profit per Ounce Generation 3, Level 0

*The level of Measures depends on the branch

Parents, Children, and Siblings
Figure 4 illustrates the following parent, child, and sibling relationships:

® A parent is a member that has a branch below it. For example, Margin is a
parent member for Sales and Cost of Goods Sold.

e A childis amember that has a parent above it. For example, Sales and Cost of
Goods Sold are children of the parent Margin.

e Siblings are child members of the same immediate parent, at the same
generation. For example, Sales and Cost of Goods Sold are siblings (they both
have the parent Margin), but Marketing (at the same branch level) is not a
sibling because its parent is Total Expenses.
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Descendants and Ancestors

Figure 4 illustrates the following descendant and ancestral relationships:

® Descendants are all the members in branches below a parent. For example,
Profit, Inventory, and Ratios are descendants of Measures. The children of
Profit, Inventory, and Ratios are also descendants of Measures.

e Ancestors are all the members in branches above a member. For example,
Margin, Profit, and Measures are ancestors of Sales.

Roots and Leaves

Figure 4 illustrates the following root and leaf member relationships:

e The root is the top member in a branch. Measures is the root for Profit,
Inventory, Ratios, and the children of Profit, Inventory, and Ratios.

® Leaf members have no children. They are also referred to as detail members,

level 0 members, and leaf nodes. For example, Opening Inventory, Additions,
and Ending Inventory are leaf members.

Generations and Levels
Figure 4 illustrates the following generations and branch levels:

o Generation numbers refer to consolidation levels within a dimension. A root
branch of the tree is generation 1. Generation numbers increase as you count
from the root toward the leaf member. In Figure 4, Measures is generation 1,
Profit is generation 2, and Margin is generation 3. All siblings of each level

belong to the same generation; for example, Inventory and Ratios are also
generation 2.

Figure 5 shows part of the Product dimension with its generations numbered.

Figure 5: Generations

Product
Generation 1 lricm
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o Level also refers to a branch within a dimension; however, levels reverse the
numerical ordering that Essbase uses for generations. The levels count up
from the leaf member toward the root. The root level number varies depending
on the depth of the branch. In the example in Figure 4, Sales and Cost of
Goods Sold are level 0. All other leaf members are also level 0. Margin is level
1 and Profit is level 2. Notice that the level number of Measures varies
depending on the branch. For the Ratios branch, Measures is level 2. For the
Total Expenses branch, Measures is level 3.

Figure 6 shows part of the Product dimension with its levels numbered.

Figure 6: Levels

roduct
[~ 100
/ DD-1D
Level2/ 5100-10-12
Z[100-10-16
Level 1
Level 0

Note: You can assign a name to a generation or level and then use the name as a
shorthand for all the members in that generation or level.

Identifying Values in a Multidimensional
Database

This section describes how data is stored in a multidimensional database—a cube
of cells containing data values. Each data value is stored in a single cell in the
database. You refer to a particular data value by specifying its coordinates along
each standard dimension.
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Consider the simplified database shown in Figure 7.

Figure 7: A Multidimensional Database Outline
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This database has three dimensions: Accounts, Time, and Scenario:

e The Accounts dimension has four members: Sales, COGS, Margin, and
Margin%.

e The Time dimension shown in Figure 7 has four quarter members. Figure 8
shows only the members in Qtrl.

e The Scenario dimension has two child members: Budget for budget values and
Actual for actual values.

Each intersection of members (one member from each dimension) represents a
data value. The example in Figure 8 has three dimensions; thus, the dimensions
and data values in the database can be represented in a cube.

Figure 8: Three-Dimensional Database
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The shaded cells in Figure 9 called a slice illustrate that, when you refer to Sales,
you are referring to the portion of the database containing eight Sales values.

Figure 9: Sales Slice of the Database
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Slicing a database amounts to fixing one or more dimensions at a constant value
while allowing the other dimensions to vary.

When you refer to Actual Sales, you are referring to the four Sales values where
Actual and Sales intersect as shown by the shaded area in Figure 10.

Figure 10: Actual, Sales Slice of the Database
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A data value is stored in a single cell in the database. To refer to a specific data
value in a multidimensional database, you specify its member on each dimension.
In Figure 11, the cell containing the data value for Sales, Jan, Actual is shaded. The
data value can also be expressed using the cross-dimensional operator (->) as
Sales -> Actual -> Jan.

Figure 11: Sales -> Jan -> Actual Slice of the Database
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Looking at Data from Different Perspectives

Slicing the database in different ways gives you different perspectives of the data.
The slice of January in Figure 12, for example, examines all data values for which
the Year dimension is fixed at Jan.

Figure 12: Data for January
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The slice in Figure 13 shows data for the month of February:

Figure 13: Data for February
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The slice in Figure 14 shows data for profit margin:

Figure 14: Data for Profit Margin
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Designing and Creating a Simple Application

Use this section to build and analyze a sample application called Simple. This
application is for a company called The Car Company (TCC). TCC manufactures,
markets, and distributes cars and trucks across the United States. This is not a
sample application supplied with the software but is an example used to illustrate
how you can quickly create your own first application.

These steps are similar to those you would use to create any Essbase application:
e “Analyzing the Application Requirements” on page 70
e “Organizing Multidimensional Data” on page 70

e “Adding and Deleting Standard Dimensions and Stored Members” on page 74
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Analyzing the Application Requirements

Before you design an application, you must analyze the company data and
determine requirements. Analysts at TCC prepare budget forecasts and track
performance on a monthly basis.

Because TCC plans and tracks a variety of products over several markets, the
process of deriving and analyzing data is quite tedious. Last month, analysts
spent the majority of their time entering, rekeying, and preparing reports.

TCC needs a centralized repository for financial data that allows administrators to
load data from different sources. The data repository should reside on a server
accessible to analysts throughout the organization. Because all users have access
to the server, they can retrieve data at will, regardless of its origin. To
accommodate their needs, TCC chooses Essbase.

Organizing Multidimensional Data

To organize your data in a multidimensional structure, create a database outline.
The outline defines the structure of the database, including the dimensions and
members that it contains. It is important to remember that Essbase stores the
database outline separately from the data in the database. Each time you make a
significant change to the database outline, Essbase restructures the data to support
the change. For more information on how to build an outline, see Chapter 7,
“Creating and Changing Database Outlines.”

This section contains information to help you create and understand the outline
created for TCC:

e “Understanding the Outline” on page 70
e “Determining a Logical Structure” on page 71

e “Using the Logical Structure to Answer Questions” on page 72

Understanding the Outline

A database outline contains standard dimensions, attribute dimensions, and
members. The members can be stored or they can be dynamically calculated
upon retrieval. The following example uses only standard dimensions and stored
members. For more information about attribute dimensions and dynamically
calculated members, see “Introducing Dimensions and Members” on page 60.
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Determining a Logical Structure

To determine a logical structure for the data, remember that standard dimensions
often parallel a company’s organization. In Figure 15 the TCC Simple database
has four standard dimensions: Time, Product, Market, and Measures.

Figure 15: TCC Simple Database Showing Four Standard Dimensions

gliE (Current Alias Table: Default)

Give each dimension two members as shown in Figure 16.

Figure 16: TCC Simple Database with Standard Dimensions and Members

fWE (Current Alias Table: Default)
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To appreciate the power of the multidimensional database, you need to understand
how Essbase organizes members and standard dimensions. Consider a traditional
spreadsheet, where a cell is at the intersection of a row and column. In a
multidimensional database, a cell, or data value, is defined by the intersection of
all the standard dimensions in the database.

For example, a spreadsheet cell is the intersection of a certain row and a certain
column; for instance, row 3 and column 4. An Essbase data value is defined by the
intersection of one member on each of the standard dimensions. For example, a
data value can be at the intersection of Spring, Cars, Chicago, and Sales. See
Chapter 3, “Basic Architectural Elements” for more information on how Essbase
stores data values.

The database size is defined by its standard dimensions and members. For
example, TCC is a four-dimensional database with three members in each
dimension, including the root member (the member that is the name of the
dimension). To determine the maximum number of values in the database,
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multiply the number of members in each dimension. For TCC, the maximum
number of values is 3 x 3 x 3 x 3, so TCC has 81 potential data values. It is
easy to see from this example how fast a multidimensional database can grow.

Using the Logical Structure to Answer Questions

Look at a subset of the 81 data values for the TCC database to determine how
Essbase structures data. A typical query might be: How many cars and trucks did
TCC sell in the spring? Begin with the member Spring, and list combinations of
standard dimensions and members from the database outline for Spring.
Remember, a data value must be defined by one member from each standard
dimension. Table 1 contains all of the values that constitutes the Spring list, with
the consolidated members in bold.

Table 1: Data Values and Consolidation Points for TCC

Time Product Market Measures Data Value
Spring Cars Chicago Sales 800
Spring Cars Chicago Expenses 600
Spring Cars Chicago Measures 200
Spring Cars New York Sales 500
Spring Cars New York Expenses 200
Spring Cars New York Measures 300
Spring Cars Market Sales 1300
Spring Cars Market Expenses 800
Spring Cars Market Measures 500
Spring Trucks Chicago Sales 700
Spring Trucks Chicago Expenses 400
Spring Trucks Chicago Measures 300
Spring Trucks New York Sales 550
Spring Trucks New York Expenses 150
Spring Trucks New York Measures 400
Spring Trucks Market Sales 1250
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Table 1: Data Values and Consolidation Points for TCC (Continued)

Time Product Market Measures Data Value
Spring Trucks Market Expenses 550
Spring Trucks Market Measures 700
Spring Product Chicago Sales 1500
Spring Product Chicago Expenses 1000
Spring Product Chicago Measures 500
Spring Product New York Sales 1050
Spring Product New York Expenses 350
Spring Product New York Measures 700
Spring Product Market Sales 2550
Spring Product Market Expenses 1350
Spring Product Market Measures 1200

Here are just a few of the questions you can answer using this data:

e How many cars did TCC sell in New York in the spring?

e Did TCC lose money on truck sales in New York in the spring?

e How many trucks did TCC sell in Chicago in the spring?

e What were the associated profits and revenues during that period?

A typical database contains associated formulas and a Essbase script to analyze the
data. For more information on developing formulas and Essbase scripts, see
Chapter 24, “Introduction to Database Calculations.”
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Adding and Deleting Standard Dimensions and
Stored Members

In this section, you will apply a few hypothetical situations to the TCC database.
You will consider what happens to the multidimensional database when you add
and delete members and standard dimensions:

e “Adding Stored Members” on page 74
e “Adding a Standard Dimension” on page 76

e “Removing a Standard Dimension” on page 77

Adding Stored Members

In this example, you will append additional stored members to the database under
each standard dimension. Add two seasons under Time; one product, Motorcycles;
one market, LA; and three members, Profits, Inventory, and Ratios, under the
Measures dimension. Refer to Figure 17. For more information on how to build an
outline, see Chapter 7, “Creating and Changing Database Outlines.”

Figure 17: Adding Stored Members to the Outline
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If you tried to create a table similar to Table 1, your table would look like the one
shown in Table 2.

Table 2: Data Values and Consolidation Points of Stored Members

Time Product Market Measures Data Value
Winter Cars Chicago Sales 1000
Winter Cars Chicago Expenses 600
Winter Cars Chicago Profits

Winter Cars Chicago Inventory 1600

and so on

The new database is going to be much larger than the old one. There are now five
members in the Time dimension, four members in each of the Product and Market
dimensions, and six members in the Measures dimension.

To determine the maximum potential number of values in the database, multiply
the number of stored members in each standard dimension: 5 x 4 x 4 x 6 =480. So,
by adding seven new members, the Simple multidimensional database has grown
to a potential 480 values.
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Adding a Standard Dimension

Add a new standard dimension called Distribution Channel to the database outline.
Give the new dimension two stored members, Retail and Wholesale as shown in
Figure 18. For more information, see “Adding Dimensions and Members to
Outlines” on page 179.

Figure 18: Adding a Standard Dimension to the Outline
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Because the Simple database now has 5 standard dimensions and 17 stored
members, the maximum potential number of valuesis 5 x 4 x 4 x 6 x 3 = 1,440.
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When you add a new standard dimension to an outline, you must associate any data
in the database with one of the members of the new dimension. For example, in the
Simple database, you would have to specify whether the existing data represented
Retail or Wholesale. You would then need to load data and calculate the database.
For more information, see Chapter 20, “Introducing Data Loading” and

Chapter 24, “Introduction to Database Calculations.”
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Removing a Standard Dimension

The TCC company wants the Simple database to represent the LA market only, so
there is no need for a Market dimension. Delete the Market dimension from the
database outline. The changed outline is shown in Figure 19. For more
information, see Chapter 7, “Creating and Changing Database Outlines.”

Figure 19: Deleting a Standard Dimension and Members
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This decision impacts the database in that one less standard dimension diminishes
the overall size of the database. However, data for all members in the Market
dimension still exists. If you delete a standard dimension from a database outline,
the data associated with one member of the deleted standard dimension is retained.
You must choose which member’s data to retain.

For example, removing the Market dimension from the outline implies that you
want to retain data for one member of the Market dimension. In this case, you
choose to retain the LA data.

When you delete a standard dimension, you need to recalculate data to reflect
changes to the relationships.
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In this chapter, you will learn how Essbase OLAP Server improves performance
by reducing storage space and speeding up data retrieval for multidimensional
databases. This chapter contains the following sections:

e “Attribute Dimensions and Standard Dimensions” on page 79
e “Sparse and Dense Dimensions” on page 80

e “Data Blocks and the Index System” on page 82

e “Selection of Sparse and Dense Dimensions” on page 86

e “Dense and Sparse Selection Scenarios” on page 89

o “The Essbase Solution” on page 94

Attribute Dimensions and Standard Dimensions

Essbase has two types of dimensions: attribute dimensions and standard
dimensions (non-attribute dimensions). This chapter primarily considers standard
dimensions because Essbase does not allocate storage for attribute dimension
members. Instead it dynamically calculates the members when the user requests
data associated with them.

An attribute dimension is a special type of dimension that is associated with a
standard dimension. For more information about attribute dimensions, see
Chapter 9, “Working with Attributes.”
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Sparse and Dense Dimensions
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Most data sets of multidimensional applications have two characteristics:
e Data is not smoothly and uniformly distributed.

e Data does not exist for the majority of member combinations. For example, all
products may not be sold in all areas of the country.

Essbase maximizes performance by dividing the standard dimensions of an
application into two types: dense dimensions and sparse dimensions. This division
allows Essbase to cope with data that is not smoothly distributed, without losing
the advantages of matrix-style access to the data. Essbase speeds up data retrieval
while minimizing the memory and disk requirements.

Most multidimensional databases are inherently sparse: they lack data values for
the majority of member combinations. A sparse dimension is a dimension with a
low percentage of available data positions filled.

For example, the Sample Basic database shown in Figure 20 includes the Year,
Product, Market, Measures, and Scenario dimensions. Product represents the
product units, Market represents the geographical regions in which the products
are sold, and Measures represents the accounts data. Because not every product is
sold in every market, Market and Product are chosen as sparse dimensions.

Most multidimensional databases also contain dense dimensions. A dense
dimension is a dimension with a high probability that one or more data points is
occupied in every combination of dimensions. For example, in the Sample Basic
database, accounts data exists for almost all products in all markets, so Measures
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is chosen as a dense dimension. Year and Scenario are also chosen as dense
dimensions. Year represents time in months, and Scenario represents whether the
accounts values are budget or actual values.

Note: Caffeinated, Intro Date, Ounces, and Pkg Type are attribute dimensions that are
associated with the Product dimension. Population is an attribute dimension that is
associated with the Market dimension. Members of attribute dimensions describe
characteristics of the members of the dimensions with which they are associated. For
example, each product has a size in ounces. Attribute dimensions are always sparse
dimensions and must be associated with a sparse standard dimension. Essbase does
not store the data for attribute dimensions, Essbase dynamically calculates the data
when a user retrieves it. For more information about attribute dimensions, see
Chapter 9, “Working with Attributes.”

Figure 20: Sample Basic Database Outline
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Essbase uses two types of internal structures to store and access data: data blocks
and the index system.

Essbase creates a data block for each unique combination of sparse standard
dimension members (providing that at least one data value exists for the sparse
dimension member combination). The data block represents all the dense
dimension members for its combination of sparse dimension members.

Essbase creates an index entry for each data block. The index represents the
combinations of sparse standard dimension members. It contains an entry for each
unique combination of sparse standard dimension members for which at least one
data value exists.

For example, in the Sample Basic database outline shown in Figure 21, Product
and Market are sparse dimensions.

Figure 21: Product and Market Dimensions from the Sample Basic Database

DF’roduct Caffeinated, Ounces, F'kg Type }

[~)100 (Alias: Colas
1DD 10 Al|as Cola) {Caffeinated: True, Ounces: 12, Pky Type:Can}

1DD 20 (Alias: Diet Cola) {Caffeinated: True, Ounces: 12, Pky Type:Can}
100-30 (Alias: Caffeine Free Cola) {Caffeinated:False, Ounces: 16, Pky Type: Bottle}
— []200 (Alias: Root Beer)
— ]300 (Alias: Cream Soda)
— []400 (Alias: Fruit Soda)
L— [pDiet (Alias: Diet Drinks)
[AJMarket {Population }
— [~East (UDAs: Major Market)
MNew York (UDAs: Major Market) {Population: 21000000}
Massachusetts (UDAs: Major Market) {Population: 2000000}
Florida (UDAs: Major Market) {Population: 15000000}
Connecticut (UDAs: Small Market) {Population:6000000}
MNew Hampshire (UDAs: Small Market) {Population: 3000000}

[t
— ] South (UDAs: Small Market)
L— [ Central (UDAs: Major Market)

If data exists for Caffeine Free Cola in New York, then Essbase creates a data
block and an index entry for the sparse member combination of Caffeine Free Cola
(100-30) -> New York. If Caffeine Free Cola is not sold in Florida, then Essbase
does not create a data block or an index entry for the sparse member combination
of Caffeine Free Cola (100-30) -> Florida.

The data block Caffeine Free Cola (100-30) -> New York represents all the Year,
Measures, and Scenario dimensions for Caffeine Free Cola (100-30) -> New
York.
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Each unique data value can be considered to exist in a cell in a data block. When
Essbase searches for a data value, it uses the index to locate the appropriate data
block asd shown in Figure 22. Then, within the data block, it locates the cell
containing the data value. The index entry provides a pointer to the data block. The
index handles sparse data efficiently because it includes only pointers to existing
data blocks.

Figure 22: Simplified Index and Data Blocks

Index

2 5
Data Blocks

Figure 23 shows part of a data block for the Sample Basic database. Each
dimension of the block represents a dense dimension in the Sample Basic
database: Time, Measures, and Scenario. A data block exists for each unique
combination of members of the Product and Market sparse dimensions (providing
that at least one data value exists for the combination).

Figure 23: Part of a Data Block for the Sample Basic Database
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Each data block is a multidimensional array that contains a fixed, ordered location
for each possible combination of dense dimension members. Accessing a cell in
the block does not involve sequential or index searches. The search is almost
instantaneous, resulting in optimal retrieval and calculation speed.

Essbase orders the cells in a data block according to the order of the members in
the dense dimensions of the database outline.

A (Dense)
al
az2
B (Dense)
bl
bll
bl2
b2
b21
b22
C (Dense)
cl
c2
c3
D (Sparse)
dl
d2
da21
d22
E (Sparse)
el
e2
e3
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The block in Figure 24 represents the three dense dimensions from within the
combination of the sparse members d22 and e3 in the preceding database outline.
In Essbase, member combinations are denoted by the cross-dimensional operator.
The symbol for the cross-dimensional operator is ->. So d22, e3 is written

d22 ->e3. A, b21, c3 is written A ->b21 -> c3.

Figure 24: Data Block Representing Dense Dimensions for d22 -> e3

Data Block for d22->e3
C al

a2

A
b11 ]
b12 -

b1
b21 L1
b22 \

b2

° a—y //Cell A-=h21-203

] |~
~.L

Essbase creates a data block for every unique combination of the members of the
sparse dimensions D and E (providing that at least one data value exists for the
combination).

Data blocks, such as the one shown in Figure 24, may include cells that do not
contain data values. A data block is created if at least one data value exists in the
block. Essbase compresses data blocks with missing values on disk, expanding
each block fully as it brings the block into memory. Data compression is optional,
but is enabled by default. For more information, see “Data Compression” on
page 1124.

By carefully selecting dense and sparse standard dimensions, you can ensure that
data blocks do not contain many empty cells. In Essbase, empty cells are known

as missing or #MISSING data. You can also minimize disk storage requirements

and maximize performance.
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lection of Sparse and Dense Dimensions

In most data sets, existing data tends to follow predictable patterns of density
and sparsity. If you match patterns correctly, you can store the existing data in a
reasonable number of fairly dense data blocks, rather than in many highly sparse
data blocks.

Changing the Sparse-Dense Configuration

When you add a dimension to an outline in Outline Editor, Essbase automatically
sets the dimension as sparse.

To help you determine whether dimensions should be sparse or dense, Essbase
provides data storage information in the Data Storage dialog box in Application
Manager.

» To open the dialog box shown in Figure 25, open the database outline and choose
Settings > Data Storage.

Figure 25: Data Storage Dialog Box
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Essbase can make recommendations for the sparse-dense configuration of
dimensions based on the following factors:

e The time and accounts tags on dimensions
e The probable size of the data blocks

e Characteristics that you attribute to the dimensions in this dialog box

Click the Recommend button to open the recommendations portion of the dialog
box. For more information on time and accounts tags, see “Setting the Dimension
Type” on page 194. For more information on using the Outline Editor to create
database outlines, see Chapter 7, “Creating and Changing Database Outlines.”

You can apply a recommended configuration or you can turn off automatic
configuration and manually set the sparse or dense property for each dimension.
Attribute dimensions are always sparse dimensions. Keep in mind that you can
associate attribute dimensions only with sparse standard dimensions.

Note: The automatic configuration of dense and sparse dimensions provides only an
estimate. It cannot take into account the nature of the data you will load into your
database or multiple user considerations.

Determining the Sparse-Dense Configuration for
Sample Basic

Consider the Sample Basic database that is shipped with Essbase. The Sample
Basic database represents data for The Beverage Company (TBC).

TBC does not sell every product in every market; therefore, the data set is
reasonably sparse. Data values do not exist for many combinations of members in
the Product and Market dimensions. For example, if Caffeine Free Cola is not sold
in Florida, then data values do not exist for the combination Caffeine Free Cola
(100-30)->Florida. So, Product and Market are sparse dimensions. Therefore, if
no data values exist for a specific combination of members in these dimensions,
Essbase does not create a data block for the combination.

However, consider combinations of members in the Year, Measures, and Scenario
dimensions. Data values almost always exist for some member combinations on
these dimensions. For example, data values exist for the member combination
Sales->January->Actual because at least some products are sold in January. Thus,
Year and, similarly, Measures and Scenario are dense dimensions.
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The sparse-dense configuration of the standard dimensions in the Sample Basic
database may be summarized as follows:

o The sparse standard dimension are Product and Market.

o The dense standard dimensions are Year, Measures, and Scenario.

Essbase creates a data block for each unique combination of members in the
Product and Market dimensions. Each data block represents data from the dense
dimensions. The data blocks are likely to have few empty cells.

For example, consider the sparse member combination Caffeine Free Cola
(100-30), New York, illustrated by Figure 26:

e If accounts data (represented by the Measures dimension) exists for this
combination for January, it probably exists for February and for all members
in the Year dimension.

e If a data value exists for one member on the Measures dimension, then it is
likely that other accounts data values exist for other members in the Measures
dimension.

e If Actual accounts data values exist, then it is likely that Budget accounts data
values exist.

Figure 26: Dense Data Block for Sample Basic Database
Data Block for Caffeine Free Cola->New York

. Scenario
T|Vv

]
]

Measures

Data Values in

/ Shaded Cells
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Dense and Sparse Selection Scenarios

The following scenarios show how a database is affected when you select different
dense and sparse standard dimensions. Assume that these scenarios are based on
typical databases with at least seven dimensions and several hundred members:

e “Scenario 1: All Sparse Standard Dimensions” on page 89
e “Scenario 2: All Dense Standard Dimensions” on page 90
e “Scenario 3: Dense and Sparse Standard Dimensions” on page 90

e “Scenario 4: A Typical Multidimensional Problem” on page 91

Scenario 1: All Sparse Standard Dimensions

If you make all dimensions sparse, Essbase creates data blocks that consist of
single data cells that contain single data values. An index entry is created for each
data block and, therefore, in this scenario, for each existing data value.

This configuration produces a huge index that requires a large amount of memory.
The more index entries, the longer Essbase searches to find a specific block.

Figure 27: Database with All Sparse Standard Dimensions
B T
Large. Complex Index D D D
© Be
T

Single-Celled Blocks
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Scenario 2: All Dense Standard Dimensions

If you make all dimensions dense, as shown in Figure 28, Essbase creates one
index entry and one very large, very sparse block. In most applications, this
configuration requires thousands of times more storage than other configurations.
Essbase needs to load the entire block into memory when it searches for a data
value, which requires enormous amounts of memory.

Figure 28: Database with All Dense Standard Dimensions

AN
X AN
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X AN R

A X

A X

Huge block Single entry index

Scenario 3: Dense and Sparse Standard Dimensions

Based upon your knowledge of your company’s data, you have identified all
your sparse and dense standard dimensions. Ideally, you have approximately
equal numbers of sparse and dense standard dimensions. If not, you are probably

working with a non-typical data set and you need to do more tuning to define the
dimensions.
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Essbase creates dense blocks that can fit into memory easily and creates a
relatively small index as shown in Figure 29. Your database runs efficiently using
minimal resources.

Figure 29: An Ideal Configuration with Combination of Dense and
Sparse Dimensions
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Scenario 4: A Typical Multidimensional Problem

Consider a database with four standard dimensions: Time, Accounts, Region, and
Product. In the following example, Time and Accounts are dense dimensions, and
Region and Product are sparse dimensions.

The two-dimensional data blocks shown in Figure 30 represent data values from
the dense dimensions: Time and Accounts. The members in the Time dimension
are J, F, M and Q1. The members in the Accounts dimension are Rev, Exp, and
Net.

Figure 30: Two-dimensional Data Block for Time and Accounts
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Essbase creates data blocks for combinations of members in the sparse standard
dimensions (providing at least one data value exists for the member combination).
The sparse dimensions are Region and Product. The members of the Region
dimension are East, West, South, and Total US. The members in the Product
dimension are Product A, Product B, Product C, and Total Product.

Figure 31 shows 11 data blocks. No data values exist for Product A in the

West and South, for Product B in the East and West, and for Product C in the
East. Therefore, Essbase has not created data blocks for these member
combinations. The data blocks that Essbase has created have very few empty cells.

Figure 31: Data Blocks Created for Sparse Members on Region and Product

East West South us
A AA A AA
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AAAJA] A AAJA]
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AA[AA||AAA/A|A[A[AIA|A[A[AJA] Zota
Ak [k [ [ A A A A& A4 AAA

This example effectively concentrates all the sparseness into the index and
concentrates all the data into fully utilized blocks. This configuration provides
efficient data storage and retrieval.

Now consider a reversal of the dense and sparse dimension selections. In the
following example, Region and Product are dense dimensions, and Time and
Accounts are sparse dimensions.
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As shown in Figure 32, the two-dimensional data blocks represent data values
from the dense dimensions: Region and Product.

Figure 32: Two-Dimensional Data Block for Region and Product
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Essbase creates data blocks for combinations of members in the sparse standard
dimensions (providing at least one data value exists for the member combination).
The sparse standard dimensions are Time and Accounts.

Figure 33 shows 12 data blocks. Data values exist for all combinations of members
in the Time and Accounts dimensions; therefore, Essbase creates data blocks for
all the member combinations. Because data values do not exist for all products in
all regions, the data blocks have many empty cells. Data blocks with many empty
cells store data inefficiently.

Figure 33: Data Blocks Created for Sparse Members on Time and Accounts
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When you create an optimized Essbase database, you need to consider carefully
the following questions:

e How does your company use the data?
e How do you plan to build and order the dimensions?
e Which data compression scheme will you use?

e How do you want to create and order calculations?

For more information on:

e Planning the development of your multidimensional database, see Chapter 5,
“Case Study: Designing a Single-Server Application.”

e Selecting dense and sparse dimensions, see “Sparse and Dense Dimensions”
on page 3-80.
e Loading data, see Chapter 20, “Introducing Data Loading.”

e Compressing data and optimizing your database, see “Data Compression” on
page 1124.

e Calculating your database, see Chapter 24, “Introduction to Database
Calculations.”
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Quick Start for Implementing
Essbase

If you want to get started as quickly as possible, use Table 3 to identify the steps
to get up and running with Essbase. This table also tells you where you can find
more information about each step. Unless otherwise specified, the chapters refer
to this Essbase Database Administrator’s Guide.

Note: This chapter assumes you are a new Essbase user. If you used Version 5.x, you
need to migrate your applications and databases. See the Essbase Installation Guide
for important migration information.

Table 3: A Process Map

Process step Reference

Install Essbase. Essbase Installation Guide

Decide what components you want to install.
Be aware that the license your company
purchased might not include all options.

Assess your needs and requirements. Your budget, forecasting, and other financial

Have a clear idea of your data analysis needs | Teports with notes on how you want to improve
and of what types of calculations and reports them
you want to run.
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Table 3: A Process Map (Continued)

Process step

Reference

Analyze your data from a multidimensional

perspective.

Consider:

*  Where are your data sources?

e  What type is the data? Is it detailed,
relational data or is it higher-level,
hierarchical data that can be used for
analysis?

* In what format is the data?

* How will you access the data? If you need to
access relational data, you may need SQL

Interface or Integration Server (a separately
purchasable product).

e Chapter 2, “Multidimensional Concepts”
* Essbase SQL Interface Guide
* ODBC drivers documentation

* Essbase Integration Services documentation

Learn the fundamentals of Essbase and
distributed OLAP.

* Chapter 1, “Essbase and Multidimensional
Databases”

* Chapter 2, “Multidimensional Concepts”
* Chapter 3, “Basic Architectural Elements”

* Chapter 6, “Creating Applications and
Databases”

* Chapter 9, “Working with Attributes”

* Chapter 13, “Designing Partitioned
Applications”

* Attend an Essbase training class; contact
your software provider for details.

Design your application and database.

Think about which dimensions you will
designate as sparse and which as dense, which
dimensions you will designate as time and
which as account, and where you will include
attribute dimensions.

Chapter 5, “Case Study: Designing a
Single-Server Application”

Estimate the size of your database.

Appendix C, “Estimating Disk and Memory
Requirements”

% H
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Table 3: A Process Map (Continued)

Process step

Reference

Allocate storage and specify Essbase kernel
settings for your database.

* Chapter 38, “Managing Essbase Kernel
Settings”

e Chapter 39, “Allocating Storage and
Compressing Data”

Learn about Partitioning. Think about whether
your data can benefit from being decentralized
into connected databases.

e Chapter 13, “Designing Partitioned
Applications”

e Chapter 14, “Building and Maintaining
Partitions”

Learn about dynamic calculations and how
they can greatly improve performance.

Chapter 28, “Dynamically Calculating Data
Values”

Create an application and a database.

Chapter 6, “Creating Applications and
Databases”

Design security for your database. Think about
who needs access to the data, who should have
update authority, and who should have
read-only access?

Part IV, “Designing and Building a Security
System”

Build an outline for your database.

Chapter 7, “Creating and Changing Database
Outlines”

Build the dimensions. Decide whether your
data loads will introduce new members into the
outline. If so, set up dynamic dimension
building. If not, set up regular data loads.

e Chapter 18, “Introducing Dynamic
Dimension Building”

» Chapter 19, “Building Dimensions Using a
Rules File”

Load your data.

Part V, “Building Dimensions and Loading
Data”

Calculate your database.

Part VI, “Calculating Data”

Run a report.

Part VIII, “Storing and Protecting Data”

Use Spreadsheet Add-in to retrieve data.

The Essbase Spreadsheet Add-in User’s Guide
for your spreadsheet application

Link files or cell notes to data cells.

Chapter 11, “Linking Objects to Essbase Data”

Assign alias names to your members.

Chapter 10, “Creating and Managing Aliases”
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Table 3: A Process Map (Continued)

Process step

Reference

Copy or export data subsets.

Chapter 37, “Copying Data Subsets and
Exporting Data to Other Programs”

Back up and restore your data.

Chapter 44, “Backing Up and Restoring Data”

Design a currency application.

Chapter 12, “Designing and Building Currency

Conversion Applications”

Fine-tune your database performance and
storage settings.

* Chapter 38, “Managing Essbase Kernel
Settings”

e Chapter 39, “Allocating Storage and
Compressing Data”

* Chapter 46, “Monitoring Performance”

Automate routine operations by using
ESSCMD.

Chapter 45, “Automating the Production
Environment”

Maintain your applications.

Part IX, “Maintaining and Automating
Hyperion Essbase”

Analyze and improve performance and
troubleshoot errors if they occur.

Part X, “Optimizing and Troubleshooting
Essbase”

98 W
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Designing and Creating
Applications and Databases

Part IT describes how to create single-server Essbase applications and databases.
This part includes information on attributes, aliases, linked reporting objects, and
currency conversion applications. Part II contains the following chapters:

Chapter 5, “Case Study: Designing a Single-Server Application,” describes
the rules used to design a single-server, multidimensional database solution
for your organization. It contains detailed examples that show how to apply
these rules.

Chapter 6, “Creating Applications and Databases,” describes how to create
and manage applications and databases.

Chapter 7, “Creating and Changing Database Outlines,” describes how to
create and modify database outlines using the Application Manager.

Chapter 8, “Setting Dimension and Member Properties,” illustrates how to set
attributes for the dimensions and members in an outline using the Application
Manager.

Chapter 9, “Working with Attributes,” describes attribute dimensions and
members and how to define them using the Application Manager.

Chapter 10, “Creating and Managing Aliases,” describes how to create one or
more aliases for dimensions and members in an outline using the Application
Manager.

Chapter 11, “Linking Objects to Essbase Data,” describes how to link various
kinds of data with any cell in a Essbase database.

Chapter 12, “Designing and Building Currency Conversion Applications,”
introduces you to currency applications, describes how to create them, and
explains how to calculate currency conversions.
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Designing and Creating Applications and Databases
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Case Study: Designing a
Single-Server Application

To implement a multidimensional database, first you install Essbase, and then you
design and create an application. You analyze data sources and define
requirements very carefully and then decide whether a single-server application or
a partitioned, distributed approach best serves your needs. For criteria that you can
review to decide whether to partition an application, see Chapter 13, “Designing
Partitioned Applications.”

Using a case study, this chapter provides an overview of the database planning
process and discusses working rules that you can follow to design a single-server,
multidimensional database solution for your organization. For detailed
information about building applications and databases, see Chapter 6, “Creating
Applications and Databases.”

This chapter includes the following sections:

e “Designing an Application” on page 102

e “Case Study: The Beverage Company” on page 103
e “Planning and Analyzing” on page 104

e “Drafting an Outline” on page 118

e “Loading Test Data” on page 126

e “Defining and Testing Calculations” on page 127

e “Defining Reports” on page 138

e “Verifying the Design” on page 139
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Designing an Application

As illustrated in Figure 34, designing an application is a cyclic process that moves
from a planning stage to verification stage.

Figure 34: The Database Design Cycle

Repeat Process as Needed

Verify with Users Plan and Analyze

Define Reports Define the Outline

Define Calculations Check System Requirements

Load Test Data

The database design process includes the following basic steps:

1. Analyze business needs and plan the database. In this step you determine
the information needs that the application and database must satisfy. You
identify source data, user information, and access needs.

2. Define the database outline. The outline determines the structure of the
database—what information is stored and how different pieces of information
relate to one another.

3. Check system requirements. How you meet system requirements and define
system parameters affects the efficiency and performance of the database.
Make sure that you have allocated enough disk space for the database and
that the index and data file caches in memory are of adequate size (see
Appendix C, “Estimating Disk and Memory Requirements” and Chapter 39,
“Allocating Storage and Compressing Data”).

4. Load test data into the database. After an outline and a security plan are in
place, you load the database with test data to enable the later steps of the
process.
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5. Define calculations. Now you test the consolidations in the outline and write
and test formulas and calculation scripts for specialized calculations.

6. Define reports. Users access data through printed or online reports and
spreadsheets and even on the World Wide Web. If you plan to provide
predefined reports to users, design the report layouts and run the reports.

7. Verify with users. It is important to ensure that the database satisfies the goals
of the application. You should solicit and carefully consider the opinions of the
users. Do the calculations give them the information they need? Are they able
to generate reports quickly? Are they satisfied with consolidation times? In
short, ask users if the database works for them.

8. Repeat the process. To fine-tune the design, repeat steps 1 through 7.

Case Study: The Beverage Company

This chapter bases the database planning process on the needs of a fictitious
company called The Beverage Company (TBC) and uses TBC as an example to
demonstrate how to build an Essbase database. The examples follow a variation of
the Sample Basic application that is included with the Essbase installation.

TBC manufactures, markets, and distributes soft drink products internationally.
Analysts at TBC prepare budget forecasts and compare performance to budget
forecasts on a monthly basis. The financial measures the analysts track are profit
and loss and inventory data.

TBC uses spreadsheet packages to prepare budget data and perform variance
reporting. Because TBC plans and tracks a variety of products over several
markets, the process of deriving and analyzing data is tedious. Last month,
analysts spent most of their time entering and rekeying data and preparing reports.

TBC has determined that Essbase is the best tool for creating a centralized
repository for financial data. The data repository will reside on a server that is
accessible to analysts throughout the organization. Users will have access to the
server and will be able to load data from various sources and retrieve data when
they need it. TBC has a variety of users, so TBC expects that different users will
have different security levels for accessing data.
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Planning and Analyzing

The design and operation of an Essbase multidimensional database plays a key
role in achieving a well-tuned system that enables you to analyze a business
efficiently. Given the size and performance volatility of multidimensional
databases, developing an optimized database is critical.A detailed plan that
outlines data sources, user needs, and prospective database elements can save you
development and implementation time.

The planning and analysis phase involves three tasks:
e “Identifying Source Data” on page 104
e ‘“Identifying User Requirements” on page 105

e “Creating a Business Model” on page 106

When designing a multidimensional application, consider these factors:

e How information flows within the company—who uses what data for what
purposes

e The types of reporting the company does—what types of data must be
included in the outline to serve user reporting needs

Before you create a database and build its outline, you must create an Essbase
application to contain it. Applications that use the optional Essbase currency
conversion module generally consist of a main database and a separate currency
database (see Chapter 12, “Designing and Building Currency Conversion
Applications”).

Identifying Source Data

104 W

First, you need to evaluate the source data that you want to include in the database.
Think about where the data resides and how often you plan to update the database
with the data. This up-front research saves time when you create the database
outline and load data into the Essbase database.

Determine the scope of the database. If an organization has thousands of product
families containing hundreds of thousands of products, you may want to store data
values only for product families. Interview members from each user department to
find out what data they process, how they process data today, and how they want
to process data in the future.
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Carefully define reporting and analysis needs.
e Does the data support these needs?

e If not, what additional data do you need and where will you find the needed
data?

Where does each department currently store data?
e Isitin a form that Essbase can use?

e Do departments store data in a DB2 database on an IBM mainframe, in a
relational database on a UNIX-based server, or in a PC-based database or
spreadsheet?

e Who updates the database and how frequently?

e Do the individuals who need to update data have access to the data?

Finally, make sure that all the data you want is ready to load in the necessary
format. You can save hours of time by making sure that data is readily available
and easy for Essbase to import. For a list of valid data sources that you can import
into Essbase, see Chapter 23, “Performing and Debugging a Data Load.