Essbase Analytic Services

Release 7.1

Database Adminigtrator’ sGuides:

Volumel: Designingand Creating Analytic Services
Databases

Volumell: Loading, Calculating, and Retrieving Data
Volumelll: Optimization and System Administration

VolumelV: Creating, Cal culating, and Managing
Aggregate Storage Databases

O
00

Hyperion® Hyperion Solutions Corporation



Copyright 1996—2004 Hyperion Solutions Corporation. All rights reserved.
May be protected by Hyperion Patents, including U.S. 5,359,724 and U.S. 6,317,750

“Hyperion,” the Hyperion “H” logo and Hyperion’s product names are trademarks of Hyperion. Referencesto other
companies and their products use trademarks owned by the respective companies and are for reference purpose only.

No portion of this manual may be reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopying, recording, or information storage and retrieval systems, for any purpose other than the
purchaser’s personal use, without the express written permission of Hyperion.

The information contained in this manual is subject to change without notice. Hyperion shall not be liable for errors
contained herein or consequential damages in connection with the furnishing, performance, or use of this material.

This software described in this manual is licensed exclusively subject to the conditions set forth
in the Hyperion license agreement. Please read and agree to all terms before using this software.

GOVERNMENT RIGHTSLEGEND: Use, duplication or disclosure by the U.S. Government is subject to restrictions set
forth in the applicable Hyperion license agreement and as provided in DFARS 227.7202-1(a) and 227.7202-3(a) (1995),
DFARS 252.227-7013(c)(1)(ii) (Oct 1988), FAR 12.212(a) (1995), FAR 52.227-19, or FAR 52.227-14, as applicable.

Hyperion Solutions Corporation
1344 Crossman Avenue
Sunnyvale, California 94089

Printed inthe U.SA..



Essbase Analytic Services
Release 7.1

- Database Administrator’ sGuide

Volumel: Designingand Creating Analytic Services
Databases

@)
00

Hyperion@ Hyperion Solutions Corporation



Copyright 1996—2004 Hyperion Solutions Corporation. All rights reserved.
May be protected by Hyperion Patents, including U.S. 5,359,724 and U.S. 6,317,750

“Hyperion,” the Hyperion “H” logo and Hyperion’s product names are trademarks of Hyperion. References to other
companies and their products use trademarks owned by the respective companies and are for reference purpose only.

No portion of this manual may be reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopying, recording, or information storage and retrieval systems, for any purpose other than the
purchaser’s personal use, without the express written permission of Hyperion.

The information contained in this manual is subject to change without notice. Hyperion shall not be liable for errors
contained herein or consequential damages in connection with the furnishing, performance, or use of this material.

This software described in this manual is licensed exclusively subject to the conditions set forth
in the Hyperion license agreement. Please read and agree to all terms before using this software.

GOVERNMENT RIGHTSLEGEND: Use, duplication or disclosure by the U.S. Government is subject to restrictions set
forth in the applicable Hyperion license agreement and as provided in DFARS 227.7202-1(a) and 227.7202-3(a) (1995),
DFARS 252.227-7013(c)(1)(ii) (Oct 1988), FAR 12.212(a) (1995), FAR 52.227-19, or FAR 52.227-14, as applicable.

Hyperion Solutions Corporation
1344 Crossman Avenue
Sunnyvale, California 94089

Printed inthe U.SA..



DOCUMENT SETUCLUIE ...ttt e ettt e e e e ettt ee e e s e e st b e e e s e s essasaneseeesssnsesnneesssnsses XVi

Where to Find DOCUMENEALION .......coueuiiiiiieirieieese e XVi
(0000177 011 [0] ST P PP UPSOPPPR XVii
AdAItioNal SUDPPOIT......eoueeee ettt ese e e s e stesbeseesreenesseeneeneeneens XiX
Documentation FEEODACK .........cc..iiiiiieie et XiX
Part I: Understanding Essbase Analytic Services.......cccoeveevennnns 21
Chapter 1: Introducing Hyperion Essbase........oinnninins 23
KBY FEBLUIES.......c.eeiiiiiie ittt r et e ne e 24
Integration with EXisting INfraStrUCLUIe ...........cooviireeieie e 24
Data INEEGIELION .....veueeeeeeeee ettt sttt e b b e et b ebe e e e nne e s 24
Ease of Server and Database AAMINISIration ..........ccovveiieneeneneeneeese s 24
Mission Critical Applicationsin Web-based Environments...........ccccooeveeervrnennne 25
POWEITUl QUEIYING ...ttt sttt 25
CAlCUIBLIONS ...ttt bbbt e 25
WIite-Back @8N0 SECUMTY .....ooveiieiiieirierie sttt 25
Ease Of DEVEIOPIMENT.......cce et nes 26
Essbase Product COMPONENES .........couruerirririiieisie ettt sesie e seere st seere e sesneseenes 27
ANAIYEIC SEIVICES. ....nieeie ettt e st st te e e e sse e s eneenaeseesneenes 27
AdMINiSIratioN SEIVICES ......civiiieieiiiei it 28
DEPIOYMENT SEIVICES. ....c.ecuieiiei ittt ettt be bbb b e sae s 28
Spreadsheet Products and Hyperion ANalyZer .........ccovevvvvienienenese e 29

Essbase Analytic Services Database Administrator's Guide m i



Contents

INEEQraliON SEIVICES.....cvivecieciectecete ettt ettt re e seeaene e re e s 29
Application Programming INterface (AP .....ccooe e ieeeriee e 29
DEVEIOPEr PrOOUCES ........cvecieiieciecesie ettt sttt sne e ere e 29
D= 7= AV 01 30
Chapter 2: Understanding Multidimensional Databases.................... 31
OLAP and Multidimensional DatahaSes ..........cccecueieieiecisieee et 31
DIimensions and MEMDENS ..o 33
OULHNE HIErarChIES ... 34
Dimension and Member Relationships.........cccccvieieevie e 35
Parents, Children, and SIbliNgS........cccooviviirieeierreere e 35
Descendants and ANCESLONS .........coveeerierieiese et sae st ene s 36

ROOLS @NA LEAVES ..ottt 36
Generations AN LEVEIS........covcviiiece et 36

Standard Dimensions and Attribute DiMeNSioNS.........ccoeveeeinineneee e 37
Sparse and DeNnse DIMENSIONS ........ccveieerieieresese et eee e et see e sre e e neeseeneas 38
Selection of Dense and Sparse DIMENSIONS..........cveviererveiinesieee e e see e 39
Dense-Sparse Configuration for Sample BasiC........cccovovvvvereeeeneene e 40

Dense and Sparse SeleCtion SCENANO .......ccoveeveeiiiieie e 41

D= 2 B 0] =0 = PO P PRSPPI 44
DAAVEAIUES ...ttt st ettt ae e e a e renre s 45
Data Blocks and the INdeX SYStEM.........ccccvviiiieeieeeereee e 46
MUILIPIE DB VIBWS ...ttt sttt ne e e sre e e 50
Chapter 3: Quick Start for Implementing Analytic Services............. 53
Chapter 4: Basic Architectural Elements .........cccccooveeviiccceccsieen 61
Attribute Dimensions and Standard DimMENSIONS...........ccccveeieenerese e 61
Sparse and DeNnse DIMENSIONS.........covieriiieeeeeniere e e seseseeeeseesee e sreseeeseeneeneeneessensens 62
Data Blocks and the INdeX SYStEM .........ccveieieiiie e 64
Selection of Sparse and Dense DIMENSIONS..........cooviveeeeerriene e et seee e seeee e see s 68
Determining the Sparse-Dense Configuration for Sample Basic...........cccccveveevenee. 68
Dense and Sparse Sel€CtiON SCENAMOS .......c.cieeierieriesire et se e e nas 70
Scenario 1: All Sparse Standard DIMENSIONS .......cccoovvereeire e 70
Scenario 2; All Dense Standard DIimMENSIONS........c..covverieiiieseeeceeeeeese e 71

iv m Essbase Analytic Services Database Administrator’'s Guide



Contents

Scenario 3; Dense and Sparse Standard DImeNSIONS..........ccccceeeveveieceeeeceeeeee 72
Scenario 4: A Typical Multidimensional Problem ..., 72
The Analytic SErviceS SOIULION .........cciiieiiieieseeee sttt sre e 75
Chapter 5: Case Study: Designing a Single-Server,
Multidimensional Database ... 77
Process for Designing @ Database ..........ccveveeiieieiie ittt 78
Case Study: The Beverage COMPANY .......ccoveeerereieresieeieseeeeeeeseeseeseesseseesseesessesssensessens 79
Analyzing and Planning .........coooooeiieieiieneese ettt 80
ANAlYZING SOUICE DELA.......cecvi ittt e resresreere s 81
Identifying User REQUITEMENTS. ........coieieieie ettt ee 82
Planning for Security in aMultiple User Environment ..........ccccoveveeeeveevevesecieenens 82
Creating Datalase MOUEIS.........coviiiieeese e 82
Identifying Analysis OBJECLIVES .......c.cceeiiieiiiecececee e 83
Determining Dimensions and MembErS...........ccveeevieieiiese e 83
Analyzing Database DESIQN ......c.ceeeieieiirere et 88
Drafting OULIINES..........ccueeieeicese ettt ettt n e resresaesreenas 95
Dimension and Member PropertieS .......ccooeeeievereeieseeeeeesee e saeee e e 97
DIMENSION TYPES ...veeeiiieieieesie sttt ettt st ste et e seesaessesbessesbessesneeseseensensenrens 97
Member StOrage PrOPErtiES .......ccceeverereiesieeeeie ettt 99
Checklist for Dimension and Member Properties..........coeveveveieseieseeeeceesiens 100
Designing an Outline to Optimize Performance...........cccccoveveveve v vese s 100
Optimizing QUEry PerfOrManCe .........ccccveeveeeeeeiesenese e sie s eeeese e seneens 100
Optimizing Calculation Performance..........cccceevevevievesece e 101
Meeting the Needs of Both Calculation and Retrieval ...........cccovevvvererieene. 102
Checking System REQUITEMENES.........cceceeieierieie ettt nee s 102
07z o a0 == A T - TSRS 103
DefiNiNg CalCUIBLIONS........cciieeeeeieieiese ettt seeseeseeeeseeneens 103
Consolidation of Dimensions and MemMbErS..........ccoieiirrenerne e 104
Effect of Position and Operator on Consolidation............ccocvvveveeerneerinneene 105
Consolidation of Shared Members..........cccoocoiiiiiiiic e 106
Checklist for ConSolidation............ccvreriiieieirieeee e 107
Tags and Operators on Example Measures Dimension ...........ccccecvveeeecveeesieseennn. 107

Essbase Analytic Services Database Administrator's Guide vV



Contents

Accounts DImension CalCUlGLioNS..........cccccvieiieeeeesee e e 108
Time BalanCe PropertieS. .......couiieiiiieieesicesit et 108

VarianCe REPOITING ......coviveeiieierie ettt se et st sre e 110
FOrmulas and FUNCLIONS ..o 110
DyNamiC CalCUIALIONS.........ccueeeeieeeie ettt st a e sre e 112
TWO-PaSS CalCUIBLIONS ........ccoveiiiriiesie ettt eae e sresresrennens 113
Checklist fOr CalCUIALTIONS..........cveiiieieierieeeesee et 114
DEfINING REPOIS. ... .oviieieiieece sttt ae s re et e s reeseeseesenaesnenrens 115
VEriTYiNG tNE DESION ..ottt ettt 116
Chapter 6: About Essbase Administration Services..........cooe...... 117
Administration Services ArChitECLUIE. ........ccueveiiie ittt 117
Deploying AdminiStration SEIVICES........oioviererererieeieeeeeee e e et sreeesseeneeseeseessens 118
Starting AdMINIStration SENVICES.......ccviuieieieeiecere sttt sresnas 119
About AdMINiStration SErVICES USEIS .....ciuiieiiirieierieriee et 119
Connecting to AdMiNiStratioN SEMVICES.......ccoviveieeeierese e eeas 119
Adding Administration Serversto EnterpriSE VIieW .........coeceevevevieiecese e 120
Adding Analytic Serversto EnterpriSe VIEW .......occvveeevere s 120
About Analytic Server Connections and POIS...........ccceceei e ccise e 121
ADOUt ADMINISIFaLiON SEIVET ..ot 121
Part Il: Designing and Creating Applications and Databases ....... 123
Chapter 7: Creating Applications and Databases............cccoovnennee. 125
Process for Creating Applications and Databases ..........cevveeererienieneeeneeeeeesesee e 126
Understanding Applications and Databases .........cccveveveeiresesie e 126
Understanding Database ObJECLS..........coeiiieiieiicte et 127
Understanding Dataase OULIINES..........ccoovieieneeieereee e 128
Understanding Data SOUICES.........cccueeiiieerieie it eee ettt sre e sresnens 128
Understanding Rules Files for Data Load and Dimension Build.............cccccccuene.. 128
Understanding CalCulation SCriPLS........ccceveiiieieeeeiereee e 129
Understanding REPOI SCIiPLS......ooereiiieieeeeeeriee et s 129
Understanding Security Definitions...........ccooeveeeeieiinee e 129
Understanding Linked Reporting OBJects..........ccccveieveieciiece e 130
Understanding Spreadsheet QUETTES ........ooueivierenieeiereee e 130

vi m Essbase Analytic Services Database Administrator’'s Guide



Contents

Understanding Member Select Definitions...........ccccceveviiese e 130
Understanding Triggers DefiNitions...........ccoveeeieieneiesere e 130
Creating Applications and Databases...........coceveiiieieeecie e 131
Creating a New APPHICALION ......ccoviieieieeere e 131
Creating aNew Datahase...........cocvviiiiiii et 132
ANNotating aDat@hase.........c.cocveiiiiiiicieecee s 132
Rules for Naming Applications and Databases ...........cceveverenceseneneeienee e 133
UsiNg SUBSLITULION Variabl €S ........c.coieieieie st 133
Rules for Setting Substitution Variable Names and Values...........cccccevcvvererenene 134
Setting SUBSLItULION VariablES..........ociiviiiiceicecees e 135
Deleting Substitution Variabl€S .........ccoveeeiieeece e 135
Updating Substitution Variabl€S.........cccoceviiiviieieeieee e 135
Copying Substitution Variables ...........cccceiiiiiiieccese e 136
USING LOCATON ALTGSES.....c.eeeeiieesie sttt sttt seeneeseesaesnessennas 136
Creating LOCAHON ATIBSES........ccoeeiiieie sttt s nne s 137
Editing or Deleting LoCation AlI@SES.........ccoeeeeieierenesese s e 137
Chapter 8: Creating and Changing Database Outlines................... 139
Process for Creating OULIINES..........c.cceviieie it 140
Creating and Editing OULIINES .........coieiiiie e 140
Locking and Unlocking OULIINES..........ccccoviiiuieieeeiee ettt 142
Adding Dimensions and Membersto an OULIINE...........cooeriie e 143
Understanding the Rules for Naming Dimensions and Members............ccoovveveeeeereenee. 143
Setting Data Storage ProPEItiES. .......coviuieieiere ettt st sre e nes 146
Positioning Dimensions and MEmMDEYS. .........cccoviiiiinineee e 147
Moving Dimensions and MEemMDETS...........cccveveveiiiiese e 147
Sorting Dimensions and MEMDENS............ooeiiriiiiene e 148
VENTYING OULIINES ..ottt e e aennens 148
SAVING OULIINES ...ttt e e st st beeresae e e se e s eneenes 150
Saving an Outline with Added Standard DImMeNSIONS .........ccccveveeereieenevese e 151
Saving an Outline with One or More Deleted Standard Dimensions..................... 151
Creating Sub-Databases Using Deleted Members..........cocoocevevcviviineeceneece e 151

Essbase Analytic Services Database Administrator's Guide u Vi



Contents

Chapter 9: Setting Dimension and Member Properties .................... 153
Setting DIMENSION TYPES.....c.vciiitiieiteee sttt e see e se et e e ese e e sesaesresresreenesseensens 154
Creating @ Time DIMENSION ......ccoveiiiireeee e seenes 154
Creating an AcCOUNtS DIMENSION ......cvcieiviieiececte et 155
Setting Time Balance Properties.........coovvveeeeerenene e 155

Setting SKIP PrOPEItIES......ccvivecieceicie et 157

Setting Variance Reporting Properties..........cccovveeeiecececieceecese e 158

Setting Analytic Services Currency Conversion Properties..........ccvcevcerveeeene. 159

Creating a Country DIMENSION ..........cciiuiiiieieieeieeere e 159
Creating CUrrenCy PartitionS..........ccovecveeieneresese e 159
Creating Attribute DIMENSIONS .......c.oivieeeciece e 160
Setting Member ConsolidatioN..........cooeieiiieneeere e e 160
Calculating Members with Different Operators ..........ooeeereresevesesereseeseeseseeee e 161
Determining How Members Store Data ValUES..........c.ccvecveveeveceie et 162
Understanding Stored MembBers...........ooveiereiine e 163
Understanding Dynamic Calculation MemMbErS..........coccveveveiiecieceeicee e 163
Understanding Label Only MembErS.........ccocvvivireeieeniee e 164
Understanding Shared MembErS...........coeveiiiiii e 164
Understanding the Rules for Shared Members..........ccocoocvveveieeienecceceneenn 165
Understanding Shared Member Retrieval During Drill-Down....................... 166
Understanding Implied Sharing.........ccccceeeeveiie s 168

S L 0 AN LTS 169
ATBS TADIES.... e et 170

(O 1o I 1= S S 170
Creating and Managing Alias TabIES........cccccviieieieieee e 171
Creating aNew Alias Table ........coovveieieccee e 171

Setting an Alias Tahl@ @S ACHIVE ......ocvv v 171

Copying an AliaS TaDI€........ooeiiiie e 172
Renaming an Alias TaI€.......cov v e 172

Clearing and Deleting Alias TablES ........ccccoeveviiese e 173
Importing and Exporting Alias TahIES.......ccoeiiiiererececee e 173

Setting TWO-Pass CalCUIBLIONS.........cc.eeoiiiieieieeese et sne e e eneenes 174
Creating FOTMMUIBS.........ccov ettt esn et besneeneenas 175
Naming Generations and LEVEIS...........cviieieierese et 175

viii | Essbase Analytic Services Database Administrator's Guide



Contents

CrEANG UDAS ...ttt st ae et se e et e s be s beeaeeseete et e saennensenee e 176
AddiNG COMIMENTS......eouieieiecese ettt e e eesaestesbesresseeseeneeneesseneens 177
Chapter 10: Working with Attributes .........ccccccccvvevicccsccseeeeecseee 179
Process for Creating AttHDULES .........cceiviiiie e 180
Understanding AttriDULES..........coviieeeeee e 180
Understanding Attribute DIMENSIONS........cccccveiiiiiiieceeece et 182
Understanding Members of Attribute DIMENSIONS...........cccvvrievereeeereneeseneens 183
Understanding the Rules for Base and Attribute Dimensions and Members......... 183
Understanding the Rules for Attribute Dimension Association ...........cccceeveeveaee. 184
Understanding the Rules for Attribute Member ASSOCiation ..........ccceceveeerirenne. 185
Understanding Attribute TYPES.......cceoeveieieieeeeere e 187
Comparing Attribute and Standard DimeNSIONS...........cceveverereneneseeeeneeee e 188
Comparing Attributes and UDAS........ccvieeiciecee ettt 190
Designing Attribute DIMENSIONS........coiieiieieee sttt eneas 192
Using Attribute DIMENSIONS ........ccceeiieiieeeeieieee e e see s eeesessee s seeseesne e e 193
Using Alternative Design APProaChesS..........ccooveueieeieieeieiese et 193
Optimizing Outling PerfOrmManCe..........ccooeeerinere e 195
Building Attribute DIMENSIONS..........cveiiiieiesiece st se e e 195
Setting Member Namesin Attribute DimensionS ..........ccovvereenene e 196
Setting Prefix and Suffix Formats for Member Names of
ALLITDULE DIMENSIONS ...ttt s 196
Setting Boolean Attribute Member NamMES..........ccovveveeererene e 197
Changing the Member Names in Date Attribute Dimensions............ccccccveveiienen. 198
Setting Up Member Names Representing Ranges of Values...........cccvcveevieeiienn, 198
Changing the Member Names of the Attribute Calculations Dimension............... 200
Calculating AtriDULE DELa..........cccevvereieiece ettt 200
Understanding the Attribute Calculations Dimension..........cceceeeveeenesenescnenn 201
Understanding the Default Attribute Calculations Members..........ccooevevveeecvenee. 203
Viewing an Attribute Calculation EXample.......ccceveeereveinseneeeereee e 204
Accessing Attribute Cal culations Members Using the Spreadsheet....................... 205
Optimizing Calculation and Retrieval Performance............ccoovevveevnieceseeseceinens 205
Using Attributesin Calculation FOrmMuUIas .........ccooeveeenenenene e 206
Understanding Attribute Calculation and Shared Members..........cccooeeeeveiecienee 208

Essbase Analytic Services Database Administrator's Guide [ |



Contents

Chapter 11: Linking Objects to Analytic Services Data.................... 209
UNderstanding LROS ......cvv ittt st st s eenaesnenrens 209
Understanding LRO Types and Data CellS.........cccovrieieienere et 210
Setting Up PermissionS for LROS........cccoviiiieiicceceeseees et 211
Viewing and Deleting LROS........coveiiieierire e 212
Exporting and IMpPOrting LROS .........cccieiiieresiece et 213
Limiting LRO File Sizesfor Storage ConsServation.............cceeeeveeesesesiesressesseesssveennns 214
Chapter 12: Designing and Building Currency Conversion
APPHCALIONS ...t 215
About the Sample Currency ApPPliCaLION. .........cceieieiieieeeere e 216
Structure of Currency APPliCELIONS.......ccocieireeeere e eneeees 217
Y Tl B = o 7= SRS 217
CUITENCY DALADESE ... eeeeeeeeeeieeie ettt ettt e e sae e ne s 220
CoNVErSION MELNOUS...........eeiiiieiece e e e sreeras 222
Building Currency Conversion Applications and Performing Conversions................... 222
Creating Main Database OULIINES .........cccuoeeiiiieieerere e s 223
Preparing Main Database OULIINES ........ccceeveieiiiecc et 223
Generating Currency Database OULIINES.........cccooeiviineneereee e 224
Linking Main and Currency Databases...........cccvieeeeiieeeseiesie s 224
Converting CUrrenCY VAIUES ........cocoouveereeierieeeseee st snees 224
Overwriting Local Values with Converted Values...........ccccccevvvveecece e, 225
Keeping Local and Converted ValUES..........ccccveveeeiievesie e 225
Calculating DalaDasES. ........covereeeereeeereeee et 227
Converting Currenciesin REPOIt SCriPLS......cccvvvieeeeieiie e 228
Tracking CurrenCy CONMVEISIONS. ........eieruerreeereeeeeeeseeeeseessessessessesseeseessesseseessessens 229
Reasons to Turn Off CCTRACK ..ot 230
Methods for Turning Off CCTRACK .......ccoiiiiereee e 230
Troubleshooting CurrenCy CONMVEISION ........cocuieeeereeeeeeneseseseeeeseesee e seeseesseenens 231
Chapter 13: Designing Partitioned Applications ..., 233
Process for Designing a Partitioned Database...........cocvvveeeeeeenieienene e 234
Understanding Analytic Services Partitioning.........ccccoveveroerienenesesese s 234
WHhat [S@PartitioN?........ccveiieieie ettt 235
Data Sources and Data TArQELS.......cceieevrieeeeiererese e see et see e sseeeenes 236

X N Essbase Analytic Services Database Administrator’'s Guide



Contents

Overlapping PartitionS..........c.cciveiiiiiiie et 238
ALLITDULES IN PartitiONS......cveeiiiieeierer e e 238
Deciding Whether to Partition a Database ...........ccceveieiiieerie i 239
When to Partition @ Database...........cooeieniiiiinces e 240
When Not to Partition aDatabhase............coveerirriieneseeee e 240
Determining Which Datato Partition...........ccccucveiiiene i 241
Deciding Which Type of Partition t0 USE ........cceeeieiiiere e 242
Replicated Partitions...........ccceeeiieiieiie st 242
Rules for Replicated PartitionS..........coveeeieieenererene e 243
Advantages and Disadvantages of Replicated Partitions.............ccccceeeevievenen. 245
Performance Considerations for Replicated Partitions...........cc.ccocvvevvereeennne. 246
Replicated Partitions and Port USage .........ccovvevvieiieieienene e 247
Transparent PartitioNS.........cccvciieieiesie st ere e e 248
Rules for Transparent Partitions...........ccoceeivveeneienene e 249
Advantages and Disadvantages of Transparent Partitions...........c..ccccvcvveveeen. 251
Performance Considerations for Transparent Partitions..........c.ccccevevvevreeennne. 253
Calculating Transparent Partitions ..........ccccveveeeeieiese e 253
Performance Considerations for Transparent Partition Calculations............. 254
Transparent Partitions and Member FOrmulas...........ccoevevvveieneeeeeeseneenenn 255
Transparent Partitions and Port USage ..........ccccvveeevevevecc e 255

LiNKed PartitionS........cceeiieiiiiieeieieseee sttt 256
Advantages and Disadvantages of Linked Partitions .............ccccccevvvvvvivenenne. 258

Drill Acrossand Linked Partitions..........cccoevrereeininieineeeeseeee s 258

Linked Partitions and Port USAgE........ccceeiieerieieieie et 259
Choosing @ Partition TYPE.......ccuciieieieieii ettt ere s 260
Planning for Security for Partitioned Datalases ..........ccoovvvreeeneneeieresee e 261
Process for Setting up End USer SECUNLY ......ccecvviieciiieice s 261
Process for Setting up AdMIiNiStrator SECUNTY .......eeovvveeieeerere e 261
Case Studies for Designing Partitioned Databases..........coccveeeveieieieseere e 262
Case Study 1: Partitioning an Existing Database...........cccoeoveveienenennnieneseeeeens 262
Case Study 2: Connecting Existing Related Databases..........cveveeererervveneeennns 265
Case Study 3: Linking TWO Databases ..........cccveeeeeieieesese et 266

Essbase Analytic Services Database Administrator’'s Guide B X



Contents

Chapter 14: Creating and Maintaining Partitions ..., 269
Process for Creating PartitioNS ..........c.coveieieiiii et 270
ChooSsing @ Partition TYPE......ccevvrereeereeee e e 271
Setting up the Data Source and the Data Target.........ccocevvveeveeecceceeceee e 271
Setting the User Name and Password ...........coeeeerenenesene e 272
Defining aPartition AT .......ccccueeiivieicecie et 273
MaPPING MEMDETS ..ottt re e sreenas 273
Mapping Members with Different NamesS..........ccocevvvereneneneereereesee e 274
Mapping Data Cubes with Extra Dimensions............ccoceeeeevieseeneeieeresseesvennn 275

Mapping Shared MembBErS.........ccc e 276
Importing Member MappinNgsS........cccvceveieeieeierese s 277

Mapping Attributes Associated with Members .........ccocvcveveecerenencce e, 277

Creating Advanced Area-Specific MappingS .......coocvvereeieeneenenene e 279
Validating Partitions........c.ccceeeieieie et enas 281
SAVING PaltitiONS ..ottt ne e 283
Process for Maintaining Partitions............cccceveiireie s 283
TESHNG PaltitiONS........eeueeeieieeeee ettt e e seeneen 283
SynchroNiZiNg OULITNES. .........cvcieriee e 284
Setting the Source Outline and the Target OUtling ..........cccovevevirvir e 284
Performing Outline SynchroniZation............ccocveeeeerivene e 286

Tracking ChanQES .......ccciviiieeie ettt st st sresreeae s 286
Updating Shared Members During Outline Synchronization.............c........... 287
Populating or Updating Replicated Partitions............cccccevvvevecisieeecee e 289
Editing and Deleting PartitionS...........ccoovvieirienere et 290
Viewing Partition INfOrmation ............cccoeeeeiiieiese e 291
Troubleshooting Partitions............cecieieieiiie et 291
Chapter 15: Accessing Relational Data with Hybrid Analysis....... 293
Understanding Hybrid ANAlYSIS .....coovuiiiiiiececece et s 294
Hybrid Analysis Relational SOUICE..........ccccuiieieveii e 294
DAA REINEVEL......c.eciiieiitieee et 295
Hybrid AnalySiS GUIEIINES........cc.cveiiiieiecicie e 296
Defining Hybrid Analysis Relational SOUFCES...........ccccureeeeeereseneneeie e eeeeeseesee e seens 297

Xii | Essbase Analytic Services Database Administrator's Guide



Contents

Retrieving Hybrid ANalySiS Dala........cceevieeieieiieiesie st ane 298
Retrieving Hybrid Analysis Data with Spreadsheet Add-in...........ccocoveevvierinnenne. 299
Supported Drill-Down Optionsin Hybrid AnalysiS........ccccoovvviieiieveccieienns 299
Supported Drill-Up Option in Hybrid AnalysSiS.......ccocvovvivinenieninieieceene 299
Retrieving Hybrid Analysis Data with Report Writer ........ccocoovvvvecieeevieeecc 300
Retrieving Hybrid Analysis Data with Hyperion Analyzer...........ccccovevevevecenenn, 300
Using Outline Editor with Hybrid ANalYSIS.......ccoeeoiiieireeieesesee e 301
Managing Data CONSISIENCY .......ccuveiieeeie ettt et et ese e et seesresresre e e eneas 302
Managing Security in Hybrid ANaIYSIS.......cccoviiieiinieeeeee e 303
Using Formulas with Hybrid ANalySiS.........ccocviiiieieieciece e 304
Unsupported Functions in Hybrid ANalYSIS......cveveeieieneeeece e 305
Rel@tionship FUNCHIONS .......oviieieieee et 305
Member ConditioNS FUNCLIONS .........ccoiuiiiiieeee et 305
RANGE FUNCLIONS ...t sttt 306
ALLITDULE FUNCHIONS ...t st e 306
Current Member and XREF FUNCLIONS..........ccoiiiiriiniennenene s 306
INTEX oottt 307

Essbase Analytic Services Database Administrator's Guide | Xiii



Contents

Xiv | Essbase Analytic Services Database Administrator's Guide



Welcome to the Essbase Analytic Services Database Administrator’s Guide. This
preface discusses the following topics:

Purpose

“Purpose” on page xv

“Audience” on page xv

“Document Structure” on page xvi

“Where to Find Documentation” on page xvi
“Conventions’ on page xvii

“Additional Support” on page xix

This guide provides you with al the information that you need to implement,
design, and maintain an optimized Essbase Analytic Services multidimensional
database. It explains the Analytic Services features and options, and contains the
concepts, processes, and examples that you need to use the software.

Audience

Thisguideisfor database administrators or system administrators who are
responsible for designing, creating, and maintaining applications, databases, and
database objects (for example, dataload rules, and calculation scripts).
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Document Structure

This document contains the following information:

« Chapters 1 through 14 (Volume 1) contain information on designing and
creating Analytic Services databases, including information on converting
currencies, partitioning applications, and accessing relational data using the
hybrid analysis feature.

« Chapters 15 through 34 (Volume 1) contain information on building
dimensions and loading data, calculating data, and retrieving data.

« Chapters 35 through 56 (Volume I11) contain information on designing and
managing a security system, maintaining, backing up, and optimizing
Analytic Services databases, and includes a glossary of key terms and their
definitions.

« Chapters57 through 60 (VVolume I V) contai ninformation on aggregate storage
databases.

Where to Find Documentation

All Analytic Services documentation is accessible from the following locations:

« TheHTML Information Map islocated at
install ation_directory\docs\esb_i nf omap. ht m where
installation_directory isthedirectory inwhich you haveinstalled the Anaytic
Services documentation.

« TheHyperion SolutionsWeb siteislocated at ht t p: / / www. hyper i on. com

« The Hyperion Download Center can be accessed from
http://hyperion. subscri benet.comor from
http://ww. hyperi on. com

[1 To access documentation from the Hyperion Solutions Web site:
1. Logontohttp://ww. hyperion.com

2. Select the Support link and type your username and password to log on.
Note: New users must register to receive a username and password.

3. Click the Hyperion Download Center link and follow the on-screen
instructions.
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Conventions

[J To access documentation from the Hyperion Download Center:

1.
2.

Logontohttp://hyperion.subscribenet.com

IntheL ogin I D and Passwor d text boxes, enter your assigned login ID name
and password. Then click Login.

If you are amember on multiple Hyperion Download Center accounts, select
the account that you want to use for the current session.

Follow the on-screen instructions.
Perform one of the following actions:

« To access documentation online, from the Product List, select the
appropriate product and follow the on-screen instructions.

« Toorder printed documentation, from the I nfor mation section in the left
frame, select Order Printed Documentation, then follow the on-screen
instructions

[l To order printed documentation if you do not have access to the Hyperion
Download Center:

In the United States, call Hyperion Solutions Customer Support at
877-901-4975.

From outside the United States, including Canada, call Hyperion Solutions
Customer Support at 203-703-3600. Clients who are not serviced by support
from North America should call their local support centers.

Conventions

The following table shows the conventions that are used in this document:

Table i: Conventions Used in This Document

Item Meaning

N

Arrows indicate the beginning of procedures consisting
of sequential steps or one-step procedures.

Brackets ] In examples, brackets indicate that the enclosed

elements are optional .
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Table i: Conventions Used in This Document (Continued)

Item Meaning
Bold Bold in procedural steps highlights major interface
elements.

CAPITAL LETTERS Capital letters denote commands and various I Ds.
(Example: CLEARBLOCK command)

Ctrl +0 Keystroke combinations shown with the plus sign (+)
indicate that you should press the first key and hold it
while you press the next key. Do not type the plus sign.

Exanpl e t ext Courier font indicates that the example text is code or
syntax.
Courieritalics Courier italic text indicates avariable field in command

syntax. Substitute avalue in place of the variable shown
in Courier italics.

ARBORPATH When you see the environment variable ARBORPATH in
italics, substitute the value of ARBORPATH from your
site.

n, X Italic n stands for a variable number; itaic x can stand

for avariable number or an aphabet. These variables
are sometimes found in formulas.

Ellipses(...) Ellipsis pointsindicate that text has been omitted from
an example.
Mouse orientation This document provides examples and procedures using

aright-handed mouse. If you use a left-handed mouse,
adjust the procedures accordingly.

Menu options Optionsin menus are shown in the following format.
Substitute the appropriate option names in the
placeholders, asindicated.

Menu name > Menu command > Extended menu
command

For example: 1. Select File > Desktop > Accounts.
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Additional Support

In addition to providing documentation and online help, Hyperion offers the
following product information and support. For details on education, consulting,
or support options, click the Services link on the Hyperion Web site at
http://ww. hyperi on.com

Education Services

Hyperion offersinstructor-led training, custom training, and eTraining covering all
Hyperion applications and technologies. Training is geared to administrators, end
users, and information systems (1S) professionals.

Consulting Services

Experienced Hyperion consultants and partners implement software solutions
tailored to clients’ particular reporting, analysis, modeling, and planning
requirements. Hyperion a so offers specialized consulting packages, technical
assessments, and integration solutions.

Technical Support

Hyperion provides enhanced electronic-based and telephone support to clientsto
resolve product issues quickly and accurately. This support is available for all
Hyperion products at no additional cost to clients with current maintenance
agreements.

Documentation Feedback

Hyperion strives to provide complete and accurate documentation. We value
your opinions on this documentation and want to hear from you. Send us your
comments by clicking the link for the Documentation Survey, which is located
on the Information Map for your product.
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Understanding Essbase
Analytic Services

Part | introduces you to Essbase Analytic Services by describing general online
analytical processing (OLAP) concepts, basic multidimensional concepts, the
Analytic Services architecture, and how to design both single server and
partitioned applications. Part | contains the following chapters:

« Chapter 1, “Introducing Hyperion Essbase,” describes the parts of Analytic
Services, high-level Analytic Services functionality, key architectural
features, and how Analytic Services worksin a client-server environment.

o  Chapter 2, “Understanding Multidimensional Databases,” introduces you to
basic multidimensional concepts and terminology, including dimensions and
members, data values, and hierarchies.

« Chapter 4, “Basic Architectural Elements,” describes how the Analytic
Services architecture stores and retrieves information.

« Chapter 3, “Quick Start for Implementing Analytic Services,” provides a
high-level process map for implementing Analytic Servicesin your
organi zation with cross references to further information.

« Chapter 5, “Case Study: Designing a Single-Server, Multidimensional
Database,” uses the Sample Basic database to present rules you should use to
design a single-server, multidimensional database solution.

«  Chapter 6, “About Essbase Administration Services,” describes the client
interfacesto Analytic Services, focussing on Administration Services, the new
cross-platform administration tool for Analytic Services.
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Introducing Hyperion
Essbase

This chapter provides an architectural overview of the product components and
introduces the key features of Essbase products, including:

Essbase Analytic Services
Essbase Deployment Services
Essbase Administration Services
Essbase Spreadsheet Services
Essbase Integration Services

Essbase products provide companies with the ability to deliver critical business
information to the right people when they need it. With Essbase, companies
quickly leverage and integrate data from multiple existing data sources and
distribute filtered information to end-user communitiesin the format that best
meetsthe users’ needs. Usersinteract and intuitively explore datain real-time and
along familiar business dimensions, enabling them to perform speed-of-thought
analytics.

This chapter contains the following sections:

“Key Features’ on page 24
“ Essbase Product Components” on page 27
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Key Features

Essbase products provide the analytic solution that integrates data from multiple
sources and meets the needs of users across an enterprise. Essbase products enable
the quick and easy implementation of solutions, add value to previously
inaccessible data, and transform data into actionable information.

Integration with Existing Infrastructure

Essbase products integrate with your existing business intelligence infrastructure.
Essbase products meet the enterprise analytic demands of usersfor critical
business information with a minimum of information technology (I1T) overhead
and thus enable organizations to realize maximum return on their existing I T
investments:

« Provides an extensible architecture

« Supports a comprehensive range of data sources, hardware and operating
system platforms, access interfaces, and development languages

« Enables analytic applications to be deployed across alocal or wide area
network and across an intranet or Internet

Data Integration

Essbase products enable organizations to leverage data in their data warehouses,
legacy systems, onlinetransaction processing (OLTP) systems, enterpriseresource
planning (ERP) systems, e-business systems, customer relationship management
(CRM) applications, Web log files and other external data sources. For database
integration, Essbase I ntegration Services provides a suite of graphical tools, data
integration services, and a metadata catal og that tie into relational databases or
data warehouse environments (including SAP BW).

Ease of Server and Database Administration

Essbase products provide a cross-platform administration console. The console
gives you detailed control over the Essbase environment:

« You can manage multiple servers and databases.

« You can use MaxL, a syntactical language command shell with a PERL
extension module, to automate batch maintenance.

24 m Essbase Analytic Services Database Administrator's Guide



Key Features

Mission Critical Applications in Web-based Environments

A middle-tier framework extends the power of Essbase products by creating a
Web-enabled, distributed platform for Essbase applications hence serving the
analysis needs of large numbers of users in Web-based environments. Essbhase
Deployment Services provide connection pooling, clustering, and failover
support, which extend the scalability and reliability of the platform and support
mission-critical applicationsin a24 x 7 environment.

Powerful Querying

Large communities of business users can interact with datain real time, analyzing
business performance at the speed of thought. Using Essbase products you can
organize and present data along familiar business dimensions, thus enabling users
to view and explore the data intuitively and to turn the data into actionable
information.

Calculations

Essbase Anaytic Services includes powerful calculation features for demanding
analytic requirements. A rich library of functions makesit easy to define advanced
and sophisticated business logic and relationships. Analytic Services gives users
the flexibility to build, customize and extend the calculator through
custom-defined macros and functions, as well as the ability to span calculations
across databases. On multiprocessor systems, a database administrator can
configure a single calculation request to use multiple threads to accomplish the
calculation, providing enhanced calculation speed.

Aggregate storage databases provide an alternativeto block storage databases, and
enable dramatic improvements in database aggregation time for certain types of
applications.

Write-Back and Security

Analytic Services provides unique multi-user read and write capabilities,
including data update and multi-user recal cul ation. Business users with front-end
tools can write data back to a server and recal cul ate the data on a server using
calculation scripts — key functionality to support sophisticated modeling and
planning applications.
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The robust, multi-level security model provides server-, database-, and cell-level
security. Full control of data access, views, and write capabilities are managed
through administration. Integration with external authentication systems, such as
Lightweight Directory Access Protocol (LDAP), allows the quick creation of
security models and reduces the time and the cost of application development and
maintenance.

Ease of Development

Analytic Services offers many key advantages to help users develop effective
multi-dimensional applications. Users can:

« Design and manage applications using a graphical interface to control most
server functions.

« Quickly add dimensions, change cal culations, and modify hierarchiesto
reflect new business developments. In addition, the dynamic dimension
builder automatically defines and dynamically |oads large amounts of data,
including data from spreadsheets, flat files, and supported relational database
tables directly into a database.

« Define key calculations without having to write a program.

« Define security for individuals and groups and customize views and retrieval
procedures for each user without writing a program.

For information about supported applications, operating systems, and networking
protocols, see the Essbase Analytic Services Installation Guide.
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Essbase Product Components

Essbase products incorporate powerful architectural features to handle awide
range of analytic applications across large multi-user environments. Figure 1
provides ahigh-level view of theinformation flow between the source dataand the
product components.

Figure 1: High-level Information Flow Between Product Components
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Note: For information on Hyperion Objects, Hyperion Analyzer, and Hyperion
Application Link (HAL) visit our website at ww. hyperi on. com

Analytic Services

Analytic Services—a multi-threaded OL AP database software that takes
advantage of symmetric multi processing hardware platforms—is based upon
Web-deployable, thin-client architecture. The server acts as a shared resource,
handling all data storage, caching, calculations, and data security. The Analytic
Server client needs only to retrieve and view data that resides on a server.
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All Analytic Services application components, including database outlines and
calculation scripts, application control, and multi-dimensional database
information, reside on a server. With Analytic Services you can configure server
disk storage to span multiple disk drives, enabling you to store large databases.
Analytic Services requires a server to run a multi-threaded operating system so a
server can efficiently manage multiple, simultaneous requests. A server also runs
a server agent process that acts as a traffic coordinator for all user requests to
applications.Aggregate storage databases—using a new storage kernel for
multidimensional databases—provide an alternative to block storage databases,
and enable dramatic increases in database dimensionality. Using aggregate
storage, Analytic Services serves awide range of analytic needs—financial
analysis, planning, budgeting, sales analysis, marketing analysis, supply chain
analysis, profitability analytics—all from a single analytic infrastructure.

MaxL—a multidimensional database access language that is part of Analytic
Server—provides aflexibleway to automate Analytic Services administration and
maintenance tasks.

Seedev. hyperi on. comor the Essbase Analytic Services Installation Guide for
information on the supported operating systems, and for specific information
about server configuration requirements.

Administration Services

Administration Services—the database and system administrators' interface to
Analytic Services—providesasingle-point-of -access console to multiple Analytic
Servers. Using Administration Services you can design, develop, maintain, and
manage multiple Analytic Servers, applications, and databases. You can preview
data from within the console, without having to open aclient application such as
Spreadsheet Add-in. You can a so use custom Java plug-insto leverage and extend
key functionality.

Deployment Services

Deployment Services allows multiple instances of Analytic Server to run on
multiple machines, while serving the user as one logical unit and removing and
single point of failure. Deployment Services enables database clustering with load
balancing and fail-over capabilities.
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Essbase Product Components

Spreadsheet Products and Hyperion Analyzer

Hyperion Analyzer, Spreadsheet Services, and Spreadsheet Add-in—the business
users interfaceto Analytic Services—provideinteractive anaysis and delivery of
corporate information to diverse user communities. Hyperion Anayzer,
Spreadsheet Services, and Spreadsheet Add-in provide out-of-the-box solutions
and easy-to-use personalization and visualization tools allow you to create
intuitive, Web-based analysis and reporting from ERP systems, relational,
multidimensional and other data sources.

Integration Services

Integration Services—an optional product component—provides a
metadata-driven environment to bridge the gap between data stored in Analytic
Services databases and detailed data stored in relational databases. The Hybrid
Analysis feature gives business users more detail for decision-making and IT
managers more modularity in designing and maintaining large-scale analytic
applications. Hybrid Analysisallows portions of Analytic Services databasesto be
stored in arelational database. Thisrelational stored datais mapped to the
appropriate Analytic Serviceshierarchies. HAL (Hyperion Application Link) isan
application integration and business process automation tool that allows
bi-directional information exchange between transaction processing applications,
desktop applications, and Hyperion Business Performance Management
applications.

Application Programming Interface (API)

Analytic Services API—the developers' interface to Analytic Services—allows
you to create customized applications. The API Reference provides a complete
listing of API functions, platforms, and supported compilers.

Developer Products

Essbase devel oper products enable the rapid creation, management and
deployment of tailored enterprise analytic applications—with or without
programming knowledge.

The products (for example, Application Builder, and Hyperion Objects) provide a
comprehensive set of application programming interfaces, drag and drop
components and services.
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Data Mining

Data Mining—an optional product component of Analytic Services—shows you
hidden relationships and patterns in your data, enabling you to make better
business decisions. Using Data Mining you can plug in various data mining
algorithms, build models, and then apply them to existing Analytic Services
applications and databases.
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Understanding
Multidimensional Databases

Essbase Analytic Services contains multidimensional databases that support
analysis and management reporting applications. This chapter discusses
multidimensional concepts and terminology.

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.”

This chapter contains the following topics:
o “OLAPand Multidimensional Databases’ on page 31
« ‘“Dimensions and Members’ on page 33

“Data Storage” on page 44

OLAP and Multidimensional Databases

Online analytical processing (OLAP) is amultidimensional, multi-user,
client-server computing environment for users who need to analyze enterprise
data. OLAP applications span avariety of organizational functions. Finance
departments use OLAP for applications such as budgeting, activity-based costing
(allocations), financial performance analysis, and financial modeling. Sales
departments use OLAP for sales analysis and forecasting. Among other
applications, marketing departments use OL AP for market research analysis, sales
forecasting, promotions analysis, customer analysis, and market/customer
segmentation. Typical manufacturing OLAP applications include production
planning and defect analysis.

Essbase Analytic Services Database Administrator's Guide m 31



Understanding Multidimensional Databases

32 .

Important to all of the applications mentioned in the previous paragraph is the
ability to provide managers with the information they need to make effective
decisions about an organization's strategic directions. A successful OLAP
application provides information as needed, that is, it provides “just-in-time”
information for effective decision-making.

Providing “just-in-time” information requires more than a base level of detailed
data. “Just-in-time” information is computed data that usually reflects complex
relationships and is often calculated on the fly. Analyzing and modeling complex
relationshipsare practical only if responsetimesare consistently short. |n addition,
because the nature of data relationships may not be known in advance, the data
model must be flexible. A truly flexible data model ensures that OL AP systems
can respond to changing business requirements as needed for effective decision
making.

Although OLAP applications are found in widely divergent functional areas, they
all require the following key features:

« Multidimensional views of data

« Caculation-intensive capabilities

. Timeintelligence

Key to OLAP systems are multidimensional databases. Multidimensional
databases not only consolidate and calcul ate data; they also provide retrieval and
calculation of avariety of data subsets. A multidimensional database supports
multiple views of data setsfor userswho need to anayze the rel ationships between
data categories. For example, a marketing analyst might want answersto the
following questions:

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

« Didthisproduct sell better in particular regions? Are there regional trends?

« Did customers return Product A last year? Were the returns due to product
defects? Did the company manufacture the products in a specific plant?

« Did commissions and pricing affect how sal espeople sold the product? Did
particular salespeople do a better job of selling the product?
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With amultidimensional database, the number of dataviewsislimited only by the
database outline, the structure that defines all elements of the 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.

Dimensions and Members

This section introduces the concepts of outlines, dimensions and members within
amultidimensional database. If you understand dimensions and members, you are
well on your way to understanding the power of a multidimensional database.

A dimension representsthe highest consolidation level in the database outline. The
database outline presents dimensions and membersin atree structureto indicate a
consolidation rel ationship. For example, in Figure 2, Timeisadimension and Qtrl
isamember.

Analytic Services 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 change less frequently than
members.

Attribute dimensions are a special type of dimension that are associated with
standard dimensions. Through attribute dimensions, you group and analyze
members of standard dimensions based on the member attributes (characteristics).
For example, you can compare the profitability of non-caffeinated products that
are packaged in glass to the profitability of non-caffeinated products that are
packaged in cans.

Members are theindividual components of adimension. 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. Analytic Services can store the data associated with amember (referred
to asastored member in this chapter) or it can dynamically cal cul ate the datawhen
auser refrievesit.
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Outline Hierarchies

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

« Definesthe structural relationships between membersin an Analytic Services
database

« Organizes all the datain the database

« Defines the consolidations and mathematical relationships between items

Analytic Services 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 adimension, you tell Analytic Services how to
consolidate the values of itsindividual members. Within the tree structure of the
database outline, a consolidation is a group of members in a branch of the tree.

For example, many businesses summarize their data monthly, 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, by city, state, and
country. Any dimension can be used to consolidate data for reporting purposes.

Inthe Sample Basic database included with Analytic Server, for example, the Year
dimension consists of five members: Qtrl, Qtr2, Qtr3, and Qtr4, each storing data
for anindividual quarter, plus Year, storing summary datafor the entire year. Qtrl
consists of four members: Jan, Feb, and Mar, each storing data for an individual
month, plus Qtrl, storing summary data for the entire quarter. Likewise, Qtr2,
Qtr3, and Qtr4 consist of the membersthat represent theindividual months plusthe
member that stores the quarterly totals.

The database outline in Figure 2 uses a hierarchical structure to represent the data
consolidations and relationshipsin Qtrl.

Figure 2: 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. Analytic Services does not limit the
number of members within adimension and enables the addition of new members
as needed.

Essbase Analytic Services Database Administrator’'s Guide



Dimensions and Members

Dimension and Member Relationships

Analytic Services uses the terms defined in the following sections to describe a
database outline. These terms are used throughout Analytic Services

documentation.

Analytic Services uses hierarchical and family history termsto describe the roles
and relationships of the membersin an outline. You can describe the position of the
members of the branchesin Figure 3 in severa ways.

Figure 3: Member Generation and Level Numbers

Generation 1, Level *
Generation 2, Level 2
Generation 3, Level 1
Generation 4, Level 0
Generation 4, Level 0
Generation 3, Level 1
Generation 4, Level 0
Generation 4, Level 0
Generation 4, Level 0
Generation 2, Level 1
Generation 3, Level 0
Generation 3, Level 0
Generation 3, Level 0
Generation 2, Level 1
Generation 3, Level 0
Generation 3, Level 0
Generation 3, Level 0

El Measures

|| Profit per Ounce

* The level of Measures depends on the branch

Parents, Children, and Siblings

Figure 3 illustrates the following parent, child, and sibling relationships:

« A parentisamember that has a branch below it. For example, Marginisa
parent member for Sales and Cost of Goods Sold.

« A childisamember that has aparent aboveit. For example, Sales and Cost of
Goods Sold are children of the parent Margin.

« Sblings are child members of the same immediate parent, a the same
generation. For example, Salesand Cost of Goods Sold are siblings (they both
have the parent Margin), but Marketing (at the same branch level) isnot a
sibling because its parent is Total Expenses.
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Descendants and Ancestors

Figure 3 illustrates the following descendant and ancestral relationships:

Descendants are all membersin branches below aparent. For example, Profit,
Inventory, and Ratios are descendants of Measures. The children of Profit,
Inventory, and Ratios are al so descendants of Measures.

Ancestorsare all membersin branches above amember. For example, Margin,
Profit, and Measures are ancestors of Sales.

Roots and Leaves

Figure 3 illustrates the following root and leaf member relationships:

Theroot is the top member in abranch. Measuresis 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 3 illustrates the following generations levels:

Generation refers to a consolidation level within adimension. A root branch
of thetreeis generation 1. Generation numbersincrease as you count from the
root toward the leaf member. In Figure 3, Measuresis generation 1, Profit is

generation 2, and Margin is generation 3. All siblings of each level belong to
the same generation; for example, both Inventory and Ratios are generation 2.

Figure 4 shows part of the Product dimension with its generations numbered.

Figure 4: Generations
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« Level asorefersto abranch within a dimension; however, levels reverse the
numerical ordering that Analytic Services 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 3, Sales and
Cost of Goods Sold arelevel 0. All other leaf membersareasolevel 0. Margin
islevel 1, and Profitislevel 2. Noticethat the level number of Measuresvaries
depending on the branch. For the Ratios branch, Measuresis level 2. For the
Total Expenses branch, Measuresislevel 3.

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

Figure 5: Levels

Generation and Level Names

To make your reports easier to maintain, you can assign a name to a generation or
level and then use the name as a shorthand for all members in that generation or
level. Because changes to an outline are automatically reflected in areport, when
you use generation and level names, you do not need to change the report if a
member name is changed or deleted from the database outline.

Standard Dimensions and Attribute Dimensions

Analytic Services has two types of dimensions; standard dimensions and attribute
dimensions. This chapter primarily considers standard dimensions because
Analytic Services does not allocate storage for attribute dimension members.
Instead it dynamically calcul ates 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 comprehensive discussion of attribute dimensions, see
Chapter 10, “Working with Attributes.”
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Sparse and Dense Dimensions

Most data sets of multidimensional applications have two characteristics:
« Datais not smoothly and uniformly distributed.

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

Analytic Services maximizes performance by dividing the standard dimensions of
an application into two types. dense dimensions and sparse dimensions. This
division allows Analytic Services to cope with data that is not smoothly
distributed. Analytic Services speeds up dataretrieva 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 adimension with a
low percentage of available data positions filled.

For example, the Sample Basic database shown in Figure 6 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 pointsis
occupied in every combination of dimensions. For example, in the Sample Basic
database, accounts data exists for almost all productsin all markets, so Measures
is chosen as adense 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.

In “Sample Basic Database Outling” on page 39, 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. Analytic Services does
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not store the data for attribute dimensions, Analytic Services dynamically
calculates the data when a user retrievesit. For acomprehensive discussion about
attribute dimensions, see Chapter 10, “Working with Attributes.”

Figure 6: Sample Basic Database Outline
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Selection of Dense and Sparse 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 datain a
reasonable number of fairly dense data blocks, rather than in many highly sparse
data blocks.

Analytic Services can make recommendations for the sparse-dense configuration
of dimensions based on the following factors:

« Thetime and accounts tags on dimensions
« The probable size of the data blocks

« Characteristics that you attribute to the dimensions in this dialog box
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You can apply arecommended 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.

Dense-Sparse Configuration for Sample Basic

Consider the Sample Basic database that is provided with Analytic Services. 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 membersin
the Product and Market dimensions. For example, if Caffeine Free Colaisnot sold
in Florida, then data values do not exist for the combination Caffeine Free Cola
(100-30)->Florida.

However, consider combinations of membersin the Year, Measures, and Scenario
dimensions. Data values almost aways 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.

The sparse-dense configuration of the standard dimensions in the Sample Basic
database may be summarized as follows:

« The sparse standard dimension are Product and Market.

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

Analytic Services creates adata block for each unique combination of membersin
the Product and Market dimensions (for more information on data blocks, see
“Data Storage” on page 44). Each data block represents data from the dense
dimensions. The data blocks are likely to have few empty cells.
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For example, consider the sparse member combination Caffeine Free Cola

(100-30), New York, illustrated by Figure 7:

« 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.

Dimensions and Members

« |f adatavalue exists for one member on the Measures dimension, theniit is
likely that other accounts data values exist for other membersin the Measures

dimension.

« If Actua accounts datavalues exist, thenit islikely that Budget accounts data

values exist.

Figure 7: Dense Data Block for Sample Basic Database

Data block for Caffeine Free Cola->New York

A\ N\ O\ N\

’ -
Time
Measures g
\i\/
l ~ 1
\i\/
\\\/
Missing values 7\\\
in unshaded cells ey g

Scenario

A\ N\

-

-~ Data values in
shaded cells

LA

Dense and Sparse Selection Scenario

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.
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Thetwo-dimensional data blocks shown in Figure 8 represent datavaluesfromthe
dense dimensions: Time and Accounts. The membersin the Timedimension are J,
F, M, and Q1. The members in the Accounts dimension are Rev, Exp, and Net.

Figure 8: Two-dimensional Data Block for Time and Accounts

dJ F M O

AAA A
AAAA
A A A Net

4

Data Values Missing Values

Analytic Services creates data blocks for combinations of membersin 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 membersin the
Product dimension are Product A, Product B, Product C, and Total Product.

Figure 9 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,
Analytic Services has not created data blocks for these member combinations. The
data blocks that Analytic Services has created have very few empty cells.

Figure 9: Data Blocks Created for Sparse Members on Region and Product

East West South us
AAdAA AAAA
A A A A A A A A ProductA
AAAA AAAA

A AAA AA
AAAA AAAA PoductB
AAAA AAAA

AAAA AAAAAAAA

AAAA AA A AAAA roductc

AAAA AAAAAAAA
AAAA AAAA AAAAAAAA
AAAAAAAA AAAAAAAA T Product
AAAA AAAA AAAAAAAA

This example effectively concentrates al the sparseness into the index and

concentrates al the datainto fully utilized blocks. This configuration provides
efficient data storage and retrieval.
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Now consider areversal of the dense and sparse dimension selections. In the
following example, Region and Product are dense dimensions, and Time and
Accounts are sparse dimensions.

As shown in Figure 10, the two-dimensional data blocks represent data values
from the dense dimensions: Region and Product.

Figure 10: Two-Dimensional Data Block for Region and Product

E W 5 US

A ‘ A Product A
A A A Product B
AA A A roaac
A A A Total Product

Analytic Services creates data blocks for combinations of membersin the sparse
standard dimensions (providing at least one data value exists for the member
combination). The sparse standard dimensions are Time and Accounts.

Figure 11 shows 12 datablocks. Datavaluesexist for all combinations of members
in the Time and Accounts dimensions; therefore, Analytic Services creates data
blocks for al the member combinations. Because data values do not exist for all
productsin al regions, the data blocks have many empty cells. Data blocks with
many empty cells store data inefficiently.

Figure 11: Data Blocks Created for Sparse Members on Time and Accounts

Jan Feb Mar Qtri
Al | [A]A] [ [A|A] [ [alAa] T [a
AA AA | AA

AAA AAA AAA AA A
AAAA AAAA AAAA AAAA_

[A] T [A|[A] [ [AlA] [ [AlA] | [
NENNEERENNEENEENTY
A A [AlAlA] [AlAlA] [Ala]a
AAAAAAAA AAAA AAAA

[A] [ [A|[A] [AJA[A] | [AlA] [Ala

AAA AA | AA AA
 AAA AAA AAA AAA
AAAAAAAAAAAA AAAA

Rev

Exp

Net
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Data Storage

Thistopic describes how dataiis stored in amultidimensional database. Each data
valueis stored in asingle cell in the database. You refer to a particular data value
by specifying its coordinates along each standard dimension.

Note: Analytic Services does not store data for attribute dimensions. Analytic Services
dynamically calculates attribute dimension data when a user retrieves the data.

Consider the simplified database shown in Figure 12.

Figure 12: A Multidimensional Database Outline
—DAccoums Accounts

[~ Margin (
Sales
COGS

— argin% wo ass Calc) Margin % Sales;
= h Y [ P Calc) M % Sal
— [ Time Tirme

— ot (5
Jan (+)
Feb (+)
Mar +
Q2 (+
Qtr3 [+
Qtrd (+

Scenano Label Only)
Actual (+
Budget (+)

This database has three dimensions: Accounts, Time, and Scenario:;

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

« The Time dimension has four quarter members, and Qtrl has three month
members

Note: Figure 13 shows only Qtrl and its members.

« The Scenario dimension hastwo child members: Budget for budget valuesand
Actual for actual values.
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Data Values

The intersection of one member from one dimension with one member from each
of the other dimensionsrepresentsadatavalue. The examplein Figure 13 hasthree
dimensions; thus, the dimensions and data values in the database can be
represented in a cube.

Figure 13: Three-Dimensional Database
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Margin®s | /
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The shaded cellsin Figure 14 illustrate that when you specify Sales, you are
specifying the portion of the database containing eight Sales values.

Figure 14: Sales Slice of the Database

Budget
Actual £
Sales
COGS |
Margin | V]
Margings | /

Jan Feb Mar Qtr1

Slicing a database amounts to fixing one or more dimensions at a constant value
while allowing the other dimensionsto vary.

Essbase Analytic Services Database Administrator's Guide m 45



Understanding Multidimensional Databases

46 m

When you specify Actual Sales, you are specifying the four Sales values where
Actual and Sales intersect as shown by the shaded areain Figure 15.

Figure 15: Actual, Sales Slice of the Database
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A datavalueis stored in asingle cell in the database. To refer to a specific data
value in amultidimensional database, you specify its member on each dimension.
InFigure 16, the cell containing the datavaluefor Sales, Jan, Actual isshaded. The
data value can also be expressed using the cross-dimensional operator (->) as
Sales -> Actual -> Jan.

Figure 16: Sales -> Jan -> Actual Slice of the Database
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Data Blocks and the Index System

Analytic Services uses two types of internal structures to store and access data:
data blocks and the index system.

Analytic Services creates adata 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.
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Analytic Services 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 membersfor which at least
one data value exists.

For example, in the Sample Basic database outline shown in Figure 17, Product
and Market are sparse dimensions.

Figure 17: Product and Market Dimensions from the Sample Basic Database
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If data exists for Caffeine Free Colain New York, then Analytic Services creates
adata block and an index entry for the sparse member combination of Caffeine
Free Cola (100-30) -> New York. If Caffeine Free Colaisnot sold in Florida, then
Analytic Services 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 dimensionsfor Caffeine Free Cola(100-30) -> New York.

Each unique data value can be considered to exist in a cell in adata block. When
Analytic Services searches for adata value, it uses the index to locate the
appropriate data block.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.
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Figure 18 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 18: Part of a Data Block for the Sample Basic Database

Scenario
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Time
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Each datablock isamultidimensional array that contains afixed, ordered location
for each possible combination of dense dimension members. Accessing acell in
the block does not involve sequential or index searches. The search is almost
instantaneous, resulting in optimal retrieval and cal culation speed.

Analytic Services orders the cells in adata block according to the order of the
members in the dense dimensions of the database outline.

A (Dense)
al
a2
B (Dense)
bl
b11
b12
b2
b21
b22
C (Dense)
cl
c2
c3
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D ( Sparse)
di
d2
d21
d22
E (Sparse)
el
e2
e3

The block in Figure 19 represents the three dense dimensions from within the
combination of the sparse members d22 and €3 in the preceding database outline.
In Analytic Services, member combinations are denoted by the cross-dimensional
operator. The symbol for the cross-dimensional operator is->. So d22, e3iswritten
d22 -> e3. A, b21, c3iswritten A -> b21 -> c3.

Figure 19: Data Block Representing Dense Dimensions for d22 -> e3

b11
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b21
b22
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L

Data block for d22->e3

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

Data blocks, such as the one shown in Figure 19, may include cells that do not
contain data values. A datablock is created if at least one data value existsin the
block. Analytic Services compresses data blocks with missing values on disk,
expanding each block fully asit brings the block into memory. Data compression
isoptional, but is enabled by default. For more information, see “ Data
Compression” on page 1044.
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By carefully selecting dense and sparse standard dimensions, you can ensure that
data blocks do not contain many empty cells, minimizing disk storage
reguirements and improving performance.

Multiple Data Views

A multidimensional database supports multiple views of data sets for users who
need to analyze the rel ationships between data categories. Slicing the database in
different ways gives you different perspectives of the data. The slice of January in
Figure 20, for example, examines all data values for which the Year dimension is
fixed at Jan.

Figure 20: Data for January
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The dlice in Figure 21 shows data for the month of February:

Figure 21: Data for February
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The dlice in Figure 22 shows data for profit margin:

Figure 22: Data for Profit Margin
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Quick Start for Implementing
Analytic Services

Thetableinthis chapter provides process stepsto hel p you get up and running with
Analytic Services. The table also tells you where you can find more information
about each step. Unless otherwise specified, the chapters refer to the Essbase
Analytic Services Database Administrator’s Guide.

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.”

Note: This chapter assumes that you are a new Analytic Services user. If you are

migrating from a previous version of Analytic Services, see the Essbase Analytic
Services Installation Guide for important migration information.
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Table 1: A Process Map

Process Step

Reference

L earn the fundamentals of Analytic Services and
distributed OLAP.

Chapter 1, “Introducing Hyperion
Essbase”

Chapter 2, “Understanding
Multidimensional Databases’

Chapter 4, “Basic Architectural
Elements’

Chapter 7, “Creating Applications and
Databases”

Chapter 10, “Working with Attributes’
Chapter 13, “Designing Partitioned
Applications’

Attend an Analytic Servicestraining

class; contact your software provider for
details.

Assess your needs and requirements.

Have aclear idea of your data analysis needs and
of what types of calculations and reports you
want to run.

Your budget, forecasting, and other financia
reports with notes on how you want to
improve them

Analyze your data from amultidimensional
perspective. Consider the following:

Where are your data sources?

What typeisthe data? Isit detailed, relational
dataor isit higher-level, hierarchical datathat
can be used for analysis?

In what format is the data?
How will you access the data? If you need to
accessrelational data, you may need SQL

Interface or Integration Services (a separately
purchasable product).

Chapter 2, “Understanding
Multidimensional Databases”

Essbase Analytic Services SQL Interface
Guide

ODBC drivers documentation

Essbase Integration Services
documentation

Install Analytic Services.

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

Essbase Analytic Services Installation
Guide
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Table 1: A Process Map (Continued)

Quick Start for Implementing Analytic Services

Process Step

Reference

Design your application and database.

Identify business and user requirements,
including security.

Identify source data and determine the scope
of the Analytic Services database.

Choose whether to |eave lowest-level member

datain arelational database and access with
Hybrid Analysis, or to load al data.

Define standard dimensions and designate
sparse and dense storage.

Identify any need for attribute dimensions.

Identify any need for currency conversion
applications that track datain different
currencies.

Define cal culations needed for outline
dimensions and members.

Identify any need to monitor data changesin

the database. You monitor data changes using
the Analytic Servicestriggersfeature (licensed

separately).

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

Estimate the size of your database, check disk
space, and ensure that the sizes of the index, data
files, and data caches in memory are adequate.

Appendix A, “Limits’

Create an application and a database.

Chapter 7, “Creating Applications and
Databases”

Design a currency application.

Chapter 12, “Designing and Building
Currency Conversion Applications”

Build an outline for your database.

Chapter 8, “Creating and Changing
Database Outlines’

Assign alias names to your members.

Chapter 9, “ Setting Dimension and Member
Properties’
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Table 1: A Process Map (Continued)

Process Step

Reference

Build the dimensions. Decide whether your data
loads will introduce new members into the
outline. If so, consider dynamically building your
dimensionsusing arulesfile and adata source. If
not, set up regular data loads.

» Chapter 16, “Understanding Data
Loading and Dimension Building”

e Chapter 17, “Creating Rules Files’

Load your data. You can load data these ways:
* Free-form

* Witharulesfile

* With Hybrid Analysis

» Chapter 16, “Understanding Data

Loading and Dimension Building”
e Chapter 17, “Creating Rules Files’
« Chapter 18, “Using aRules File to

Perform Operations on Records, Fields,
and Data”

« Chapter 19, “Performing and Debugging
Data Loads or Dimension Builds’

» Chapter 20, “Understanding Advanced
Dimension Building Concepts’

Calculate your database.

» Decideon atype of calculation: outline or
calculation script, or a combination of both.

» Ensure that relationships between members
and member consolidations in the database
outline are correct.

» Consider whether tagging some members as
Dynamic Calc or whether using Intelligent
Calculation will improve calculation
efficiency.

» Consider which members you need to tag as
two-pass cal culation to ensure correct
calculation results.

* Chapter 21, “Calculating Analytic
Services Databases’

e Chapter 22, “Developing Formulas’

» Chapter 23, “Reviewing Examples of
Formulas’

« Chapter 24, “ Defining Calculation
Order”

» Chapter 25, “Dynamically Calculating
Data Values”

e Chapter 26, “ Calculating Time Series
Data’

» Chapter 27, “Developing Calculation
Scripts’

e Chapter 28, “Reviewing Examples of
Calculation Scripts”

» Chapter 29, “Developing
Custom-Defined Calculation Macros’

« Chapter 30, “Developing
Custom-Defined Calculation Functions”
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Table 1: A Process Map (Continued)

Quick Start for Implementing Analytic Services

Process Step

Reference

L earn about dynamic calculations and how they
can greatly improve performance.

Chapter 25, “Dynamically Calculating Data
Values’

View datawith Spreadsheet Add-in, other
Hyperion tools, or third-party tools.

» For Spreadsheet Add-in, see the Essbase
Spreadsheet Add-in User’s Guide

» For other tools, seethe documentation for
that particular tool

» For alist of tools, visit the Hyperion site:
http://ww. hyperi on. com

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, “Creating and Maintaining
Partitions”

Link files or cell notesto datacells.

Chapter 11, “Linking Objectsto Analytic
Services Data’

Copy or export data subsets.

Chapter 34, “Copying Data Subsets and
Exporting Data to Other Programs”

Back up and restore your data.

Chapter 47, “Backing Up and Restoring
Data”
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Table 1: A Process Map (Continued)

Process Step Reference

Allocate storage and specify Analytic Services +  Chapter 44, “Managing Database

kernel settings for your database. Settings”
+ Datacompression: Specify datacompression | « Chapter 45, “Allocating Storage and
on disk and the compression scheme. Compressing Data’

e Cachesizes: You can specify the index, data
file, and data cache sizes. To prevent a
slow-down of the operating system, ensure
that the sum of index and data cache sizes for
all the active databases on the server is not
more than two-thirds of the system’s RAM.

» Cache memory locking: You can lock the
memory that is used for the index, datafile,
and data caches into physical memory.

» Disk volumes. You can specify the storage
location of Analytic Servicesindex files and
datafiles, specify the appropriate disk volume
names and configuration parameters.

» Isolation level: Specify either committed
access or uncommitted access.

Generate areport. « Chapter 31, “Understanding Report

» Choose atype of report: structured or Script Basics”
free-form. «  Chapter 32, “Developing Report Scripts’

* Plan the elements of the report, suchaspage | « Chapter 34, “Copying Data Subsets and
layout, number of columns, identity of Exporting Data to Other Programs”
members, format of dataval ues, and content of

e Chapter 33, “Mining an Analytic

titles. Services Database”

» For astructured report, create page, column,
and row headings (unnecessary for afree-form
report).

» Create and test areport script, use
Administration Services' Report Script Editor
or any other text editor.

e Savethereport on OLAP Server or on aclient
computer.
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Table 1: A Process Map (Continued)

Quick Start for Implementing Analytic Services

Process Step

Reference

Fine-tune your database performance and storage
settings.

» Chapter 44, “Managing Database
Settings’

« Chapter 45, “ Allocating Storage and
Compressing Data”

» Chapter 49, “Monitoring Performance”

Automate routine operations by using MaxL or
ESSCMD.

» Chapter 48, “Using MaxL Data
Definition Language”
e Appendix D, “Using ESSCMD”

Design security for your database.

» Create a security plan for your environment
based on database security needs.

e Create users and groups and assign them
administrative or data-access permissions, if
necessary.

» Definecommon dataaccess permissionsat the
scope of the server, applications, databases, or
data-cell levels.

» Todefine global application or database
permissions, select the relevant application or
application and database and adjust the
settings.

»  Chapter 36, “Managing Security for
Users and Applications”

e Chapter 37, “Controlling Access to
Database Cells’

» Chapter 38, “ Security Examples’

Maintain your applications.

» Chapter 41, “Running Analytic Servers,
Applications, and Databases’

» Chapter 42, “Managing Applicationsand
Databases”

« Chapter 43, “Monitoring Data,
Applications, and Databases’

e Chapter 44, “Managing Database
Settings”

» Chapter 45, “ Allocating Storage and
Compressing Data”

« Chapter 46, “Ensuring Data I ntegrity”

» Chapter 47, “Backing Up and Restoring
Data’

Essbase Analytic Services Database Administrator's Guide m 59




Quick Start for Implementing Analytic Services

Table 1: A Process Map (Continued)

Process Step

Reference

Analyze and improve performance and

troubleshoot errors if they occur.

» Ensurethat block sizeis not excessively large.

» Set the correct size for theindex, datafile,
data, and calculator caches.

» Validate the database to ensure data integrity.

e Consider using partitioning to distribute data

across multiple cubesfor better scalability and
performance.

» Ensurethat disk spaceisadequateto allow the
application to grow over time.

e Archivedatafrom OLAP Server on aregular
basis.

» Enablelogging for spreadsheet update to
ensure that log files are updated after
archiving.

 |f sorting onretrievals, increase the size of the
retrieval sort buffer.

« Chapter 49, “Monitoring Performance”

e Chapter 50, “Improving Analytic
Services Performance”

» Chapter 51, “Optimizing Analytic
Services Caches’

e Chapter 52, “ Optimizing Database
Restructuring”

e Chapter 53, “Optimizing Data L oads’

e Chapter 54, “Optimizing Calculations’

» Chapter 55, “Optimizing with Intelligent
Calculation”

« Chapter 56, “ Optimizing Reports and
Other Types of Retrieval”
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In this chapter, you will learn how Essbase Analytic Servicesimproves
performance by reducing storage space and speeding up data retrieval for
multidimensional databases.

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.”

This chapter contains the following sections:

« “Attribute Dimensions and Standard Dimensions’ on page 61
« “Sparse and Dense Dimensions’ on page 62

. ‘“DataBlocksand the Index System” on page 64

« “Selection of Sparse and Dense Dimensions’ on page 68

« ‘“Denseand Sparse Selection Scenarios’ on page 70

« “TheAnalytic Services Solution” on page 75

Attribute Dimensions and Standard Dimensions

Analytic Services has two types of dimensions: attribute dimensions and standard
dimensions (non-attribute dimensions). This chapter primarily considers standard
dimensions because Analytic Services does not alocate 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 comprehensive discussion of attribute dimensions, see
Chapter 10, “Working with Attributes.”
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Sparse and Dense Dimensions

Most data sets of multidimensional applications have two characteristics:
« Datais not smoothly and uniformly distributed.

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

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

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

For example, the Sample Basic database shown in Figure 23 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 aso contain dense dimensions. A dense
dimension is a dimension with a high probability that one or more data pointsis
occupied in every combination of dimensions. For example, in the Sample Basic
database, accounts data exists for almost all productsin all markets, so Measures
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is chosen as adense 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. Analytic
Services does not store the data for attribute dimensions, Analytic Services dynamically
calculates the data when a user retrieves it. For a comprehensive discussion about
attribute dimensions, see Chapter 10, “Working with Attributes.”

Figure 23: Sample Basic Database Outline
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Data Blocks and the Index System

64 m

Analytic Services uses two types of internal structures to store and access data:
data blocks and the index system.

Analytic Services 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.

Analytic Services 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 membersfor which at |east
one data value exists.

For example, in the Sample Basic database outline shown in Figure 24, Product
and Market are sparse dimensions.

Figure 24: Product and Market Dimensions from the Sample Basic Database
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If data exists for Caffeine Free Colain New York, then Analytic Services creates
adata block and an index entry for the sparse member combination of Caffeine
Free Cola(100-30) -> New York. If Caffeine Free Colaisnot sold in Florida, then
Analytic Services 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 acell in adata block. When
Analytic Services searches for a data value, it uses the index to locate the
appropriate data block as shown in Figure 25. Then, within the data block, it
locatesthe cell containing the datavalue. Theindex entry provides a pointer to the
data block. The index handles sparse data efficiently because it includes only
pointers to existing data blocks.

Figure 25: Simplified Index and Data Blocks
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5 N\

2 <
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Figure 26 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 val ue exists for the combination).

Figure 26: Part of a Data Block for the Sample Basic Database
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Each datablock isamultidimensional array that contains afixed, ordered location
for each possible combination of dense dimension members. Accessing acell in
the block does not involve sequential or index searches. The search is almost
instantaneous, resulting in optimal retrieval and cal culation speed.

Analytic Services orders the cellsin adata block according to the order of the
members in the dense dimensions of the database outline.

A (Dense)
al
a2
B (Dense)
bl
b11
b12
b2
b21
b22
C (Dense)
cl
c2
c3
D ( Sparse)
di
d2
d21
d22
E (Sparse)
el
e2
e3
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The block in Figure 27 represents the three dense dimensions from within the
combination of the sparse members d22 and €3 in the preceding database outline.
In Analytic Services, member combinations are denoted by the cross-dimensional
operator. The symbol for the cross-dimensional operator is->. So d22, e3iswritten
d22 -> e3. A, b21, c3iswritten A -> b21 -> c3.

Figure 27: Data Block Representing Dense Dimensions for d22 -> e3
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Data block for d22->e3

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

Data blocks, such as the one shown in Figure 27, may include cells that do not
contain data values. A datablock is created if at least one data value existsin the
block. Analytic Services compresses data blocks with missing values on disk,
expanding each block fully asit brings the block into memory. Data compression
isoptional, but is enabled by default. For more information, see “ Data
Compression” on page 1044.

By carefully selecting dense and sparse standard dimensions, you can ensure that
data blocks do not contain many empty cells. In Analytic Services, empty cellsare
known as missing or #MISSING data. You can aso minimize disk storage
reguirements and maximize performance.
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Selection of Sparse and Dense Dimensions
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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 datain a
reasonable number of fairly dense data blocks, rather than in many highly sparse
data blocks.

When you add a dimension to an outline in Outline Editor, Analytic Services
automatically sets the dimension as sparse. To help you determine whether
dimensions should be dense or sparse, Analytic Services provides an automatic
configuration feature.

To select automatic configuration of dense and sparse dimensions use the
following method:

Tool Topic Location

Administration Outline Editor - Properties Essbase Administration
Services Tab, Auto configure option | Services Online Help
Setting Dimensions as
Dense or Sparse

If you select automatic configuration, you cannot manually set the sparse or dense
property for each dimension. Turn off automatic configuration to set the sparse and
dense property manually. Attribute dimensions are always sparse dimensions.
Keep in mind that you can associ ate 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 Analytic Services. The
Sampl e 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 membersin
the Product and Market dimensions. For example, if Caffeine Free Colaisnot sold
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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,
Analytic Services does not create a data block for the combination.

However, consider combinations of membersin 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 |east some products are sold in January. Thus,
Year and, similarly, Measures and Scenario are dense dimensions.

The sparse-dense configuration of the standard dimensions in the Sample Basic
database may be summarized as follows:

« The sparse standard dimension are Product and Market.

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

Analytic Services creates adata block for each unigque combination of membersin
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 28:

« 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.

« If adatavaue exists for one member on the Measures dimension, then it is
likely that other accounts data values exist for other membersin the Measures
dimension.
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« If Actua accounts datavalues exist, thenit islikely that Budget accounts data
values exist.

Figure 28: Dense Data Block for Sample Basic Database

Data block for Caffeine Free Cola->New York
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Dense and Sparse Selection Scenarios

Thefollowing scenarios show how a database i s 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:

« “Scenario 1. All Sparse Standard Dimensions’ on page 70
« “Scenario 2: All Dense Standard Dimensions’ on page 71
« “Scenario 3: Dense and Sparse Standard Dimensions’ on page 72

« “Scenario 4: A Typical Multidimensional Problem” on page 72

Scenario 1: All Sparse Standard Dimensions

If you make all dimensions sparse, Analytic Services creates data blocks that
consist of singledata cellsthat contain single datavalues. Anindex entry iscreated
for each data block and, therefore, in this scenario, for each existing data value.
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This configuration produces a huge index that requires alarge amount of memory.
The more index entries, the longer Analytic Services searches to find a specific
block.

Figure 29: Database with All Sparse Standard Dimensions

Large, complex index Single-celled blocks

Scenario 2: All Dense Standard Dimensions

If youmakeall dimensionsdense, asshownin Figure 30, Analytic Servicescreates
one index entry and one very large, very sparse block. In most applications, this
configuration requires thousands of times more storage than other configurations.
Analytic Services needs to load the entire block into memory when it searches for
a data value, which requires enormous amounts of memory.

Figure 30: Database with All Dense Standard Dimensions
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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 anon-typical data set and you need to do more tuning to define the
dimensions.

Analytic Services creates dense blocks that can fit into memory easily and creates
arelatively small index asshownin Figure 31. Your database runs efficiently using
minimal resources.

Figure 31: 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.
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The two-dimensional data blocks shown in Figure 32 represent data values from
the dense dimensions: Time and Accounts. The members in the Time dimension
areJ, F, M, and Q1. The membersin the Accounts dimension are Rev, Exp, and
Net.

Figure 32: Two-dimensional Data Block for Time and Accounts

dJ F M O
AAAA-r
AAAA
A A A Net

4

Data Values Missing Values

Analytic Services creates data blocks for combinations of membersin 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 membersin the
Product dimension are Product A, Product B, Product C, and Total Product.

Figure 33 shows 11 datablocks. No datavaluesexist for Product A in the West and
South, for Product B inthe East and West, and for Product C inthe East. Therefore,
Analytic Services has not created data blocks for these member combinations. The
data blocks that Analytic Services has created have very few empty cells.

Figure 33: Data Blocks Created for Sparse Members on Region and Product
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AAAAAAAAAAAAAAAA
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AAAAAAAA AAAAAAAA

This example effectively concentrates al the sparseness into the index and

concentrates al the datainto fully utilized blocks. This configuration provides
efficient data storage and retrieval.
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Now consider areversal of the dense and sparse dimension selections. In the
following example, Region and Product are dense dimensions, and Time and
Accounts are sparse dimensions.

As shown in Figure 34, the two-dimensional data blocks represent data values
from the dense dimensions: Region and Product.

Figure 34: Two-Dimensional Data Block for Region and Product
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Analytic Services creates data blocks for combinations of membersin the sparse
standard dimensions (providing at least one data value exists for the member
combination). The sparse standard dimensions are Time and Accounts.

Figure 35 shows 12 data blocks. Datavaluesexist for all combinations of members
in the Time and Accounts dimensions; therefore, Analytic Services creates data
blocks for al the member combinations. Because data values do not exist for all
productsin al regions, the data blocks have many empty cells. Data blocks with
many empty cells store data inefficiently.

Figure 35: Data Blocks Created for Sparse Members on Time and Accounts
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The Analytic Services Solution

When you create an optimized Analytic Services database, you need to consider
carefully the following questions:

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

« How do you want to create and order calculations?

For more information on:

« Planning the devel opment of your multidimensional database, see Chapter 5,
“Case Study: Designing a Single-Server, Multidimensional Database.”

« Selecting dense and sparse dimensions, see “ Sparse and Dense Dimensions”

on page 62.

« Loading data, see Chapter 16, “Understanding Data L oading and Dimension
Building.”

« Compressing data and optimizing your database, see “ Data Compression” on
page 1044.

« Caculating your database, see Chapter 21, “Calculating Analytic Services
Databases.”
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Case Study: Designing
a Single-Server,
Multidimensional Database

To implement a multidimensional database, first you install Essbase Analytic
Services, and then you design and create an application and databases. You analyze
data sources and define requirements very carefully and then decide whether a
single-server approach or a partitioned, distributed approach best serves your
needs. For criteriathat you can review to decide whether to partition an
application, see “Deciding Whether to Partition a Database” on page 239.

Using a case study, this chapter provides an overview of the database planning
process and discusses working rules that you can follow to design asingle-server,
multidimensional database solution for your organization. For detailed
information about building applications and databases, see Chapter 7, “ Creating
Applications and Databases.”

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.”

This chapter includes the following topics:

« “Processfor Designing a Database” on page 78

« “Case Study: The Beverage Company” on page 79
« “Anayzing and Planning” on page 80

« “Drafting Outlines’ on page 95

« “Checking System Requirements’ on page 102

« ‘“Loading Test Data’ on page 103

« “Defining Calculations’ on page 103

« “Defining Reports’ on page 115

« “Verifying the Design” on page 116
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Process for Designing a Database

78 m

Asillustrated in Figure 36, designing an application isacyclic process that moves
from a planning stage to a verification stage.

Figure 36: The Database Design Cycle
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The database design process includes the following basic steps:
1. Analyze business needs and design a plan.

The application and database that you create must satisfy the information
needs of your users and your organization. Therefore, you identify source
data, define user information access needs, review security considerations,
and design a database model. See “ Analyzing and Planning” on page 80.

2. Draft adatabase outline.

The outline determines the structure of the database—what information is
stored and how different pieces of information relate to one another. See
“Drafting Outlines’ on page 95.

3. Check system requirements.

How you meet system requirements and define system parameters affectsthe
efficiency and performance of the database. See “ Checking System
Requirements’ on page 102.
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4. Load test datainto 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. See “Loading Test Data” on
page 103.

5. Define caculations.

You test outline consolidations and write and test formulas and calculation
scripts for specialized calculations. See “Defining Calculations’ on page 103.

6. Define reports.

Users access data through print and online reports and spreadsheets or on the
World Wide Web. If you plan to provide predefined reports to users, you
design report layouts and run reports. See “Defining Reports’ on page 115.

7. Verify with users.

You want to ensure that the database sati sfies your user goals. You must solicit
and carefully consider the opinions of users. See “Verifying the Design” on
page 116.

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

Case Study: The Beverage Company

This chapter bases the database planning process on the needs of afictitious
company called The Beverage Company (TBC) and uses TBC as an example to
demonstrate how to build an Analytic Services database. The examples follow a
variation of the Sample Basic application that isincluded with the Analytic
Servicesinstallation.

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

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 datais tedious. Last month,
analysts spent most of their time entering and rekeying data and preparing reports.
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TBC has determined that Analytic Servicesis the best tool for creating a
centralized repository for financial data. The datarepository will reside on aserver
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 as
needed. TBC has avariety of users, so TBC expects that different users will have
different security levels for accessing data.

Analyzing and Planning

80 m

Thedesign and operation of an Analytic Services multidimensional database plays
akey rolein achieving a well-tuned system that enables you to analyze business
information 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:

« “Analyzing Source Data’ on page 81

« “ldentifying User Requirements’ on page 82

« “Planning for Security in a Multiple User Environment” on page 82
« “Creating Database Models’ on page 82

When designing a multidimensional application, consider these factors:

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

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

Note: The best practices recommendation is to define only one database per
application. There are several reasons for this recommendation, including enhanced
memory usage and ease of database administration. Applications that use the optional
Analytic Services currency conversion module are an exception to this
recommendation. Currency conversion applications generally consist of a main
database and a separate currency database (see Chapter 12, “Designing and Building
Currency Conversion Applications”).
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Analyzing Source Data

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 Analytic Services 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
valuesonly for product families. I nterview members from each user department to
find out what data they process, how they process data today, and how they want

to process datain the future.

Carefully define reporting and analysis needs.

« How do users want to view and analyze data?

« How much detail should the database contain?

« Doesthe data support the desired analysis and reporting goals?

« If not, what additional data do you need and where can you find the needed
data?

Determine the location of the current data.
«  Where does each department currently store data?
« Isdatainaform that Analytic Services can use?

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

« Who updates the database and how frequently?
« Do theindividuals who need to update data have access to the data?

Make sure that the datais ready to load into Analytic Services.
« Doesdata come from asingle source or from multiple sources?

« Isdatainaformat that Analytic Services can import? For alist of valid data
sources that you can import into Analytic Services, see “ Data Sources’ on
page 356.

« Isall datathat you want to use readily available?
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Identifying User Requirements

Be sure to discuss information needs with users. Review the information they use
and the reports they must generate for review by others. Determine the following
requirements.

« What types of analysis do users require?
« What summary and detail levels of information do users need?

« Do some users require access to information that other users should not see?

Planning for Security in a Multiple User Environment

The time to think about the type of security permissions you plan to issue for an
Analytic Services database iswhen you consider user information needs. End your
analysis with alist of users and permissions.

Use this checklist to plan for security:
« Who arethe users and what permissions should they have?
« Who should have |oad data permissions?

« Which users can be grouped, and as a group, given similar permissions?

See Chapter 36, “Managing Security for Users and Applications” for information
about assigning user permissions.

Creating Database Models

You are now ready to create amodel of the database on paper. To build the model,
identify the perspectives and views that are important to your business. These
views translate into the dimensions of the database mode!.

Most businesses choose to analyze the following areas:
« Time periods

« Accounting measures

« Scenarios

« Products
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« Distribution channels
« Geographical regions

« Business units

Use the following topics to help you gather information and make decisions:
“ldentifying Analysis Objectives’ on page 83
“Determining Dimensions and Members’ on page 83

« “Analyzing Database Design” on page 88

Identifying Analysis Objectives

After you identify the major areas of information in a business, the next stepin
designing an Analytic Services database is deciding how the database enables data
analysis:

« If analyzing by time, which time periods are needed? Does the analysis need
to include only the current year or multiple years? Does the analysis need to
include quarterly and monthly data? Does the analysis need to include data by
season?

. If analyzing by geographical region, how do you define the regions? Do you
define regions by sales territories? Do you define regions by geographical
boundaries such as states and cities?

« If anayzing by product line, do you need to review data for each specific
product? Can you summarize data into product classes?

Regardless of the business area, you need to determine the perspective and detail
needed in the analysis. Each business area that you analyze provides a different
view of the data

Determining Dimensions and Members

You can represent each of the business views as a separate standard dimension in
the database. If you need to analyze a business area by classification or attribute,
such as by the size or color of products, you can use attribute dimensions to
represent the classification views.
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Thedimensionsthat you choose determine what types of analysisyou can perform
on the data. With Analytic Services, you can use as many dimensions as you need
for analysis. A typical Analytic Services database contains at | east seven standard
dimensions (non-attribute dimensions) and many more attribute dimensions.

When you have an idea of what dimensions and members you need, review the
following topics and devel op a tentative database design:

« “Relationships Among Dimensions’ on page 84
« “Example Dimension-Member Structure” on page 85

“Checklist for Determining Dimensions and Members’ on page 87

After you determine the dimensions of the database model, choose the elements or
items within the perspective of each dimension. These elements become the
members of their respective dimensions. For example, a perspective of time may
include the time periods that you want to analyze, such as quarters, and within
quarters, months. Each quarter and month becomes a member of the dimension
that you create for time. Quarters and months represent a two-level hierarchy of
members and their children. Monthswithin aquarter consolidate to atotal for each
quarter.

Relationships Among Dimensions

Next, consider the relationships among the business areas. The structure of an
Analytic Services database makes it easy for users to analyze information from
many different perspectives. A financia analyst, for example, may ask the
following questions:

« What are salesfor a particular month? How does this figure compare to sales
in the same month over the last five years?

« By what percentage is profit margin increasing?

« How close are actual values to budgeted values?
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In other words, the analyst may want to examine information from three different
perspectives—time, account, and scenario. The sample database shown in
Figure 37 represents these three perspectives as three dimensions, with one
dimension represented along each of the three axes:

« A timedimension, which consists of theindividual months Jan, Feb, and Mar
and the total for Qtrl, is displayed along the X-axis.

« Anaccounts dimension, which consists of accounting figures such as Sales,
COGS, Margin, and Margin%, is displayed along the Y-axis.

« Another dimension which provides a different point of view, such as Budget
for budget values and Actual for actual values, is displayed along the Z-axis.

Figure 37: Cube Representing Three Database Dimensions

Budget/
Actual

Sales

COGS

Margin

!
Margin /

Jan Feb Mar Qtr1

The cells within the cube, where the members intersect, contain the data relevant
to al three intersecting members; for example, the actual salesin January.

Example Dimension-Member Structure

Table 2 shows a summary of the TBC business areas that the planner determined
would be dimensions. The dimensions represent the major business areas to be
analyzed. The planner created three columns, with the dimensions in the | eft
column and members in the two right columns. The membersin column 3 are
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subcategories of the membersin column 2. In some cases, membersin column 3
are divided into another level of subcategories; for example, the Margin of the
Measures dimension is divided into Sales and COGS.

Table 2: TBC Sample Dimensions

Dimensions Members Child Members
Year Qtrl Jan, Feb, Mar
Qtr2 Apr, May, Jun
Qtr3 Jul, Aug, Sep
Qtrd Oct, Nov, Dec
Measures Profit Margin: Sales, COGS
Total Expenses. Marketing, Payroll, Miscellaneous
Inventory Opening Inventory, Additions, Ending Inventory
Ratios Margin %, Profit %, Profit per Ounce
Product Colas (100) Cola (100-10), Diet Cola (100-20), Caffeine Free
Cola (100-30)
Root Beer (200) Old Fashioned (200-10), Diet Root Beer (200-20),
Sarsaparilla (200-30), Birch Beer (200-40)
Cream Soda (300) Dark Cream (300-10), Vanilla Cream (300-20),
Diet Cream Soda (300-30)
Fruit Soda (400) Grape (400-10), Orange (400-20), Strawberry
(400-30)
Market East Connecticut, Florida, M assachusetts, New
Hampshire, New York
West Cadlifornia, Nevada, Oregon, Utah, Washington
South Louisiana, New Mexico, Oklahoma, Texas
Central Colorado, Illinais, lowa, Missouri, Ohio,
Wisconsin
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Table 2: TBC Sample Dimensions (Continued)

Dimensions Members Child Members
Scenario Actua

Budget

Variance

Variance %

In addition the planner added two attribute dimensions to enable product analysis
based on size and packaging:

Table 3: TBC Sample Attribute Dimensions

Dimensions Members Child Members
Ounces Large 64, 32, 20
Small 16, 12
Pkg Type Bottle
Can

Checklist for Determining Dimensions and Members

Use the following checklist when determining the dimensions and members of

your model database:

What are the candidates for dimensions?

Do any of the dimensions classify or describe other dimensions? These
dimensions are candidates for attribute dimensions.

Do users want to qualify their view of a dimension? The categories by which
they qualify adimension are candidates for attribute dimensions.

What are the candidates for members?

How many levels does the data require?

How does the data consolidate?
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Analyzing Database Design

Whiletheinitial dimension design is still on paper, you should review the design
according to aset of guidelines. The guidelines help you to fine-tune the database
and leverage the multidimensional technology. The guidelines are processes or
guestions that help you achieve an efficient design and meet consolidation and
calculation goals.

Keep in mind that the number of members needed to describe a potentia datapoint
should determine the number of dimensions. Asyou analyze the design, if you are
not sure that you should delete a dimension, keep it and apply more analysisrules
until you feel confident about deleting or keeping it.

Use the information in the following topics to analyze and, as needed, to improve
your database design:

« “Denseand Sparse Dimensions” on page 88

o “Standard and Attribute Dimensions’ on page 88

o “Dimension Combinations” on page 90

o “Repetition in Outlines’ on page 92

o “Interdimensional Irrelevance” on page 93

« “Reasonsto Split Databases’ on page 94

« “Checklist to Analyze the Database Design” on page 95

Dense and Sparse Dimensions

You need to decide which dimensions are sparse and which dense. These decisions
affect performance. For abasic introduction, see “ Sparse and Dense Dimensions”
on page 62. For acomprehensive discussion of storage and performance, see
“Designing an Outline to Optimize Performance” on page 100.

Standard and Attribute Dimensions

For simplicity, the examples in this topic show alternative arrangements for what
was initially designed as two dimensions. You can apply the same logic to al
combinations of dimensions.
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Consider the design for a company that sells products to multiple customers over
multiple markets; the markets are unique to each customer:

Cust A Cust B Cust C

New Yor k 100 N A N A
Illinois N A 150 N A
California N A N A 30

Cust A isonly in New York, Cust B isonly in Illinois, and Cust Cisonly in
Cdlifornia. The company can define the data in one standard dimension:

Mar ket
New Yor k
Cust A
Illinois
Cust B
California
Cust C

However, if you look at alarger sampling of data, you may see that there can be
many customersin each market. Cust A and Cust E arein New York; Cust B, Cust
M, and Cust Parein lllinois; Cust C and Cust F arein California. In thissituation,
the company typically defines the large dimension, Customer, as a standard
dimension and the smaller dimension, Market, as an attribute dimension. The
company associates the members of the Market dimension as attributes of the
members of the Customer dimension. The members of the Market dimension
describe locations of the customers.

Cust omer (Standard di nensi on)

Cust A (Attribute: New YorKk)

Cust B (Attribute:lllinois)

Cust C (Attribute:California)

Cust E  (Attribute: New York)

Cust F (Attribute:California)

Cust M (Attribute:Illinois)

Cust P (Attribute:Illinois)
Mar ket (Attribute di nmension)

New Yor k

Illinois

California
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Consider another situation. Again, the company sells products to multiple
customers over multiple markets. Thistime, the company can ship to a customer
that has locations in different markets:

Cust A Cust B Cust C

New Yor k 100 75 N A
Illinois N A 150 N A
California 150 N A 30

Cust A isin New York and California. Cust B isin New York and Illinois. Cust C
isonly in California. Using an attribute dimension does not work in this situation;
a customer member cannot have more than one attribute member. Therefore, the
company designs the data in two standard dimensions:

Cust orrer
Cust A
Cust B
Cust C

Mar ket
New Yor k
Illinois
California

Dimension Combinations

Break each combination of two dimensions into a two-dimensional matrix. For
example, proposed dimensionsat TBC (aslistedin Table 2 on page 86) includethe
following combinations:

o Year across Measures

« Year across Product

« Year across Market

« Year across Scenario

« Measures across Product
« Measures across Market

« Measures across Scenario

« Market across Product
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« Market across Scenario
« Scenario across Product

« Ounces across Pkg Type

As attribute dimensions associated with the Product dimension, Ounces and Pkg
Type can be considered with the Product dimension.

To help visualize each dimension, you can draw a matrix and include afew of the
first generation members. Figure 38 shows asimplified set of matrixes for three
dimensions.

Figure 38: Analyzing Dimensional Relationships

Budget Budget
Actual Actual
Jan Feb Mar Qtrl Sales CO6S Margin Margin’e
Sales
C06s
r
Margin
Margin¥

Jan Feb Mar Qtrl

For each combination of dimensions, ask three questions:
« Doesit add analytic value?
« Doesit add utility for reporting?

« Doesit avoid an excess of unused combinations?

For each combination, the answers to the questions help determine if the
combination isvalid for the database. Ideally, the answers to all questions should
beyes. If al answers are not yes, you should consider rearranging the data into
dimensions that are more meaningful. As you work through this process, be sure
to discuss information needs with users.

Essbase Analytic Services Database Administrator's Guide m 91



Case Study: Designing a Single-Server, Multidimensional Database

Repetition in Outlines

The repetition of elementsin an outline often indicates a need to split dimensions.
Here is an example of repetition and a solution:

Repetition No Repetition
Accounts Accounts
Budget Profit
Profit Margin
Margin Sales
Sales COGS
COGS Expenses
Expenses Scenario
Actual Budget
Profit Actual
Margin
Sales
COGS
Expenses

Separating Budget and Actual and placing them into another dimension simplifies
the outline and provides a simpler view of the budget and actual figures of the
other dimensionsin the database.
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Theleft column of thistable uses shared membersinthe Diet dimension to analyze
diet beverages. You can avoid the repetition of the left column and simplify the
design of the outline by creating a Diet attribute dimension, as shown in the second

example.
Repetition No Repetition
Product Product (Diet)
100 (Alias: Colas) 100 (Alias: Colas)
100-10 (Alias: Colq) 100-10 (Alias: Cola) (Diet: False)
100-20 (Alias: Diet Cola) 100-20 (Alias: Diet Cola) (Diet: True)
200 (Alias: Root Beer) 200 (Alias: Root Beer)
200-20 (Alias: Diet Root Beer) 200-20 (Alias: Diet Root Beer) (Diet: True)
200-30 (Alias: Birch Beer) 200-30 (Alias: Birch Beer) (Diet: False)
300 (Alias Cream Soda) 300 (Alias Cream Soda)
300-10 (Alias: Dark Cream) 300-10 (Alias: Dark Cream) (Diet: False)
300-20 (Alias: Diet Cream) 300-20 (Alias: Diet Cream) (Diet: True)
Diet (Alias: Diet Drinks) Diet Attribute (Type: Boolean)
100-20 (Alias: Diet Cola) True
200-20 (Alias: Diet Root Beer) False

300-20 (Alias: Diet Cream)

Attribute dimensions a so provide additional analytic capabilities. For areview of
the advantages of using attribute dimensions, see “ Designing Attribute
Dimensions’ on page 192.

Interdimensional Irrelevance

Interdimensional irrelevance occurs when many members of adimension are
irrelevant across other dimensions. Analytic Services defines irrelevant data as
datathat Analytic Services stores only at the summary (dimension) level. In such
asituation, you may be able to remove a dimension from the database and add its
members to another dimension or split the model into separate databases.

For example, TBC considered analyzing salaries as a member of the Measures
dimension. But salary information often proves to beirrelevant in the context of a
corporate database. Most salaries are confidential and apply to specific
individuals. The individua and the salary typically represent one cell, with no
reason to intersect with any other dimension.
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TBC considered separating employees into a separate dimension. Table 4 shows
an example of how TBC analyzed the proposed Employee dimension for
interdimensional irrelevance. Members of the proposed Employee dimension are
compared with members of the Measures dimension. Only the Salary measure is
relevant to individual employees.

Table 4: Interdimensional Irrelevance Example

Joe Smith Mary Jones Mike Garcia | All Employees
Revenue X
Variable Costs X
COGS X
Advertising X
Salaries X X X X
Fixed Costs X
Expenses X
Profit X

Reasons to Split Databases

As discussed in the previous topic, “Interdimensional Irrelevance” on page 93,
TBC agreed that, in context with other dimensions, individual employees were
irrelevant. They also agreed that adding an Employee dimension substantially
increased database storage needs. Consequently, they decided to create a separate
Human Resources (HR) database. The new HR database contains a group of
related dimensions and includes salaries, benefits, insurance, and 401(k) plans.

There are many reasons for splitting a database; for example, suppose that a
company maintains an organizational database that contains several international
subsidiarieslocated in several time zones. Each subsidiary relies on time-sensitive
financial calculations. You may want to split the database for groups of
subsidiariesin the same time zone to ensure that financial calculations are timely.
You can also use a partitioned application to separate information by subsidiary.
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Checklist to Analyze the Database Design
Use the following checklist to analyze the database design:
« Have you minimized the number of dimensions?
« For each dimensiona combination, did you ask:

— Doesit add analytic value?

— Doesit add utility for reporting?

— Doesit avoid an excess of unused combinations?
« Didyou avoid repetition in the outline?
« Didyou avoid interdimensional irrelevance?

« Didyou split the databases as necessary?

Drafting Outlines

At this point, you can create the application and database and build the first draft
of theoutlinein Analytic Services. The draft definesall dimensions, members, and
consolidations. Use the outline to design consolidation requirements and identify
where you need formulas and cal culation scripts.

Note: Before you create a database and build its outline, you must create an Analytic
Services application to contain it.

The TBC planners issued the following draft for a database outline. In this plan,
the bold words are the dimensions—Year, Measures, Product, Market, Scenario,
Pkg Type, and Ounces. Observe how TBC anticipated consolidations, calculations
and formulas, and reporting requirements. The planners also used product codes
rather than product names to describe products.

« Year. TBC needsto collect datamonthly and summarize the monthly data by
guarter and year. Monthly data, stored in members such as Jan, Feb, and Mar,
consolidates to quarters. Quarterly data, stored in members such as Qtr1 and
Qtr2, consolidates to Year.

« Measures. Sales, Cost of Goods Sold, Marketing, Payroll, Miscellaneous,
Opening Inventory, Additions, and Ending Inventory are standard measures.
Analytic Services can calculate Margin, Total Expenses, Profit, Total
Inventory, Profit %, Margin %, and Profit per Ounce from these measures.
TBC needs to calculate Measures on a monthly, quarterly, and yearly basis.
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Product. The Product codes are 100-10, 100-20, 100-30, 200-10, 200-20,
200-30, 200-40, 300-10, 300-20, 300-30, 400-10, 400-20, and 400-30. Each
product consolidates to its respective family (100, 200, 300, and 400). Each
consolidation allows TBC to analyze by size and package, because each
product is associated with members of the Ounces and Pkg Type attribute
dimensions.

Market. Several states make up aregion, and four regions make up amarket.
The states are Connecticut, Florida, Massachusetts, New Hampshire, New
York, California, Nevada, Oregon, Utah, Washington, Louisiana, New
Mexico, Oklahoma, Texas, Colorado, Illinois, lowa, Missouri, Ohio, and
Wisconsin. Each state consolidates into its respective region—East, West,
South, or Central. Each region consolidates into Market.

Scenario. TBC derives and tracks budget data versus actual data. Managers
must monitor and track budgets and actuals, as well as the variance and
variance percentage between them.

Pkg Type. TBC wants to see the effect that product packaging has on sales
and profit. Establishing the Pkg Type attribute dimension enables usersto
analyze product information based on whether aproduct is packaged in bottles
or cans.

Ounces. TBC sells products in different sizes in ounces in different market
areas. Establishing the Ounces attribute dimension hel ps users to monitor
which sizes sell better in which markets.

The following topics present a review of the basics of dimension and member
properties and a discussion of how outline design affects performance:

9% m

“Dimension and Member Properties’ on page 97

“Dimension Types’ on page 97

“Member Storage Properties’ on page 99

“Checklist for Dimension and Member Properties’ on page 100
“Designing an Outline to Optimize Performance” on page 100

Essbase Analytic Services Database Administrator’'s Guide



Drafting Outlines

Dimension and Member Properties

An outline is comprised of dimensions and members. Dimensions and members

have specific propertiesthat provide accessto built-in functionality. The properties
of dimensions and members define the roles of the dimensions and membersin the
design of the multidimensional structure. These properties include the following:

« Dimension types and attribute associations. See “Dimension Types’ on
page 97.

. Datastorage properties. See “Member Storage Properties’ on page 99.

« Consolidation operators. See“ Consolidation of Dimensionsand Members’ on
page 104.

« Formulas. See “Formulas and Functions” on page 110.

For a complete list of dimension and member properties, see Chapter 9, “ Setting
Dimension and Member Properties.”

Dimension Types

A dimension typeis a property that Analytic Services provides that adds specia
functionality to a dimension. The most commonly used dimension types are time,
accounts, and attribute. This topic uses dimensions of the TBC database to
illustrate dimension types.

Figure 39: TBC Dimensions and Related Properties

Dat abase: Desi gn
Year (Type: tinme)
Measures (Type: accounts)
Pr oduct
Mar ket
Scenari o
Pkg Type (Type: attribute)
Qunces (Type: attribute)
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Table 5 defines each Analytic Services dimension type.

Table 5: Dimension Types

Dimension
Types Description

None Specifies no particular dimension type.

Time Defines the time periods for which you report and update data.
You can tag only one dimension as time. The time dimension
enables several accounts dimension functions, such asfirst and
last time balances.

Accounts Containsitems that you want to measure, such as profit and
inventory, and makes Analytic Services built-in accounting
functionality available. Only one dimension can be defined as
accounts.

For discussion of two forms of account dimension calculation,
see “ Accounts Dimension Calculations’ on page 108.

Attribute Contains members that can be used to classify members of
another, associated dimension.

For example, the Pkg Type attribute dimension contains a
member for each type of packaging, such as bottle or can, that
applies to members of the Product dimension.

Country Contains data about where business activities take place. In a
country dimension, you can specify the type of currency used in
each member.

For example, Canada has three markets—\Vancouver, Toronto,
and Montreal. They use the same currency type, Canadian
dollars.

Currency Separates local currency members from the base currency
partition defined in the application. Thisdimension typeisused only in
the main database and is only for currency conversion
applications. The base currency for analysis may be US dallars,
and the local currency members may contain values that are
based on the currency type of their region.
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Member Storage Properties

With Analytic Services, you can specify data storage properties for members; data
storage properties define where and when consolidations are stored. For example,
by default, members are tagged as store data. Analytic Services sumsthe val ues of
store data members and stores the result at the parent level.

You can change the default logic for each member by changing the data storage
property tag for the member. For example, you can change a store data member to
label only member. Memberswith the label only tag, for example, do not have data
associated with them.

Table 6 describes Analytic Services data storage properties.

Table 6: Analytic Services Data Storage Properties

Storage

Properties Effects on Members

Store data The member stores data. Store datais the default storage
property.

Dynamic Calc | The data associated with the member is not calculated until
requested by a user. The calculated datais not stored; it is
discarded after the request is completed.

Dynamic Calc | The data associated with the member is not calculated until it is

and Store requested by a user. The calculated datais then stored.

Shared member

The data associated with the member comes from another
member with the same name.

Never share The data associated with the member is duplicated with its parent
or child if an implied shared relationship exists.
Label only Although alabel only member has no data associated with it, it

can till display avalue. The label only tag groups members and
eases havigation and reporting. Typically, label only members
are not calculated.

For example, in the Measures dimension, the member Ratios has
three children, Margin%, Profit%, and Profit per Ounce. The
member Ratios defines a category of members. When
consolidated, Margin%, Profit%, and Profit per Ounce do not
roll up to ameaningful figure for Ratios. Hence, Ratiosistagged
as |label only.
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Checklist for Dimension and Member Properties

« Canyou identify atime dimension?
« Canyou identify an accounts dimension?

« Doesthedatainclude foreign currencies? If so, did you identify a currency
partition dimension?

« Canyou identify qualities or characteristics of dimensions that should be
defined as separate attribute dimensions?

« What members require specia data storage properties?

Designing an Outline to Optimize Performance

100 m

When you design an outline, you must position attribute dimensions at the end of
the outline. You should position dense dimensions before sparse dimensions.

The position of dimensionsin an outline and the storage properties of dimensions
can affect two areas of performance—how quickly calculations are run and how
long it takes users to retrieve information.

Use the following topics to understand performance optimization basics:
« “Optimizing Query Performance” on page 100

« “Optimizing Calculation Performance” on page 101

« “Meeting the Needs of Both Calculation and Retrieval” on page 102

Optimizing Query Performance

To optimize query performance, use the following guidelines when you design an
outline;

« If the outline contains attribute dimensions, make sure that the attribute
dimensions are the only sparse Dynamic Calc dimensions in the outline.

« Intheoutline, place the most queried sparse dimensions before the less
gueried sparse dimensions.
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The outline shown in Figure 40 is designed for optimum query performance:

Figure 40: Designing an Outline for Optimized Query Times

Database: Basic

Dense { Measures (Type: accounts)

dimensions Year (Type: time)
________ SCENArICHNN————
Base ____ Product {Qunces, Pkg Typel _

Sparse Market

dimensions | _ _ _ _ _ _ _ _ SUpDicTs SRS

« Because the outline contains attribute dimensions, the storage property for
standard dimensions and all standard dimensions membersis set as store data.

« Asthemost-queried sparse dimension, the Product dimensionisthefirst of the
sparse dimensions. Base dimensions are typically queried more than other
dimensions.

Optimizing Calculation Performance

To optimize calculation performance, order the sparse dimensionsin the outline by
their number of members, starting with the dimension that contains the fewest
members.

For information about factors that affect calculation performance, see“Designing
for Calculation Performance” on page 1172.

The outline shown in Figure 41 is designed for optimum cal culation performance:

Figure 41: Designing an Outline for Optimized Calculation Times

Database: Basic

D Measures (Type: accounts)
ense - 4
dimensions Year tType.nmaJ
________ Seenario _ _ _ _ _ __ _ _
Base Market <+ Smallest sparse
________ Suppliers dimension
Sparse | Bag T T T Prodact [Ounces,_PRo Tpel _ +
dimensions Base  Pr roduct {Ounces, Pkg Type} L_argestlsparse
. Qunces dimension
Attribute
________ PhgType
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« Thesmallest standard dimension that is sparse, Market, is thefirst of the
sparse dimensions in the outline.

« Thelargest standard dimension that is sparse, Product, isimmediately above
the first attribute dimension. If the outline did not contain attribute
dimensions, the Product dimension would be at the end of the outline.

Meeting the Needs of Both Calculation and Retrieval

Even though they contain the same dimensions, the exampl e outlines of Figure 40
and Figure 41 are different. To determine the best outline sequence for a situation,
you must prioritize the data retrieval requirements of the users against the time
needed to run cal culations on the database. How often do you expect to update and
recal culate the database? What is the nature of user queries? What is the expected
volume of user queries?

A possible workaround isinitially to position the dimensionsin the outline to
optimize calculation. After you run the calculations, you can manually resequence
the dimensions to optimize retrieval. When you save the outline after you
reposition its dimensions, chooseto restructure the database by index only. Before
you run calculations again, remember to resequence the dimensionsin the outline
to optimize calculation.

Checking System Requirements

102 m

After you determine the approximate number of dimensions and membersin your
Analytic Services database, you are ready to determine the system requirements
for the database.

« Make surethat you have enough disk space. See “ Determining Disk Space
Requirements’ on page 1357.

« Make sure that you have enough memory. See * Estimating Memory
Requirements’ on page 1375.

« Make surethat your caches are set correctly. See Chapter 51, “Optimizing
Analytic Services Caches.”
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Loading Test Data

Before you can test calculations, consolidations, and reports, you need datain the
database. During the design process, loading mocked-up data or a subset of rea
data provides flexibility and shortens the time required to test and analyze results.

Detailed instructions for loading data are in the following chapters:
o Chapter 16, “Understanding Data Loading and Dimension Building”
o Chapter 17, “Creating Rules Files

o Chapter 18, “Using a Rules File to Perform Operations on Records, Fields,
and Data”

o Chapter 19, “Performing and Debugging Data L oads or Dimension Builds”
o Chapter 20, “Understanding Advanced Dimension Building Concepts”

After you run your preliminary test, if you are satisfied with your database design,
test the loading of the complete set of real data with which you will populate the
final database, using the test rulesfilesif possible. Thisfinal test may reveal
problems with the source data that you did not anticipate during earlier phases of
the database design process.

Defining Calculations

Calculations are essential to derive certain types of data. Datathat is derived from
acalculation is called calculated data; basic noncalculated datais called input
data.

The following topics use the Product and Measures dimensions of the TBC
application to illustrate several types of common calculations that are found in
many Analytic Services databases:

« “Consolidation of Dimensions and Members’ on page 104
« “Tagsand Operators on Example Measures Dimension” on page 107
« “Accounts Dimension Calculations’ on page 108

o “Formulas and Functions” on page 110
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« “Dynamic Calculations’ on page 112
« “Two-Pass Calculations’ on page 113

For details on Analytic Services calculations, see the following chapters:
« Chapter 21, “Calculating Analytic Services Databases’

« Chapter 30, “Devel oping Custom-Defined Cal culation Functions’

«  Chapter 55, “Optimizing with Intelligent Calculation”

Consolidation of Dimensions and Members

When you define members of standard dimensions, Analytic Services
automatically tags the members with the addition (+) consolidator, meaning that
during consolidation members are added. As appropriate, you can change a
member consolidation property to one of the following operators: -, *, /, %, and ~
(no consolidation).

Consolidation is the most frequently used calculation in Analytic Services. This
topic uses the Product dimension to illustrate consolidations.

The TBC application has several consolidation paths:

« Individual products roll up to product families, and product families
consolidate into Product. The TBC outline also requires multiple
consolidation paths; some products must consolidate in multiple categories.

« Statesroll up to regions, and regions consolidate into Market.

« Monthsroll up into quarters, and quarters consolidate into Year.

The following topics discuss consolidation in greater detail:

. “Effect of Position and Operator on Consolidation” on page 105
« “Consolidation of Shared Members’ on page 106

« “Checklist for Consolidation” on page 107
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Consolidation operators define how Analytic Services rolls up data for each
member in a branch to the parent. For example, using the default operator (+),
Analytic Services adds 100-10, 100-20, and 100-30 and stores the result in their
parent, 100, as shown in Figure 42.

Figure 42: TBC Product Dimension

Product
100 (+) (Alias: Colas)
100-10 (+) (Alias: Cola)
100-20 (+) (Alias: Diet Cola)
100-30 (+) (Alias: Caffeine Free Cola)
200 (+) (Alias: Root Beer)
200-10 (+) fAlias: Old Fashioned)
200-20 (+) (Alias: Diet Root Beer)
200-30 (+) (Alias: Sasparilla)
200-40 (+) (Alias: Birch Beer)
300 (+) (Alias: Cream Soda)
300-10 (+) (Alias: Dark Cream)
300-20 (+) (Alias: Vanilla Cream)
300-30 (+) (Alias: Diet Crearm)
400 (+) (Alias: Fruit Soda)
400-10 (+) (Alias: Grape)
400-20 (+) (Alias: Orange)
400-30 (+) (Alias: Strawberry)
Diet (~) (Alias: Diet Drinks)
100-20 (+) (Shared Member)
200-20 (+) (Shared Member)
300-30 (+) (Shared Member)

The Product dimension contains mostly (+), operators, which indicate that each
group of membersis added and rolled up to the parent. Diet has atilde (~), which
indicates that Analytic Services does not include the Diet member in the
consolidation to the parent, Product. The Diet member consists entirely of
members that are shared or duplicated. The TBC product management group
wants to be able to isolate Diet drinks in reports, so TBC created a separate Diet
member that does not impact overall consolidation.

The following topics discuss consolidation in more detail:

« “Effect of Position and Operator on Consolidation” on page 105
« “Consolidation of Shared Members’ on page 106

« “Checklist for Consolidation” on page 107

Effect of Position and Operator on Consolidation

Analytic Services calculates the data of a branch in top-down order. For example,
if you have, in order, two members tagged with an addition symbol (+) and athird
member tagged with amultiplication symbol (*). Analytic Services adds thefirst
two and multiplies the sum by the third.
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Be aware that Analytic Services always begins with the top member when it
consolidates, so the order and the |abels of the membersis very important. For an
example of how Analytic Services applies operators, see“ Calculating Members
with Different Operators’ on page 161.

Table 7 shows the Analytic Services consolidation operators.

Table 7: Consolidation Operations

Operator Description

+ The default operator. When a member has the + operator, Analytic
Services adds the member to the result of previous calculations
performed on members of the branch.

- When a member has the — operator, Analytic Services multiplies the
member by -1 and then adds the product to the result of previous
calculations performed on members of the branch.

* When a member has the * operator, Analytic Services multiplies the
member by the result of previous calculations performed on members
of the branch.

/ When a member has the / operator, Analytic Services divides the
member into the result of previous calculations performed on
members of the branch.

% When a member has the % operator, Analytic Services divides the
member into the sum of previous cal culations performed on members
of the branch. The result is multiplied by 100.

~ When a member has the ~ operator, Analytic Services does not use it
in the consolidation to its parent.

Consolidation of Shared Members

Shared members also affect consolidation paths. The shared member concept
enables two members with the same name to share the same data. The shared
member stores a pointer to data contained in the other member, so Analytic
Services stores the data only once. Shared members must be in the same
dimension. Data can be shared by two or more members.

Essbase Analytic Services Database Administrator’'s Guide



Defining Calculations

Checklist for Consolidation

Use the following checklist to help define consolidation:

« Haveyou identified the consolidations in the outline?

« Did you tag each member with the proper consolidation operator?
« Didyou specify ashared member tag for designated members?

« Would shared members be more efficient if designed within an attribute
dimension (other than shared)?

Tags and Operators on Example Measures Dimension

The Measures dimension is the most complex dimension in the TBC outline
because it uses both time and accounts data. It also contains formulas and special
tags to help Analytic Services calculate the outline. This topic discusses the
formulas and tags that TBC included in the M easures dimension (the dimension
tagged as accounts).

Takeamoment to look closely at the Measures dimension tags defined by TBC (in
Figure 43). Many of the properties of the Measures dimension are discussed in
previous topics of this chapter: positive (+), negative (-), and tilde (~)
consolidation operators as well as accounts and label only tags:

Figure 43: TBC Measures Dimension

Measures Accounts (Label Only)
Profit (+) (Dynamic Calc)
Margin (+) (Dynarmic Calc)
Sales (+)
COGS ) (Expense Reporting)
Total Expenses () (Dynamic Calc) (Expense Reporting)
Marketing (+) (Expense Reporting)
Payroll (+) (Expense Reporting)
Misc (+) (Expense Reporting)
Irventary (~) (Label Only)
Opening Inventory (+) (TB First) (Expense Reporting)
Additions (~) (Expense Reporting)
Ending Inventary (~) (TB Last) (Expense Reporting)
Ratios (~) (Label Only)
Margin % (+) (Dynamic Calc) (Two Pass Calc) Margin % Sales;
Profit % (~) (Dynamic Cale) (Two Pass Calc) Profit % Sales;
Profit per Ounce (~) ProftA@QATTRIBUTEYAL{Dunces);
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« Thelnventory and Ratios member names assi st the user in data navigation and
do not contain data and, therefore, receive alabel only tag.

« TheMeasures dimension itself has alabel only tag. Some members of
Measures have a Dynamic Calc tag. Dynamic calculations are discussed in
“Dynamic Calculations” on page 112.

« Some members of Measures have atime balance tag (TB First or TB Last).
Time balance tags are discussed in “ Setting Time Balance Properties’ on
page 155.

Accounts Dimension Calculations
Thistopic discusses two forms of cal culations for adimension tagged as accounts:
« “Time Balance Properties’ on page 108
« “Variance Reporting” on page 110

Time Balance Properties

Note the two tags in the Measures dimension of Table 9—TB first and TB last.
Thesetags, called time balance tags or properties, provideinstructionsto Analytic
Services about how to calcul ate the datain a dimension tagged as accounts. To use
thetags, you must have adimension tagged as accounts and adimension tagged as
time. Thefirst, last, average, and expense tags are available exclusively for use
with accounts dimension members.

In the TBC Measures dimension, Opening | nventory data represents the inventory
that TBC carries at the beginning of each month. The quarterly value for Opening
Inventory isequal to the Opening valuefor the quarter. Opening Inventory requires
the time balance tag, TB first.
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Ending Inventory data represents the inventory that TBC carries at the end of each
month. The quarterly value for Ending Inventory is equal to the ending value for
the quarter. Ending Inventory requiresthetimebalancetag, TB last. Table 8 shows
the time bal ance tags for the accounts dimension.

Table 8: Accounts Member Tags

Tags Description

Time Balance Last The value for the last child member is carried to the
parent. For example, March is carried to Qtrl.

Time Balance First The value for the first child is carried to the parent. For
example, Jan is carried to Qtr1.

Table 9 shows how consolidation in thetime dimension isaffected by time balance
properties in the accounts dimension; details are shown only for first quarter:

Table 9: TBC Consolidations Affected by Time Balance Properties

Accounts -> Time Jan | Feb | Mar | Qtrl | Year

Accounts Memberl 11 12 13 36 Qtrl + Qtr2 +
Qtr3 + Qtr4

Accounts Member2 20 25 21 20 20

(TB First)

Accounts Member3 25 21 30 30 Value of Qtr4

(TB Last)

Normally, the calculation of aparent in the time dimension is based on the
consolidation and formulas of children of the parent. However, if amember in an
accounts branch is marked as TB First, then any parent in the time dimension
matches the member marked as TB First.

For examples of the use of time balance tags, see “ Setting Time Balance
Properties’ on page 155.
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Variance Reporting

One of the TBC Analytic Services requirementsis the ability to perform variance
reporting on actual versus budget data. The variance reporting cal culation requires
that any item that represents an expense to the company must have an expense
reporting tag. Inventory members, Total Expense members, and the COGS
member each receive an expense reporting tag for variance reporting.

Analytic Services provides two variance reporting properties—expense and
non-expense. The default is non-expense. Variance reporting properties define
how Analytic Services cal cul ates the difference between actual and budget datain
members with the @VAR or @VARPER function in their member formulas.

When you tag a member as expense, the @VAR function calculates
Budget - Actual. For example, if the budgeted amount is $100 and the actual
amount is $110, the varianceis -10.

Without the expense reporting tag, the @VAR function calculates Actual - Budget.
For example, if the budgeted amount is $100 and the actual amount is $110, the
variance is 10.

Formulas and Functions
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You can define formulas to calculate rel ationships between membersin the
database outline. You can either apply the formulas to membersin the outline, or
you can place the formulasin a calculation script. This topic explains how TBC
optimized the performance of its database by using formulas.

Functions are predefined routines that perform specialized calculations and return
sets of members or sets of data values. Formulas are composed of operators and
functions, as well as dimension names, member names, and numeric constants.

Analytic Services supports the following operators:
« Mathematical operators that perform arithmetic operations
. Conditional operators that build logical conditionsinto calculations

« Cross-dimensional operators that point to data values of specific database
member combinations
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The Analytic Servicesfunctionsinclude over 100 predefined routinesto extend the
calculation capahilities of Analytic Services. Analytic Services supports the
following functions:

Boolean functions, which provide a conditional test by returning a TRUE or
FALSE value

Mathematical functions, which perform specialized mathematical
calculations

Relationship functions, which look up data values within a database during a
calculation based on the position of the current member.

Range functions, which declare arange of members as an argument to another
function or to a command

Financial functions, which perform specialized financial calculations

Member set functions, which are based on a specified member and which
generate lists of members

Allocation functions, which alocate values that are input at a parent level
across child members

Forecasting functions, which manipulate data for the purpose of smoothing
data, interpolating data, or calculating future values

Statistical functions, which calcul ate advanced statistics

Date and time functions, which use date and time characteristicsin calcul ation
formulas

Calculation mode functions, which specify the calcul ation mode that Analytic
Services uses to calculate aformula

The Measures dimension uses the following formulas:

Margin = Sales- COGS

Total Expenses = Marketing + Payroll + Miscellaneous

Profit = Margin - Total Expenses

Profit % = Profit % Sales

Margin % = Margin % Sales

Profit per Ounce = Profit / @ATTRIBUTEVAL (@NAME(Ounces))
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Analytic Services uses consolidation operators to calculate the Margin, Total
Expenses, and Profit members. The Margin% formula uses a % operator, which
means “ express Margin as a percentage of Sales.” The Profit% formula uses the
same % operator. The Profit per Ounce formula uses a division operator (/) and a
function (@ATTRIBUTEVAL) to calculate profitability by ounce for products
sized in ounces.

Note: Inthe Profit per Ounce formula, the @ NAME function is also used to process the
string “Ounces” for the @ATTRIBUTEVAL function.

For a complete list of operators, functions, and syntax, see the Technical
Reference. For a comprehensive discussion of how to use formulas, see
Chapter 22, “Developing Formulas’.

Dynamic Calculations

When you design the overall database calculation, you may want to define a
member as a Dynamic Calc member. When you tag a member as Dynamic Calc,
Analytic Services calculates the combinations of that member when you retrieve
the data, instead of pre-calculating the member combinations during the regular
database calculation. Dynamic cal culations shorten regular database cal culation
time but may increase retrieval time for dynamically calculated data values.

As shown in Figure 44, the TBC Measures dimension contains several members
that are tagged as Dynamic Calc—Profit, Margin, Total Expenses, Margin %, and
Profit %.

Figure 44: TBC Measures Dimension, Dynamic Calc Tags

Measures Accounts (Label Only)
Profit (+) (Dynamic Calc)
Margin (+) (Dynarmic Calc)
Sales (+)
COGS ) (Expense Reporting)
Total Expenses () (Dynamic Calc) (Expense Reporting)
Marketing (+) (Expense Reporting)
Payroll (+) (Expense Reporting)
Misc (+) (Expense Reporting)
Irventary (~) (Label Only)
Opening Inventory (+) (TB First) (Expense Reporting)
Additions (~) (Expense Reporting)
Ending Inventary (~) (TB Last) (Expense Reporting)
Ratios (~) (Label Only)
Margin % (+) (Dynamic Calc) (Two Pass Calc) Margin % Sales;
Profit % (~) (Dynamic Cale) (Two Pass Calc) Profit % Sales;
Profit per Ounce (~) ProftA@QATTRIBUTEYAL{Dunces);
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When an overall database calculation is performed, the Dynamic Calc members
and their corresponding formulas are not calculated. Rather, the members are
calculated when a user reguests them, for example, from Spreadsheet Add-in.
Analytic Servicesdoes not storethe cal culated val ues; it recal cul atesthe valuesfor
any subsequent retrieval. However, you can choose to storedynamically cal culated
values after the first retrieval.

To decide when to calcul ate data values dynamically, consider your prioritiesin
the following areas:

«  Optimum regular calculation time (batch calculation)
« Low disk space usage

« Reduced database restructure time

« Speedy dataretrieval for users

« Reduced backup time

For a comprehensive discussion of dynamic calculation, see Chapter 25,
“Dynamically Calculating Data Values'.

Two-Pass Calculations

In the TBC database, both Margin % and Profit % contain the label two-pass. This
default [abel indicates that some member formulas need to be calculated twice to
produce the desired value. The two-pass property works only on members of the
dimension tagged as accounts and on members tagged as Dynamic Calc and
Dynamic Calc and Store. The following examplesillustrate why Profit % (based
on the formula Profit%Sales) has a two-pass tag.

Analytic Services loads data into the system as follows:

Measures -> Year Jan Feb Mar Qtrl
Profit 100 100 100

Sales 1000 1000 1000

Profit %
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Analytic Services calculates Measures first. The data then looks as follows:

Measures -> Year Jan Feb Mar Qtrl
Profit 100 100 100

Sales 1000 1000 1000

Profit % 10% 10% 10%

Next, Analytic Servicescalculatesthe Year dimension. Thedatarollsup acrossthe

dimension.

Measures -> Year Jan Feb Mar Qtrl
Profit 100 100 100 300
Sales 1000 1000 1000 3000
Profit % 10% 10% 10% 30%

Theresult in Profit % -> Qtrl of 30% isnot correct. However, because TBC tagged
Profit% as two-pass calculation, Analytic Services recalculates profit percent at
each occurrence of the member Profit %. The dataisthen correct and is displayed

as follows:

Measures -> Year Jan Feb Mar Qtrl
Profit 100 100 100 300
Sales 1000 1000 1000 3000
Profit % 10% 10% 10% 10%

Checklist for Calculations

Use the following checklist when you define a calculation:

« Doesthedefault calculation logic achieve accurate results?

«  Which members require formulas?

«  Which members require time balance tags?
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«  Which members require variance reporting?
«  Which members require two-pass calculation?

«  Which members can be tagged as Dynamic Calc?

Note: The triggers feature provided by Analytic Services enables efficient monitoring
of data changes in a database. For more information, see “Understanding Triggers
Definitions” on page 130. Triggers is licensed separately from Analytic Services.

Defining Reports

To be sure the design meets user information requirements, you need to view data
asusersview it. Userstypically view datathrough spreadsheets, printed reports, or
reports published on the Web. There are many tools available through Hyperion
and Hyperion partners for producing the reporting systems that users use.

Analytic Services provides severa tools that can help you during the design
process to display and format data quickly and to test whether the database design
meets user needs. You can use Administration Services Console Report Script
Editor to writereport scripts quickly. Those familiar with spreadsheets can use the
Spreadsheet Add-in or Spreadsheet Services (Spreadsheet Services requires
Deployment Services).

During the design phase, check for the following things:

« Grouping and sequencing of data. Do the intersections enabled by the design
provide the data that users need?

« Levelsof totals. What consolidation levels are required by, for example, a
Spreadsheet Add-in user who drills down and up through the hierarchy of the
outline design?

« Attribute reporting. Does the database design facilitate an analysisthat is
based on the characteristics or attributes of specific dimensions or members?
For example, do you heed to compare sales by specific combinations of size
and packaging, such as comparing the sales of 16-ounce bottled colaswith the
sales of 32-ounce bottled colas?

If you provide predesigned reportsfor users, now isthe timeto use the appropriate
tool to create those reports against the test data. The reportsthat you design should
provide information that meets your original objectives. The reports should be
easy to use. They should provide the right combinations of data and the right
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amount of data. Reports with too many columns and rows are very hard to use. It
may be better to create a number of different reports instead of one or two
al-inclusive reports.

Verifying the Design

After you analyze the data and create a preliminary design, you need to check all
aspects of the design with the users. You should have already checked to seeif the
database satisfies the users' analysis and reporting needs. Make sure that you
check with the users to ensure that the database satisfies all of their goals.

Dothe calculations give them theinformation they need? Arethey ableto generate
reports quickly? Are they satisfied with consolidation times? In short, ask usersif
the database works for them.

Near the end of the design cycle, you need to test with real data. Does the outline
build correctly? Doesall dataload? If the database failsin any area, repeat the steps
of the design cycle to identify the cause of the problem.

Analytic Services provides several sources of information to help you isolate
problems. Sources include application and Analytic Server logs, exception logs,
and database information accessible from Administration Services. Look at
documentation topicsrelevant to your problem; for example, topics about security,
calculations, reports, or general error messages. You can also use the index of this
guide to find help for solving problems. Look up such terms as troubleshooting,
logs, optimizing, performance, recovery, resources, errors, and warnings.

Most likely, you will need to repeat one or more steps of the design process to
arrive at the ideal database solution.
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Administration Services

Essbase Administration Servicesis the cross-platform administration tool for
Esshase Analytic Services, replacing Application Manager. Administration
Services consists of aJavamiddle-tier server, called Administration Server, and a
Java client console, called Administration Services Console.

Administration Services Console is the graphical user interface that enables
administrators to manage the Analytic Services environment from asingle
navigation tree, called Enterprise View. The console provides wizards, editors, and
other tools to help administrators view, manage, and maintain a unique set of
Essbase Analytic Servers. The console includes a data preview grid that enables
you to preview datawithout having to switch from the consol e to another program.

Essbase Administration Services providesits own set of documentation, including
an installation guide, a context-sensitive online help system, a devel oper’ s guide,
aJava APl Reference, and areadme. To view documentation, first start
Administration Server and then launch the Essbase Administration Services
Information Map (eas\ doc_I| auncher . ht munder the Essbase Administration
Services installation directory).

For information about release compatibility, platform support and system
requirements, and installation instructions, see Essbase Administration Services
Installation Guide. For procedural instructions for using Administration Services
to manage Esshase, see Essbase Administration Services Online Help.

Administration Services Architecture

Administration Servicesworkswith Analytic Serversin athree-tiered system that
consists of aclient user interface, amiddle-tier server, and one or more Analytic
Servers. The middle tier coordinates interactions and resources between the user
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interface and Analytic Servers. The three tiers may or may not be on the same
computer or platform. The three tiers include the following components, as
illustrated bel ow:

Figure 45: Administration Services Architecture

Client Tier Middle Tier Database Tier
Essbase Essbase Essbase
Administration Administration Analytic Servers
Services Console Server

« Client tier (Administration Services Console): A Java-based client console
provides a user interface to manage the Analytic Services environment.

« Middletier (Administration Server): A Java-based server maintains
communication, session, and security information for connectionsto Analytic
Servers.

« Databasetier (Analytic Server): One or more Analytic Servers store and
process multidimensional databaseinformation. Analytic Serversareinstalled
separately from Administration Services.

Note: Forinformation about which platforms are supported for the client and middle tier
components, see Essbase Administration Services Installation Guide.

Deploying Administration Services
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Administration Services can be deployed in a variety of scenarios. For example,
you can install Analytic Server on a computer running UNIX and install
Administration Server and Administration Services Console on a computer
running Windows. You can also install Administration Server and Administration
Services Console on separate computers and platforms. The middle tier
Administration Server al so supportsthe substitution of certain third-party products
within the existing framework (for example, application servers and relational
databases).
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For completeinformation about depl oyment scenarios and guidelines, see Esshase
Administration Services Installation Guide.

Starting Administration Services

To start Administration Services, first start Administration Server, and then start
Administration Services Console. For instructions, see “ Starting Administration
Services’ in Essbase Administration Services Installation Guide.

If you have enabled an Analytic Server for remote start, you can start that Analytic
Server remotely from Enterprise View in Administration Services Console. To
enable thisfunctionality, you need to configure and start the Remote Start Service
on the Analytic Server machine. For instructions, see “ Starting Anaytic Server
Remotely from Administration Services Console” on page 920.

About Administration Services Users

Existing Analytic Services users cannot use Administration Services until they
have also been created as users on Administration Server. You can use the User
Setup Wizard to step you through the process of creating Administration Server
users and associating them with the appropriate Analytic Servers. You do not to
create spreadsheet users on the Administration Server.

[1 To create Administration Services users, see “ User Setup Wizard” in Essbase
Administration Services Online Help.

Connecting to Administration Services

In Administration Services, connections to individual Analytic Servers are
handled by the middle tier Administration Server. When you start Administration
Services, you are automatically connected to each Analytic Server you have added
to Enterprise View (if Analytic Server is started). For information about how
Analytic Server connections are established, see “ About Analytic Services
Connections and Ports’ in Essbase Administration Services Online Help.

You can connect to different releases of Analytic Server simultaneously from
Administration Services Console.
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Your Administration Services username and password may be different than your
Analytic Server username and password. If you do not know your Administration
Services username and password, see your Administration Services administrator
for more information.

After your initial connection to Administration Services, you can use the User
Setup Wizard to create Administration Services users and add Analytic Serversto
each user’s Enterprise View. For more information, see “ Connecting to
Administration Services’ in Esshbase Administration Services Online Help.

Adding Administration Servers to Enterprise

View

Each time you connect to Administration Services, the Administration Serversyou
have chosen are displayed in Enterprise View, which is the navigation tree in the
left navigation panel. Each user can populate Enterprise View with aunique set of
Administration Servers. You can use the following methods to add Analytic
Serversto Enterprise View:

To add Administration Servers to Enterprise View, see “ Adding Administration
Serversto Enterprise View” in Essbase Administration Services Online Help.

Adding Analytic Servers to Enterprise View
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Each time you connect to Administration Services, the Analytic Servers you have
chosen are displayed in Enterprise View, which is the navigation tree in the left
navigation panel. Each user can populate Enterprise View with a unique set of
Analytic Servers. You can use the following methods to add Analytic Serversto
Enterprise View:

« InEnterprise View, right-click the Essbase Analytic Servers node, and select
Add Analytic Server.

«  Select Wizards > User Setup and follow the steps in the wizard.
« For anexisting user, edit the user’ s properties.
You can also create custom views of the Enterprise View tree in separate tabsin

the navigation panel. For more information, see “ About Custom Views’ in
Essbase Administration Services Online Help.
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[J To add Analytic Serversto Enterprise View, see “Adding Analytic Serversto
Enterprise View” in Essbase Administration Services Online Help.

About Analytic Server Connections and Ports

The number of ports available for an Analytic Server represents the number of
licensed concurrent connections. Analytic Services provides one reserve port for
the system administrator. A system administrator uses the reserve port to log out
one or more users when all other ports are in use. For more information about
Analytic Services ports, see Chapter 41, “Running Analytic Servers, Applications,
and Databases.”

In Administration Services, aport isin use only when an Analytic Server
connection is established. For information about how connections (ports) are
established and released, see “ About Analytic Services Connections and Ports’ in
Essbase Administration Services Online Help.

About Administration Server

The middle tier Administration Server provides business logic to support
Cross-server operations, persistence of user preferences, and accessto Analytic
Servers. A system administrator creates users on Administration Server, and then
Administration Server manages their connectionsto Analytic Services.

In Enterprise View, the node name for Administration Server is the same as the
server computer name.

Administration Server has several configurable communication ports. These ports
aredifferent from Analytic Server ports. If one of the default communication ports
isin use by another application, you need to specify another port value in order to
run Administration Server.

Note: If you change the value for the Administration Server port, you must specify the
new port value when you log in to the Administration Services Console.

[1 To change a default port vaue, see “ Specifying Communication Ports for
Administration Server” in Essbase Administration Services Online Help.
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Applications and Databases

Part Il describes how to design and create basic Esshase Analytic Services
applications and databases. This part includes information on dimension and
member properties, linked reporting objects, partitioning, currency conversion,
and hybrid analysis. Part |1 contains the following chapters:

o Chapter 7, “Creating Applications and Databases,” describes how to create
and manage applications and databases and application and database-level
objects, such as substitution variables and location aliases.

« Chapter 8, “Creating and Changing Database Outlines,” describes how to
create and modify database outlines, including adding and positioning
dimensions and members and verifying and saving outlines.

« Chapter 9, “ Setting Dimension and Member Properties,” illustrates how to set
properties for the dimensions and membersin an outline.

« Chapter 10, “Working with Attributes,” describes attribute dimensions and
members, how to define them, and how they are calculated.

o Chapter 11, “Linking Objectsto Analytic Services Data,” describes how to
link various kinds of datawith any cell in a Analytic Services database.

« Chapter 12, “Designing and Building Currency Conversion Applications,”
describes how to create and calculate currency conversion applications.

« Chapter 13, “Designing Partitioned Applications,” explains the advantages,
disadvantages, and requirements for each partition type.
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« Chapter 14, “Creating and Maintaining Partitions,” describes how to create
and maintain partitions.

« Chapter 15, “Accessing Relational Data with Hybrid Analysis,” describes
how to integrate a relational database with an Analytic Services database
using the Hybrid Analysis feature.
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Creating Applications and
Databases

An Analytic Services application is acontainer for adatabase and its related files.
Thischapter providesan overview of Analytic Services applicationsand databases
and explains how to create applications and databases and some Analytic Services
objects, including substitution variables and location aliases. For information on
everyday management of applications, databases, and their associated files, seethe
optimization and system administration information in this guide.

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.” For information on creating aggregate
storage applications, see Chapter 58, “Aggregate Storage Applications, Databases,
and Outlines.”

This chapter includes the following topics:

« “Processfor Creating Applications and Databases’ on page 126
« “Understanding Applications and Databases’ on page 126

« “Understanding Database Objects’ on page 127

« “Creating Applications and Databases’ on page 131

« “Using Substitution Variables’ on page 133

« “Using Location Aliases’” on page 136
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Process for Creating Applications and
Databases

[l To create an application and database, follow these steps:

1. Designtheapplication. See“Quick Start for Implementing Analytic Services”
on page 53,

2. Create anew application. See “Creating a New Application” on page 131.
Create a new database. See “ Creating a New Database” on page 132.

4. If necessary, set substitution variables at the Analytic Server, application, or
database level. See “Using Substitution Variables’ on page 133.

5. If necessary, set alocation dias for the database. See “Using Location
Aliases’ on page 136.

6. Create the outline. See Chapter 8, “Creating and Changing Database
Outlines.”

For more information about applications and database, see “ Understanding
Applications and Databases’ on page 126 and “ Understanding Database Objects’
on page 127.

Understanding Applications and Databases

An Analytic Services application is a management structure that contains one or
more Analytic Services databases and related files. Analytic Services applications
and databases reside on an Analytic Server. The server machine can store multiple
applications.

An Analytic Services database is a data repository that contains a
multidimensional data storage array. A multidimensional database supports
multiple views of data so that users can analyze the data and make meaningful
business decisions. For more information about multidimensional databases, see
“Understanding Multidimensional Databases’ on page 31. For more information
about how Analytic Services stores data, see “ Storage Allocation” on page 1037.
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This diagram shows the rel ationships among the parts of an application:

Figure 46: Parts of an Analytic Services Application
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Understanding Database Objects

Files that are related to databases are called objects. Database objects perform
actions against one or more Analytic Services databases, such as defining
calculations or reporting against data. By default, objects are stored in their
associated database folder on the Analytic Server. They can also be saved to a
client machine or to other avail able network directories. However, you cannot | oad
data or calculate data on a client machine.

In Analytic Services, the common types of objects include the following:

« A database outline (a storage structure definition)

. Datasources

« Rulesfor loading data and building dimensions dynamically (rulesfiles)
« Scriptsthat define how to calculate data (cal cul ation scripts)

« Scriptsthat generate reports on data (report scripts)

«  Security definitions

« Linked reporting objects

« Partition definitions

Some of these abjects are optional, such as calculation scripts and linked reporting
objects. For acompletelist of application and databasefile types, see“ Application
and Database File Types’ on page 953.
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In Administration Services Console, database objects are displayed under their
associated applications or database in the Enterprise View tree.

Understanding Database Outlines

Database outlines define the structure of a multidimensional database, including
all the dimensions, members, aliases, properties, types, consolidations, and
mathematical relationships. The structure defined in the outline determines how
datais stored in the database.

When adatabase is created, Analytic Services creates an outline for that database
automatically. The outline has the same name as the database (dbnane. ot | ). For
example, when the Basic database is created within the Sample application, an
outlineis created in the following directory:

ARBORPATH app/ sanpl e/ basi ¢/ basi c. ot |

For information about creating outlines, see “ Creating a New Database” on
page 132 and Chapter 8, “Creating and Changing Database Outlines.”

Understanding Data Sources

A datasourceisexternal datathat isloaded into an Analytic Servicesdatabase. The
common types of data sources include the following:

o Textfiles

« Spreadsheet files

« Spreadsheet audit log files

« External databases, such as an SQL database

For alist of supported data sources, see “ Supported Data Sources’ on page 357.

Understanding Rules Files for Data Load and
Dimension Build
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An Analytic Services database contains no datawhen it isfirst created. Data load
rules files are sets of operations that Analytic Services performs on data from an
external datasourcefile asthe dataisloaded, or copied, into the Analytic Services
database. Dimension build rules files create or modify the dimensions and
membersin an outline dynamically based on datain an external datasource. Rules

Essbase Analytic Services Database Administrator’'s Guide



Understanding Database Objects

filesaretypically associated with aparticular database, but you can definerulesfor
use with multiple databases. A singlerulesfile can be used for both dataloads and
dimension builds. Rulesfiles have the . RUL extension.

For information about creating rulesfiles, see “Rules Files” on page 364 and
Chapter 17, “Creating Rules Files.”

Understanding Calculation Scripts

Calculation scripts are text files that contain sets of instructions telling Analytic
Services how to calculate data in the database. Calculation scripts perform
different cal culations than the consolidations and mathematical operationsthat are
defined in the database outline. Because calculation scripts perform specific
mathematical operations on members, they are typically associated with a
particular database. You can, however, define a calculation script for use with
multiple databases. Calculation scripts files have the . CSC extension.

For information about creating calculation scripts, see Chapter 27, “Developing
Calculation Scripts.”

Understanding Report Scripts

Report scripts are text files that contain data retrieval, formatting, and output
instructions to create areport from the database. Report scripts are typically
associated with aparticular database, but you can define areport script for usewith
multiple databases. Report scripts have the . REP extension.

For information about creating report scripts, see Chapter 32, “ Devel oping Report
Scripts.”

Understanding Security Definitions

Analytic Services provides a comprehensive system for managing access to
applications, databases, and other objects. Each application and database contains
its own security definitions that restrict user access.

For information about setting up and maintaining security information, see
Chapter 36, “Managing Security for Users and Applications.”
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Understanding Linked Reporting Objects

A linked reporting object is an object associated with a specific datacell in an
Analytic Services database. Linked reporting objects can enhance data analysis
capabilities by providing additional information on a data point.

A linked reporting object can be any of the following:

« A paragraph of descriptive text (a“cell note”)

« A separatefile that contains text, audio, video, or graphics
« A Uniform Resource Locator (URL) for a Web site

« Alink to datain another Analytic Services database

For a comprehensive discussion about using linked reporting objects, see
Chapter 11, “Linking Objectsto Analytic Services Data.”

Understanding Spreadsheet Queries

Within Spreadsheet Add-in, users can create and save queries using Query
Designer (EQD). The queries can be accessed at a later time by any user with
access to the query. Query files created using Query Designer have the. EQD
extension.

For more information, see the Essbase Soreadsheet Add-in User’s Guide for
Excel.

Understanding Member Select Definitions

Within Spreadsheet Add-in, users can define and save member retrieval s with the
member select feature. Member specification files have the . SEL extension.

For more information, see the Essbase Soreadsheet Add-in User’s Guide for
Excel.

Understanding Triggers Definitions
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Thetriggersfeature provided by Analytic Services enabl es efficient monitoring of
data changesin adatabase. Triggersislicensed separately from Analytic Services.
If data breaksrulesthat you specify in atrigger, Analytic Services canlog relevant
information in afile or, for some triggers, can send an email alert (to a user or
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system administrator). For example, you might want to notify the sales manager if,
in the Western region, sales for amonth fall below sales for the equivalent month
in the previous year.

For information on designing, creating, and administering triggers, see
“Monitoring Data Changes Using Triggers’ on page 971.

Creating Applications and Databases

Since applications contain one or more databases, first create an application and
then create databases. If desired, annotate the databases. The following sections
describe how to create applications, databases, and database notes:

“Creating a New Application” on page 131
“Creating a New Database” on page 132
« “Annotating a Database” on page 132
o “Rulesfor Naming Applications and Databases” on page 133

Creating a New Application

When you create an application on the Analytic Server, Analytic Services creates
asubdirectory for the application on the Analytic Server in the ARBORPATH app
directory. The new subdirectory has the same name as the application; for
example, essbase/ app/ appl. In Administration Services Console, applications
and databases are displayed in atree structure in Enterprise View.

Be sure to consult “Rules for Naming Applications and Databases’ on page 133
before entering the application name.

You can a'so create anew application that isa copy of an existing application. For
more information, see “ Copying or Migrating Applications’ on page 958.

[1 To create anew application, use any of the following methods:

Tool Topic Location
Administration Creating Applications Essbhase Administration
Services Services Online Help
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Tool Topic Location
MaxL create application Technical Reference
ESSCMD CREATEAPP Technical Reference

Creating a New Database

When you create a database, Analytic Services creates a subdirectory for the
database within the application directory. The new subdirectory hasthe same name
as the database; for example, essbase/ app/ appl/ dbl. In Administration
Services Console, applications and databases are displayed in atree structurein
Enterprise View.

You can create normal databases or currency databases. For more information on
currency databases, see Chapter 12, “Designing and Building Currency
Conversion Applications.”

Be sure to consult “Rules for Naming Applications and Databases’ on page 133
before entering the database name.

[l To create anew database, use any of the following methods:

Tool Topic Location
Administration Creating Databases Essbase Administration
Services Services Online Help
MaxL create database Technical Reference
ESSCMD CREATEDB Technical Reference

Annotating a Database
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A database note can provide useful information in situations where you need to
broadcast messages to users about the status of a database, deadlines for updates,
and so on. Users can view database notes in Spreadsheet Add-in. In Excel, for
example, users use the Note button in the Connect dialog box.

To annotate a database, see “ Annotating Databases’ in the Essbase Administration
Services Online Help.
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Rules for Naming Applications and Databases
When naming applications and databases, follow these rules:

« Useno more than 8 bytes when naming non-Unicode-mode applications and
databases; use no more than 30 characters when naming Unicode-mode
applications and databases.

« Do not use spaces anywhere in the name.

« Do not use the following specia characters anywhere in the name:

* asterisks + plus signs

\ backslashes ? guestion marks

1 brackets " double quotation marks
colons : semicolons

, commas ‘ single quotation marks

= equal signs / forward slashes

> greater than signs tabs

< less than signs | vertical bars
periods

Enter the name in the case you want it to appear in. The application or database
name will be created exactly as you enter it. If you enter the name as al capita
letters (for instance, NEWAPP), Analytic Services will not automatically convert
it to upper and lower case (for instance, Newapp).

Using Substitution Variables

Substitution variables act as global placeholders for information that changes
regularly; each variable has avalue assigned to it. The value can be changed at any
time by the database designer; thus, manual changes are reduced.

For example, many reports depend on reporting periods; if you generate a report
based on the current month, you have to update the report script manually every
month. With a substitution variable, such as Cur Mnt h, set on the server, you can
change the assigned value each month to the appropriate time period. When you
use the variable name in areport script, the information is dynamically updated
when you run the final report.
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You can use substitution variables in calculation scripts, report scripts, or in
Spreadsheet Add-in. You cannot use substitution variables in formulas that you
apply to the database outline. For information about using substitution variables,
refer to the following chapters:

« For calculation scripts, see Chapter 27, “Developing Calculation Scripts.”
« For reports, see Chapter 32, “Developing Report Scripts.”

« For Spreadsheet Add-in, seethe Essbase Spreadsheet Add-in User’ sGuidefor
Excel.

You can set substitution variables on the Analytic Server using Administration
Services, MaxL, or ESSCMD. Set the variable at any of the following levels:

« Analytic Server—providing access to the variable from all applications and
databases on the Analytic Server

« Application—providing access to the variable from all databases within the
application

« Database—providing access to the variable within the specified database

Rules for Setting Substitution Variable Names and Values
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Keep in mind the following rules when setting substitution variables:

« Thesubstitution variable name must be composed of alphanumeric characters
or underscores (_) and cannot exceed the limit specified in Appendix A,
“Limits.”

« The substitution variable name cannot include non-alphanumeric characters,
such as hyphens (-), asterisks (*), and slashes (/).

« Thesubstitution variable value cannot exceed 256 characters. You can use any
combination of charactersin the value name. The value may contain any
character except the leading ampersand (&).

« Ifthesubstitution variable valueis numeric, you must encloseit in quotes. For
example, if the variable name is Month and its corresponding value is 01
(corresponding to January), place quotes around 01 (“01").
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Setting Substitution Variables

You can set substitution variables on the Analytic Server at the server, application,
or database level. Be sure to consult “ Rules for Setting Substitution Variable
Names and Values’ on page 134 before setting a substitution variable.

[] To set asubstitution variable, use any of the following methods:

Tool Topic Location
Administration Services | Managing Substitution | Essbase Administration
Variables Services Online Help
MaxL alter system Technical Reference
alter application
alter database
ESSCMD CREATEVARIABLE | Technical Reference

Deleting Substitution Variables
You may need to delete a substitution variable that is no longer used.

[l To delete a substitution variable, use any of the following methods:

Tool Instructions For More Information
Administration Managing Substitution Essbase Administration
Services Variables Services Online Help
MaxL alter system Technical Reference

alter application
alter database

ESSCMD DELETEVARIABLE Technical Reference

Updating Substitution Variables

You can modify or update existing substitution variables. Be sureto consult “Rules
for Setting Substitution V ariable Namesand Values’ on page 134 before updating
asubstitution variable.
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N

To update a substitution variable, use any of the following methods:

Tool Instructions For More Information
Administration Managing Substitution Essbase Administration
Services Variables Services Online Help
MaxL alter system Technical Reference

alter application
alter database

ESSCMD UPDATEVARIABLE Technical Reference

Copying Substitution Variables

Using
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You can copy substitution variables to any OLAP Server, application, or database
to which you have appropriate access.

To copy a substitution variable, see “ Copying Substitution Variables’ in Essbase
Administration Services Online Help.

Location Aliases

A location diasis a descriptor for adata source. A location alias maps an alias
name for a database to the location of that database. A location aliasis set at the
database level and specifies an alias, a server, an application, adatabase, a
username, and a password. You need database designer permissionsto set location
aliases.

After you create alocation alias, you can use the aliasto refer to that database. If
the location of the database changes, you can edit the location definition
accordingly.

Note: You can use location aliases only with the @XREF function. With this function,
you can retrieve a data value from another database to include in a calculation on the
current database. In this case, the location alias points to the database from which the
value is to be retrieved. For more information on @XREF, see the Technical Reference.

“Creating Location Aliases’ on page 137
. “Editing or Deleting Location Aliases’ on page 137
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You can create alocation alias for a particular database.

Using Location Aliases

[1 To create alocation alias, use any of the following methods:

Tool Topic Location
Administration Creating Location Aliases Essbase Administration
Services Services Online Help
MaxL createlocation alias Technical Reference
ESSCMD CREATELOCATION Technical Reference

Editing or Deleting Location Aliases
You can edit or delete location aliases that you previously created.

[l To edit or delete alocation alias, use any of the following methods:

Tool Topic Location

Administration Editing or Deleting Location | Essbase Administration

Services Aliases Services Online Help

MaxL display location alias Technical Reference
drop location alias

ESSCMD LISTLOCATIONS Technical Reference

DELETELOCATION
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Creating and Changing
Database Outlines

The database outline defines the structure of the database. Outline Editor displays
the dimension hierarchy of an outlinevisually. This chapter explains how to create
and manage an Analytic Servicesdatabase outline. All examplesin thischapter are
based on the Sample Basic database shipped with Analytic Services.

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.” For information on creating aggregate
storage applications, see Chapter 58, “Aggregate Storage Applications, Databases,
and Outlines.”

This chapter contains the following sections:

« “Processfor Creating Outlines’” on page 140

« “Creating and Editing Outlines’ on page 140

« “Adding Dimensions and Members to an Outline” on page 143

o “Understanding the Rules for Naming Dimensions and Members’ on
page 143

« “Setting Data Storage Properties’ on page 146
« “Verifying Outlines” on page 148
« “Saving Outlines’ on page 150

You can a'so change outlines using data sources and rules files. For more
information, see Chapter 16, “Understanding Data L oading and Dimension
Building”.

For basic information about outlines, see Chapter 2, “Understanding
Multidimensional Databases.”
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For information on setting properties in an outline, see Chapter 9, “ Setting
Dimension and Member Properties.”

Process for Creating Outlines

This section provides an overview of creating outlines using Outline Editor. For
more information about outlines, see“ Dimensions and Members” on page 33. To
learn how to use Outline Editor, see “ About Outline Editor” and “Customizing
Outline Viewer and Outline Editor” in the Essbase Administration ServicesOnline
Help.

To create an outline, follow these steps:

1. Create anew database. The new database automatically contains a blank
outline. See “Creating Applications and Databases’” on page 131.

2. Opentheoutline. See“ Creating and Editing Outlines’ on page 140.

3. Add dimensions and members to the outline. See “Adding Dimensions and
Members to an Outline” on page 143.

4. Set each dimension as dense or sparse. See “ Setting Data Storage Properties”
on page 146.

5. Position dimensions and members in the outline. See “Positioning
Dimensions and Members’ on page 147.

6. Setdimensionand member properties. See Chapter 9, “ Setting Dimension and
Member Properties.”

7. If necessary, create attribute dimensions and associate them with the
appropriate base dimensions. See Chapter 10, “Working with Attributes.”

8. Verify and save the outline. See “Verifying Outlines’ on page 148 and
“Saving Outlines” on page 150.

Creating and Editing Outlines
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When adatabase is created, Analytic Services creates an outline for that database
automatically. The outline has the same name as the database (dbnane. ot | ) and
isstored in the database directory on Analytic Server. You can create content in the
new outline in the following ways:
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«  Opentheempty outline created by default when you create adatabase and add

content manually.

« Copy an existing outline to the current database and change the existing

outline.

« Create content in the outline using data sources and rules files. For more
information, see Chapter 16, “Understanding Data L oading and Dimension

Building’.

In Administration Services, you can open an existing outline in edit mode (using
Outline Editor) or in read-only mode (using Outline Viewer). Outlines opened in
edit mode consume more memory on the Administration Server than outlines
opened in read-only mode. For more information, see “Opening and Editing
Outlines’ in Essbase Administration Services Online Help.

When you open an outline in Outline Editor, you can view and manipulate the
dimensions and members graphically. An outlineis always locked wheniit is
opened in edit mode. If you have Supervisor permissions, you can unlock alocked
outline. For more information, see “Locking and Unlocking Outlines” in Esshase
Administration Services Online Help.

CAUTION: If you open the same outline with two instances of the
Administration Services Console using the same login ID, each save
overwrites the changes of the other instance. Because it can be difficult to
keep track of what changes are saved or overwritten, Hyperion does not

recommend this practice.

[1 To create anew outline or open an existing outline, use any of the following

methods:
Tool Topic Location
Administration Opening and Editing Essbase Administration
Services Outlines Services Online Help
MaxL create database Technical Reference
ESSCMD CREATEDB Technical Reference
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[J To copy an existing outline, use any of the following methods:

Tool Topic Location
Administration Copying Outlines Essbase Administration
Services Services Online Help
MaxL create database as Technical Reference
ESSCMD COPYDB Technical Reference

Locking and Unlocking Outlines

In Outline Editor, an outline is always locked when it is opened in edit mode.
Analytic Services unlocks the outline when the outline is closed. When an outline
islocked, Analytic Services does not allow other users to save over, rename,
delete, or edit the outline. When you attempt to edit alocked outline, you are given
an option to view the outline in Outline Viewer. For more information about
Outline Editor and Outline Viewer, see “ Creating and Editing Outlines” on

page 140.

If you have Supervisor permissions, you can unlock alocked outline. Before you
forcefully unlock alocked outline, make sure that no one elseis working with it.

Note: Analytic Services uses a different process for locking and unlocking outlines than
for other database objects. For more information about object locking, see “Locking and
Unlocking Objects” on page 964.

[l To unlock an outline, use any of the following methods:

Tool Topic Location
Administration Locking and Unlocking Essbase Administration
Services Outlines Services Online Help
MaxL create database as Technical Reference
ESSCMD UNLOCKOBJECT Technical Reference
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Adding Dimensions and Members to an Outline

After you create an outline, you can add dimensions and member hierarchiesto the
outline manually using Outline Editor or with a data source and rules file using
Data Prep Editor.

Be sure to consult “Understanding the Rules for Naming Dimensions and
Members’ on page 143 before naming dimensions and members.

[l To add dimensions and members to an outline using Outline Editor, see “Adding
Dimensionsto Outlines” and “Adding Members to Dimensions’ in the Essbase
Administration Services Online Help.

[l To add dimensions and members to an outline using Data Prep Editor, see
“Creating a Dimension Build Rules File” in the Essbase Administration Services
Online Help.

[1 To add dimensions and members dynamically (using arules file) from Outline
Editor, see“Updating an Outline Dynamically Using aRules File” in the Essbase
Administration Services Online Help.

Understanding the Rules for Naming
Dimensions and Members

When naming dimensions, members, and aliases in the database outline, follow
these rules;

« Useno more than the maximum lengths that are specified in Appendix A,
“Limits”.

« Names are not case-sensitive unless case-sensitivity is enabled. See “ Setting
Outline Properties’ in the Esshase Administration Services Online Help.

« Donotuse" (quotation marks) or tabs anywhere in aname.

Essbase Analytic Services Database Administrator’'s Guide m 143



Creating and Changing Database Outlines

« Do not use the following characters at the beginning of a name:

@ at signs 0 parentheses

\ backslashes . periods

{} braces + plus signs

, commas ' single quotation marks
- dashes, hyphens, or minus ~ _ underscores

= equal signs | vertical bars

< less than signs

« Do not place spaces at the beginning or end of a name. Analytic Services
ignores spaces at the beginning or end of a name.

« Do not use the following words as dimension or member names:

— Cadlculation script commands, operators, and keywords. For alist of
commands, see the Technical Reference.

— Report writer commands. For alist of commands, see the Technical
Reference.

— Function names and function arguments. For alist of functions, see the
Technical Reference.

— Names of other dimensions, members (unless the member is shared),
generation names, level names, and aliases in the database.
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Any of the following words:

ALL

AND
ASSIGN
CALC
CALCMBR

COPYFORWARD

CROSSDIM
CURMBRNAME
DIM

DIMNAME

DIV

DYNAMIC
EMPTYPARM
EQ

EQOP

EXCEPT

EXP
EXPERROR
FLOAT
FUNCTION

GE

GEN

GENRANGE
GROUP

GT

ID

IDERROR
INTEGER

LE
LEVELRANGE
LOOPBLOCK
LOOPPARMS
LT

MBR
MBRNAME
MBRONLY
MINUS
MISSING
MUL
MULOP

NE

NON
NONINPUT
NOT

OR

PAREN
PARENPARM
PERCENT
PLUS

RELOP

SET

SKIPBOTH
SKIPMISSING
SKIPNONE
SKIPZERO

TO
TOLOCALRATE
TRAILMISSING
TRAILSUM
UMINUS
UPPER
VARORXMBR
XMBRONLY

$SBUNIVERSESSS

#MISSING
#MI

Note: If you enable Dynamic Time Series members, do not use the associated

generation names—History, Year, Season, Period, Quarter, Month, Week, or Day.
See “Applying Predefined Generation Names to Dynamic Time Series Members”
on page 576.

In calculation scripts, report scripts, filter definitions, partition definitions, or
formulas, you must enclose member names in quotation marks ("") in the
following situations:

The name starts with one or more numerals (for example, 100).

The name contains spaces or any of the following characters:

& ampersand
* asterisk
@ a sign

Essbase Analytic Services Database Administrator’'s Guide

exclamation point
greater than sign
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\ backslash 0 parentheses
{} braces % percent sign
[1 brackets . period

; colon + plussign

, comma ; semicolon

- dash, hyphen, or minus / dash

= equal sign ~ tilde

In calculation scripts and formulas, you must enclose the following member
names in quotation marks (""):

BEGIN
DOUBLE
END
MACRO
MEMBER
RANGE
STRING
THEN

Tips to make names unique:

Concatenate the member and alias names; for example, 100-10_Colaand
100-10_Smith.

Add prefixes or suffixes to member names. For example, if the parent isthe
state and several states have acity called Jackson, appending the state
abbreviation creates the unique names Jackson_CA, Jackson_IL, and
Jackson M.

Setting Data Storage Properties

When you create new dimensions and save an outline, Analytic Services
automatically setsthe new dimensionsin the outline as sparse. You can changethe
dimension storage type according to the optimal configuration for the database.
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For information about choosing dense or sparse storage, see “ Selection of Sparse
and Dense Dimensions” on page 68. You must set a standard dimension with
which you plan to associate an attribute dimension as sparse.
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[J To set data storage properties using Outline Editor, see “ Setting Dimensions as
Dense or Sparse” in the Essbase Administration Services Online Help.

Positioning Dimensions and Members

Dimensionsare the highest level of organization in an outline. Dimensions contain
members. You can nest membersinside of other membersin ahierarchy. For more
information on dimensions and members, see “Dimensions and Members’ on
page 33.

The following sections describe how to position dimensions and membersin the
outline;

« “Moving Dimensions and Members’ on page 147

“Sorting Dimensions and Members” on page 148

Note: The relative locations of dimensions in an outline can affect calculation and
retrieval performance times. See “Designing an Outline to Optimize Performance” on
page 100.

Moving Dimensions and Members

After you create dimensions and members, you can rearrange them within the
outline. Before moving members and dimensions in an outline consider the
following information:

« The positions of dimensions and members in an outline can affect
performance. See “ Optimizing Outline Performance” on page 195.

« Moving dimensions and members can affect the performance of calculations
and retrievals. For information about performance for calculation and
retrieval, see “ Designing an Outline to Optimize Performance” on page 100.

« Moving members could move a shared member before the actual member in
the outline, something that Hyperion does not recommend.

« If you add, delete, or move non-attribute dimensions or members, Analytic
Services restructures the database, and you must recalculate the data.

« You must position attribute dimensions at the end of the outline. If you do not
position attribute dimensions at the end of the outline, during outline
verification, Analytic Services prompts you to move them there.
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[l To position dimensions and members using Outline Editor, see “Manipulating

Dimensions and Membersin an Outling” in the Essbase Administration Services
Online Help.

Sorting Dimensions and Members

You can have Analytic Services arrange dimensions within an outline or members
within adimension in alphabetical order (A to Z) or reverse alphabetical order (Z
to A). For alist of consequences of sorting dimensions and members, see“Moving
Dimensions and Members’ on page 147.

When you sort level 0 members of numeric attribute dimensions in outlines, the
members are sorted by their values. For example, Figure 47 shows text and
numeric versions of the Sizes attribute dimension after sorting the membersin
ascending order. The members of the numeric attribute dimension are sequenced
by the numeric values of the members; the member 8 is before the other members.
In the text attribute dimension, because the characters are sorted left to right, the
member 8 is after the member 24.

Figure 47: Sorting Numeric Versus Text Attribute Dimension in Ascending Order

Sizes Attribute (Type: Text)  Sizes Attribute (Type: Nurmeric)
Ounces Ounces

12 g
16 12
24 16
g 24

You cannot sort Boolean attribute dimensions. For more information about
attribute dimension types, see “Understanding Attribute Types’ on page 187.

To sort members using Outline Editor, see “ Sorting Members’ in the Essbase
Administration Services Online Help.

Verifying Outlines
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You can verify an outline automatically when you save it or you can verify the
outlinemanually at any time. When verifying an outline, Analytic Services checks
the following items:

« All member and alias names are valid. Members and aliases cannot have the
same name as other members, aliases, generations, or levels. See
“Understanding the Rules for Naming Dimensions and Members’ on
page 143 for more information.
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« Only one dimension istagged as accounts, time, currency type, or country.

« Shared members are valid as described in “Understanding the Rules for
Shared Members’ on page 165.

« Level 0 members are not tagged as label only.
« Label-only members have not been assigned formulas.
« Thecurrency category and currency name are valid for the currency outline.

« Dynamic Calc membersin sparse dimensions do not have more than 100
children.

« If aparent member has one child and if that child isa Dynamic Calc member,
the parent member must also be Dynamic Calc.

« If aparent member hasonechild andif that childisaDynamic Calc, Two-Pass
member, the parent member must a so be Dynamic Calc, Two-Pass.

« Thetwo names of members of Boolean attribute dimensions are the same as
the two Boolean attribute dimension member names defined for the outline.

« Thelevel 0 member name of a date attribute dimension must match the date
format name setting (mm-dd-yyyy or dd-mm-yyyy). If the dimension has no
members, because the dimension name is the level 0 member, the dimension
name must match the setting.

« Thelevel 0 member name of anumeric attribute dimension isanumeric value.
If the dimension has no members, because the dimension name is the level 0
member, the dimension name must be a numeric value.

« Attribute dimensions are located at the end of the outline, following all
standard dimensions.

« Level 0 Dynamic Calc members of standard dimensions have aformula.
« Formulas for members are valid.

« InaHybrid Anaysisoutline, only the level 0 members of adimension can be
Hybrid Analysis-enabled.
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During outline verify, Analytic Services a so performs the following conversions
to appropriate numeric attribute dimension member names and displays them in
the outline:

« It moves minus signsin member names from the front to the end of the name;
for example, -1 becomes 1-.

« It stripsout leading or trailing zeroes in member names; for example, 1.0
becomes 1, and 00.1 becomes 0.1.

For more information about numeric attribute dimensions, see “Understanding
Attribute Types’ on page 187.

To verify an outline, see “Verifying Outlines’ in the Essbase Administration
Services Online Help.

Saving Outlines
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You can save outlines to the Analytic Server or to a client computer or network.
By default, Analytic Services saves outlines to the database directory on Analytic
Server. If you are saving changes to an existing outline, Analytic Services may
restructure the outline. For example, if you change a member name from Market
to Region, Analytic Services moves data stored in reference to Market to Region.
Each time that you save an outline, Analytic Services verifies the outline to make
surethat it is correct.

To save an outline, see “ Saving Outlines’ in the Essbase Administration Services
Online Help.

For more information about adding or deleting members before saving an outline,
see the following sections:

« “Saving an Outline with Added Standard Dimensions’ on page 151

« “Saving an Outline with One or More Deleted Standard Dimensions” on
page 151

o “Creating Sub-Databases Using Deleted Members’ on page 151
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Saving an Outline with Added Standard Dimensions

If you add one or more new standard (non-attribute) dimensions, then any datathat
existed previously in the database must be mapped to a member of each new
dimension. For example, adding adimension called Channel to the Sample Basic
outlineimpliesthat all previous datain Sample Basic is associated with a
particular channel or the sum of all channels.

If you add one or more new standard dimensions and then attempt to save the
outline, Analytic Services prompts you to associate data of previously existing
dimensions to one member of each new dimension.

Saving an Outline with One or More Deleted
Standard Dimensions

If you delete one or more standard (non-attribute) dimensions, the data associated
with only one member of each deleted dimension can be retained. For example,
removing adimension called Market from the outline impliesthat al of the data
that remainsin the database after the restructure operation is associated with a
single, specified member of the Market dimension.

If you delete one or more dimensions and then attempt to save the outline, Analytic
Services prompts you to select a member of the deleted dimension whose data
values will be retained and associated with the members of the other dimensions.

If you delete an attribute dimension, Analytic Services deletes the associations to
its base dimension. See Chapter 10, “Working with Attributes.”

Creating Sub-Databases Using Deleted Members

[] To create a sub-database:
1. Delete adimension from an existing outline.

2. Savethe database using a different name, and specify the member to keep.
Only one member can be kept when adimension is deleted. For more
information, see “ Saving an Outline with One or More Deleted Standard
Dimensions’ on page 151.
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Setting Dimension and
Member Properties

After you create and organize the outline, as described in Chapter 8, “ Creating and
Changing Database Outlines,” you are ready to specify how the dimensions and
members in the outline behave. This chapter describes dimension and member
properties and how to set properties.

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.” For information on creating aggregate
storage applications, see Chapter 58, “Aggregate Storage Applications, Databases,
and Outlines.”

This chapter contains the following topics:

« “Setting Dimension Types’ on page 154

« “Setting Member Consolidation” on page 160

« “Caculating Memberswith Different Operators’ on page 161
« “Determining How Members Store Data Values’ on page 162
o “Setting Aliases’ on page 169

o “Setting Two-Pass Calculations’ on page 174

« “Creating Formulas’ on page 175

« “Naming Generations and Levels’ on page 175

« “Creating UDAS’ on page 176

« “Adding Comments’ on page 177
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Setting Dimension Types

When you tag a dimension as a specific type, the dimension can access built-in
functionality designed for that type. For example, if you define a dimension as
accounts, you can specify accounting measures for members in that dimension.
Analytic Services calculates the two primary dimension types, time and accounts,
before other dimensions in the database. By default, all dimensions are tagged as
none.

The following sections describe the different dimension types:
“Creating a Time Dimension” on page 154
“Creating an Accounts Dimension” on page 155

« “Creating a Country Dimension” on page 159

« “Creating Currency Partitions’ on page 159

« “Creating Attribute Dimensions” on page 160

To set adimension type, see “ Setting the Dimension Type” in the Essbase
Administration Services Online Help.

Creating a Time Dimension
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Tag adimension astimeif it contains members that describe how often you collect
and update data. In the Sample Basic database, for example, the Year dimensionis
tagged as time, as are its descendants—all Qtr members and the months (such as
Jan). Thetime dimension also enables several accounts dimension functions, such
asfirst and last time balances.

Follow these rules when tagging a dimension as time:

« You can tag only one dimension in an outline as time.

« All membersin the time dimension inherit the time property.

« You can add time members to dimensions that are not tagged as time.
« You can create an outline that does not have a time dimension.

To tag adimension as time, see “ Tagging a Time Dimension” in the Essbase
Administration Services Online Help.
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Creating an Accounts Dimension

Tag adimension as accountsif it containsitems that you want to measure, such as
profit or inventory.

Follow these rules when tagging a dimension as accounts:

« You can tag only one dimension in an outline as accounts.

« You can create an outline that does not have an accounts dimension.

« All membersin the accounts dimension inherit the accounts property.

« You can specify that members of the accounts dimension are cal culated on the
second pass through an outline. For moreinformation, see “ Setting Two-Pass
Calculations” on page 174.

[1 Totag adimension as accounts, see “Tagging an Accounts Dimension” in the
Essbase Administration Services Online Help.
The following sections describe built-in functionality for accounts dimensions:
« “Setting Time Balance Properties’” on page 155
« “Setting Skip Properties’ on page 157
o “Setting Variance Reporting Properties’ on page 158
o “Setting Analytic Services Currency Conversion Properties’ on page 159

Setting Time Balance Properties

If amember of the accounts dimension uses the time balance property, it affects
how Analytic Services calcul ates the parent of that member inthetime dimension.
By default, aparent in thetime dimension is cal cul ated based on the consolidation
and formulas of its children. For example, in the Sample Basic database, the Qtrl
member is the sum of its children (Jan, Feb, and Mar). However, setting atime
balance property causes parents, for example Qtrl, to roll up differently.

[l To set time balance properties, see “ Setting Time Balance Properties” in the
Essbase Administration Services Online Help.
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Example of Time Balance as None

None isthe default value. When you set the time balance property as none,
Analytic Services rolls up parents in the time dimension in the usual way—the
value of the parent is based on the formulas and consolidation properties of its
children.

Example of Time Balance as First

Set the time balance asfirst when you want the parent value to represent the value
of the first member in the branch (often at the beginning of atime period).

For example, assume that you have a member named Openinglnventory that
represents the inventory at the beginning of the time period. If the time period was
Qtrl, then Openingl nventory represents the inventory at the beginning of Jan; that
is, the Openinglnventory for Qtrl isthe same asthe Openinglnventory for Jan. For
example, if you had 50 cases of Colaat the beginning of Jan, you also had 50 cases
of Cola at the beginning of Qtrl.

To accomplish this task, tag Openinglnventory asfirst. Figure 48 shows this
sample consolidation.

Figure 48: Consolidation of Openinglnventory Tagged as First

Openi ngl nventory (TB First), Cola, East, Actual, Jan(+), 50
Openi nglnventory (TB First), Cola, East, Actual, Feb(+), 60
Openi nglnventory (TB First), Cola, East, Actual, Mar(+), 70
Openi ngl nventory (TB First), Cola, East, Actual, Qri1(+), 50

Example of Time Balance as L ast

Set the time balance as last when you want the parent val ue to represent the value
of the last member in the branch (often at the end of atime period).

For example, assume that you have a member named Endingl nventory that
represents the inventory at the end of the time period. If the time period was Qtr1,
then Endinglnventory represents the inventory at the end of Mar; that is, the
Endinglnventory for Qtrl is the same as the Endinglnventory for Mar. For
example, if you had 70 cases of Cola at the end of Mar, you also had 70 cases of
Colaat the end of Qtrl.
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To accomplish thistask, tag Endinglnventory as last. Figure 49 shows this sample
consolidation.

Figure 49: Consolidation of Endinglnventory Tagged as Last

Endi ngl nventory (TB Last), Cola, East, Actual, Jan(+), 50
Endi ngl nventory (TB Last), Cola, East, Actual, Feb(+), 60
Endi ngl nventory (TB Last), Cola, East, Actual, Mar(+), 70
Endi ngl nventory (TB Last), Cola, East, Actual, Qril(+), 70

Example of Time Balance as Average

Set the time bal ance as average when you want the parent value to represent the
average value of its children.

For example, assume that you have a member named Averagel nventory that
represents the average of the inventory for the time period. If the time period was
Qtrl, then Averagel nventory represents the average of the inventory during Jan,
Feb, and Mar.

To accomplish this task, tag Averagel nventory as average. Figure 50 shows this
sample consolidation.

Figure 50: Consolidation of Averagelnventory Tagged as Average

Aver agel nventory (TB Average), Cola, East, Actual, Jan(+), 60
Aver agel nventory (TB Average), Cola, East, Actual, Feb(+), 62
Aver agel nventory (TB Average), Cola, East, Actual, Mar(+), 67
Aver agel nventory (TB Average), Cola, East, Actual, Qr1(+), 63

Setting Skip Properties

If you set the time balance asfirst, last, or average, you must set the skip property
totell Analytic Serviceswhat to do when it encounters missing values or val ues of
0.

Thefollowing table describes how each setting determineswhat Analytic Services
does when it encounters amissing or zero value.

Setting Action Analytic Services Takes
None Does not skip data when cal culating the parent value.
Missing Skips #MISSING data when calculating the parent value.
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Setting Action Analytic Services Takes
Zeros Skips data that equals zero when cal culating the parent
value.

Missing and Zeros | Skips both #MISSING data and data that equals zero when
calculating the parent value.

If you mark a member aslast with askip property of missing or missing and zeros,
then the parent of that time period matchesthelast non-missing child. In Figure 51,
for example, Endinglnventory is based on the value for Feb, because Mar does not
have avalue.

Figure 51: Example of Skip Property

Col a, East, Actual, Jan, Endinglnventory (Last), 60
Col a, East, Actual, Feb, Endinglnventory (Last), 70
Col a, East, Actual, Mr, Endinglnventory (Last), #M
Col a, East, Actual, Qr1, Endinglnventory (Last), 70

Setting Variance Reporting Properties

Variance reporting properties determine how Analytic Services calculates the
difference between actual and budget datain a member with the @VAR or
@VARPER function in its member formula. Any member that represents an
expense to the company requires an expense property.

When you are budgeting expenses for atime period, the actual expenses should be
lower than the budget. When actual expenses are greater than budget, the variance
is negative. The @VAR function calculates Budget — Actual. For example, if
budgeted expenses were $100, and you actually spent $110, the variance is -10.

When you are budgeting non-expense items, such as sales, the actual sales should
be higher than the budget. When actual sales are less than budget, the variance is
negative. The @VAR function calculates Actual - Budget. For example, if

budgeted sales were $100, and you actually made $110 in sales, the varianceis 10.

By default, members are non-expense.

To set variance reporting properties, see “ Setting Variance Reporting Properties’
in the Essbase Administration Services Online Help.
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Setting Analytic Services Currency Conversion
Properties

Currency conversion properties define categories of currency exchange rates.
These properties are used only in currency databases on members of accounts
dimensions. For a comprehensive discussion of currency conversion, see
Chapter 12, “Designing and Building Currency Conversion Applications.”

[J To set currency conversion properties, see “ Assigning Currency Categoriesto
Accounts Members® in the Essbase Administration Services Online Help.

Creating a Country Dimension

Use country dimensions to track business activities in multiple countries. If you
track business activity in the United States and Canada, for example, the country
dimension should contain states, provinces, and countries. If adimensionistagged
as country, you can set the currency name property. The currency hame property
defines what type of currency this market region uses.

Inacountry dimension, you can specify the type of currency used in each member.
For example, in the Interntl application and database shipped with Analytic
Services, Canada has three markets—\Vancouver, Toronto, and Montreal. They use
the same currency, Canadian dollars.

Thisdimension type is used for currency conversion applications. For a
comprehensive discussion of currency conversion, see Chapter 12, “Designing and
Building Currency Conversion Applications.”

[1 Totagadimension ascountry, see“Tagging a Country Dimension” in the Essbase
Administration Services Online Help.

Creating Currency Partitions

Use currency partition members to separate local currency members from a base
currency defined in the application. If the base currency for analysisisUS dollars,
for example, the local currency members would contain values based on the
currency type of the region, such as Canadian dollars.

Thisdimension typeisused for currency conversion applications. For information
about how to create and use currency partitions, see Chapter 12, “Designing and
Building Currency Conversion Applications.”
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For complete information about how to design and implement currency
applications, see Chapter 12, “Designing and Building Currency Conversion
Applications.”

[l Totagadimension ascurrency partition, see“ Creating aCurrency Partition” inthe
Essbase Administration Services Online Help.

Creating Attribute Dimensions

Use attribute dimensions to report and aggregate data based on characteristics of
standard dimensions. In the Sample Basic database, for example, the Product
dimension is associated with the Ounces attribute dimension. Members of the
Ounces attribute dimension categorize products based on their size in ounces.

Besuretoreview therulesfor using attribute dimensionsin Chapter 10, “Working
with Attributes.”

[1 Totag adimension as attribute, see “ Tagging an Attribute Dimension” in the
Essbase Administration Services Online Help.

Setting Member Consolidation

Member consolidation properties determine how childrenroll upintotheir parents.
By default, new members are given the addition (+) operator, meaning that
members are added. For example, Jan, Feb, and Mar figures are added and the
result stored in their parent, Qtrl.

Note: Analytic Services does not use consolidation properties with members of

attribute dimensions. See “Calculating Attribute Data” on page 200 for an explanation
of how the attribute dimensions works.
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Table 10 describes each operator.

Table 10: Consolidation Operators

Operator

Description

+

Adds the member to the result of previous calculations performed on
other members. + is the default operator.

Multiplies the member by -1 and then adds it to the sum of previous
calculations performed on other members.

Multiplies the member by the result of previous calculations
performed on other members.

Divides the member into the result of previous cal culations
performed on other members.

%

Divides the member into the sum of previous calculations performed
on other members. The result is multiplied by 100 to yield a
percentage value.

Does not use the member in the consolidation to its parent.

[1 To set member consolidation properties, see “ Setting Member Consolidation
Properties’ in the Essbhase Administration Services Online Help.

Calculating Members with Different Operators

When siblings have different operators, Analytic Services calculates the datain
top-down order. The following section describes how Analytic Services calculates
the membersin Figure 52.

Figure 52: Sample Roll Up

Parent 1
Menmber1 (+) 10
Menber 2 (+) 20
Menber 3 (-) 25
Menber 4 (*) 40
Menber5 (% 50
Menmber 6 (/) 60
Menmber 7 (~) 70
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Analytic Services calculates Memberl through Member4 in Figure 52 as follows:

Figure 53: Sample Roll Up for Members 1 through 4

(((Menmber1 + Menber2) + (-1)Menber3) * Menber4) = X
(((10 + 20) + (-25)) * 40) = 200

If the result of Figure 53 is X, then Member5 consolidates as follows:

Figure 54: Sample Roll Up for Member 5

(X/ Menber5) * 100 = Y
(200/50) * 100 = 400

If the result of Figure 54 is'Y, then Member6 consolidates as follows:

Figure 55: Sample Roll Up for Member 6
Y/ Menber6 = Z
400/ 60 = 66. 67

Because it is set to No Consolidation(~), Analytic Servicesignores Member7 in
the consolidation.

Determining How Members Store Data Values

You can determine how and when Analytic Services stores the data values for a
member. For example, you can tell Analytic Servicesto only calculate the value
for amember when a user requests it and then discard the datavalue. Table 11
describes each storage property.

Table 11: Choosing Storage Properties

Storage

Property When to Use For More Information

Store Store the data value with the member. “Understanding Stored
Members’ on page 163

Dynamic Calc | Not calculate the data value until a user “Understanding Dynamic

and Store requests it, and then store the data value. Calculation Members’ on
page 163

Dynamic Calc | Not calculate the data value until a user “Understanding Dynamic

requestsit, and then discard the datavalue. | Calculation Members’ on
page 163
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Table 11: Choosing Storage Properties (Continued)

Storage
Property When to Use For More Information
Never share Not allow membersto be shared implicitly. | “Understanding Implied
Members tagged as Never share can only be | Sharing” on page 168
explicitly shared. To explicitly share a
member, create the shared member with the
same name and tag it as shared.
Label only Create members for navigation only, that is, | “Understanding Label Only
members that contain no data values. Members’ on page 164
Shared Share val ues between members. For “Understanding Shared
member example, in the Sample Basic database, the | Members’ on page 164

100-20 member is stored under the 100
parent and shared under Diet parent.

[1 To set member storage properties, see “ Setting Member Storage Properties’ in the

Essbase Administration Services Online Help.

Understanding Stored Members

Stored members contain calculated values that are stored with the member in the
database after calculation. By default, members are set as stored.

[1 To define amember as stored, see “ Setting Member Storage Properties’ in the

Essbase Administration Services Online Help.

Understanding Dynamic Calculation Members

When a member is Dynamic Calc, Analytic Services does not calculate the value
for that member until a user requestsit. After the user views it, Analytic Services
doesnot storethevaluefor that member. If you tagamember as Dynamic Calc and
Store, Analytic Services performs the same operation as for a Dynamic Calc

member, except that Analytic Services stores the data value for that member after

the user viewsiit.

For a comprehensive discussion of Dynamic Calc and Dynamic Calc and Store
members, see Chapter 25, “Dynamically Calculating Data Values.”
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Analytic Services automatically tags members of attribute dimensionsas Dynamic
Calc. You cannot change this setting.

[1 Totagamember asDynamic Calc, see“ Setting Member Storage Properties’ inthe

Essbase Administration Services Online Help.

Understanding Label Only Members

Label only members have no data associated with them. Use them to group
members or to ease navigation and reporting from the Spreadsheet Add-in.
Typically, you should give label only members the “no consolidation” property.
For more information about member consolidation, see “ Setting Member
Consolidation” on page 160.

You cannot associate attributes with label only members. If you tag aslabel only a
base dimension member that has attributes associated with it, Analytic Services
removes the attribute associations and displays a warning message.

To tag amember as label only, see “ Setting Member Storage Properties” in the
Essbase Administration Services Online Help.

Understanding Shared Members
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The data val ues associated with a shared member come from another member with
the same name. The shared member stores a pointer to data contained in the other
member and the datais only stored once. To define amember as shared, there must
be an actual non-shared member of the same name. For example, in the Sample
Basic database, the 100-20 member under 100 storesthe datafor that member. The
100-20 member under Diet points to that value.

Shared members are typically used to cal culate the same member across multiple
parents. For example, you might want to calculate a Diet Colamember in both the
100 and Diet parents.

Using shared members lets you use members repeatedly throughout a dimension.
Analytic Services stores the data value only once, but it displays in multiple
locations. Storing the dataval ue only once offers considerabl e space saving aswell
as processing efficiency.

Essbase Analytic Services Database Administrator’'s Guide



Determining How Members Store Data Values

[l Totag amember as shared, see“ Setting Member Storage Properties” in the
Essbase Administration Services Online Help.

Use these sections to learn more about shared members:

« “Understanding the Rules for Shared Members’ on page 165

« “Understanding Shared Member Retrieval During Drill-Down” on page 166
« “Understanding Implied Sharing” on page 168

Understanding the Rules for Shared Members
Follow these rules when creating shared members:

« The shared members must be in the same dimension. For example, both
100-20 members in the Sample Basic database are in the Product dimension.

«  Shared members cannot have children.

« You can have an unlimited number of shared members with the same name.
« You cannot assign UDAs or formulas to shared members.

« You cannot associate attributes with shared members.

« If you assign accounts properties to shared members, the values for those
accounts properties are taken from the base member, even if you change the
accounts properties on the shared member.

« You can assign diases to shared members.

« You should not create an outline where shared members are located before
actual membersin adimension.

« Avoid creating complex relationships between real and shared members that
will be part of an attribute calculation, or your calculation may return
unexpected results. For details, see “ Understanding Attribute Calculation and
Shared Members’ on page 208.
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Understanding Shared Member Retrieval During
Drill-Down

Analytic Services retrieves shared members during drill-down, depending on their
location in the spreadsheet. Analytic Services follows three rules during thistype
of retrieval:

« Analytic Services retrieves stored members (not their shared member
counterparts) by default.

« Analytic Services retrieves from the bottom of a spreadsheet first.

« If the parent of ashared member isasibling of the stored member counterpart
of one of the shared members, Analytic Services retrieves the stored member.

Example of Shared Membersfrom a Single Dimension

If you created atest dimension with all shared members based on the members of
the dimension East from the Sample Basic outline, the outline would be similar to
the following:

Database: (Current Alias Table: Default)
Year Time (Active Dynamic Time Series Members: H-T-0, G-T-0) (Dynamic Calc)
Measures Accounts (Label Only)
Product {Caffeinated, Qunces, Pkyg Type, Intro Date }
Market {Population }
East (+) (UDAs: Major Market)
Mew 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}
West (+)
South (+) (UDAs: Small Market)
Central (+) (UDAs: Major Market)
test (+)
Mew York (+) (Shared Member)
Massachusetts (+) (Shared Member)
Florida (+) (Shared Member)
Connecticut (+) (Shared Member)
Mew Hampshire (+) (Shared Member)
Scenario (Label Only)

If you retrieved just the children of East, all resultswould be from stored members
because Analytic Services retrieves stored members by default.
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If, however, you retrieved datawith the children of test aboveit in the spreadsheet,
Analytic Services would retrieve the shared members:

New York
Massachusetts
Florida
Connecticut
New Hampshire
test

If you moved test aboveitslast two children, Analytic Serviceswould retrieve the
first three children as shared members, but the last two as stored members.
Similarly, if you inserted a member in the middle of the list above which was not
asibling of the shared members (for example, Californiainserted between Florida
and Connecticut), then Analytic Services would retrieve shared members only
between the non-sibling and the parent (in this case, between California and test).

Example of Retrieval with Crossed Generation Shared Members

You could modify the Sample Basic outline to create a shared member whose
stored member counterpart was a sibling to its own parent:

Database: (Current Alias Table: Default)
Year Time (Active Dynamic Time Series Members: H-T-0, G-T-0) (Dynamic Calc)
Measures Accounts (Label Only)
Product {Caffeinated, Qunces, Pkyg Type, Intro Date }
Market {Population }
East (+) (UDAs: Major Market)
Mew 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}
West (+)
South (+) (UDAs: Small Market)
Central (+) (UDAs: Major Market)
test (+)
west (+) (Shared Member)
Mew York (+) (Shared Member)
Massachusetts (+) (Shared Member)
Florida (+) (Shared Member)
Connecticut (+) (Shared Member)
Mew Hampshire (+) (Shared Member)
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If you created a spreadsheet with shared membersin this order, Analytic Services
would retrieve all the shared members, except it would retrieve the stored member
West, not the shared member west:

west

New York
Massachusetts
Connecticut
New Hampshire
test

Analytic Services retrieves the members in this order because test is a parent of
west and a sibling of west’ s stored member counterpart, West.

Understanding Implied Sharing

The shared member property defines a shared data relationship explicitly. Some
members are shared even if you do not explicitly set them as shared. These
members are said to be implied shared members.

Analytic Services assumes (or implies) a shared member relationship in the
following situations:

« A parent hasonly onechild. Inthissituation, the parent and the child contain
the same data. Analytic Services ignores the consolidation property on the
child and stores the data only once—thus the parent has an implied shared
relationship with the child. In Figure 56, for example, the parent 500 has only
one child, 500-10, so the parent shares the value of that child.

Figure 56: Implied Sharing of a Parent with One Child

500 (+)
500-10 (+)

« A parent hasonly one child that consolidatesto the parent. If the parent
has four children, but three of them are marked as no consolidation, then the
parent and child that consolidates contain the same data. Analytic Services
ignores the consolidation property on the child and storesthe data only once—
thusthe parent has an implied shared relationship with the child. In Figure 57,
for example, the parent 500 has only one child, 500-10, that rollsup toit. The
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other children are marked as No Consolidate(~), so the parent implicitly
shares the value of 500-10.

Figure 57: Implied Sharing of a Parent with Multiple Children

500 (+)
500-10 (+)
500-20 (~)
500-30 (~)

If you do not want a member to be shared implicitly, mark the parent as Never
Share so that the datais duplicated, and is not shared. See “ Understanding Shared
Members’ on page 164 for an explanation of how shared members work.

Setting Aliases

An aliasis an aternate name for amember or shared member. For example,
members in the Product dimension in the Sample Basic database are identified
both by product codes, such as 100, and by more descriptive aliases, such as Cola.
Aliasare stored in aliastables. Aliases can improve the readability of an outline or
areport.

You can set more than one alias for amember using alias tables. For example, you
could use different aliases for different kinds of reports—users may be familiar
with 100-10 as Cola, but advertisers and executives may be familiar with it as The
Best Cola. This list shows some products in the Sample Basic database that have
two descriptive alias names:

Product Default Long Nanes
100- 10 Col a The Best Col a
100- 20 Diet Cola Di et Cola with Honey

100- 30 Caffeine Free Col a Al the Cola,
none of the Caffeine

For a comprehensive discussion of aliastables, see “Alias Tables’ on page 170.
The following sections describe aliases:
o “AliasTables’ on page 170

“Creating Aliases’ on page 170

“Creating and Managing Alias Tables” on page 171

Analytic Services does not support aliasesfor Hybrid Analysis-enabled members.
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Alias Tables

Aliases are stored in one or moretables as part of adatabase outline. An diastable
maps a specific, named set of alias names to member names. When you create a
database outline, Analytic Services creates an empty alias table named Defaullt. If
you don't create any other aliastables, the aliases that you create are stored in the
Default aliastable.

If you want to create more than one set of aliasesfor outline members, create anew
aliastablefor each set. When you view the outline or retrieve data, you can usethe
alias table name to indicate which set of alias names you want to see. Identifying
which aliastable contains the names that you want to see while viewing an outline
iscalled making an aliastablethe active alias table. See” Setting an Alias Table as
Active” on page 171 for further information.

For Unicode-mode applications, setting up a separate aias table for each user
language enables different usersto view member namesin their own language. For
additional information about the relevance of alias tables and Unicode, see*About
the Analytic Services Implementation of Unicode” on page 884.

Creating Aliases
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You can provide an aliasfor any member. Alias names must follow the same rules
as member names. See “ Understanding the Rules for Naming Dimensions and
Members’ on page 143.

You can use any of the following methods to create aliasesin an existing alias
table:

To manually assign an alias to a member while editing an outline, see “ Creating
Aliases for Dimensions and Members’ in the Essbase Administration Services
Online Help.

To use dimension build and a data source to add aliases to an alias table, see
“DefiningaRulesFilefor Adding Aliases’ in the Essbase Administration Services
Online Help.

To import aias values from an alias table source file created in a pre-defined
format, see “Importing and Exporting Alias Tables’ on page 173.
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Creating and Managing Alias Tables

Named alias tables enable you to display different aliasesin different situations.
For general information about aiastables, see”Alias Tables’ on page 170. While
waorking with alias tables, you can perform the following actions:

o “Creating aNew Alias Table” on page 171

o “Setting an Alias Table as Active” on page 171

. “Copying an Alias Table” on page 172

o “Renaming an Alias Table” on page 172

o “Clearing and Deleting Alias Tables” on page 173

« “Importing and Exporting Alias Tables’ on page 173

Creating a New Alias Table

An diastable contains alist of aliases to use for membersin the outline.The
following restrictions apply to dias tables:

« You can create up to 10 alias tables for an outline.

« The naming conventions for alias table names are the same as those for
dimensions. See “Understanding the Rules for Naming Dimensions and
Members’ on page 143.

« Name-length restrictions depend on the Unicode-related mode of the
application; see Appendix A, “Limits’.

« Onceanaliastableis created, you cannot change its name.

[l Tocreateanew aiastable, see“Creating Alias Tables’ in Essbase Administration
Services Online Help.

When you first create an dias table, it is empty. For information about adding
aliasesto an aliastable and assigning them to members, see” Creating Aliases’ on
page 170.

Setting an Alias Table as Active

The active aliastable contains the aliases that Analytic Services currently displays
in the outline.
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[l Toview alist of aliastablesin the outline and to set the current alias table, use any

of the following methods:

Tool Topic Location

Administration Setting the Active Alias Essbase Administration

Services Table for Outline Editor Services Online Help

MaxL query database Technical Reference
alter database

ESSCMD LISTALIASES Technical Reference
SETALIAS

Copying an Alias Table

[1 To copy diastables, use any of the following methods:

Tool Topic Location
Administration Copying Alias Tables Essbase Administration
Services Services Online Help
MaxL alter object Technical Reference
ESSCMD COPYOBJECT Technical Reference

Renaming an Alias Table

[l Torename an aliastable, use any of the following methods:

Tool Topic Location
Administration Renaming Alias Tables Essbase Administration
Services Services Online Help
MaxL alter object Technical Reference
ESSCMD RENAMEOBJECT Technical Reference
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Clearing and Deleting Alias Tables

You can delete an alias table from the outline or you can clear all the aliases from
an alias table without deleting the alias table itself. To clear or delete alias tables,
see “Deleting and Clearing Alias Tables’ in the Essbase Administration Services
Online Help.

Importing and Exporting Alias Tables

You can import a correctly formatted text file into Analytic Services as an dias
table. Alias table import files have the extension .ALT. As shown in Figure 58,
alias table import files should have the following structure:

« Thefirst linein the file startswith SALT_NAME. Add one or two spaces
followed by the name of the dliastable. If the aliastable name containsablank
character, enclose the name in single quotation marks.

« Thelast line of the file must be $END.

« Eachline between thefirst and the last lines contains two values that are
separated by one or more spaces or tabs. The first value must be the name of
an existing outline member; the second value is the alias for the member.

« Any member or alias name that contains a blank or underscore must be
enclosed in double quotation marks.

Figure 58: Sample Alias Table Import File

$ALT_NAME ' Quarters'
Qril Quarterl

Jan  January

Feb February

Mar Mar ch

$END

You can also export an alias table from the Analytic Services outline to atext file.
The aliastable contains all the member names with aliases and the corresponding
aliases.
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[l Toimport or export alias tables, use any of the following methods:

Tool Topic Location

Administration Importing Alias Tables Essbase Administration

Services Exporting Alias Tables Services Online Help

MaxL alter database Technical Reference

ESSCMD LOADALIAS Technical Reference
UNLOADALIAS

Setting Two-Pass Calculations
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By default, Analytic Services calculates outlines from the bottom up—first
calculating the values for the children and then the values for the parent.
Sometimes, however, the values of the children may be based on the values of the
parent or the values of other members in the outline. To obtain the correct values
for these members, Analytic Services must first calculate the outline and then
re-calculate the members that are dependent on the calculated values of other
members. The membersthat are cal culated on the second pass through the outline
are called two-pass calculations.

For more information on bottom-up calculations, see “Using Bottom-Up
Calculation” on page 1200.

For example, to calculate the ratio between Sales and Margin, Analytic Services
needs first to calculate Margin, which is a parent member based on its children,
including Sales. To ensure that theratio is cal cul ated based on afreshly calculated
Margin figure, tag the Margin % ratio member as atwo-pass calculation. Analytic
Services cal culates the database once and then calcul ates the ratio member again.
This calculation produces the correct result.

Even though two-pass calculation is a property that you can give to any
non-attribute member, it works only on the following members:

« Members of accounts dimensions
« Dynamic Calc members

« Dynamic Calc and Store members.

If two-pass calculation is assigned to other members, Analytic Servicesignoresit.
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[l Totagamember astwo-pass, see“ Setting Two-Pass Cal culation Properties’ inthe
Essbase Administration Services Online Help.

Creating Formulas

You can apply formulas to standard dimensions and members. You cannot set
formulasfor attribute dimensions and their members. The formuladetermines how
Analytic Services calculates the outline data. For more a comprehensive
discussion about formulas, see Chapter 22, “Developing Formulas’.

[1 To add formulas to a dimension or member, see “Creating and Editing Formulas
in Outlines’ in the Essbase Administration Services Online Help.

Naming Generations and Levels

You can create names for generations and levels in an outline, such as aword or
phrase that describes the generation or level. For example, you might create a

generation name called Cities for all citiesin the outline. For information about
generations and levels, see “ Dimension and Member Relationships’ on page 35.

Use generation and level names in calculation scripts or report scripts wherever
you need to specify either alist of member names or generation or level numbers.
For example, you could limit acalculation in acalculation script to all membersin
a specific generation. See Chapter 27, “ Developing Calculation Scripts’ for
information about developing calculation scripts.

You can define only one name for each generation or level. When you name
generations and levels, follow the same naming rules as for members. See
“Understanding the Rules for Naming Dimensions and Members’ on page 143.

[l To name generations and levels using Outline Editor, see “Naming Generations
and Levels’ in the Essbase Administration Services Online Help.
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Creating UDAs

You can create your own user-defined attributes for members. A user-defined
attribute (UDA) is aword or phrase about a member. For example, you might
create a UDA called Debit. Use UDAsin the following places:
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Calculation scripts. After you define a UDA, you can query a member for its
UDA in acalculation script. For example, you could multiply al members
with the UDA Debit by -1 so that they display as either positive or negative
(depending on how the dataiis currently stored). See Chapter 27, “ Developing
Calculation Scripts.”

Data loading. You can change the sign of the data as it is loaded into the
database based on its UDA. See “Flipping Field Signs” on page 404.

If you want to perform a calculation, selectively retrieve data based on attribute
values, or provide full crosstab, pivot, and drill-down support in the spreadsheet,
create attribute dimensions instead of UDAs. See “Comparing Attributes and
UDAS’ on page 190.

Follow these rules when creating UDAS:

You can define multiple UDAS per member.
You cannot set the same UDA twice for one member.
You can set the same UDA for different members.

A UDA name can be the same as a member, dias, level, or generation name.
When you name UDAS, follow the same naming rules as for members. See
“Understanding the Rules for Naming Dimensions and Members’ on

page 143.

You cannot create a UDA on shared members.
You cannot create a UDA on members of attribute dimensions.

A UDA appliesto the specified member only. Descendants and ancestors of
the member do not automatically receive the same UDA.

To add UDAs to a member, see “Working with UDAS” in the Essbase
Administration Services Online Help.
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Adding Comments

You can add comments to dimensions and members. A comment can be up to 255
characterslong. Outline Editor displays commentsto the right of the dimension or
member in the following format:

/* comment */

[1 To add comments to adimension or member, see “ Setting Comments on
Dimensions and Members' in the Essbase Administration Services Online Help.
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Working with Attributes

Attributes describe characteristics of data such as the size and color of products.
Through attributes you can group and analyze members of dimensions based on
their characteristics. This chapter describes how to create and manage attributesin
an Analytic Server outline.

Note: The information in this chapter is designed for block storage databases. Some

of the information is not relevant to aggregate storage databases. For detailed

information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.” For information on creating aggregate
storage applications, see Chapter 58, “Aggregate Storage Applications, Databases,

and Outlines.”

This chapter contains the following topics:

“Process for Creating Attributes’ on page 180

“Understanding Attributes’” on page 180

“Understanding Attribute Dimensions’ on page 182
“Designing Attribute Dimensions’ on page 192

“Building Attribute Dimensions” on page 195

“Setting Member Names in Attribute Dimensions’ on page 196
“Calculating Attribute Data” on page 200
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You can find other information about attributes in relevant sections of this book.

Information Needed More Information

Defining attributes “Building Attribute Dimensions and Associating
through dimension build | Attributes’” on page 434

Using attributesin « Chapter 13, “Designing Partitioned Applications’
partitions

e Chapter 14, “Creating and Maintaining Partitions”

Using attributesin report | Chapter 32, “Devel oping Report Scripts”

writer

Process for Creating Attributes

When working with attributes in Outline Editor perform the following tasks:

1.

Create anew dimension. See “ Adding Dimensions and Members to an
Outline” on page 143. Intheoutline, position the attribute dimensions after all
standard dimensions.

Tag the dimension as an attribute dimension and set attribute dimension type
astext, numeric, Boolean, or date. See “ Creating Attribute Dimensions” on
page 160.

Add members to the attribute dimension. See “ Adding Dimensions and
Membersto an Outline” on page 143.

Associate abase dimension with the attribute dimension. See“Understanding
the Rules for Attribute Dimension Association” on page 184.

Associate members of the base dimension with members of the attribute
dimension. See*“Understanding the Rulesfor Attribute Member Association”
on page 185.

If necessary, set up the attribute cal cul ations. See“ Calculating Attribute Data’
on page 200.

Understanding Attributes

You can use the Analytic Services attribute feature to retrieve and analyze data not
only from the perspective of dimensions, but also in terms of characteristics, or
attributes, of those dimensions. For example, you can analyze product profitability
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based on size or packaging, and you can make more effective conclusions by
incorporating into the analysis market attributes such asthe population size of each
market region.

Such an analysis could tell you that decaffeinated drinks sold in cansin small (less
than 6,000,000-population) markets are less profitable than you anticipated. For
more details, you can filter the analysis by specific attribute criteria, including
minimum or maximum sales and profits of different productsin similar market
segments.

Here are afew ways analysis by attribute provides depth and perspective,
supporting better-informed decisions:

You can select, aggregate, and report on data based on common features
(attributes).

By defining attributes as having a text, numeric, Boolean, or date type, you
can filter (select) data using type-related functions such as AND, OR, and
NOT operators and <, >, and = comparisons.

You can use the numeric attribute type to group statistical values by attribute
ranges, for example, population groupings such as <500,000,
500,000-1,000,000, and >1,000,000.

Through the Attribute Calculations dimension automatically created by
Analytic Services, you can view sums, counts, minimum or maximum val ues,
and average values of attribute data. For example, when you enter Avg and
Bottle into a spreadsheet, Analytic Services retrieves calculated values for
average sales in bottles for al the column and row intersections on the sheet.

You can perform cal culations using numeric attribute valuesin calculation
scripts and member formulas; for example, to determine profitability by ounce
for products sized by the ounce.

You can create crosstabs of attribute datafor the same dimension, and you can
pivot and drill down for detail datain spreadsheets.

An attribute crosstab is a report or spreadsheet showing data consolidations
across attributes of the same dimension. For example, the crosstab in

Figure 59 displays product packaging as columns and the product size in
ouncesasrows. At their intersections, you see the profit for each combination
of package type and size.
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From thisinformation, you can see which size-packaging combinations were
most profitable in the Florida market.

Figure 59: Crosstab Example

Product Year Florida Profit Actual
Bottl e Can Pkg Type
32 946 N A 946
20 791 N A 791
16 714 N A 714
12 241 2,383 2,624
Qunces 2,692 2, 383 5, 075

Understanding Attribute Dimensions
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In the Sample Basic database, products have attributes that are characteristics of
the products. For example, products have an attribute that describes their
packaging. In the outline, you see these characteristics as two dimensions, the
Products dimension, and the Pkg Type attribute dimension that is associated with
it. An attribute dimension has the word Attribute next to its name in the outline.

Figure 60 shows part of the Sample Basic outline featuring the Product dimension
and three attribute dimensions, Caffeinated, Ounces, and Pkg Type.

Figure 60: Outline Showing Base and Attribute Dimensions

Product {Caffeinated, Qunces, Pky Type }
100 (+)
100-10 (+) {Caffeinated:True, Ounces:12, Pkg Type:Can }
100-20 (+) {Caffeinated:True, Ounces:12, Pkg Type:Can }
100-30 (+) {Caffeinated:False, Ounces: 16, Pky Type:Bottle }
200 (+)
300 (+)
400 (+)
Diet (~)
Caffeinated Attribute
True
False
Ounces Attribute
32
20
16
12
Pky Type Attribute
Bottle
Can
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In the outling, to the right of the Product dimension, the terms Caffeinated,
Ounces, and Pkg Type show that these attribute dimensions are associated with the
Product dimension.

A standard dimension is any dimension that is not an attribute dimension. When
an attribute dimension is associated with a standard dimension, the standard
dimension is the base dimension for that attribute dimension. In the outlinein
Figure 60, the Product dimension is the base dimension for the Caffeinated,
Ounces, and Pkg Type attribute dimensions.

Note: Attribute dimensions and members are Dynamic Calc, so Analytic Services
calculates attribute information at retrieval time. Attribute data is not stored in the
database.

Understanding Members of Attribute Dimensions

Members of an attribute dimension are potential attributes of the members of the
associated base dimension. After you associ ate a base dimension with an attribute
dimension, you associate members of the base dimension with members of the
associated attribute dimension. The Market dimension member Connecticut is
associated with the 6000000 member of the Population attribute dimension. That
makes 6000000 an attribute of Connecticut.

In the outline, the information next to a base dimension member shows the
attributes of that member. In Figure 60, next to product “ 100-10, Caffeinated: True,
Ounces:12, Pkg Type:Can” shows that product 100-10 has three attributes—
product 100-10 has caffeine, it is sold in 12-ounce containers, and the containers
are cans.

Understanding the Rules for Base and Attribute
Dimensions and Members

There are several important rules regarding members of attribute dimensions and
their base dimensions.

« You can tag only sparse dimensions as attribute dimensions.

« Beforeyou can save an outline to the server, each attribute dimension must be
associated with a standard, sparse dimension as its base dimension.

« Attribute dimensions must be the last dimensionsin the outline.
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Attribute dimensions have a type setting—text, numeric, Boolean, or date.
Text isthe default setting. Although assigned at the dimension level, the type
applies only to the level 0 members of the dimension. For more information,
see “Understanding Attribute Types’ on page 187.

If you remove the attribute tag from adimension, Analytic Services removes
prefixes or suffixes from its member names. Prefixes and suffixes are not
visible in the outline. For more information, see “ Setting Prefix and Suffix
Formats for Member Names of Attribute Dimensions’ on page 196.

A base dimension member can have many attributes, but only one attribute
from each particular attribute dimension.

For example, product 100-10 can have size and packaging attributes, but only
one size and only one type of packaging.

Analytic Services does not support attributes for Hybrid Analysis-enabled
members.

You can use attribute valuesin calculations in the following comparisons:

> (greater than)

>= (greater than or equal to)
< (less than)

<= (less than or equal to)
== (equd to)

<>or = (not equd to)

IN

Understanding the Rules for Attribute Dimension
Association

When you associate an attribute dimension with a standard dimension, the
standard dimension is known as the base dimension for that attribute dimension.
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An attribute dimension must be associated with a sparse standard dimension.

A standard dimension can be a base dimension for more than one attribute
dimension.
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« Anattribute dimension can be associated with only one base dimension.

For example, you might have a Size attribute dimension with members Small,
Medium, and Large. If you associate the Size attribute dimension with the
Product dimension, you cannot also associate the Size attribute dimension
with the Market dimension. If you aso want to track size-related information
for the Market dimension, you must create another attribute dimension with a
different name, for example, MarketSize, and associate the MarketSize
attribute dimension with the Market dimension.

Understanding the Rules for Attribute Member
Association

When you associate a member of an attribute dimension with amember of abase
dimension, follow these rules:

« You cannot associate multiple members from the same attribute dimension
with the same base dimension member. For example, the Bottle and Can
package types cannot both be associated with the product 100-30.

« You can associate members from different attribute dimensions with the same
member of a base dimension. For example, a decaffeinated cola product
(100-30) sold in 16 ounce bottles has three attributes—Caffeinated: Fal se;
Ounces:16; and Pkg Type:Bottle.

« After attributes are associated with base dimension members, if you cut or
copy and paste base dimension membersto another location in the outline, the
attribute associations are lost.

« Analytic Services does not require that each member of a base dimension be
associated with amember of an attribute dimension.
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All base dimension members associated with members of aparticular attribute
dimension must be at the same level.

For example, in Figure 61, all Market dimension members that have
Population attributes are at level 0. You cannot associate East, whichisalevel
1 member, with a Population attribute since the other members of the Market
dimension that have Population attributes are level 0 members.

Figure 61: Association of Attributes with the Same Level Members of the

Market Dimension
Market {Population }
East
West
California {Population: 33000000 }
Oregon {Population:5000000 }
YWashington {Population:5000000 }
Utah {Population: 3000000 }
MNevada {Population: 3000000 }
South
Central
Population Attribute (Type: Mumeric)
Srnall
3000000 (Alias: LT/= 3,000,000
5000000 (Alias: 3,000,001--6,000,000)

The level 0 members of attribute dimensions are the only members that you
can associate with base dimension members.

For example, in the Population attribute dimension, you can associate only
level 0 members such as 3000000, 6000000, and 9000000, with members of
the Market dimension. You cannot associate alevel 1 member such as Small.

The name of the level 0 member of an attribute dimension is the attribute
value. The only members of attribute dimensionsthat have attribute values are
level 0 members.

You can use the higher-level members of attribute dimensions to select and
group data. For example, you can use Small, the level 1 member of the
Population attribute dimension, to retrieve sales in both the 3000000 and
6000000 population categories.
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Understanding Attribute Types

Attribute dimensions have a text, numeric, Boolean, or date type that enables
different functions for grouping, selecting, or calculating data. Although assigned
at the dimension level, the attribute type applies only to level 0 members of the
attribute dimension.

« Thedefault attribute type is text. Text attributes enable the basic attribute
member selection and attribute comparisons in calculations. When you
perform such comparisons, Analytic Services compares characters. For
example, the package type Bottleisless than the package type Can because B
precedes C in the alphabet. In Sample Basic, Pkg Typeisan example of atext
attribute dimension.

o  Thenames of level 0 members of numeric attribute dimensions are numeric
values. You can include the names (values) of numeric attribute dimension
members in calculations. For example, you can use the number of ounces
specified in the Ounces attribute to cal culate profit per ounce for each product.

You can also associate numeric attributes with ranges of base dimension
values; for example, to analyze product sales by market population
groupings—states with 3,000,000 population or lessin one group, states with
apopulation between 3,000,001 and 6 million in another group, and so on. See
“Setting Up Member Names Representing Ranges of Vaues’ on page 198.

« All Boolean attribute dimensions in a database contain only two members.
The member names must match the settings for the database; for example,
True and False. If you have more than one Boolean attribute dimension, you
must specify aprefix or suffix member name format to ensure unique member
names; for example, Caffeinated_True and Caffeinated False. For a
discussion of how to change Boolean names, see “ Setting Boolean Attribute
Member Names” on page 197.

« You can use date attributes to specify the date format—month-day-year or
day-month-year—and to sequence information accordingly. For a discussion
of how to change date formats, see “ Changing the Member Names in Date
Attribute Dimensions’ on page 198. You can use date attributesin
calculations. For example, you can compare dates in acalculation that selects
product sales from markets established since 10-12-1999.

Analytic Services supports date attributes from January 1, 1970 through
January 1, 2038.
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Comparing Attribute and Standard Dimensions

In general, attribute dimensions and their members are similar to standard
dimensions and members. You can provide aliases and member comments for
attributes. Attribute dimensions can include hierarchies and you can name
generations and levels. You can perform the same spreadsheet operations on
attribute dimensions and members as you can on standard dimensions and
members; for example, to analyze data from different perspectives, you can
retrieve, pivot, and drill down in the spreadsheet.

Table 12 describes major differences between attribute and standard dimensions
and their members.

Table 12: Differences Between Attribute and Standard Dimensions

Attribute Dimensions

Standard Dimensions

Storage Must be sparse. Their base dimensions Can be dense or sparse
must also be sparse.
Storage property Dynamic Calc only, therefore not storedin | Can be Store Data,

the database. The outline does not display
this property.

Dynamic Calc and Store,
Dynamic Calc, Never
Share, or Label Only

Position in outline

Must be the last dimensions in the outline

Must be ahead of all
attribute dimensionsin the
outline

Partitions Cannot be defined along attribute Can be defined along
dimensions, but you can use attributesto | standard dimensions.
define a partition on a base dimension.

Formulas Cannot be associated Can be associated

(on members)

Shared members Not allowed Allowed

Two-pass calculation | Not available Available

member property
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Table 12: Differences Between Attribute and Standard Dimensions (Continued)

Attribute Dimensions

Standard Dimensions

Two-pass calculation
with run-time formula

If amember formula contains a run-time
dependent function associated with an
attribute member name, and the member
with the formulais tagged as two-pass,
calculation skips the member and issues a
warning message. Run-time dependent
functions include the following:
@CURRMBR, @PARENT,
@PARENTVAL, @SPARENTVAL,
@MDPARENTVAL, @ANCEST,
@ANCESTVAL, @SANCESTVAL, and
@MDANCESTVAL.

Calculation is performed
on standard members with
run-time formulas and
tagged two-pass.

Two-pass, multiple
dimensions:
Calculation order

Order of calculation of members tagged
two-pass depends on order in outline. The
last dimension is calculated last.

Calculation result is not
dependent on outline order
for members tagged
two-pass in more than one
dimension.

Two-pass calculation | Calculation skipped, warning message Available
with no member issued. Thus member intersection of
formula two-pass tagged members and upper level
members may return different results from
calculation on standard dimensions.
Densedynamic calc | Calculation skipsdensedimensionsif they | Available
membersin are on any non-existing stored block. To
non-existing stored identify non-existing stored blocks, export
blocks the database or run query to find out
whether block has any data.
UDASs on members Not allowed Allowed

Consolidations

For all members, calculated through the
Attribute Calculations dimension
members. Sum, Count, Min, Max, and
Avg.

Consolidation operation
indicated by assigning the
desired consolidation
symbol to each member

Member selection
facilitated by Level O
member typing

Available types include text, numeric,
Boolean, and date.

All memberstreated as
text.
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Table 12: Differences Between Attribute and Standard Dimensions (Continued)

Attribute Dimensions

Standard Dimensions

Associations Must be associated with a base dimension | N/A
Spreadsheet List the base dimension data associated List lower or sibling levels
drill-downs with the selected attribute. For example, of detail in the standard

dimension.

drilling down on the attribute Glass
displays sales for each product packaged
in glass, where Product is the base
dimension for the Pkg Type attribute

dimensions. For example,
drilling down on QTR1
displays alist of products
and their sales for that
quarter.

Comparing Attributes and UDAs

Attributes and UDAs both enable analysis based on characteristics of the data.
Attributes provide much more capability than UDAs. Table 13 compares them.
Checkmarks indicate the feature supports the corresponding capability.

Table 13: Comparing Attributes and UDAs

Capability Attributes Feature | UDAs Feature

Data Storage

You can associate with sparse dimensions. 4 4

You can associate with dense dimensions. s

Data Retrieval

You can group and retrieve consolidated totals by s s

attribute or UDA value. For example, associate the _ o

value High Focus Item to various members of the Simple More difficult to

Product dimension and use that term to retrieve totals impl _er_nent,

and details for just those members. requiring
additional
calculation
scripts or
commands
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Table 13: Comparing Attributes and UDAs (Continued)

Capability Attributes Feature | UDAs Feature
You can categorize attributesin a hierarchy and 4 4

retrieve consolidated totals by higher levelsin the o
attribute hierarchy; for example, if each product hasa More difficult to
specific size attribute such as 8, 12, 16, or 32, and the implement

sizes are categorized as small, medium, and large.
You can view the total sales of small products.

You can create crosstab views displaying aggregate 4 4

totals of attributes associated with the same base

dimension. You can show a You can only
crosstab of all retrieve totals
values of each based on specific

attribute dimension. | UDA values.

You can use Boolean operators AND, OR, and NOT | 7 s
with attribute and UDA values to further refine a
query. For example, you can select decaffeinated
drinks from the 100 product group.

Because attributes have a text, Boolean, date, or s
numeric type, you can use appropriate operators and
functions to work with and display attribute data. For
example, you can view salestotals of all products
introduced after a specific date.

You can group numeric attributes into ranges of 4
values and let the dimension building process
automatically associate the base member with the
appropriate range. For example, you can group sales
in various regions based on ranges of their

popul ations—Iess than 3 million, between 3 and 6
million, and so on.

Through the Attribute Cal culations dimension, you 4
can view aggregations of attribute values as sums,
counts, minimums, maximums, and averages.

You can use an attributein a calculation that defines a 4
member. For example, you can use the weight of a
product in ounces to define the profit per ounce
member of the Measures dimension.
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Table 13: Comparing Attributes and UDAs (Continued)

Capability Attributes Feature | UDAs Feature

You can retrieve specific base members using 4 4

attribute-related information.
Powerful Limited to text
conditional and string matches
value-based only
selections

Data Conversion

Based on the value of a UDA, you can change the s

sign of the data asit is loaded into the database. For

example, you can reverse the sign of al members

with the UDA Debit.

Calculation Scripts

You can perform calculations on a member if its s s

attribute or UDA value matches a specific value. For

example, you can increase the price by 10% of all

products with the attribute or UDA of Bottle.

You can perform cal culations on base members s

whose attribute val ue satisfies conditions that you

specify. For example, you can calculate the Profit per

Ounce of each base member.

Designing Attribute Dimensions

Analytic Services provides more than one way to design attribute information into
adatabase. Most often, defining characteristics of the data through attribute
dimensionsand their membersisthe best approach. The following sections discuss
when to use attribute dimensions, when to use other features, and how to optimize
performance when using attributes.

« “Using Attribute Dimensions’ on page 193
o “Using Alternative Design Approaches’ on page 193
o “Optimizing Outline Performance” on page 195
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Using Attribute Dimensions

For the most flexibility and functionality, use attribute dimensions to define
attribute data. Using attribute dimensions provides the following features:

« Sophisticated, flexible dataretrieval

You can view attribute dataonly when you want to, you can create meaningful
summaries through crosstabs, and using type-based comparisons, you can
selectively view just the data you want to see.

« Additional calculation functionality

Not only can you perform calculations on the names of members of attribute
dimensions to define members of standard dimensions, you can aso access
five different types of consolidations of attribute data—sums, counts,
averages, minimums, and maximums.

« Economy and simplicity

Because attribute dimensions are sparse, Dynamic Calc, they are not stored as
data. Compared to using shared members, outlines using attribute dimensions
contain fewer members and are easier to read.

For more information about attribute features, see “ Understanding Attributes’ on
page 180.

Using Alternative Design Approaches
In some situations, consider one of the following approaches:

« UDAs. Although UDAs provide less flexibility than attributes, you can use
them to group and retrieve data based on its characteristics. See “ Comparing
Attributes and UDAS’ on page 190.

«  Shared members. For example, to include a seasonal analysisin the Year
dimension, repeat the months as shared members under the appropriate
season; Winter: Jan (shared member), Feb (shared member), and so on. A
major disadvantage of using shared membersisthat the outline becomes very
large if the categories repeat alot of members.

« Standard dimensions and members. Additional standard dimensions provide
flexibility, but they add storage requirements and complexity to a database.
For guidelines on evaluating the impact of additional dimensions, see
“Analyzing and Planning” on page 80.
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Table 14 describes situations where you might consider one of these alternative
approaches for managing attribute datain a database.

Table 14: Considering Alternatives to Attribute Dimensions

Situation

Alternative to Consider

Analyze attributes of dense
dimensions

UDAS s or shared members.

Perform batch cal culation of
data

Shared members or members of separate, standard
dimensions.

Define the name of a
member of an attribute
dimension as avalue as that
results from aformula

Shared members or members of separate, standard
dimensions

Define attributes that vary
over time

Members of separate, standard dimensions. For
example, to track product maintenance costs over a
period of time, the age of the product at the time of
maintenance is important. However, using the
attribute feature you could associate only one age
with the product. You need multiple membersin a
separate dimension for each time period that you
want to track.

Minimizeretrieval timewith
large numbers of
base-dimension members

Batch cal cul ation with shared members or members
of separate, standard dimensions.
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Optimizing Outline Performance

Outlinelayout and content can affect attribute cal culation and query performance.
For general outline design guidelines, see “Designing an Outline to Optimize
Performance” on page 100.

To optimize attribute query performance, consider the following design tips:

« Ensurethat attribute dimensionsarethe only sparse Dynamic Calc dimensions
in the outline.

« Locate sparse dimensions after dense dimensions in the outline. Place the
most-queried dimensions at the beginning of the sparse dimensions and
attribute dimensions at the end of the outline. In most situations, the base
dimensions are the most queried dimensions.

For information on optimizing calculation of outlines containing attributes, see
“Optimizing Calculation and Retrieval Performance” on page 205.

Building Attribute Dimensions

To build an attribute dimension, first tag the dimension as attribute and assign the
dimension atype. Then associate the attribute dimension with a base dimension.
Finally, associate each level 0 member of the attribute dimension with a member
of the associated base dimension.

[1 To build an attribute dimension, see “Defining Attributes’ in the Essbase
Administration Services Online Help.

[1 To view the dimension, attribute value and attribute type of a specific attribute
member, use any of the following methods:

Tool Topic Location
Administration Viewing Attribute Essbase Administration
Services Information in Outlines Services Online Help
MaxL query database Technical Reference
ESSCMD GETATTRINFO Technical Reference
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Setting Member Names in Attribute Dimensions

All member names in an outline must be unique. When you use the attribute
feature, Analytic Services establishes some default member names. These default
names might duplicate names that already exist in the outline. You can change
these system-defined names for the database and can establish other settings for
members of attribute dimensions in the database. The outline does not show the
full attribute names. You can see and use the full attribute names anywhere you
select members, such as when you define partitions or select information to be
retrieved.

Define the member name settings before you define or build the attribute
dimensions. Changing the settings after the attribute dimensions and members are
defined could result in invalid member names.

The following sections describe how to work with the names of members of
attribute dimensions:

« “Setting Prefix and Suffix Formats for Member Names of Attribute
Dimensions’ on page 196

« “Setting Boolean Attribute Member Names® on page 197
« “Changing the Member Names in Date Attribute Dimensions’ on page 198
o “Setting Up Member Names Representing Ranges of Vaues’ on page 198

« “Changing the Member Names of the Attribute Calculations Dimension” on
page 200

Note: If you partition on outlines containing attribute dimensions, the name format
settings of members described in this section must be identical in the source and target
outlines.

Setting Prefix and Suffix Formats for Member Names of
Attribute Dimensions

196 m

The names of members of Boolean, date, and numeric attribute dimensions are
values. It is possible to encounter duplicate attribute values in different attribute
dimensions.

« Boolean example. If you have more than one Boolean attribute dimension in
an outline, the two members of each of those dimensions have the same
names, by default, True and False.

Essbase Analytic Services Database Administrator’'s Guide



Setting Member Names in Attribute Dimensions

« Date example. If you have more than one date attribute dimension, some
member names in both dimensions could be the same. For example, the date
that a store opensin a certain market could be the same as the date a product
was introduced.

« Numeric example. 12 can be the attribute value for the size of a product and
12 could also be the value for the number of packing units for aproduct. This
example resultsin two members with the same name—12.

Because Analytic Services does not alow duplicate member names, you can
define unique names by attaching a prefix or suffix to member namesin Boolean,
date, and numeric attribute dimensions in the outline. For example, by setting
member names of attribute dimensions to include the dimension name as the
suffix, attached by an underscore, the member value 12 in the Ounces attribute
dimension assumes the unique, full attribute member name, 12_Ounces.

By default, Analytic Services assumes that no prefix or suffix is attached to the
names of members of attribute dimensions.

The convention that you sel ect appliesto thelevel 0 member names of all numeric,
Boolean, and date attribute dimensions in the outline. You can define aliases for
these names if you wish to display shorter namesin retrievals.

[l To define prefix and suffix formats, see “Defining a Prefix or Suffix Format for
Members of Attribute Dimensions” in the Essbase Administration ServicesOnline
Help.

Setting Boolean Attribute Member Names

When you set the dimension type of an attribute dimension as Boolean, Analytic
Services automatically creates two level 0 members with the names specified for
the Boolean attribute settings. Theinitial Boolean member namesin adatabase are
set as True and False. If you want to change these default names, for example, to
Yes and No, you must define the member names for Boolean attribute dimensions
before you create any Boolean attribute dimensions in the database.

Before you can set an attribute dimension type as Boolean, you must delete all
existing membersin the dimension.

[1 To define the database setting for the names of members of Boolean attribute
dimensions, see “ Setting Member Names for Boolean Attribute Dimensions” in
the Essbase Administration Services Online Help.
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Changing the Member Names in Date Attribute
Dimensions

You can change the format of members of date attribute dimensions. For example,
you can use the following date formats:

« mm-dd-yyyy displays the month before the day; for example, October 18,
1999 is displayed as 10-18-1999.

« dd-mm-yyyy displays the day before the month; for example, October 18,
1999 is displayed as 18-10-1999.

If you change the date member name format, the names of existing members of
date attribute dimensions may beinvalid. For example, if the 10-18-1999 member
exists and you change the format to dd-mm-yyyy, outline verification will find this
member invalid. If you change the date format, you must rebuild the date attribute
dimensions.

To change the names of the membersin date attribute dimensions, see” Setting the
Member Name Format of Date Attribute Dimensions’ in the Essbase
Administration Services Online Help.

Setting Up Member Names Representing Ranges of
Values

198 m

Members of numeric attribute dimensions can represent single numeric values or
ranges of values:

« Singlevalue example: the member 12 in the Ounces attribute dimension
represents the single numeric value 12; you associate this attribute with all
12-ounce products. The outline includes a separate member for each size; for
example, 16, 20, and 32.
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« Range of values example: the Population attribute dimension:
Figure 62: Population Attribute Dimension and Members

Population Attribute

Srall
3000000
G000000

Medium
9000000
12000000
15000000
18000000

Large
21000000
24000000
27000000
30000000
33000000

In this outline, the members of the Population attribute dimension represent
ranges of population valuesin the associated Market dimension. The 3000000
member represents populations from zero through 3,000,000; the 6000000
member represents popul ations from 3,000,001 through 6,000,000; and so on.
Each rangeincludes values greater than the name of the preceding member up
to and including the member value itself. A setting for the outline establishes
that each numeric member represents the top of itsrange.

You can also define this outline setting so that members of numeric attribute
dimensions are the bottoms of the ranges that they represent. For example, if
numeric members are set to define the bottoms of the ranges, the 3000000
member represents populations from 3,000,000 through 5,999,999 and the
6000000 member represents populations from 6,000,000 through 8,999,999.

When you build the base dimension, Analytic Services automatically associates
members of the base dimension with the appropriate attribute range. For example,
if numeric members represent the tops of ranges, Analytic Services automatically
associates the Connecticut market, with a population of 3,269,858, with the
6000000 member of the Population attribute dimension.

In the dimension build rulesfile, specify the size of the range for each member of
the numeric attribute dimension. In the above example, each attribute represents a
range of 3,000,000.

[J To set up rangesin numeric attribute dimensions, see “ Assigning Member Names
to Ranges of Values’ in the Essbase Administration Services Online Help.
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Changing the Member Names of the Attribute Calculations
Dimension

To avoid duplicating namesin an outline, you may need to change the name of the
Attribute Calculations dimension or its members. For more information about this
dimension, see “Understanding the Attribute Calculations Dimension” on

page 201.

Regardless of the namethat you usefor amember, itsfunction remainsthe same.
For example, the second (Count) member always counts, no matter what you
name it.

To change the names of the membersin the Attribute Cal culations dimension, see
“Changing Member Names of Attribute Calculations Dimensions” in the Essbase
Administration Services Online Help.

Calculating Attribute Data

200 m

Analytic Services calculates attribute data dynamically at retrieval time, using
members from a system-defined dimension created specifically by Analytic
Services. Using thisdimension, you can apply different cal culation functions, such
asasum or an average, to the same attribute. You can also perform specific
calculations on members of attribute dimensions; for example, to determine
profitability by ounce for products sized by the ounce.

The following information assumes that you understand the concepts of attribute
dimensions and Analytic Services calculations, including dynamic calculations.

This section includes the following sections:

« “Understanding the Attribute Calculations Dimension” on page 201

« “Understanding the Default Attribute Calculations Members’ on page 203
« “Viewing an Attribute Calculation Example’ on page 204

« “Accessing Attribute Calculations Members Using the Spreadsheet” on
page 205

o “Optimizing Calculation and Retrieval Performance” on page 205
« “Using Attributesin Calculation Formulas’ on page 206
« “Understanding Attribute Calculation and Shared Members’ on page 208
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Understanding the Attribute Calculations Dimension

When you create thefirst attribute dimension in the outline, Analytic Servicesalso
creates the Attribute Cal culations dimension comprising five members with the
default names Sum, Count, Min (minimum), Max (maximum), and Avg (average).
You can use these membersin spreadsheets or in reports to dynamically calculate
and report on attribute data, such asthe average yearly sales of 12-ounce bottles of
colain the West.

The Attribute Calculations dimension is not visible in the outline. You can see it
wherever you select dimension members, such as in the Spreadsheet Add-in.

The attribute calculation dimension has the following properties:

« System-defined. When you create the first attribute dimension in an
application, Analytic Services creates the Attribute Calculations dimension
and its members (Sum, Count, Min, Max, and Avg). Each member represents
atype of calculation to be performed for attributes. For a discussion of
calculation types, see “Understanding the Default Attribute Calculations
Members’ on page 203.

« Label only. Like al label only dimensions, the Attribute Calculations
dimension sharesthe value of itsfirst child, Sum. For moreinformation on the
label only dimension property, see “Member Storage Properties’ on page 99.

« Dynamic Calc. Thedatain the Attribute Cal culations dimension is calcul ated
when a user requests it and is then discarded. You cannot store calculated
attribute data in a database. For a comprehensive discussion on dynamic
calculations, see Chapter 25, “Dynamically Calculating Data Values'.

« Not displayed in Outline Editor. The Attribute Calculations dimension is not
displayed in Outline Editor. Members from this dimension can be viewed in
spreadsheets and in reports.

There is no consolidation along attribute dimensions. You cannot tag members
from attribute dimensions with consolidation symbols (for example, + or -) or with
member formulas in order to calculate attribute data. As Dynamic Calc members,
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attribute cal culations do not affect the batch calculation in terms of time or
calculation order. To calculate attribute data at retrieval time, Analytic Services
performs the following tasks:

1. Findsthe base-dimension members that are associated with the specified
attribute-dimension members present in the current query

2. Dynamicaly calculates the sum, count, minimum, maximum, or average for
the attribute-member combination for the current query

Displays the results in the spreadsheet or report

4. Discards the calculated values—that is, the values are not stored in the
database

Note: Analytic Services excludes #MISSING values when calculating attribute
data.

For example, as shown in Figure 63, a spreadsheet user specifies two members of
attribute dimensions (Ounces_16 and Bottle) and an Attribute Calculations
member (Avg) in a spreadsheet report. Upon retrieval, Analytic Services
dynamically calculates the average sales values of all products associated with
these attributes for the current member combination

(Actual -> Sales -> East -> Qtrl):

Figure 63: Retrieving an Attribute Calculations Member

A [ B] ¢ o] E [ F | 6
|1 Actual  Sales Awerage
East Qtrl

LIx 1|

a1}

s

Ounces_16 Bottle | 134667

4 /4[> [pi'Sheet1 {Sheetz f sheets / [14] | Dy

o

o

For information on accessing calculated attribute data, see “ Accessing Attribute
Calculations Members Using the Spreadsheet” on page 205.
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Understanding the Default Attribute Calculations
Members

The Attribute Cal cul ations dimensi on contai ns five members used to cal cul ate and
report attribute data. These members are as follows:

« Sum calculates asum, or total, of the values for amember with an attribute or
combination of attributes. Supports non-additive consolidations such as
multiplication, and two-pass measures.

Note: The Sum member totals members based on their consolidation property or
formula. For example, the Sum member uses the following formula to consolidate
the profit percentages of 12-ounce products:

Surn of Profit of base members
with the Ounces aftribute 12
Sum of Profit? of 12-ounce products = «100
Sum of Sales of base members
with the Qunces aftribute 12

This calculation is not the sum of all percentages for al base-dimension
members with the Ounces attribute 12.

The default calculation for attributesis Sum. If a spreadsheet user specifiesa
member of an attribute dimension in a spreadsheet but does not specify a
member of the Attribute Calculations dimension, Analytic Services retrieves
the sum for the specified attribute or combination of attributes. For example,
in the spreadsheet view in Figure 64, the value in cell C4 represents the sum
of salesvaluesfor the attributes Ounces 16 and Bottle for the current member
combination (Actual -> Sales -> East -> Qtr1), even though the Sum member
is not displayed in the sheet.

Figure 64: Retrieving the Default Attribute Calculations Member

A TB[CID[] E [T
|1 Actual | Sales J
2 Qtr1 East

| 4 [Ounces_16 Bottle | 4040!

E -
4[4[ [[5Ext ) Sheet2 {Sheets / |4 |L|J_J

[ | DD

« Count calculates the number of members with the specified attribute or
combination of attributes, for which a data value exists. Count includes only
those members that have data blocks in existence. To calculate a count of all
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members with certain attributes, regardless of whether or not they have data
values, use the @COUNT function in combination with the @ATTRIBUTE
function. For more information, see the Technical Reference.

« Avgcaculatesamathematical mean, or average, of the non-missing valuesfor
an specified attribute or combination of attributes (Sum divided by Count).

« Min calculates the minimum data value for a specified attribute or
combination of attributes.

« Max calculates the maximum data value for a specified attribute or
combination of attributes.

Note: Each of these calculations excludes #MISSING values.

You can change these default member names, subject to the same naming
conventions as standard members. For a discussion of Attribute Calculations
member names, see “ Changing the Member Names of the Attribute Calculations
Dimension” on page 200.

Viewing an Attribute Calculation Example

As an example of how Analytic Services calcul ates attribute data, consider the
following yearly sales data for the East:

Table 15: Sample Attribute Data

Base-Dimension

Sales Value for
Attribute-Member

Member Associated Attributes Combination
Cola Ounces 12, Can 23205

Diet Cola Ounces 12, Can 3068

Diet Cream Ounces 12, Can 1074

Grape Ounces 32, Bottle 6398
Orange Ounces 32, Bottle 3183
Strawberry Ounces 32, Bottle 5664

204 m
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A spreadsheet report showing calculated attribute data might look like the
following illustration:

Figure 65: Sample Spreadsheet with Attribute Data

|1 Year  Sales East Actual

| 2 Sum _ Count Average  Min  Max
| 3 |Ounces_32 |Eottle I 15?45! 3 624833 3183 6394
Ounces_12 |Can 27347 3] 911867 1074 23205

A | B Cc[D] E [FIG[] H T

e [ | RO

o

5

4[4 [» [M["Exi { Sheetz } Sheet4 [Ex3 / I KN} |L|J_J

As shown in the figure above, you can retrieve multiple Attribute Calculations
membersfor attributes. For example, you can cal culate Sum, Count, Avg, Min, and
Max for 32-ounce bottles and cans.

Accessing Attribute Calculations Members Using the
Spreadsheet

You can access members from the Attribute Calculations dimension in
Spreadsheet Add-in. From the spreadsheet, users can view Attribute Calculations
dimension members using any of the following methods:

« Entering members directly into a sheet
«  Selecting members from the Query Designer

« Entering members as an EssCell parameter

For more information on accessing calculated attribute data from the spreadshest,
see the Essbase Spreadsheet Add-in User’s Guide.

Optimizing Calculation and Retrieval Performance

To optimize attribute calculation and retrieval performance, consider thefollowing
considerations:

« Thecalculation order for attribute calculations is the same as the order for
dynamic calculations. For an outline of calculation order, see “Calculation
Order for Dynamic Calculation” on page 553.

« Since Analytic Services calculates attribute data dynamically at retrieval time,
attribute cal culations do not affect the performance of the overall (batch)
database calculation.
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« Tagging base-dimension members as Dynamic Calc may increase retrieval
time.

« When aquery includes the Sum member and an attribute-dimension member
whose associated base-member is tagged as two-pass, retrieval time may be
slow.

. To maximize attribute retrieval performance, use any of the following
techniques:

—  Configurethe outline using thetipsin “ Optimizing Outline Performance’
on page 195.

—  Drill down to the lowest level of base dimensions before retrieving data.
For example, in Spreadsheet Add-in, turn on the Navigate Without Data
feature, drill down to the lowest level of the base dimensionsincluded in
the report, and then retrieve data.

—  When the members of abase dimension are associated with several
attribute dimensions, consider grouping the members of the base
dimension according to their attributes. For example, in the Sample Basic
database, you could group all 8-ounce products. Grouping members by
attribute may decrease retrieval time.

Using Attributes in Calculation Formulas

In addition to using the Attribute Calculations dimension to calculate attribute
data, you can also use calculation formulas on members of standard or base
dimensions to perform specific calculations on members of attribute dimensions;
for example, to determine profitability by ounce for products sized by the ounce.

You cannot associate formulas with members of attribute dimensions.

Note: Some restrictions apply when using attributes in formulas associated with
two-pass members. For details, see the rows about two-pass calculations in Table 12
on page 188.
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You can use the following functions to perform specific calculations on attributes:

Type of Calculation Function to Use

Generate alist of al base members with a specific @ATTRIBUTE
attribute. For example, you can generate alist of
members that have the Bottle attribute, and then
increase the price for those members.

Return the value of the level 0 attribute member that is | @ATTRIBUTEVAL
associated with the base member being cal cul ated. @ATTRIBUTEBVAL

* From anumeric or date attribute dimension (using | @ATTRIBUTESVAL
@ATTRIBUTEVAL)

» From aBoolean attribute dimension (using
@ATTRIBUTEBVAL)

» From atext attribute dimension (using
@ATTRIBUTESVAL)

For example, you can return the numeric value of asize
attribute (for example, 12 for the member 12 under
Ounces) for the base member being calculated (for
example, Cola).

Convert adate string to numbersfor acalculation. For | @TODATE
example, you can use @TODATE in combination with
the @ATTRIBUTEVAL function to increase overhead
costs for stores opened after a certain date.

Generate alist of al base dimension members @WITHATTR
associated with attributes that satisfy the conditions that
you specify. For example, you can generate alist of
products that are greater than or equal to 20 ounces, and
then increase the price for those products.

Note: For syntax information and examples for these functions, see the Technical
Reference. For an additional example using @ATTRIBUTEVAL in a formula, see
“Calculating an Attribute Formula” on page 514.
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Understanding Attribute Calculation and Shared Members
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Attribute calculations start at level 0 and stop at thefirst stored member. Therefore,
if your outline has placed a real member in between two shared membersin aan
outline hierarchy, the calculation results may not include the higher shared
member.

For example:

Member 1 (stored)
Mermber A (stored)
Menber 2 (shared)
Mermber B (stored)
Mermber 1 (shared nenmber whose stored nenber is Menber 1 above)

In this example, when an attribute calculation is performed, the calculation starts
with level 0 Member 2, and stops when it encounters the first stored member,
Member A. Therefore, Member 1 would not be included in the calculation.

Avoid mixing shared and stored members to avoid unexpected results with
attribute calculation. For this example, if Member 2 were not shared, or Member
1 did not have a corresponding shared member el sewhere in the outline,
calculation results would be as expected.
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This chapter describes how you can link various kinds of data with any cell in an
Analytic Services database, using alinked reporting object (LRO). This ability is
similar to the file attachment features in an e-mail software package.

An LRO provides improved support for planning and reporting applications and
can enhance your data analysis capabilities.

Note: The information in this chapter is not relevant to aggregate storage databases.
For detailed information on the differences between aggregate and block storage, see
Chapter 57, “Comparison of Aggregate and Block Storage.”

This chapter contains the following sections:

« “Understanding LROSs" on page 209

« “Understanding LRO Types and Data Cells” on page 210

o “Setting Up Permissions for LROS’ on page 211

« “Viewing and Deleting LROS” on page 212

« “Exporting and Importing LROS” on page 213

« “Limiting LRO File Sizesfor Storage Conservation” on page 214

Understanding LROs

LROs are objectsthat you associate with specific datacellsin an Analytic Services
database. Users create linked objects through Spreadsheet Add-in and Spreadsheset
Services by selecting adatacell and choosing amenuitem. Thereisno limit tothe
number of objects you can link to acell. The objects are stored on the Analytic
Server where they are available to any user with the appropriate access
permissions. Users retrieve and edit the objects through the Spreadsheet Add-in
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and Spreadsheet Services Linked Objects Browser feature, enabling them to view
objects linked to the selected cell. For the maximum sizes of the types of linked
objects described in Table 16, see Appendix A, “Limits.”

Table 16: Types of Linked Objects

Object Type Description
Cell note A text annotation
File An external file, such asaMicrosoft Word document, an Excel

spreadsheet, a scanned image, an audio clip, or an HTML file
(for example, mypage. ht n).

URL An acronym for Uniform Resource Locator. A string that
identifies the location of aresource on the World Wide Web,
such as a document, image, downloadabl e file, service,
electronic mailbox, or other resource.

For example:

http: //ww. hyperion. com
ftp://ftp. hyperion.com
file:///D|/ESSBASE/ docs/i ndex. htm

Linked partition | A set of data cellsthat you can link to in another Analytic
Services database.

For example, a sales manager may attach cell notes to recently updated budget
items. A finance manager might link a spreadsheet containing supporting data for
this quarter’ s results. A product manager might link bitmap images of new
products. A sales manager may link the URL of a company’s Web site to quickly
access the information on the Web site.

Understanding LRO Types and Data Cells
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LROs are linked to data cells—not to the data contained in the cells. Thelink is
based on a specific member combination in the database. Adding or removing
links to a cell does not affect the cell contents.

When auser linksan object to acell, Analytic Services stores in the object catalog
information about the type of object, the name of the last user to modify the object,
and the date the object was modified.
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How Analytic Services stores the LRO depends on the LRO type:

. Iftheobject isacell note, thetext is stored as part of the object descriptionin
the catalog entry.

. Iftheobjectisafile, the Analytic Services storesthe contents of thefilein the
database directory onthe Analytic Server, givingit a. LROextension. Analytic
Services imposes no restrictions on the data formats of linked files and
performs no file-type checking. It is up to the user’s client machine to render
the file after retrieving it from the Analytic Server.

« IftheobjectisaURL, Analytic Services stores the URL string as part of the
object description in the catalog entry. Analytic Services does not check the
syntax of the URL until theuser triesto view it. At that time, Analytic Services
does a preliminary syntax check; then the default Web browser checksfor the
existence of the URL.

« Iftheobjectisalinked partition, it is available through the Analytic Services
Partitioning feature.

Before you perform any tasks related to LROs, be aware of these facts:

« Analytic Servicesusesthe database index to locate and retrieve linked objects.
If you clear al datavalues from adatabase, the index is deleted and so are the
linkstolinked objects. If you restructure adatabase, theindex is preserved and
so are the links to linked objects.

«  Shared members share data values but do not share LROs. This is because
LROsarelinked to specific member combinations and shared membersdo not
have identical member combinations. If you want a given object to be linked
to shared members, you must link it to each shared member individually.

« You cannot change the member combination associated with any linked
object. To move an object to another member combination, first deleteit, then
use Spreadsheet Add-in or Spreadsheet Services to re-link the object to the
desired member combination.

Setting Up Permissions for LROs

Users who add, edit, and delete L ROs through client interfaces need to have the
appropriate security permissions in the active database. If the object isalinked
partition, the user must also have the required permissions in the database
containing the linked partition.
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Table 17 lists the permissions required for several different tasks.

Table 17: Permissions Required for LRO Tasks

Task Permission
Add alinked object to a database Read/Write
View an existing linked object Read

Edit an existing linked object Read/Write
Delete alinked object Read/Write
Export the LRO catalog to afile Read

Import the LROs from the LRO-catal og file Read/Write

Sometimes you might want to prevent users from linking filesto data cellswithout
changing user access to other data in a database. You can accomplish this by
setting the maximum file sizefor linked filesto 1. Users can then create cell notes,
link to aURL, or view linked partitions but can only attach very small files (under
1 kilobyte).

[1 To set the maximum LRO file size for an application, see “Limiting LRO File
Sizes’ in Essbase Administration Services Online Help.

Viewing and Deleting LROs

Users work with LROs on a cell-by-cell basis through Spreadsheet Add-in or
Spreadsheet Services. That is, they select a cell and open the Linked Object
Browser, which displays the objects linked to the selected cell. With
Administration Services, you can view LROs and you can delete all LROs for the
entire database. You can also view LROs based on selection criteria such as user
name and | ast modification date. For example, you might want to purge all objects
that are older than acertain date, or remove the objects belonging to auser who has
left the company.
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[l Toview alist of the linked objects for a database, use any of the following

methods:
Tool Topic Location
Administration Managing LROs Essbase Administration
Services Services Online Help
MaxL query database Technical Reference
ESSCMD LISTLINKEDOBJECTS Technical Reference

[l To delete the linked objects for adatabase, use any of the following methods:

Tool Topic Location
Administration Managing LROs Essbase Administration
Services Services Online Help
MaxL alter database Technical Reference
ESSCMD PURGELINKEDOBJECTS Technical Reference

Exporting and Importing LROs

To improve backup and data-migration capabilities, you can export and re-import
L ROs from data intersections in a database.

[J To export and import linked objects for a database, use any of the following

methods:
Tool Topic Location
Administration Exporting LROs Essbase Administration
Services Importing LROs Services Online Help
MaxL export Iro Technical Reference
import Iro
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Limiting LRO File Sizes for Storage
Conservation

Because Analytic Services stores linked files in arepository on the server, you
might want to limit the size of files that users can link. By default, the sizeis
unlimited. Limiting the size prevents a user from taking up too much of the server
resources by storing extremely large objects. You can set the maximum linked file
sizefor each application. If auser attemptsto link afilethat islarger than thelimit,

an error message displays.
To prevent users from attaching anything except very small files, enter 1. Setting

thefilesizeto 1, letsuserslink only cell notes, URLSs, and fileslessthan 1 kilobyte
insize.

Note: The maximum file size setting applies only to linked files and does not affect cell
notes or URLs. The lengths of the cell note, URL string, and LRO descriptions are fixed.
For the maximum sizes of these objects, see Appendix A, “Limits.”

[l To limit the size of alinked object, use any of the following methods:

Tool Topic Location

Administration Limiting LRO File Essbase Administration Services
Services Sizes Online Help

MaxL alter application Technical Reference

ESSCMD SETAPPSTATE Technical Reference
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You use the Analytic Services currency conversion feature to translate financial
data from one currency into another currency. Currency conversion facilitates
comparisons among countries, and enables consolidation of financial datafrom
locationsthat use different currencies. Thisfeature can belicensed as an “ add-on”
to Analytic Server.

For example, consider an organization that analyzes profitability data from the
UK, reported in pounds, and from Japan, reported in yen. Comparing local
currency profitability figures side-by-side in a spreadsheet is meaningless. To
understand the relative contribution of each country, you need to convert pounds
into yen, yen into pounds, or both figures into another currency.

As another example, reporting total profitability for North Americarequires
standardization of the local currency values that constitute the North America
total. Assuming that the United States, Mexico, and Canada consolidate into Total
North America, the profitability total is meaningless if datais kept in local
currencies. The Total North Americasumismeaningful only if local currenciesare
converted to a common currency prior to consolidation.

The Analytic Services installation includes the option to install the Sample
currency application, which consists of two databases, Interntl and X chgrate. |f
you do not have access to these databases, contact your Analytic Services
administrator. For information about installing Sample currency applications, see
the Essbase Analytic Services Installation Guide.

Note: The information in this chapter is not relevant to aggregate storage databases.
For detailed information on the differences between aggregate and block storage, see
Chapter 57, “Comparison of Aggregate and Block Storage.”

This chapter contains the following topics:
« “About the Sample Currency Application” on page 216
« “Structure of Currency Applications’” on page 217
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“Conversion Methods’ on page 222

« “Building Currency Conversion Applications and Performing Conversions’
on page 222

About the Sample Currency Application

The Sample currency application builds on the business scenario introduced in
Chapter 5, “ Case Study: Designing a Single-Server, Multidimensional Database,”
as the Beverage Company (TBC) expands its business outside the United States.
TBC adds the following markets:

« Threelocationsin Canada: Toronto, Vancouver, and Montreal

« Four locationsin Europe: the UK, Germany, Switzerland, and Sweden

In addition, TBC adds a new member, US, which is a consolidation of datafrom
the United States regions: East, West, South, and Central.

Datafor each TBC market locationiscapturedinlocal currency. U.S. dollar values
are derived by applying exchange rates to local values.

TBC needsto analyze actual datain two ways:
« Actuasare converted at actual exchangerates.

« Actuasare converted at budget exchange rates to analyze variances due to
exchange rates.

After all actuals are processed, budget data is converted with budget exchange
rates.

The TBC currency application consists of the main database (Interntl) and the
currency database (X chgrate). On Analytic Server, the databases arein the Sample
application. If you do not have access to the databases, contact your Analytic
Services administrator. For information about installing Sample currency
applications, see the Esshase Analytic Services Installation Guide.

216 m Essbase Analytic Services Database Administrator's Guide



Structure of Currency Applications

Structure of Currency Applications

In abusiness application requiring currency conversion, the main database is
divided into at least two slices. One slice handles input of the local data, and
another slice holds a copy of the input data converted to a common currency.

Analytic Services holds the exchange rates required for currency conversionin a
separate currency database. The currency database outline, whichisautomatically
generated by Analytic Services from the main database after you assign the
necessary tags, typically maps a given conversion ratio onto a section of the main
database. After the currency database is generated, it can be edited just like any
other Analytic Services database.

The relationship between the main database and the currency databaseis
illustrated in Figure 66.

Figure 66: Currency Application Databases

Sample Allocation

Time'
-ﬂleurrency Name

ﬁJCurren:y Catagory
Currency Type

O Time
[ Marke! S
[ Measures
[@ Product

[0 Scenario s

Main Database Currency Database

Main Database

To enable Analytic Services to generate the currency database outline
automatically, you modify dimensions and membersin the main database outline.
In the Sample currency application, the main database is Interntl.

The main database outline can contain from 3 to n dimensions. At aminimum, the
main database must contain the following dimensions;

« A dimension tagged as time. Tagging a dimension as time generates a
dimension in the currency database that is identical to the time dimension in
the main database. In the Sample Interntl database, the dimension tagged as
timeis Year.
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« A dimension tagged as accounts. Tagging a dimension as accounts and
assigning currency categories to its members creates a dimension in the
currency database that contains members for each of the individual currency
categories. Category assignment enables the application of different exchange
rates to various accounts or measures. In the Sample Interntl database, the
dimension tagged as accountsis Measures.

Each descendant of a member inherits the currency category tag of its
ancestor. A member or sub-branch of members can also haveits own category.

For example, profit and loss (P& L) accounts may use exchange rates that
differ from the rates used with balance sheet accounts. In addition, some
accounts may not require conversion. For example, in the Sample Interntl
database, members such as Margin% and Profit% require no conversion. You
tag members not to be converted as No Conversion. The No Conversiontag is
not inherited.

« A market-related dimension tagged as country. Tagging a dimension as
country and assigning currency names to individual countries creates a
member in the currency database for each currency. In the Sample Interntl
database, the Market dimension is tagged as country. The currency name for
this dimension isUSD (U.S. dollars), because al local currencies must be
converted to USD, the company’ s common currency.

Because multiple members can have the same currency name, the number of
currency names istypically less than the total number of membersin the
dimension. As shown in Table 18, the Sample Interntl database uses only six
currency names for the 15 membersin the Market dimension. Each of the
children of the member Europe use a different currency and, therefore, must
be assigned an individua currency name. However, the US dimension and its
four regional members all use the same currency. The same is true of the
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Canada member and its three city members. When the children of agiven
member share a single currency, you need to define a currency name for only

the parent member.

Table 18: Interntl Database Currency Names

Dimensions and Members

Currency Name

Market - Country
us

East

West

South

Central

USD (U.S. dollar)

Canada
Toronto
Vancouver
Montreal

CND (Canadian dollar)

Europe
UK
Germany
Switzerland
Sweden

GBP (British pound)
EUR (Euro)

CHF (Swissfranc)
SEK (Swedish krona)

When preparing a main database outline for currency conversion, you can create
an optional currency partition to tell Analytic Serviceswhich slice of the database
holds local currency data and which slice of the database holds data to be
converted. The dimension that you tag as currency partition contains members for
both local currency values and converted values. Loca currency datais converted
to common currency data using currency conversion calculation scripts. In the
Sample Interntl database, the Scenario dimension is the currency partition

dimension.
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For instructions on how to use currency partition dimensions, see“Keeping Local
and Converted Vaues’ on page 225.

Note: A currency conversion partition applies only to the currency conversion option. It
is not related to the Partitioning option that enables data to be shared between
databases by using a replicated, linked, or transparent partition.

The Essbase Spreadsheet Add-in User’s Guide provides examples of ad hoc
currency reporting capabilities. Report scripts enable the creation of reports that
convert data when the report is displayed, as discussed under “ Converting
Currencies in Report Scripts’ on page 228.

Note: For a list of methods used to create the main database outline, see “Creating
Main Database Outlines” on page 223.

Currency Database
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By assigning currency tags to members in the main database outline, you enable
Analytic Services to generate the currency database automatically. In the Sample
currency application, the currency database is Xchgrate.

A currency database always consists of the following three dimensions, with an
optional fourth dimension:

« A dimension tagged as time, which is typically the same as the dimension
tagged astimeinthe main database. Thisallowsthe currency databaseto track
currency fluctuations over time and to accurately convert various time slices
of the main database. I n the Sample X chgrate database, the dimension tagged
astimeisYear.

Each member of the time dimension in the main database must be defined in
the currency database. Values by time period in the main database are usually
converted to the exchange rates of their respective time period from the
currency database (although you can convert data val ues against the exchange
rate of any period).

« A dimension tagged as country, which contains the names of currencies
relevant to the markets (or countries) defined in the main database. Each
currency name defined in the main database must also exist in the currency
database. The currency names define the country-to-exchange rate mapping
when conversion occurs.
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In the Sample Xchgrate database, the country dimension is CurName.
CurName contains the following currency names:

Table 19: Xchgrate Database Currency Names

Dimension and Members Alias Name
CurName - Country

usD USdollar

CND Canadian dollar
GBP British pound
EUR Euro

CHF Swiss franc
SEK Swedish krona

« A dimension tagged as accounts, which enables the application of various
rates to members of the dimension tagged as accounts in the main database.
The categories defined for the accounts dimension in the main database are
used to form the membersin the accounts dimension of the currency database.
For example, it may be necessary to convert Gross Profit and Net Profit using
one category of rates, while other accounts use a different set of rates.

In the Sample X chgrate database, the dimension tagged as accountsis
CurCategory, and the account categories included are P& L (Profit & Loss)
and B/S (Balance Shest).

« A currency database typically includes an optional currency type dimension,
which enables different scenarios for currency conversion. Typically, an
application has different exchange ratesfor different scenarios, such asactual,
budget, and forecast. To convert data between scenarios, ssmply select which
type of rate to use.

The currency type dimension is created when you generate the currency
outline and is not directly mapped to the main database. Therefore, member
namesin this dimension are not required to match member names of themain
database.

In the Sample X chgrate database, the currency type dimension is CurType.
CurType includes actual and budget scenarios.

Note: For information about creating the currency database outline, see “Building
Currency Conversion Applications and Performing Conversions” on page 222.
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Conversion Methods

Different currency applications have different conversion requirements. Analytic
Services supports two conversion methods:

Overwriting local values with converted values.

Some applications require only converted values to be stored in the main
database. Local values are entered and the conversion operation overwrites
local values with common currency values. This method assumes that thereis
no requirement for reporting or analyzing local currencies.

Because this operation overwrites data, you must load local values and
recal culate the dataeach time you perform aconversion. Thismethod is useful
only when you want to perform a single (not an ongoing) conversion.

Keeping local and converted values.

Most applicationsrequire datato be stored in both local and common currency
(converted) values. Thismethod permits reporting and analyzing local data. In
addition, data modifications and recal culations are easier to control. To use
this method, you must define a currency partition (see “Main Database” on

page 217).

Either of these two methods may require a currency conversion to be applied at
report time. Report time conversion enables analysis of various exchange rate
scenarios without actually storing data in the database. The currency conversion
module enables performance of ad hoc conversions. You perform ad hoc
conversions by using Spreadsheet Add-in, as discussed in the Essbase Sporeadsheet
Add-in User’s Guide, or by using areport script, as discussed under “Converting
Currencies in Report Scripts’ on page 228.

Building Currency Conversion Applications and
Performing Conversions

To build a currency conversion application and perform conversions, use the
following process:
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1.

Create or open the main database outline. See “ Creating Main Database
Outlines’ on page 223.

Prepare the main database outline for currency conversion. See “Preparing
Main Database Outlines’ on page 223.
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3. Generate the currency database outline. See “ Generating Currency Database
Outlines” on page 224.

4. Link the main and currency databases. See “Linking Main and Currency
Databases’ on page 224.

5. Convert currency values. See“ Converting Currency Vaues’ on page 224.

6. Track currency conversions. See“ Tracking Currency Conversions’ on

page 229.

7. If necessary, troubleshoot currency conversion. See “ Troubleshooting
Currency Conversion” on page 231.

Creating Main Database Outlines

To create amain database outline, you need to create or open an Analytic Services
database outline, modify the outline as needed, and then save the outlinefor usein
the currency conversion application.

[1 To create anew outline or open an existing outline, use any of the following

methods:
Tool Topic Location
Administration Opening and Editing Essbase Administration
Services Outlines Services Online Help
MaxL create database Technical Reference
ESSCMD CREATEDB Technical Reference

Preparing Main Database Outlines

After you create or open the main database outline, you need to modify dimensions
and membersto enable Analytic Servicesto generate the currency database outline
automatically. For more information, see“Main Database” on page 217.

[l To prepare amain database outline, see“ Preparing the Main Database Outline for
Currency Conversion” in Essbase Administration Services Online Help.
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Generating Currency Database Outlines

After you verify and save the main database outline, you can generate the currency
outline. The currency outline contains dimensions, members, currency names, and
currency categories previously defined in the main database outline. The currency
database outline is basically structured and ready to use after being generated but
may require additions to make it complete.

To generate a currency database outline, see “ Generating a Currency Database
Outline” in Essbase Administration Services Online Help.

Linking Main and Currency Databases

To perform acurrency conversion calculation, Analytic Services must recognize a
link between the main and currency databases. Generating a currency outline does
not automatically link amain database with a currency database. When you link
the databases, you specify the conversion calculation method and the default
currency type member.

To link main and currency databases, see “Linking a Database to a Currency
Database” in Essbase Administration Services Online Help.

Converting Currency Values
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After you create a currency conversion application, you convert data values from
alocal currency to acommon, converted currency by using the CCONV command
in calculation scripts. For example, you might convert data from avariety of
currencies into USD (U.S. dollars). You can convert the data values back to the
original, local currencies by using the CCONV TOLOCALRATE command.

You can convert al or part of the main database using the rates defined in the
currency database. You can overwrite local values with converted values, or you
can keep both local and converted valuesin the main database, depending on your
tracking and reporting needs.

Note: When running a currency conversion, ensure that the data being converted is not
simultaneously being updated by other user activities (for example, a calculation, data
load, or currency conversion against the same currency partition). Concurrent activity
on the data being converted may produce incorrect results. Analytic Services does not
display a warning message in this situation.
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Note: When you convert currencies using the CCONV command, the resulting data
blocks are marked as dirty for the purposes of Intelligent Calculation. Thus, Analytic
Services recalculates all converted blocks when you recalculate the database.

To see sample currency conversion ca cul ation scripts, see the Technical
Reference.

Overwriting Local Values with Converted Values

If you want to overwrite local values, you do not need to create a currency partition
dimension in the main database. Use the CCONV command in acal cul ation script
to convert all datain the database:

The following calculation script converts the val ues in the database to USD:

CCONV USD;
CALC ALL;

If required, you can specify a currency name that contains the required exchange
rate. The following calculation script converts the values in the database to USD,
using the exchange rate for Jan as defined in the currency database:

CCONV Jan- >USD;
CALC ALL;

The CALC ALL command is required in the examples shown because the
CCONV command only converts currencies. It does not consolidate or calculate
members in the database.

Thefollowing calculation script uses the “ Act xchg” rate to convert the converted
values back to their original local currency values:

CCONV TOLOCALRATE "Act xchg";
CALC ALL;

Note: You cannot use the FIX command unless you are using a currency partition
dimension and the CCTRACK setting is TRUE in the essbase. cf g file.

Keeping Local and Converted Values

You can keep both local and converted values in a database. In the main database
you need to define the members that store the local and the converted values. You
define the members by creating a currency partition dimension (see “Main
Database” on page 217). The currency partition dimension has two partitions, one
for local values and one for converted values.
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[l To create acalculation script that copies local datato a converted partition and

calculates the data, use the following process:

1. Usethe DATACOPY command to copy datafrom the local to the converted
partition.

2. Usethe FIX command to calculate only the converted partition and use the
CCONV command to convert the data.

Note: When using a currency partition dimension, you must FIX on a member of
the dimension to use the CCONV command.

3. Usethe CALC command to recal cul ate the database.

The following example is based on the Sample Interntl database and the
corresponding Sample Xchgrate currency database. Figure 67 shows the currency
partition from the Sample Interntl database.

Figure 67: Calculating Local and Converted Currency Conversions

[~)Scenario CurPartition (Label Only)
[~ Dallars (+) (Label Only)
Actual (+)
Actual @ Bud ¥Chy (~)
Budget (~)
Yariance [~) @vAR[ACtual, Budget),
Yariance % (~) @VARPERActual, Budget);

ocal {~) {Label Only)
Act (+)
HBud +

The following calculation script performs three currency conversions for Actual,
Budget, and Actual @ Bud X chg data values:

/* Copy data fromthe |ocal partition to the naster partition
(for converted val ues) */

DATACOPY Act TO Actual ;

DATACOPY Bud TO Budget;

/* Convert the Actual data values using the "Act xchg" rate */

FI X( Act ual )
CCONV "Act xchg"->USS$;
ENDFI X

/* Convert the Budget data val ues using the "Bud xchg" rate */
FI X( Budget )

CCONV "Bud xchg"->US$;
ENDFI X
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/* Convert the "Actual @Bud XChg" data val ues using the
"Bud xchg" rate */
FI X("Actual @Bud XChg")
CCONV "Bud xchg"->US$;
ENDFI X

/* Recal cul ate the dat abase */
CALC ALL;
CALC TWOPASS;

The following calculation script converts the Actual and Budget values back to
their original local currency values:

FI X( Act ual )

CCONV TOLOCALRATE "Act xchg";
ENDFI X

FI X( Budget )

CCONV TOLOCALRATE "Bud xchg";
ENDFI X

CALC ALL;

Note: When you convert currencies using the CCONV command, the resulting data
blocks are marked as dirty for the purposes of Intelligent Calculation. Thus, Analytic
Services recalculates all converted blocks when you recalculate the database.

Calculating Databases

If you executea CALC ALL command to consolidate the database after running a
conversion, meaningful total-level datais generated in the converted base rate
partition, but the local rate partition contains a meaningless consolidation of local
currency values. To prevent meaningless consolidation, use the calculation
command SET UPTOLOCAL, which restricts consolidations to parents with the
same defined currency. For example, all citiesin the US use dollars as the unit of
currency. Therefore, al children of US consolidate to US. Consolidation stops at
the country level, however, because North America contains countries that use
other currencies.
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Converting Currencies in Report Scripts

You can convert currenciesin report scripts, using the CURRENCY command to
set the output currency and the currency type. For the syntax and definitions of
Report Writer commands, see the Technical Reference.

Note: Analytic Services cannot perform “on the fly” currency conversions across
transparent databases. If you have two transparent partition databases that are
calculated using different conversions, you cannot perform currency conversions in
reports.

The following Sample report contains first quarter Budget Sales for colas, using
the January exchange rate for the Peseta currency.

Ill1inois Sales Budget

Jan Feb Mar
100- 10 3 3 3
100- 20 2 2 2
100- 30 #M ssi ng #M ssing #M ssi ng
100 5 5 5

Currency: Jan->Peseta->Act xchg

Currency: Jan->Peset a->Act xchg
Ill1inois Sal es Budget

Jan Feb Mar
100- 10 3 3 3
100- 20 2 2 2
100- 30 #M ssi ng #M ssi ng #M ssi ng
100 5 5 5

Use the following script to create the Sample currency conversion report:

<Page (Market, Measures, Scenari 0)
{ SupCur Headi ng}
Illinois Sal es Budget
<Col um ( Year)
<children Qrl
<Currency "Jan->Peseta->Act xchg"

<l children Col as
!
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{ Cur Headi ng}

Illinois Sal es Budget
<Col um (Year)
<children Qrl

Tracking Currency Conversions

You can use the CCTRACK setting in the essbase. cf g fileto control whether
Analytic Services tracks the currency partitions that have been converted and the
exchange rates that have been used for the conversions. Tracking currency
conversions has the following advantages:

« Enables conversion to occur at report time through Spreadsheet Add-in or
Report Writer

« Enables conversion of aconverted currency back to its original, local rate
through use of the CCONV TOLOCALRATE command

« Prevents datainaccuracies due to accidental reconversion of data during a
currency calculation.

By default CCTRACK isturned on. Analytic Services tracks which currency
partitions have been converted and which have not. The tracking is done at the
currency partition level: a database with two partitions has two flags, each of
which can be either “ converted” or “unconverted.” Analytic Services does not
store aflag for member combinations within a partition. When CCTRACK is
turned on, the following restrictions apply:

. If you are using currency partitions, you can use aFIX statement with the
CCONV command only on currency partition members. For example, in the
Sample Basic database, the following example is valid:

FI X( Act ual )
CCONV "Act xchg"->US$;
ENDFI X

« If you are not using currency partitions, you must use CCONV with a FIX
Statement.
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Reasons to Turn Off CCTRACK

For increased efficiency when converting currency data between currency
partitions, you may want to turn off CCTRACK. For example, you load data for
the current month into the local partition, use the DATACOPY command to copy
the entire currency partition that contains the updated data, and then run the
conversion on the currency partition.

Note: Always do a partial data load to the local partition and use the DATACOPY
command to copy the entire currency partition to the converted partition before running
the currency conversion. Updating data directly into the converted partition causes
incorrect results.

Methods for Turning Off CCTRACK

You can turn off CCTRACK in three ways:

« Usethe SET CCTRACKCALC ON|OFF command in a calculation script to
turn off CCTRACK temporarily. You can use this command at calculation
time to provide increased flexibility and efficiency during currency
conversion.

« Usethe CLEARCCTRACK calculation command to clear the internal
exchange rate tables created by CCTRACK. You can use the command inside
aFIX statement to clear the exchange rates for a currency partition. Use the
command after a data load to reset the exchange rate tables so they are ready
for future currency conversion calculations.

« Set CCTRACK to FALSE intheessbase. cf g file. Setting CCTRACK to
False turns off the tracking system and has the following results:

— The CCONV command assumes that data is unconverted (isin local
currency). If you accidentally run the CCONV command multiple times
on the same data, the resulting data isinaccurate.

— Similarly, the currency report options assume that the datais unconverted
(isinlocal currency). If the data has already been converted in the
database, it isreconverted at report time, resulting in inaccurate data.

— Therestrictions on using the FIX and DATACOPY commandsin
currency conversions do not apply.
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Note: When running a currency conversion, ensure that the data being converted is not
simultaneously being updated by other user activities (for example, a calculation, data
load, or currency conversion against the same currency partition). Concurrent activity
on the data being converted may produce incorrect results. Analytic Services does not

display a warning message in this situation.

Troubleshooting Currency Conversion

For information about how to troubleshoot currency conversions, see
“Troubleshooting Currency Conversion” in Essbase Administration Services

Online Help.
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Applications

An Analytic Services partitioned application can span multiple servers,
processors, or computers. A partition is the piece of a database that is shared with
another database. Partitioning applications can provide the following benefits:

« Improved scalability, reliability, availability, and performance of databases
« Reduced database sizes
« More€fficient use of resources

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.” For information on creating aggregate
storage applications, see Chapter 58, “Aggregate Storage Applications, Databases,
and Outlines.”

This chapter contains the following sections:

« “Processfor Designing a Partitioned Database” on page 234

« “Understanding Analytic Services Partitioning” on page 234

« “Deciding Whether to Partition a Database” on page 239

« “Determining Which Datato Partition” on page 241

« “Deciding Which Type of Partition to Use” on page 242

« “Planning for Security for Partitioned Databases’ on page 261

« ‘“Case Studiesfor Designing Partitioned Databases’ on page 262

CAUTION: Design partitions carefully. Hyperion strongly recommends that
you read this chapter before creating partitions.
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Process for Designing a Partitioned Database

Here is the suggested process for designing a partitioned database.

1.

Learn about partitions. See*Understanding Analytic ServicesPartitioning” on
page 234.

Determine whether the database can benefit from partitioning. See* Deciding
Whether to Partition a Database” on page 239.

|dentify the data to partition. See “ Determining Which Datato Partition” on
page 241.

Decide on the type of partition. See “ Deciding Which Type of Partition to
Use” on page 242.

Understand the security issuesrelated to partitions. See“ Planning for Security
for Partitioned Databases’ on page 261.

Understanding Analytic Services Partitioning

Analytic Services Partitioning is a collection of features that makes it easy to
design and administer databases that span Analytic Services applications or
servers. Partitioning is licensed separately from Analytic Services. The
Partitioning option must be licensed for every server that contains a database
partition.
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Partitioning can provide the following benefits:

Synchronize the datain multiple partitioned databases. Analytic Services
tracks changes made to data values in a partition and providestools for
updating the data values in related partitions.

Synchronize the outlines of multiple partitioned databases. Analytic Services
tracks changes madeto the outlines of partitioned databases and providestools
for updating related outlines.

Allow users to navigate between databases with differing dimensionality.
When users drill across to the new database, they can drill down to more
detailed data.
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Based on user requirements, select one of the following partitioning strategies:

« Partition applications from the top down. Use top-down partitioning to split a
database onto multiple processors, servers, or computers. Top-down
partitioning can improve the scalability, reliability, and performance of
databases. To achieve the best results with top-down partitioning, create a
separate application for each partitioned database.

« Partition applications from the bottom up. Use bottom-up partitioning to
manage the flow of data between multiple related databases. Bottom-up
partitioning can improve the quality and accessibility of the datain databases.

« Partition databases according to attribute values associated with base
dimensions (a base dimension is a standard dimension associated with one or
more attribute dimensions). Partitioning a base dimension according to its
attributes enables the user to extract data based on the characteristics of a
dimension such as flavor or size.

This section contains the following sections:

o “What IsaPartition?’ on page 235

. “DataSourcesand Data Targets’ on page 236
o “Overlapping Partitions’ on page 238

o “Attributesin Partitions’ on page 238

What Is a Partition?

A partitionisa piece of adatabase that is shared with another database. Partitions
contain the following parts, asillustrated in Figure 68.

. Typeof partition. A flag indicating whether the partition is replicated,
transparent, or linked.

« Datasource information. The server, application, and database name of the
data source.

. Datatarget information. The server, application, and database name of the data
target.

« Login and password. The login and password information for the data source
and the datatarget. Thisinformation is used for internal requests between the
two databases to execute administrative and user operations.
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« Shared areas. A definition of one or more areas, or subcubes, shared between
the data source and the data target. To share more than one non-contiguous
portion of a database, define multiple areas in asingle partition. This
information determines which parts of the data source and data target are
shared so that Analytic Services can put the proper datainto the datatarget and
keep the outlines for the shared areas synchronized.

« Member mapping information. A description of how the membersin the data
source map to members in the data target. Analytic Services uses this
information to determine how to put datainto the datatarget if the data target
and the data source use different names for some members and dimensions.

« Stateof the partition. Information about whether the partition isup-to-date and
when the partition was last updated.

Figure 68: Parts of a Partition

Parts of a Partition

\ Type
Data source
Data target
‘ Login and password
Shared area
"’ Member mapping

State

Data Sources and Data Targets
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Partitioned databases contain at least one data source, the primary site of the data,
and at |least one data target, the secondary site of the data. A single database can
serve as both the data source for one partition and the datatarget for another. When
you define a partition, you map cells in the data source to their counterpartsin the
data target:

Figure 69: Data Source and Data Target
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An Analytic Services database can contain many different partitionsaswell asdata
that is not shared with any other Analytic Services database. You can define
partitions between the following databases:

. Different databasesin different applications, aslong as each database usesthe
same language (for example, German).

. Different databases in different applications on different processors or
computers, as long as each database uses the same language (for example,
German).

. Different databases in one application. This practice is not recommended,
because you cannot reap the full benefits of partitioning databases unless each
database isin a separate application.

You can only define one partition of each type between the same two databases.
For example, you can only create one replicated partition between the Sampeast
East database and the Samppart Company database. The East or Company
databases can, however, contain many replicated partitions that connect to other
databases.

A single database can serve asthe data source or datatarget for multiple partitions.
To share data among many databases, create multiple partitions, each with the
same data source and a different data target:

Figure 70: Data Shared at Multiple Targets
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Overlapping Partitions

An overlapping partition occurs when similar data from two or more databases
serve asthe data source for asingle datatarget in apartition. For example, | DESC
East, Sal es from database 1 and Bost on, Sal es from database 2 are mapped
tol DESCEast, Sal es and Bost on, Sal es in database 3. Because Bost on isa
member of the dimension East , the datafor Bost on mapped to database 3 from
database 1 and database 2, overlap. This data overlap resultsin an overlapping
partition:

Figure 71: Overlapping Partitions

Data source

An overlapping partitionis allowed in linked partitions, but isinvalid in replicated
and transparent partitions and generates an error message during validation.

Attributes in Partitions
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You can use attribute functions for partitioning on attribute values. But you cannot
partition an attribute dimension. Use attribute values to partition a database when
you want to access members of adimension according to their characteristics.

For example, in the Sample Basic database, you cannot partition the Pkg Type
attribute dimension. But you can create a partition that contains all the members of
the Product dimension that are associated with either or both members (Bottle and
Can) of the Pkg Type dimension. If you create a partition that contains members
associated with Can, you can access data only on Product members that are
packaged in cans; namely, 100-10, 100-20, and 300-30.
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You can use the @ATTRIBUTE command and the @WITHATTR command to
define partitions.

For example, to extract data on all members of the Product dimension that are
associated with the Caffeinated attribute dimension, you can create a partition such
as @ATTRIBUTE (Caffeinated). But you cannot partition the Caffeinated
attribute dimension.

Based on the previous example, this partition is correct:

Figure 72: Correct Partitioning

Sour ce Tar get
@ATTRI BUTE( Caf f ei nat ed) @ATTRI BUTE( Caf f ei nat ed)

Based on the previous example, this partition isincorrect:

Figure 73: Incorrect Partitioning

Sour ce Tar get
Caf f ei nat ed Caf f ei nat ed

For more information about these commands, refer to the section on calculation
commands in the Technical Reference.

For more information on attribute dimensions, see Chapter 10, “Working with
Attributes.”

Deciding Whether to Partition a Database

Partitioning a database is not always the correct option. The following sections
provide questions you can use to determine if partitioning the database is the best
solution for you.

« “When to Partition a Database” on page 240
« “When Not to Partition a Database” on page 240
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When to Partition a Database

Review the following list of questions. If you answer yes to many of them, or
answer yes to some that are very important to you, you may wish to partition
databases.

Should the data be closer to the people who are using it? Is the network being
stressed because users are accessing data that is far avay?

Would asingle failure be catastrophic? If everyoneis using a single database
for mission-critical purposes, what happens if the database goes down?

Doesit taketoo longto perform calcul ations after new dataisloaded? Canyou
improve performance by spreading the cal culations across multiple processors
or computers?

Do userswant to see the datain different application contexts? Would you like
to control how they navigate between databases?

Do you have separate, disconnected databases storing related information?
Does the related information come from different sources? Are you having
trouble synchronizing it?

Will you add many new organizational units? Would they benefit from having
their own databases? Partitioned databases help you grow incrementally.

Are users having to wait as other users access the database?

Do you want to save disk space by giving users access to data stored in a
remote |location?

Should you reduce network traffic by replicating datain several locations?

Do you need to control database outlines from a central location?

When Not to Partition a Database

Sometimes, it does not make sense to partition a centralized database. Partitioning
a database can require additional disk space, network bandwidth, and
administrative overhead. Review the following list of questions. If you answer yes
to many of them, or answer yes to some that are very important to you, you may
not want to partition a database.
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Do you have resource concerns? For example, are you unable to purchase
more disk space or allow more network traffic?
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Do you perform complex alocations where unit level values are derived from
total values?

Areyou required to keep al databases online at all times? Keeping databases
online can be a problem if you have databases in several time zones, because
peak user load may differ between time zones. Using linked and transparent

partitions exacerbate this problem, but using replicated partitions might help.

Arethe databasesin different languages? Analytic Services can only partition
databases if both databases use the same language, such as German.

Determining Which Data to Partition

When designing a partitioned database, find out the following information about
the data in the database:

Which database should be the data source and which the data target? The
database that “owns’ the data should be the data source. Owning the data
means that this is the database where the data is updated and where most of
the detail datais stored.

Are some parts of the database accessed more frequently than others?
What data can you share among multiple sites?

How granular does the data need to be at each location?

How frequently is the data accessed, updated, or calcul ated?

What are the available resources? How much disk space is available? CPUS?
Network resources?

How much data needsto be transferred over the network? How long does that
take?

Where is the data stored? Isit in one location or in more than one location?
Whereis the data accessed? Isit in one location or in more than one |ocation?

Isthere information in separate databases that should be accessed from a
central location? How closely are groups of data related?
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The answers to these questions determine which data to include in each partition.
For examples, see “Case Studies for Designing Partitioned Databases’ on
page 262.

Note: You cannot partition attribute dimensions. See “Attributes in Partitions” on
page 238.

Deciding Which Type of Partition to Use

Analytic Services supports the following types of partitions:

« Areplicated partition isacopy of aportion of the data sourcethat isstored in
the data target.

« A transparent partition allow users to access data from the data source as
though it were stored in the datatarget. The datais, however, stored at the data
source, which can be in another application, in another Analytic Services
database, or on another Analytic Server.

« A linked partition sends users from acell in one database to a cell in another
database. Linked partitions give users a different perspective on the data.

Replicated Partitions
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A replicated partition is a copy of aportion of the data source that is stored in the
data target. Some users can then access the data in the data source while others
accessit in the data target.

In the Samppart and Sampeast applications shipped with Analytic Services, for
example, the database administrator at The Beverage Company (TBC) created a
replicated partition between the East database and the Company database
containing Actual, Budget, Variance, and Variance%. Users in the eastern region
now store their budget data locally. Because they do not have to retrieve this data
live from the corporate headquarters, their response times are faster and they have
more control over the down times and administration of the local data. For amore
complete description of the sample partitioned databases provided with Analytic
Services, see “Case Study 1: Partitioning an Existing Database’ on page 262.
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Changes to the datain areplicated partition flow from the data source to the data
target. Changes made to replicated data in the datatarget do not flow back to the
datasource. If users change the dataat the datatarget, Analytic Services overwrites
their changes when the database administrator updates the replicated partition.

The database administrator can prevent the datain the replicated portion of the
datatarget from being updated. This setting takes precedence over access provided
by security filters and is also honored by batch operations such as dataload and
calculation. By default, replicated partitions are not updateable. For directions on
how to set a partition as updateable, see the Essbase Administration Services
Online Help.

Use areplicated partition when you want to achieve any of the following goals:
« Decrease network activity.

« Decrease query response times.

« Decrease calculation times.

« Makeit easier to recover from system failures.

These sections help you assess the value of replicated partitions:

o “Rulesfor Replicated Partitions’ on page 243

. “Advantages and Disadvantages of Replicated Partitions’ on page 245
o “Performance Considerations for Replicated Partitions’” on page 246

« “Replicated Partitions and Port Usage” on page 247

Rules for Replicated Partitions
Replicated partitions must follow these rules:

« Youmust be ableto map the shared replicated areas of the data source and data
target outlines even though the shared areas do not have to be identical. You
must tell Analytic Services how each dimension and member in the data
source maps to each dimension and member in the data target.

The data source and data target outlines for the non-shared areas do not have
to be mappable.
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« You cannot create areplicated partition on top of a transparent partition. In
other words, none of the areas that you use as areplicated partition target can
come from a transparent partition source:

Figure 74: Invalid Replicated Partition

SRS
i

Data source Transparent Replicated
partition partition

« Thecdlsin the datatarget of areplicated partition cannot come from two
different data sources; the cellsin one partition must come from just one
database. If you want to replicate cells from more than one database, create a
different partition for each data source.

The cellsin a datatarget can be the data source for a different replicated
partition. For example, if the Samppart Company database contains a
replicated partition from the Sampeast East database, you can replicate the
cellsinthe Sampeast East databaseinto athird database, such asthe Sampwest
West database.

« You cannot use attribute members to define a replicated partition. For
example, associated with the Market dimension, the Market Type attribute
dimension members are Urban, Suburban, and Rural. You cannot define a
partition on Urban, Suburban, or Rural because areplicated partition contains
dynamic data, not stored data. Hence, an attempt to map attributesin
replicated partitions resultsin an error message. However, you can use the
WITHATTR command to replicate attribute data.

For a discussion of using Dynamic Time Series membersin replicated partitions,
see “Using Dynamic Time Series Members in Partitions’ on page 578.
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Advantages and Disadvantages of Replicated
Partitions

Replicated partitions can solve many database problems, but replicated partitions
are not always the ideal partition type. This section describes the advantages and
disadvantages of using areplicated partition.

Advantages of Replicated Partitions
Following are the advantages of using areplicated partition.

« Replicated partitions can decrease network activity, because the data is now
stored closer to the end users, in the data target. Decreased network activity
resultsin improved retrieval times for the users.

« Thedatais moreeasily accessible to al users. Some users access the data at
the data source, others at the data target.

« Failuresare not as catastrophic. Because the dataisin more than one place, if
asingle database fails, only the users connected to that database are unable to
access the information. It is still available at and can be retrieved from the
other sites.

« Local database administrators can control the down time of their local
databases. For example, because usersin the eastern region are accessing their
own replicated data instead of the Company database, the database
administrator can bring down the Company database without affecting the
usersin the eastern region.

« Because only the relevant datais kept at each site, databases can be smaller.
For example, users in the eastern region can replicate just the eastern budget
information, instead of accessing a larger company database containing
budget information for al regions.

Disadvantages of Replicated Partitions
Following are the disadvantages of using a replicated partition.

« You need more disk space, because you are storing the datain two or more
locations.

« Thedatamust berefreshed regularly by the database administrator, soit isnot
up-to-the-minute.
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Performance Considerations for Replicated
Partitions

To improve the performance of replicated partitions, consider the following when
replicating data.

Do not replicate members that are dynamically calculated in the data source
to greatly reduce replication time, because Analytic Services must probe the
outline to find dynamically calculated members and their children to
determine how to perform the calculation.

Do not replicatederived datafrom the data sourceto greatly reducereplication
time. Instead, try to replicate the lowest practical level of each dimension and
perform the calculations on the data target after you complete the replication.

For example, to replicate the database along the Market dimension:

— Definethe shared area as the lowest level members of the Market
dimension that you care about, for example, East, West, South, and
Central and the level 0 members of the other dimensions.

— After you completethereplication, calculatethe valuesfor Market and the
upper level valuesin the other dimensions at the data target.

Sometimes you cannot calculate derived data at the data target. In that case,
you must replicate it from the data source. For example, you cannot calculate
derived data at the data source if the data meets any of the following criteria:

— Requires data outside the replicated area to be calculated.

— Requires calculation scripts from which you cannot extract just the
portion to be calculated at the data target.

— Isbeing replicated onto a computer with little processing power, such as
alaptop.

Partitioning along a dense dimension takes more time than partitioning along
agparse dimension. When Analytic Services replicates data partitioned along
adense dimension, it must access every block in the data source and then
create each block in the data target during the replication operation. For
example, if the Market dimension were dense and you replicated the datain
the East member, Analytic Services must access every block in the database
and then create each block at the data target during the replication operation.
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« You cannot replicate datainto a member that is dynamically calculated at the
data target. Dynamic Calc and Dynamic Calc and Store members do not
contain any data until a user requests the data at run time. Analytic Services
does not load or replicate into Dynamic Calc and Dynamic Calc and Store
members. Analytic Services avoids sending replicated data for both dynamic
dense and dynamic sparse members on the replication target, since this datais
not stored on the data target.

« See“Populating or Updating Replicated Partitions’ on page 289 to replicate
only the data values that have changed instead of the entire partition.

Replicated Partitions and Port Usage

Oneport isused for every unique user and computer combination. If auser defines
several replicated partitions on one server using the same user name, then only one
port is occupied.

In areplicated partition, when a user (userl) drillsinto an areain the target that
accesses source data, userl is using the user name declared in the partition
definition (partition user) to access the data from the source database. This access
causes the use of an additional port because different users (userl and partition
user) are connecting to the application.

If asecond user (user2) connects to the target database and drills down to access
source data, user2 also uses the user name declared in the partition definition
(partition user) to access the source database. Because the partition user is already
connected to the source database, an additional port is not needed for the partition
user, aslong as user2 is accessing the same source database.

Note: Because of the short-term nature of replication, replicated partitions and ports
are rarely a problem.
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Transparent Partitions
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A transparent partition allows users to manipulate datathat is stored remotely asif
it were part of thelocal database. The remote dataisretrieved from the data source
each time that users at the data target request it. Users do not need to know where
the datais stored, because they see it as part of their local database.

Figure 75: Transparent Partitions

User view

Source database

Because the data is retrieved directly from the data source, users see the latest
version of the data. When they update the data, their updates are written back to
the data source. This process means that other users at both the data source and the
data target have immediate access to those updates.

With atransparent partition, users at the data source may notice slower
performance as more users access the source data and users at the data target may
notice slower performance as more users access the source data.

For example, the database administrator at TBC can use a transparent partition to
cal culate each member of the Scenario dimension on aseparate CPU. This process
reduces the elapsed time for the calculation, while still providing users with the
same view of the data. For a more complete description of a transparent partition
based on the Sample Basic database, see “ Case Study 1: Partitioning an Existing
Database” on page 262.

Use a transparent partition when you want to achieve the following goals:
o Show usersthelatest version of the data.
« Allow users at the data target to update data.

« Decrease disk space.

Essbase Analytic Services Database Administrator’'s Guide



Deciding Which Type of Partition to Use

These sections help you assess the value of transparent partitions:

« “Rulesfor Transparent Partitions” on page 249

. “Advantages and Disadvantages of Transparent Partitions’ on page 251
o “Performance Considerations for Transparent Partitions’ on page 253

o “Calculating Transparent Partitions” on page 253

o “Performance Considerations for Transparent Partition Calculations’ on
page 254

o “Transparent Partitions and Member Formulas’ on page 255
« “Transparent Partitions and Port Usage” on page 255

Rules for Transparent Partitions
Transparent partitions must follow these rules:

« Theshared transparent areas of the data source and data target outlines do not
haveto be identical, but you must be able to map the dimensionsin them. You
must tell Analytic Services how each dimension and member in the data
source maps to each dimension and member in the data target.

« The data source and data target outlines for the non-shared areas do not have
to be mappable, but attribute associations should be identical. Otherwise,
users can get incorrect results for some retrievals. For example, if product
100-10-1010 is associated with the Grape Flavor attribute on the source, but
product 100-10-1010 is not associated with Grape on the target, the total of
salesfor all Grape flavorsin New York isincorrect.

« You cannot use attribute dimensions or members to define a transparent
partition. For example, associated with the Market dimension, the Market
Type attribute dimension has members Urban, Suburban, and Rural. You
cannot define a partition on Urban, Suburban, or Rural.

Essbase Analytic Services Database Administrator’'s Guide m 249



Designing Partitioned Applications

You can create atransparent partition on top of areplicated partition. In other
words, you can create atransparent partition target using areplicated partition
source:

Figure 76: Valid Transparent Partition

Data source Transparent or Transparent
replicated partition partition

Asillustrated in Figure 77, you cannot create atransparent partition on top of
more than one other partition. In other words, you cannot create a transparent
partition target from multiple sources because each cell in a database must be
retrieved from only one location—either the local disk or aremote disk.

Figure 77: Invalid Transparent Partition

Transparent
partition

Transparent partition

Carefully consider any formulas you assign to membersin the data source and
data target.

For adiscussion on using Dynamic Time Series membersin transparent partitions,

see
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“Using Dynamic Time Series Members in Partitions’ on page 578.
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Advantages and Disadvantages of Transparent
Partitions

Transparent partitions can solve many database problems, but transparent
partitions are not always the ideal partition type. This section describes the
advantages and disadvantages of using a transparent partition.

Advantages of Transparent Partitions

Following are the advantages of using a transparent partition:

« You need less disk space, because you are storing the data in one database.
« Thedata accessed from the data target is always the latest version.

« When the user updates the data at the data source, Analytic Services makes
those changes at the data target.

« Individual databases are smaller, so they can be calculated more quickly.
« Thedistribution of the dataisinvisibleto the end user and the end user’ stools.

« You can load the data from either the data source or the data target.

Disadvantages of Transparent Partitions
Following are the disadvantages of using atransparent partition:

« Transparent partitions increase network activity, because Analytic Services
transfers the data at the data source across the network to the data target.
Increased network activity resultsin slower retrieval timesfor users.

« Because more users are accessing the data source, retrieval time may be
slower.

« If the data source fails, users at both the data source and the data target are
affected. Therefore, the network and data source must be available whenever
users at the data source or the data target need them.

« You can perform some administrative operations only on local data. For
example, if you archive the datatarget, Analytic Servicesarchivesjust the data
target and does not archive the data source. The following administrative
operations work only on local data:

— CLEARDATA calculation command
— DATACOPY calculation command
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— EXPORT command

— VALIDATE command

— BEGINARCHIVE and ENDARCHIVE commands
— Restructure operations in Administration Services

« When you perform a calculation on atransparent partition, Analytic Services
performs the calculation using the current values of the local data and
transparent dependents. Analytic Services does not recal culate the values of
transparent dependents. To calculate all partitions, issuea CALC ALL
command for each individual partition, and then perform a CALC ALL
command at the top level using the new values for each partition.

Analytic Services does not recalculate the values of transparent dependents
because the outlines for the data source and the datatarget may be so different
that such a calculation is accurate.

For example, suppose that the data target outline contained a Market
dimension with East, West, South, and Central members and the data source
outline contained an East dimension with New York and New Jersey
members. If you tried to calcul ate the data target outline, you would assume
that East was alevel 0 member. In the data source, however, East is derived
by adding New York and New Jersey. Any calculations at the data target,
however, would not know this information and could not reflect any changes
made to New York and New Jersey in the data source. To perform an accurate
calculation, therefore, you must first cal culate East in the data source and then
calculate the data target.

For atip on improving performance of transparent calculations, see
“Calculating Transparent Partitions” on page 253.

« Formulas assigned to members in the data source may produce calculated
resultsthat areinconsistent with formulas or consolidations defined in the data
target, and vice versa.

If these disadvantages are too serious, consider using replicated or linked
partitions instead.
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Performance Considerations for Transparent
Partitions

To improve the performance of transparent partitions, consider the following facts
when creating the partition:

« Partitioning along densedimensionsin atransparent partition can greatly slow
performance. The slow performance results because dense dimensions are
used to determine the structure and contents of data blocks. If a database is
partitioned only along adense dimension at the target, Analytic Services must
compose data blocks by performing network calls for the remote datain the
transparent partition in addition to the disk I/O for the local portion of the
block. To improve performance, consider including one or more sparse
dimensionsin the area definition so that the number of blocks required is
limited to combinations with the sparse members.

« Basing transparent partitions on the attribute values of a dimension can
increase retrieval time, because attributes are associated with sparse
dimensions. In such cases, partitioning at alevel higher than the level that is
associated with attributesimprovesretrieval time. For example, in the Product
dimension of the Sample Basic database, if children 100-10, 200-10, and
300-10 (level 0) are associated with attributes, then partition their parents 100,
200, and 300 (level 1) for better retrieval performance.

« Loading datainto the data source from the data target can greatly slow
performance. If possible, |load datainto the data source locally.

« Retrieval timeis slower because users access the data over the network.
« Partitioning base dimensions can greatly slow performance.

« For calculation-related performance considerations, see “Performance
Considerations for Transparent Partition Calculations’ on page 254.

Calculating Transparent Partitions

When you perform a calculation on a transparent partition, Analytic Services
performs the cal culation using the current values of the local data and transparent
dependents. When calculating local data that depends on remote data, Analytic
Services performsabottom-up cal culation. The bottom-up cal culation can be done
only if the calculator cache on the target database is used properly. For complete
information on bottom-up calculations, see “Using Bottom-Up Calculation” on
page 1200. For information on the calculator cache, see “ Sizing the Calculator
Cache” on page 1133.
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Increasing the amount of memory assigned to the calculator cache greatly
improves cal culation performance with transparent partitions. When a calculation
is started, a message in the application log indicates whether or not the cal culator
cacheis enabled or disabled on the target database. Using the calculator cache on
the target database reduces the number of blocks that are requested from the data
source during calculation. Reducing the blocks requested, in turn, reduces the
amount of network traffic that is generated by transferring blocks across the
network. For information on estimating the size of the calculator cache, see
“Sizing the Calculator Cache” on page 1133.

Performance Considerations for Transparent
Partition Calculations

Calculating data on the data target can greatly slow performance when the data
target must retrieve each dependent data block across the network, and then
perform the calculation.

Performancewith transparent cal culationsmay a so slow if Analytic Servicesmust
perform atop-down calculation on any portion of the data target that contains
top-down member formulas. When the data target contains no top-down member
formulas, Analytic Services can perform a bottom-up calculation on the data
target, which is much faster.

When Analytic Services performs the cal culation on the data source, it can aways
perform a bottom-up calculation. For a comparison of top-down and bottom-up
calculations, see “Using Bottom-Up Calculation” on page 1200.

Consider using these calculation aternatives:

« Dynamic Calc or Dynamic Calc and Store members as parents of the
transparent data so that the data is calculated on the fly when it is retrieved.
This process reduces the batch processing time for batch calculation. Analytic
Services performs the cal culation only when users request it.

« Areplicated layer between the low-level transparent data and high-level local
data.

Other performance strategies include the following:

« Keep the partition fully within the calculator cache area (see “ Sizing the
Calculator Cache” on page 1133). Keeping a partition fully within the
calculator cache means that any sparse members in the partition definition
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must be contained within the calculator cache. For example, in the Sample
Basic database, if a partition definition includes @I DESC(East), all
descendants of East must be within the calculator cache.

« Enablethe calculator cache, and assign a sufficient amount of memory toit.

« Do not use complex formulas on any members that define the partition. For
example, in Sample Basic, assigning a complex formulato New York or New
Jersey (both children of East) forces Analytic Services to use the top-down
calculation method. For more information, see “Bottom-Up and Top-Down
Calculation” on page 1200.

Transparent Partitions and Member Formulas

If the datatarget and data source outlines are identical except for different member
formulas, make sure that the partition definition produces the desired calculation
results.

For example, suppose that the data source and data target outlines both contain a
Market dimension with North and South members, and children of North and
South. On the data target, Market is calculated from the data for the North and
South members (and their children) on the data source. If any of these memberson
the data source contain member formulas, these formulas are calcul ated, thus
affecting the calculated value of Market on the data target. These results may be
different from how the Market member are calcul ated from the North and South
members on the data target, where these formulas may not exist.

Make sure that any formulas you assign to membersin the data source and data
target produce the desired results.

Transparent Partitions and Port Usage

One port isused for every unique user and machine combination. If auser defines
several transparent partitions on one server, using the same user name, then only
one port is occupied.

In atransparent partition, when a user (userl) drillsinto an areain the target that
accesses source data, userl is using the user name declared in the partition
definition (partition user) to access the data from the source database. This process
causes the use of an additional port because different users (userl and partition
user) are connecting to the application.
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If asecond user (user2) connects to the target database and drills down to access
source data, user2 also uses the user name declared in the partition definition
(partition user) to access the source database. Because the partition user is already
connected to the source database, an additional port is not needed for the partition
user, aslong as user2 is accessing the same source database.

Linked Partitions
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A linked partition connects two different databases with a data cell. When the end
user clicksthe linked cell in the data target, you drill across to a second database,
the data source, and view the data there. If you are using Spreadsheet Add-in, for
example, anew sheet opens displaying the dimensionsin the second database. You
can then drill down into these dimensions.

Unlike replicated or transparent partitions, linked partitions do not restrict you to
viewing datain the same dimensionality as the target database. The database that
you link to can contain very different dimensions than the database from which
you connected. With linked partitions, datais not physically transferred from the
source to the target. Instead, adata cell or range of cells on the target provides a
link point to acell or range of cells on the source.

To prevent users from seeing privileged data, establish security filters on both the
data source and the data target. For directions on establishing security filters, see
“Planning for Security for Partitioned Databases” on page 261.

Figure 78: Linked Partition

Mapped cells 5

There are no performance considerations for linked partitions, beyond optimizing
the performance of each linked database.

For example, if TBC grew into alarge company, they might have several business
units. Some data, such as profit and sales, exists in each business unit. TBC can
store profit and salesin a centralized database so that the profit and sales for the
entire company are available at a glance. The database administrator can link
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individual business unit databases to the corporate database. For an example of
creating a linked partition, see “Case Study 3: Linking Two Databases’ on
page 266.

A user in such ascenario can perform these tasks:

« View thegenera profit and sales at the corporate level in a spreadsheet at the
data target.

« Drill acrossto individual business units, such as east. This action opens anew 13
spreadsheet.

«  Drill down inthe new spreadsheet to more detailed data.

Figure 79: Source and Target for Linked Partition

Data source

Data target T

/

Spreadshest 2
T (East database)

(Corporate sales)

Spreadsheet user

For linked partitions, the spreadsheet that the user first views is connected to the
datatarget, and the spreadsheet that opens when the user drills across is connected
to the data source. This setup is the opposite of replicated and transparent
databases, where users move from the data target to the data source.

Use alinked partition when you want to connect databases with different
dimensionality.

These sections help you assess the value of linked partitions:

« “Advantages and Disadvantages of Linked Partitions” on page 258
« “Drill Acrossand Linked Partitions’ on page 258

« ‘“Linked Partitions and Port Usage” on page 259
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Advantages and Disadvantages of Linked Partitions

Linked partitions allow users to navigate to databases that contain different
dimensions, but linked partitions are not always the ideal partition type. This
section describes the advantages and disadvantages of using a linked partition.

Advantages of Linked Partitions
Following are the advantages of linked partitions:

« You can view datain adifferent context; that is, you can navigate between
databases containing many different dimensions.

« You do not have to keep the data source and data target outlines closely
synchronized, because less of the outline is shared.

« A single datacell can allow the user to navigate to more than one database.
For example, the Total Profit cell in the Accounting database can link to the
Profit cellsin the databases of each business unit.

« Performance may improve, because Analytic Servicesis accessing the
database directly and not through a data target.

Disadvantages of Linked Partitions
Following are the disadvantages of linked partitions:

« Youmust create an account for users on each database or default accessto the
destination database (such as through a guest account). For information on
creating accounts, see “Drill Across and Linked Partitions’” on page 258.

« Users must access the linked database using Analytic Services Release
5-awaretools. If you have custom built tools, you must extend them using the
Analytic Services Release 5 Grid API.

Drill Across and Linked Partitions

When a user clicks on alinked cell in alinked partition, a spreadsheet opens and
displaysthe linked database. This processis caled drill across. To facilitate drill
across access you can use the following strategies:

« Createaccountsfor each user on each database. For example, if Mary accesses
datain a Company database and an East database, create an account with the
same login and password for Mary on both the Company and East databases.
See “Managing Users and Groups’ on page 845.
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« Create adefault account that users can use when accessing target databases.
For example, if users access data through a data source named Company and
adatatarget named East, create a guest account for the East database with the
appropriate permissions. Once you have created the account, use the guest
account login and password as the default login when creating the linked
partition.

When a user drills across on data to a data target, Analytic Services logs the user
into the data target using the following steps:

1. Checksto seeif the user has an account on the datatarget with the same name
and password. If so, Analytic Serviceslogs the user in using that account.

2. Checksto seeif you have specified a default account on the data target when
you created the partition. If you did, Analytic Services logs the user in using
that account.

3. Opensalogin window prompting the user to enter anew login and password.
Once the user enters avalid login and password, Analytic Services logs the
user in using that account.

Linked Partitions and Port Usage

When accessing alinked partition, Analytic Services tries to use the end user’s
(userl) login information to connect to the source database. If userl does not have
access to the source database, Analytic Services looks for the linked partition
default user name and password. If these defaults are not specified, userlis
requested to enter login information to access the source database. Port usage
varies depending on the number of different user names being used to access the
various source and target databases (and whether those databases are contained
within the same or different servers).
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Choosing a Partition Type
The following table should help you choose which type of partition to use.

Feature Replicated Transparent Linked
Up-to-the-minute data X X
Reduced network traffic X X
Reduced disk space X X
Increased cal culation speed X

Smaller databases X X
Improved query speed X X
Invisibleto end users X X

Access to databases with different X

dimensionality

Easier to recover X

L ess synchronization required X

Ability to query data based on its X X
attributes

Ability to use front-end tools that X X
are not Distributed OLAP-aware

Easy to perform frequent updates X
and calculations

Ability to update data at the data X X
target

View data in adifferent context X

Perform batch updatesand simple | x
aggregations
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Planning for Security for Partitioned Databases

Users accessing replicated, transparent, or linked partitions may need to view data
stored in two or more databases. The following sections describe how to set up
security so that users do not view or change inappropriate data.

Process for Setting up End User Security
Create the required end users with the correct filters.
1. Create accountsfor users at the data target.
See “Managing Users and Groups’ on page 845.

2. Createread and writefilters at the datatarget to determine what end users can
view and update.

See Chapter 36, “Managing Security for Users and Applications.”

3. If you are creating areplicated partition, determine whether users can make
changesto areplicated partition at the datatarget. This setting overrides user
filtersthat allow users to update data.

See the Esshase Administration Services Online Help.

4. If you are creating a linked partition, create accounts for users at the data
source. Users accessing linked databases may need to connect to two or more
databases.

See “Drill Across and Linked Partitions’ on page 258.

Process for Setting up Administrator Security

Theadministrative account performsall read and write operations requested by the
datatarget for the data source. For example, when end usersrequest dataat the data
target, the administrative account retrieves the data. When end users update data
at the data target, the administrative account logsinto the data source and updates
the data there.

You can create filters on the administrative account in addition to filters on the end
users. Filters on the administrative account can ensure that no one at the datatarget
can view or update inappropriate data. For example, the administrator at the
corporate database can restrict write access on certain cells to avoid relying on
administrators in the various regions to set up security correctly for each end user.
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Create the required administrative users with the correct filters.
1. Create an administrative account at both the data source and the data target.
See “ Setting the User Name and Password” on page 272.

Analytic Services uses this account to log onto the data source to retrieve data
and to perform outline synchronization operations.

2. Createread and writefilters to determine what administrators can view and
update.

See Chapter 36, “Managing Security for Users and Applications”.

« For replicated partitions, set up read filters at the data source to determine
which data Analytic Services reads when replicating and set up write
filters at the datatarget to determine which data Analytic Services writes
to when replicating.

« For transparent partitions, set up read filters at the data source to
determine which data Analytic Servicesretrievesfor end users and set up
write filters at the data source to determine which data Analytic Services
updates for end users.

Case Studies for Designing Partitioned
Databases

The following sections describe examples of partitioning a database:

o “Case Study 1: Partitioning an Existing Database” on page 262

o “Case Study 2: Connecting Existing Related Databases’ on page 265
o “Case Study 3: Linking Two Databases’ on page 266

Case Study 1: Partitioning an Existing Database
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Assumethat TBC, thefictional soft drink company upon which the Sample Basic
database is based, started out with a centralized database. As the eastern region
grew, however, this solution was no longer feasible. The networks to the eastern
region could not handle the large flow of data. Users were constantly waiting for
data that they needed to make decisions. One day, the network went down and
users at the eastern region could not access the data at all.
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Everyone agreed that the eastern region needed to access its own data directly,

without going through the company database. In addition, TBC decided to change
where budgeting information was stored. The corporate budget stays at company
headquarters, but the eastern region budget moves to the eastern region’ s database.

So, assume that TBC decided to ask you to partition their large centralized
database into two smaller databases—Company and East.

This exampleis based on the Samppart application, which contains the Company
database, and the Sampeast application, which containsthe East database. Both are
shipped with Analytic Services.

Thisillustration shows a subset of the partitioned databases. The arrows indicate
flow from the data source to the data target. The Company database is the data
source for the Corp_Budget member and the data target for the East and the East
Actual members. The East database is the data source for its East and Actual
members and the data target for the Corp_Budget member.

Caorp_Budget

Actual

East
| Company

East
Actual /L

Corp_Budget

East

[J Usethisprocedure to create a partition based on this example:
1. Determine which datato partition.

The Sample Basic database contains five standard dimensions—Year,
Measures, Product, Market, and Scenario.

« Partition the database along the East member of the Market dimension to
give the eastern region more control over the contents of its database.

« Partition the database along the Actual and Corp_Budget members of the
Scenario dimension.
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Choose the data source and the data target.

« For Corp_Budget, use Company as source and East as Target; because the
company owns the corporate budget, it is the source.

« For Eastern Region and Actual, East is the source and Company is the
target, because the eastern region needs to update its market and actual
information.

Decide on the type of partition to use.

« For East, use transparent because the data target (Company) needs
up-to-the-minute data.

« For Corp_Budget, use transparent because the data target (East) needs
up-to-the minute data.

« For East Actual, use replication because the data target (Company) does
not need up-to-the-minute data.

Finally, create the partitioned databases by performing the following tasks.
« Creating the new Sampeast application.

« Creating the new East database by cutting the Company outline and
pasting it into the East outline. Then del ete the extra members (that is,
South, West, and Central) and promote East.

« If necessary, editing existing data sources, rulesfiles, calculation scripts,
report scripts, and outlines.

« Creating the partitions.

« Loading datainto the new partitions.

Now that the corporate database is partitioned, users and database administrators
see the following benefits:

Faster response times, because they are competing with fewer users for the
data and they are accessing the data locally.

Database administrators can control the down time of their local databases,
making them easier to maintain.

Accessto more data—now users can connect to both the eastern and corporate
budgets.

Higher quality data, because the corporate budget and eastern budget are now
synchronized, they use the same data.
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Case Study 2: Connecting Existing Related Databases

Assume that TBC has several databases, such as Inventory, Payroll, Marketing,
and Sales. Users viewing the Sample Basic database want to share data with and
navigate to those other databases and you, the database administrator, want to
synchronize related data. It isimpractical to combine all of the databases into one
database, for the following reasons:

« Somany users accessit that performance is slow.
« You cannot find a down time to administer the database.
« Noone has control over their own data, because it is centrally managed.

« Thedatabase is very sparse, because so much of the datais unrelated.

By connecting the databases instead, you can reap the following benefits:
« Leverage work that has already been completed.
« Synchronize the data.

So you decide to connect multiple databases.
Note: This example is not shipped with Analytic Services.

1. Determine which datato connect. First, connect the Inventory database.

« Replicate the Opening_Inventory and Ending_Inventory members from
the Measures dimension of the Inventory database into the M easures
dimension of the Sample Basic database.

« Do not replicate the Number_On_Hand, Number_Shipped, and
Number_Returned members in the Measures dimension of the Inventory
database to the Sample Basic database.

« Addalink to the Inventory database so that users can view these more
detailed measures if they need to.

« Create apartition containing data from the Payroll, Marketing, and Sales
databases in the Sample Basic database.

2. Choose the data source and the data target. In the case of the
Opening_lInventory and Ending_Inventory members, the Inventory database
is the data source and the Sample Basic database is the data target.
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3. Decide on the type of partition to use.

Use areplicated partition for the Opening_Inventory and Ending_Inventory
members because the network connection is slow.

4. Connect the Payroll, Marketing, and Sales databases. Perform the tasks in
step 1 through step 3 for each database.

5. Findly, create the partitioned databases by performing the following tasks:

« Editing existing datasources, rulesfiles, cal cul ation scripts, report scripts,
and outlines

« Creating the partitions
« If necessary, loading data into the new partitions

Now that the Sample Basic database is partitioned, users and database
administrators see the following benefits:

« Database administrators can control the down time of their local databases,
making them easier to maintain.

« Accessto more data—now users can link to new databases.

« Higher quality data, because the databases are now synchronized, that is, they
use the same data.

Case Study 3: Linking Two Databases
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Assumethat TBC, thefictional soft drink company upon which the Sample Basic
database is based, has two main databases—the Sample Basic database and TBC
Demo. Both databases have similar outlines, but TBC Demo has two additional
dimensions, Channel, which describes where a product is sold, and Package,
which describes how the product is packaged.

The database administrator for the Sample Basic database notices that more and
more users are requesting that she add channel information to the Sample Basic
database. But, since she does not own the data for channel information, sheis
reluctant to do so. She decidesinstead to allow her usersto link to the TBC Demo
database which already contains this information.

Note: This example is not shipped with Analytic Services.
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Here are the stepsto take:
1. Determine which datato link.

The database administrator decidesto link the Product dimension of the
Sample Basic database to the Product dimension of TBC Demo. Users can
then drill acrossto TBC Demo and view the Channel and Package
information.

2. Choose the data source and the data target. Because users start at the Sample
Basic database, it is considered the data target. Likewise, because users move
to TBC Demo, it is considered the data source.

Note: This setup is the opposite of replicated and transparent databases, where
users move from the data target to the data source.

3. Decide on the type of partition to use.
Use alinked partition because the databases have different dimensionality.
4. Finaly, create the partition:

« Establish alink from the Product member of the Sample Basic database
to the Product dimension of the TBC Demo database. Remember to map
the extradimensions from TBC Demo, Channel and Product, tovoi d in
the Sample Basic database. For more information, see “Mapping Data
Cubes with Extra Dimensions’ on page 275.

« Set up aguest account on TBC Demo that gives the users who connect
from the Sample Basic database permissions to access the Channel and
Package dimensions. For a general discussion on creating accounts, see
“Granting Permissionsto Users and Groups’ on page 840. For directions
on how to assign accounts to linked partitions, see “ Choosing a Partition
Type” on page 271 and “Choosing a Partition Type’ on page 271.

Now that the databases are linked, users and database administrators see the
following benefits:

« Users have access to more data than before.

« The database administrator for the Sample Basic database does not need to
maintain the TBC Demo database, all she needs to do is check the link
periodically to make sure that it still works.
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4 Partitions

When you build a new partition, each database in the partition uses a partition
definition file to record all information about the partition, such as its data source
and data target and the areas to share. You must have Database Designer
permissions or higher to create a partition.

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.” For information on creating aggregate
storage applications, see Chapter 58, “Aggregate Storage Applications, Databases,
and Outlines.”

This chapter contains the following sections that describe how to create a
replicated, transparent, or linked partition:

« “Processfor Creating Partitions” on page 270

« “Choosing a Partition Type” on page 271

«  “Setting up the Data Source and the Data Target” on page 271
« “Defining a Partition Area’ on page 273

« “Mapping Members’ on page 273

« “Validating Partitions’ on page 281

« “Saving Partitions’ on page 283

CAUTION: You must design partitions carefully. Hyperion strongly
recommends that you read Chapter 13, “Designing Partitioned
Applications,” before creating partitions.
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After you create apartition, you must maintain the partition. This chapter contains
the following sections that describe how to maintain an existing partition:

“Process for Maintaining Partitions” on page 283

“Testing Partitions” on page 283

“Synchronizing Outlines’ on page 284

“Populating or Updating Replicated Partitions” on page 289
“Editing and Deleting Partitions” on page 290

“Viewing Partition Information” on page 291
“Troubleshooting Partitions’ on page 291

Process for Creating Partitions

Here is the suggested process for creating database partitions.

270 m

1.

Set the partition type as replicated, transparent, or linked. See “Choosing a
Partition Type” on page 271.

Set up the data source and the data target, including specifying the location of
the data source, the location of the data target, notes to describe each, and the
source outline. See “ Setting up the Data Source and the Data Target” on
page 271.

Set up the administrative account to use to connect the data source and the data
target partitions. See “ Setting the User Name and Password” on page 272.

Definethe area of the database to partition. See*” Defining a Partition Area” on
page 273.

If necessary, map the members in the data source to the members in the data
target. See “Mapping Members’ on page 273.

Validate the partition. See “Validating Partitions’ on page 281.
Save the partition. See “ Saving Partitions’ on page 283.

If the partition is replicated, popul ate the partition. See “Populating or
Updating Replicated Partitions’ on page 289.
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9. Load and calculate the new database that contains the partition. Loading and
calculating the partition may require you to change existing rules files and
calculation scripts. See Chapter 16, “ Understanding Data L oading and
Dimension Building” and Chapter 21, “Calculating Analytic Services
Databases.”

Choosing a Partition Type
When you create a partition, choose one of the following types:

« A replicated partition isacopy of aportion of the data source that is stored in
the data target. For detailed information, see “ Replicated Partitions’ on
page 242.

« A transparent partition allow users to access data from the data source as
though it were stored in the data target. However, the datais stored at the data
source, which can be in another application or in another Analytic Services
database or on another Analytic Server. For detailed information, see
“Transparent Partitions’” on page 248.

« A linked partition sends users from a cell in one database to a cell in another
database. A linked partition gives users adifferent perspective on the data. For
detailed information, see “Linked Partitions’ on page 256.

[l To choose apartition type, see “ Specifying the Partition Type and Settings’ in the
Essbase Administration Services Online Help.

Setting up the Data Source and the Data Target

You must set up the data source and the data target, including specifying their
location, entering notes about each one (optional), and specifying the source
outline.

[J To set up the data source and the data target:
1. Specify the location of the data source.

Specify the names of the Analytic Server, application, and database to use as
the data source. See* Specifying Connection Information for Partitions” inthe
Essbase Administration Services Online Help.
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2. Specify the location of the data target.

Specify the names of the Analytic Server, application, and database to use as
the data target. See “ Specifying Connection Information for Partitions’ in the
Essbase Administration Services Online Help.

Note: Do not use network aliases, such as localhost, for the data source or data
target names unless you are certain that they are propagated to all computers on
your system. If you're not certain, use the full server name. This is especially
important for linked partitions, because this is the host name that clients connected
to the data target use to find the data source.

3. If desired, enter a note to describe the data source or data target.

See “ Specifying Connection Information for Partitions” in the Essbase
Administration Services Online Help.

4. If desired, specify the outline to which you can make changes.

By default, all changes made on the data source outline overwrite the data
target outline when you synchronize the outlines. You can, however, specify
that changes made to the data target outline overwrite the data source outline
when you synchronize the outlines. For moreinformation, see“ Synchronizing
Outlines” on page 284.

Setting the User Name and Password

You must specify a user name and password for Analytic Services to use when
communicating between the data source and the data target. The user name and
password must be identical on both the data source and the data target. Analytic
Services uses this user name and password to:

« Transfer data between the data source and the data target for replicated and
transparent partitions. Local security filters apply to prevent end users from
seeing privileged data.

«  Synchronize database outlines for all partition types.

For more information, see “Planning for Security for Partitioned Databases’ on
page 261.

[J To set the user name and password for the data source and the data target, see

“ Specifying Connection Information for Partitions’ in Essbase Administration
Services Online Help.
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Defining a Partition Area

You can define or edit the areas of the data source to share with the data target in

apartition. An area is asubcube within a database. For example, an area could be
all Measures at the lowest level for Actual datain the Eastern region. A partition

is composed of one or more areas.

When you define a replicated area, make sure that both the data source and data
target contain the same number of cells. This verifies that the two partitions have
the same shape. For example, if the area covers 18 cellsin the data source, the data
target should contain an area covering 18 cells into which to put those values. The
cell count does not include the cells of attribute dimensions.

For more information on partition areas, see “ Determining Which Datato
Partition” on page 241.

Note: Use member names instead of their aliases to create area definitions. Although
Analytic Services validates the aliases, the partitions will not work.

[l To define apartition area, see “Defining Areas in Partitions” in Essbase
Administration Services Online Help.

Mapping Members

To create a partition, Analytic Services must be able to map all shared data source
members to data target members. Hyperion recommends that data source member
names and data target member names are the same to reduce the maintenance
requirements for the partition, especially when the partition is based on member
attributes.

If the data source and the data target contain the same number of members and use
the same member names, Analytic Services automatically mapsthe members. You
need only validate, save, and test the partitions, as described in “Validating
Partitions’ on page 281, “ Saving Partitions” on page 283, and “ Testing Partitions”
on page 283. If Analytic Services cannot map automatically, you must map
manually.

Map data source members to data target membersin any of the following ways:
« Enter or select member names in manually.
« Import the member mappings from an external datafile.

« Create area-specific mappings.
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To map members, see “Defining Global Mappingsin Partitions’ in Essbase
Administration Services Online Help.

The following sections provide detail s about mapping members:

« “Mapping Members with Different Names® on page 274

« “Mapping Data Cubes with Extra Dimensions’ on page 275

« “Mapping Shared Members’ on page 276

« “Importing Member Mappings’ on page 277

« “Mapping Attributes Associated with Members’ on page 277
“Creating Advanced Area-Specific Mappings’ on page 279

Mapping Members with Different Names

If the data source outline and datatarget outline contain different membersor if the
members have different names in each outline, you must map the data source
members to the data target members. In the following example, the first two
member names are identical, but the third member name is different:

Source Target
Pr oduct Pr oduct
Col a Col a
Year Year
1998 1998
Mar ket Mar ket
East East _Regi on

Because you know that East in the data source corresponds to East_Region in the
datatarget, map East to East_Region. Then, al referencesto East_Region in the
datatarget point to East in the data source. For example, if the datavaluefor Cola,
1998, East is 15 in the data source, the data value for Cola, 1998, East_Region is
15 in the data target.
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Mapping Data Cubes with Extra Dimensions

The number of dimensions in the data source and data target may vary. The
following example illustrates a case where there are more dimensions in the data
source outline than in the data target outline:

Source Target
Pr oduct Pr oduct
Col a Col a
Mar ket Mar ket
East East
Year
1999
1998
1997

If you want to map member 1997 of the Year dimension from the data source to
the data target, you can map it to Void in the data target. But first, you must define
the areas of the data source to share with the data target:

Source Target
@DESCENDANTS( Mar ket), 1997 @DESCENDANTS( Mar ket )

You can then map the data source member to Void in the data target:

Source Target
1997 Voi d

“Void” is displayed automatically; entering “Void” yourself may cause errors.

If you do not include at least one member from the extra dimension in the area
definition, you will receive an error message when you attempt to validate the
partition.

Note: When you map a member from an extra dimension, the partition results reflect
data only for the mapped member. In the above example, the Year dimension contains
three members: 1999, 1998, and 1997. If you map member 1997 from the data source
to the data target, then the partition results reflect Product and Market data only for
1997. Product and Market data for 1998 and 1999 will not be extracted.
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The following exampleillustrates a case where the data target includes more
dimensions than the data source:

Source Target
Pr oduct Pr oduct
Col a Col a
Mar ket
East
Year Year
1997 1997

In such cases, you must first define the shared areas of the data source and the data
target:

Source Target
@ DESCENDANTS( Pr oduct) @ DESCENDANTS( Pr oduct), East

You can then map member East from the Market dimension of the data target to
Void in the data source:

Source Target
Voi d East

If member East from the Market dimension in the datatarget is not included in the
target areas definition, you will receive an error message when you attempt to
validate the partition.

Mapping Shared Members

When you create areplicated or transparent partition using a shared member, use
the real member names in the mapping. Analytic Services maps the real member,
not the shared one, from the data source.
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Importing Member Mappings

You can import member mappings from atext file. Mapping files must end
in. t xt . A sample member file must contain al of the following (except extra
columns):

Figure 80: Member Mapping Import File

Data source members

Data target members
Extra column

Eastern_Region East *Comments"
Western_Region West  "Comments”
Southern_Region South  "Comments"
(void) North  "Comments"

‘ U— Separators

Non-member

« Datatarget members column—Iists the member names in the data target.
Member names containing spaces must be in quotes.

« Data source members column—Iists the member names in the data source.
Member names containing spaces must be in quotes.

« Non-member column—missing members. Use when you are mapping an
extramember in the data source to Void in the data target or vice versa.

« Separators—separate the columns. Separators can be tabs or spaces.
« Extracolumn—thefile can contain extra columnsthat do not contain member

names.

[l Toimport member mappings, see“ Importing Member Mappingsfor Partitions” in
Essbase Administration Services Online Help.

Mapping Attributes Associated with Members

You must accurately map attribute dimensions and members from the data source
to the data target to ensure that the partition is valid.

Note: You cannot map members of attributes dimension in replicated partitions. For
more information, refer to “Rules for Replicated Partitions” on page 243. You can,
however, map attributes in transparent and linked partitions. For information on using
attributes in partitions, see “Attributes in Partitions” on page 238.
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In the following example, the outline for the data source contains a Product
dimension with amember 100 (Cola). Children 100-10 and 100-20 are associated
with member TRUE of the Caffeinated attribute dimension, and child 100-30 is
associated with member FAL SE of the Caffeinated attribute dimension.

The data target outline has a Product dimension with a member 200 (Cola).
Children 200-10 and 200-20 are associated with member Yes of the With_Caffeine
attribute dimension, and child 200-30 is associated with No of the With_Caffeine
attribute dimension.

First define the areas to be shared from the data source to the data target:

Source Target
@DESCENDANTS( 100) @DESCENDANTS( 200)
@DESCENDANTS( East ) @DESCENDANTS( East )

Then map attributes as follows:

Source Target

100- 10 200- 10

100- 20 200- 20

100- 30 200- 30

Caf f ei nat ed Wth Caffeine
Caf f ei nat ed_True Wth_Caffeine True
Caf f ei nat ed_Fal se W th_Caffeine_No

If you map attribute Caffeinated_Trueto attribute With_Caffeine_No, you receive
an error message during validation. You must associate caffeinated colafrom the
data source to caffeinated colain the data target.

There can beinstances where an attribute dimension or an attri bute member exists
in the outline of the data source but not in the outline of the data target, or vice
versa. For example:

Source Target

Caf f ei nat ed
True
Fal se
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In such cases, you have the following choices:

« Create the Caffeinated attribute dimension and its members in the outline of
the data target and associate them with the Product dimension. You can then
map the attributes from the data source to the data target.

« Map the Caffeinated attribute dimension in the data source to Void in the data
target.

For a comprehensive discussion of attributes, see Chapter 10, “Working with
Attributes.” For a general discussion of attributesin partitions, see “Attributesin
Partitions” on page 238.

Creating Advanced Area-Specific Mappings

If you can map all of the membersin your data source to their counterpartsin the
data target using standard member mapping, then you don’t need to perform
advanced area-specific mapping.

If, however, you need to control how Analytic Services maps members at a more
granular level, you may need to use area-specific mapping. Area-specific mapping
maps members in one area to membersin another area only in the context of a
particular area map.

Use area-to-area mapping when you want to:
« Map datadifferently depending on where it is coming from.

« Map more than one member in the data source to a single member in the data
target.

Since Analytic Services cannot determine how to map multiple membersin the
data source to a single member in the data target, you must logically determine
how to divide your data until you can apply one mapping rule to that subset of the
data. Then use that rule in the context of area-specific mapping to map the
members.

[l To create area-specific mappings, see“ Defining Area-Specific Member M appings
in Partitions (Optional)” in Essbase Administration Services Online Help.
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Example 1: Advanced Area-Specific Mapping

The data source and data target contain the following dimensions and members:

Source Target
Pr oduct Pr oduct
Col a Col a
Mar ket Mar ket
East East
Year Year
1998 1998
1999 1999
Scenari o
Act ual
Budget

The data source does not have a Scenario dimension. Instead, it assumes that past
datais actual data and future data is forecast, or budget, data.

You know that 1998 in the data source should correspond to 1998, Actual in the
datatarget and 1999 in the data source should correspond to 1999, Budget in the
datatarget. So, for example, if the datavaluefor Cola, East, 1998 in the data source
is 15, then the data value for Cola, East, 1998, Actual in the data target should be
15.

Because mapping works on members, not member combinations, you cannot
simply map 1998 to 1998, Actual. You must define the area (1998 and 1998,
Actual) and then create area-specific mapping rulesfor that area.

Because the data source does not have Actual and Budget members, you must al so
map these members to Void in the data target.

Example 2: Advanced Area-Specific Mapping

You can al so use advanced area-specific mapping if the data source and datatarget
are structured very differently but contain the same kind of information.

280 m Essbase Analytic Services Database Administrator's Guide



Process for Creating Partitions

This strategy works, for example, if your data source and data target contain the
following dimensions and members:

Source Target
Mar ket Cust oner _Pl anni ng
NY NY_Act ual
CA NY_Budget
CA Act ual
CA Budget
Scenari o
Act ual
Budget

You know that NY and Actual in the data source should correspond to NY _Actual
in the data target and NY and Budget in the data source should correspond to
NY_Budget inthe datatarget. So, for example, if the datavaluefor NY, Budget in
the data source is 28, then the data value for NY_Budget in the data target should
be 28.

Because mapping works on members, not member combinations, you cannot
simply map NY, Actual to NY_Actual. You must definethe area (NY and Actual,
and NY_Actual) and then create area-specific mapping rules for that area.

Because the data target does not have NY and CA members, you must also map
these membersto Void in the data target so that the dimensionality is complete
when going from the data source to the data target.

Validating Partitions

When you create a partition, validate it to ensure that it is accurate before you use
it. In order to validate a partition, you must have Database Designer permissions
or higher. After you validate, save the partition definition. If necessary, you can
edit an existing partition.

When Analytic Services validates a partition definition, it checks on the Analytic
Server for the data source and the data target to ensure that:

« Theareadefinitionisvalid (contains no syntax errors).

« The specified data source members are valid and map to valid membersin the
data target.
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« All connection information is correct; that is, the server names, database
names, application names, user names, and password information.

« Forlinked partitions, the default user name and password that you provide are

correct.

« For replicated and transparent partitions, a replication target does not overlap
with areplication target; a replication target does not overlap with a
transparent target; a transparent target does not overlap with a transparent
target; and areplication target does not overlap with a transparent target.

« For replicated and transparent partitions, the cell count for the partition isthe
same on the data source and the data target.

« For replicated and transparent partitions, the area dimensional ity matches the
data source and the data target.

« You must validate a transparent partition that is based on attribute values to
ensure that the results are complete. Analytic Services does not display an
error message when results are incomplete.

After you validate, save the partition. When you save a partition, the partition
definition is saved to two different . ddb files, on both the data source server and
the data target server.

[l To validate a partition, use any of the following methods:

Tool Topic Location
Administration | Validating Partitions Essbase Administration
Services Services Online Help
ESSCMD VALIDATEPARTITIONDEFFILE Technical Reference
MaxL create partition Technical Reference
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Saving Partitions

After you validate the partition definition, you can save the partition definition to
any of the following locations:

To both the data source server and the data target server. The partition
definition is stored in two. ddb files.

To aclient machine. The partition definition is stored in asingle. ddb file.

To save a partition definition, see “ Saving Partitions’ in the Essbase
Administration Services Online Help.

Process for Maintaining Partitions

Here is the suggested process for maintaining database partitions.

1.
2.

Test the partition. See “Testing Partitions” on page 283.

Synchronize the outlines of the data target and the data source. See
“Synchronizing Outlines” on page 284.

Update or populate replicated partitions. See “Populating or Updating
Replicated Partitions” on page 289.

Edit or delete existing partitions. See “Editing and Deleting Partitions’ on
page 290.

Viewing information about existing partitions. See “Viewing Partition
Information” on page 291.

Troubleshoot partitions. See “ Troubleshooting Partitions’ on page 291.

Testing Partitions
To test a partition:

View datatargets using the Spreadsheet Add-in or other tool to make sure that
the user sees the correct data.

When testing alinked partition, make sure that Analytic Serviceslinksyou to
the expected database and that the default user name and password work
correctly.

Essbase Analytic Services Database Administrator’'s Guide m 283



Creating and Maintaining Partitions

Synchronizing Outlines

284 m

When you partition a database, Analytic Services must be able to map each
dimension and member in the data source outline to the appropriate dimension and
member in the data target outline. After you map the two outlines to each other,
Analytic Services can make the data in the data source available from the data
target as long as the outlines are synchronized and the partition definitions are
up-to-date.

If you make changes to one of the outlines, the two outlines are no longer
synchronized. Although Analytic Services does try to make whatever changes it
canto replicated and transparent partitionswhen the outlines are not synchronized,
Analytic Services may not be able to make the datain the data source availablein
the data target.

However, Analytic Services tracks changes that you make to your outlines and
provides tools to make it easy to keep your outlines synchronized.

This section describes Analytic Services synchronizes outlines.

« “Setting the Source Outline and the Target Outline” on page 284

o “Performing Outline Synchronization” on page 286

« “Tracking Changes’ on page 286

o “Updating Shared Members During Outline Synchronization” on page 287

Setting the Source Outline and the Target Outline

Before you can synchronize your outlines, you must determine which outlineisthe
source outline and which is the target outline.

« Thesource outline is the outline that outline changes are taken from.

« Thetarget outlineisthe outline that outline changes are applied to.

By default, the source outline isfrom the same database asthe data source; that is,
outline and data changes flow in the same direction. For example, if the East
database is the data source and the Company database is the data target, then the
default source outline is East.
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You can also use the data target outline as the source outline. You might want to
do thisif the structure of the outline (its dimensions, members, and properties) is
maintained centrally at a corporate level, while the data valuesin the outline are
maintained at the regional level (for example, East). This allows the database
administrator to make changesin the Company outline and apply those changesto
each regional outline when she synchronizes the outline.

If you make changes to the:

« Shared areain the source outline, you can propagate these changes to the
target outline when you synchronize the outlines.

« Target outline, those changes cannot be propagated back to the source outline
when you synchronize the outlines. To move these changes up to the source
outline, make those changes in Outline Editor. See Chapter 8, “Creating and
Changing Database Outlines.”

Analytic Services updates as many changes as possible to the target outline. If
Analytic Services cannot apply all changes, awarning message promptsyou to see
the applicationlog for details. Messagesthat pertain to outline synchronization are
prefixed with OUTLINE SYNC. For more information, seein “Viewing the
Analytic Server and Application Logs’ on page 997.

[] To set the source outline, see “ Setting up the Data Source and the Data Target” on
page 271.
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Performing Outline Synchronization

[l To synchronize outlines, use any of the following methods:

Tool Topic Location
Administration | Synchronizing Outlines Essbase Administration
Services Services Online Help
MaxL refresh outline Technical Reference
ESSCMD GETPARTITIONOTLCHANGES Technical Reference

APPLYOTLCHANGEFILE
RESETOTLCHANGETIME
PURGEOTLCHANGEFILE

Note: For synchronizing non-Unicode-mode outlines with multi-byte characters, you

can use only non-U

nicode clients such as ESSCMD or MaxL statements executed

through the MaxL Shell.

Note: Outline sync
Dynamic Calc mem

Tracking Ch

The following tabl
and then synchron

hronization cannot be performed on an outline containing a
ber that has many (approximately 100 or more) children.

anges

e describes what happens when you change the source outline
ize the target outline with the source outline:

Action You Take

Action Analytic Services Takes

Make changesto
the source outline

1. Recordsthe changesin a change log named
essxxxx. chg, where xxxxx is the number of the
partition. If you have more than one partition on a source
outline, Analytic Services creates a change log for each
partition.

2. Creates or updates the outline change timestamp for that
partition in the. ddb file. Each partition defined against
the source outline has a separate timestamp in the. ddb
file.
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Action You Take

Action Analytic Services Takes

Pull changes from
the outline source

1. Comparesthe last updated timestamp in the target

outline’s. ddb fileto the last updated timestamp in the
source outline's. ddb file. Analytic Services updates the
target timestamp when it finishes synchronizing the
outlines using the last updated time on the source outline,
even if the two outlines are on serversin different time
Zones.

. If the source outline has changed since the last

synchronization, Analytic Services retrieves those
changes from the source outline’'s change log and places
them in the target outline's change log. The change logs
may have different names on the source outline and the
target outline.

Select the changes
to apply to the
target outline

. Appliesthe changes to the target outline.
2. Updates the timestamp in the target outline’s. ddb file,

using the time from the source outline.

CAUTION: If you choose not to apply some changes, you cannot apply

those changes later.

Updating Shared Members During Outline

Synchronization

An actual member and its shared members in the source outline are propagated to
thetarget outlineif at least one actual or shared member is defined in the partition
area. Inillustrated in Figure 81, the partition definition is @I DESC(“ Diet”). The
parent 100 and its children (100-10, 100-20, 100-30) are not defined in the
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partition area. The parent Diet and its children (100-10, 100-20, 100-30) are
defined in the partition area. The children of Diet are shared members of the actual
members.

Figure 81: Shared Members and Outline Synchronization

Product

100 (+) (Alias: Colas)
100-10 (+) (Alias: Kool Cola) 50 + 45; Undefined area

100-20 (+) (Alias: Caffeine Free Cola)
100-30 (+) (Alias: Diet Cola)

Dist (~)
100-10 (+) (Shared Member) .
200-20 (+) (Shared Member) Defined area
300-30 (+) (Shared Member)

If you make a change to an actual member in the undefined partition area, such as
adding an aliasto the 100-10 actual member, that changeis propagated to thetarget
outline because it is associated with a shared member in the defined partition area.

Thereverseisasotrue. If ashared member isnot inthe partition areaand itsactual
member is, a change to the shared member in the undefined areais propagated to
the target outline.

Any change made to a member that does not have at least one actual member (or
shared member) in the defined partition areais not propagated to the target outline.
For example, in Figure 81, a change to the parent 100 is not propagated to the
target outline because it is in the undefined partition area and does not have an
associated shared member in the defined partition area.

If a shared member isincluded in the partition area, then it is recommended to
include its parent. In the above example, the parent Diet isincluded in the outline
because its children are shared members and in the defined partition area.

Implied shared members are treated the same as shared members during outline
synchronization. Actual members and their implied shared membersin the source
outline are propagated to the target outlineif at least one actual or implied shared
member is defined in the partition definition.

Using the partition definition as @CHILD(“A”) in the examplein Figure 82, Al
and A2 arein the defined partition area, and A11, A21, A22 are in the undefined
partition area. Although A11 (implied shared member) isin the undefined partition
area, achangeto A1l is propagated to the target outline because its parent, A1, is
in the defined partition area. The change to the children A21 and A22 is not
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propagated to the target outline because these members are not defined in the
partition area and are not associated with amember that isin the defined partition
area.

Figure 82: Implied Shared Members and Outline Synchronization

{— Defined partition area

A"
A1 (+)

A11 (—)} Undefined
A2 (+) partition area
A21 (-)}

A22 (+)

Thereverseistrueagain. If Alisnot defined in the partition areaand itsimplied
shared member is, then any change to Al is propagated to the target outline.

Populating or Updating Replicated Partitions

The database administrator should regularly update datain areplicated partition.
How frequently you update replicated partitions depends on users’ requirements
for up-to-the-minute data. Analytic Services keeps track of when the data source
was last changed and when the data target was last updated so that you can
determine when to update replicated partitions. Thisinformation is saved at the
data source. Either database administrator—that of the data source site or that of
the data target site—can be responsible for replicating data.

Analytic Services also tracks which cellsin a partition are changed. You can
choose to update:

« Just the cells that have changed since the last replication—It is fastest to
update just the cells that have changed.

Note: If you've deleted data blocks on the data source, Analytic Services updates
all data cells at the data target even if you choose to update only changed cells.
You can delete data blocks at the data source by using the CLEARDATA command
in a calculation script; using “Clear combinations” in your rules file during a data
load; issuing CLEAR UPPER, CLEAR INPUT or RESETDB commands in
Administration Services; restructuring the database keeping only level O or input
data; or deleting sparse members.

« All cells—Thisis much slower. You may need to update all cellsif you are
recovering from adisaster where the datain the datatarget has been destroyed
or corrupted.
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You can replicate:

« All datatargets connected to a data source. For example, if you replicate all
data targets connected to the Sampeast East database, Analytic Services
updates the Budget, Actual, Variance, and Variance % membersin the
Samppart Company database:

« Fromall data sources connected to adatatarget. For example, if you replicate
from all data sources connected to the Samppart Company database, Analytic
Services pulls the Budget, Actual, Variance, and Variance % members from
the Sampeast East database and updates them in the Samppart Company

database.

[1 To update areplicated partition, use any of the following methods:

Tool Topic Location
Administration | Replicating Data Essbase Administration
Services Services Online Help
MaxL refresh replicated partition Technical Reference
ESSCMD GETUPDATEDREPLCELLS Technical Reference

GETALLREPLCELLS

PUTUPDATEDREPLCELLS

PUTALLREPLCELLS

Editing and Deleting Partitions

You can edit and delete existing partitions. When you edit a partition, you use the
same interface that you used to create the partition, making modifications as
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necessary.

When you delete apartition, Anal ytic Services del etes the partition definition from
the . ddb file on the data source and data target servers.

To edit or delete a partition, see “Opening the Create or Edit Partition Window”

and “Deleting Partitions” in Essbase Administration Services Online Help.
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Viewing Partition Information

[l To view information about a partition, use any of the following methods:

Tool Topic Location
Administration | Opening the Create or Edit Essbase Administration
Services Partition Window Services Online Help
MaxL display partition Technical Reference
ESSCMD PRINTPARTITIONDEFFILE Technical Reference

Troubleshooting Partitions

The following table lists common problems that you may encounter when using

partitions.

Symptom

Possible Causes

Solutions

When replicating to
multiple data targets,
some are not replicated.

The connection between the data
source and one of the datatargets was
lost during the replication operation.

Retry the replication
operation. If one database is
unavailable, replicate into
just the databases that are
available.

Not all information
arrived at the data
target.

The data source and the data target
outlines are no longer mappable.

Synchronize outlines for the
data source and the data
target and try again.

A new or recently
changed partition is
validated and saved but
does not function.

The partition may have acircular
dependency. If database A isthe
source for database B, then database
B cannot be source for database A for
the same slice. Such invalid partitions
can be saved to the server MaxL, but
they are disabled at the server.

Edit the partion definition to
remove the circular
dependency.

You keep running out of
ports.

Partitions connect to other databases
using ports.

Purchase more ports.
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Symptom

Possible Causes

Solutions

When you try to access
apartition, you cannot

Someone has deleted, renamed, or
moved the application containing the

Edit the partition having
problems and specify the

connect to it. database to which you are trying to new application name or
connect. location.
Partitioned databases Your host names may not match. Did | Make sure that the host

can no longer connect to
each other.

you use the host s fileto provide
aliases to your local machine?

names are synchronized
between the servers.

Analytic Services
overwrites user edits.

Users are changing data at a
replicated partition that you overwrite
each time that you update the

Set the partition to not allow
user updates or explain to
users why their data

partition. disappears.
Administration Services | Was the target outline changed, but Examine the partition
does not reflect outline | not the source outline? Analytic definition.

changes; that is, it lists
the outlines as being in
sync even though one
outline has changed.

Services only propagates changesto
the source outline.

Does the outline change affect a
defined partition? Analytic Services
does not propagate changesto the
outline that do not affect any
partitions.

Datais confusing.

Your partition may not be set up
correctly.

Check your partition to
make sure that you are
partitioning the datathat you
need.

Moved members or
dimensionsin the
source outline are not
reflected properly ina
synchronized target
outline.

Moving adimension past adimension
that is not in the partition may not get
propagated to the target during
outline synchronization. Also,
moving amember past amember that
isnot in the partition may not get
propagated.

If possible, structure your
outline so that members and
dimensions are not moved
across partitions. If thisis
not possible, change the
target outline to reflect the
source outline moved
members or dimensions.
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with Hybrid Analysis

Because relational databases can store several terabytes of data, they offer nearly
unlimited scalability. Multidimensional databases are generally smaller than
relational databases but offer sophisticated analytic capabilities. With Essbase
Hybrid Analysis, you can integrate arelational database with an Essbase Analytic
Services database and thereby leverage the scalability of the relational database
with the conceptual power of the multidimensional database.

Hybrid Analysis eliminates the need to load and store lower—{evel members and
their data within the Analytic Services database. This feature gives Analytic
Services the ability to operate with amost no practical limitation on outline size
and provides for rapid transfer of data between Analytic Services databases and
relational databases.

This chapter helpsyou understand Hybrid Analysis and explains how you can take
advantage of its capabilities.

Note: The information in this chapter is designed for block storage databases. Some
of the information is not relevant to aggregate storage databases. For detailed
information on the differences between aggregate and block storage, see Chapter 57,
“Comparison of Aggregate and Block Storage.”

The chapter includes the following topics:

« “Understanding Hybrid Analysis’ on page 294

« “Defining Hybrid Analysis Relational Sources’ on page 297
« “Retrieving Hybrid Analysis Data’ on page 298

« “Using Outline Editor with Hybrid Analysis’ on page 301

« “Managing Data Consistency” on page 302

« “Managing Security in Hybrid Analysis’ on page 303
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« “Using Formulas with Hybrid Analysis’ on page 304
« “Unsupported Functionsin Hybrid Analysis’ on page 305

Understanding Hybrid Analysis

Hybrid Analysis integrates a relational database with an Analytic Services
multidimensional database so that applications and reporting tools can directly
retrieve data from both databases. Figure 83 illustrates the hybrid analysis
architecture:

Figure 83: Hybrid Analysis Architecture

OLAP Model

Metacutiing

- MARKETS
&l MARKETS

- ACCOUNT

Essbase Integration
Services Console

';‘du.in F!eport T
Writer Applications

Hybrid Analysis
Relational
Source

Administration

Relational Database Analytic Services Services
(Star Schema or Database Outline Editor
Snowflake)

Hybrid Analysis Relational Source

Theinitial stepin setting up Hybrid Analysisisto define therelational database as
ahybrid analysis relational source (1 in Figure 83).

You define the hybrid analysis relational source in Essbase Integration Services
Console. (Theindividual tasks are discussed in “Defining Hybrid Analysis
Relational Sources’ on page 297.) Through Integration Services Console, you first
specify the relational data source for the OLAP model. The OLAP model isa
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schemathat you create from tables and columnsin therel ational database. To build
the model, I ntegration Services accesses the star schema of the relational database
(ain Figure 83).

Using the model, you define hierarchies and tag levels whose members are to be
enabled for hybrid analysis. You then build the metaoutline, atemplate containing
the structure and rules for creating the Analytic Services outline, down to the
desired hybrid analysislevel. Theinformation enabling hybrid analysisisstoredin
the OLAP Metadata Catalog, which describes the nature, source, location, and
type of datain the hybrid analysis relational source.

Next, you perform amember |load which adds dimensions and members to the
Analytic Services outline (b in Figure 83). When the member load is complete,
you run a data load to populate the Analytic Services database with data (c in
Figure 83). At this point, the hybrid analysis architectureisin place:

« Thelower level members and their associated data remain in the relational
database.

« Thedatain therelational databaseis mapped to the Analytic Services outline
that is defined by Hybrid Analysis.

« Theoutline residesin the Analytic Services database.

Metadata is data that describes values within a database. The metadata that
defines the hybrid analysis data resides in both the Analytic Services outline
and in the Integration Services metaoutline on which the Analytic Services
outlineis based. Any changes that are made to hybrid analysis datain an
OLAP model or metaoutline that is associated with an Analytic Services
outline must be updated to the outline to ensure accuracy of the data reported
in Analytic Services. See “Managing Data Consistency” on page 302 for
information on keeping data and metadata in sync.

« Upper level members and their associated dataresidein the Analytic Services
database.

Data Retrieval

Applications and reporting tools, such as spreadsheets and Report Writer
interfaces, can directly retrieve data from both databases (2 in Figure 83). Using
the dimension and member structure defined in the outline, Analytic Services
determines the location of a member and then retrieves data from either the
Analytic Services database or the hybrid analysisrelational source. If the data

Essbase Analytic Services Database Administrator’'s Guide m 295



Accessing Relational Data with Hybrid Analysis

residesin the hybrid analysisrelational source, Analytic Servicesretrievesthedata
through SQL commands. Data retrieval is discussed in “Retrieving Hybrid
Analysis Data’ on page 298.

If you want to modify the outline, you can use Outline Editor in Administration
Services to enable or disable dimensions for hybrid analysis on an as—needed
basis. (3 in Figure 83). For information on using Outline Editor, see “Using
Outline Editor with Hybrid Analysis’ on page 301.

Hybrid Analysis Guidelines
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Hybrid Analysis has some guidelines with which you should be familiar:

« A single Anaytic Services database can be associated with only one hybrid
analysis relational source.

« A hybrid analysisrelational source can consist of only onerelational database.

« A hybrid analysis enabled member should not be renamed. If a member is
renamed, the member may not be retrieved the next time you perform a
drill-through operation.

« Hybrid Analysis supports only parent—child prefixing on member names.

« Hybrid Analysisis not supported on accounts dimensions.

« Hybrid Analysisis not supported on user-defined dimensions.

« Only the lowest level members of a dimension can be enabled for hybrid
analysis.

« Analytic Services does not support aiases for members that are enabled for
hybrid analysis.

« Analytic Servicesrequires the OLAP Metadata Catalog created in Integration
Servicesin order to drill down in ahybrid analysis relational source.

« You can perform operations and analyses on dimensions that have attributes
attached to one or morelevelsin an outlinethat ishybrid analysisenabled. The
attribute dimension should be fully loaded into Analytic Services.

« Hybrid Analysis does not support scaling of measures dimension members
using any of the operators + (addition), - (subtraction), * (multiplication), and
/ (division). If you use the scaling operators, drill-through queriesinto hybrid
analysis data may show a mismatch between aggregated level-0 values in the
Analytic Services database and the corresponding detail values in your
relational data source.
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« Analytic Servicesignoresall member properties, such asformulas, UDAs, and
aliases for members that are enabled for hybrid analysis.

« Hybrid Analysis supports the Dynamic Times Series function.
« Hybrid Anaysis does not support transparent, replicated, or linked partitions.

« Only thefirst hierarchy of adimension with aternate hierarchies can have
members enabled for hybrid analysis on its lowest levels.

« Hybrid Analysis does not support recursive hierarchies.

« Analytic Services supports drill-through operations defined on members that
are enabled for Hybrid Analysis.

« When building adimension that is enabled for hybrid analysis, you must
ensure that the column in the relationa table that contributes to the leaf level
of the Analytic Services portion of the dimension is non-nullable.

« You can associate an attribute member with a member enabled for hybrid
analysis.

Defining Hybrid Analysis Relational Sources

A hybrid analysisrelational sourceis defined in Integration Services Console.
Detailed information and the specific procedures for performing the following
stepsisavailable in Integration Services online help.
[l To define ahybrid analysis relational source, perform the following steps:
1. Configure one or more relational data sources as described in the Essbase
Integration Services Installation Guide.

Note: If you are using two servers during hybrid analysis, the Data Source Name
(DSN) must be configured on both servers and the DSN must be the same.

2. Create an OLAP model.

The OLAP model star schemais created from tables and columnsin the
relational database. To build the model, Integration Services accesses the
relational databases using the DSNs you configured in step 1.
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In the OLAP model, define the hierarchies that you will use for hybrid
analysis.

Note: You can define any member of any dimension as enabled for hybrid analysis
except members in an accounts dimension. This restriction is necessary because
all members of an accounts dimension, including lower-level members, must
remain in the Analytic Services database.

In the metaoutline, use the Build Multidimensional Down to Here command
to select the level whose members will reside in the Analytic Services
multidimensiona database.

Usethe Enable Hybrid Analysis Down to Here command to sel ect the member
levelsthat will remain in the relational database.

Run amember load to add dimensions and members to the outline.
Run a data load to populate the Analytic Services database with data.

Note: For detailed information on the above steps, see the Essbase Integration
Services Console online help.

Retrieving Hybrid Analysis Data

InHybrid Analysis, applicationsand reporting tools can directly retrieve datafrom
both the relational and the Analytic Services databases by using the following
tools:
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Essbase Spreadsheet Add-in
Essbase Spreadsheet Services
Report Writer

Hyperion Analyzer
Third—party applications

Note: The Analytic Services database and the relational database must be registered
to the same ODBC data sources, and Integration Services must use the same source
name for both databases.

Essbase Analytic Services Database Administrator’'s Guide



Retrieving Hybrid Analysis Data

Because datais being accessed from both the hybrid analysisrel ational sourceand
the Analytic Services database when you perform cal culations or generate reports,
dataretrieval time may increase with Hybrid Analysis; however, most capabilities
of Analytic Services dataretrieval operations are available with Hybrid Analysis,
including pivot, drill-through, and other metadata-based methods.

Retrieving Hybrid Analysis Data with Spreadsheet Add-in

Use the Enable Hybrid Analysis option in the Essbase Options dialog box in
Essbase Spreadsheet Add-in and Essbase Spreadsheet Services to drill down to
membersinthe hybrid analysisrelational source. Refer to the Essbase Sporeadshest
Add-in User’ s Guide and to Spreadsheet Add-in online help for moreinformation
about these functions.

Supported Drill-Down Options in Hybrid Analysis
Hybrid Analysis supportsthefoll owing drill-down optionsin Spreadsheet Add-in:
« Next Level (children)

« All Levels(all descendants)

« Bottom Level (level 0)

« All Siblings (all members with common parent)

For best performance, use children, bottom level, or siblings zoom-ins; avoid
using a descendents zoom-in.

Supported Drill-Up Option in Hybrid Analysis

Hybrid Analysis supports the Parent drill-up option in Spreadsheet Add-in and
Spreadsheet Services. However, the drill-up on arelational member always takes
you to the leaf level member in the Analytic Services outline and not to the
immediate parent of the relational member.
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Retrieving Hybrid Analysis Data with Report Writer

In Report Writer, two commands, enable and disable respectively, Hybrid
Analysis.

« <HYBRIDANALY SISON enables areport script to retrieve the members of
adimension that is enabled for hybrid analysis.

« <HYBRIDANALY SISOFF prevents areport script from retrieving the
members of adimension that is enabled for hybrid analysis.

The <ASYM and <SYM commands are not supported with Hybrid Analysis. If
these commands are present in areport, errors may result. The <SPARSE
command isignored in reports retrieving data from a hybrid analysis relational
source and does not generate errors.

The following is a sample Report Writer script that uses the IDESCENDANTS
command to return hybrid analysis data:

<PAGE (Accounts, Scenario, Market)
Sal es

Act ual

<Col um (Ti ne)

<CHI LDREN Ti ne

<Row ( Product)

<| DESCENDANTS 100- 10
!

Retrieving Hybrid Analysis Data with Hyperion Analyzer
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When you use Hyperion Analyzer, the procedures for retrieving hybrid analysis
dataarethe sameasthe proceduresfor retrieving datathat isnot defined for Hybrid
Analysis. (See the Hyperion Analyzer documentation for detailed information.)

For optimal performance when retrieving hybrid analysis data with Hyperion
Analyzer, keep in mind the following guidelines:

« Alwaysplace dimensionsthat are enabled for Hybrid Analysisalong the rows
when constructing queriesin Analyzer.

« Do not use any sort options if possible.
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« Always use the children operator when drilling down to a hierarchy; do not
use the descendants operator.

« Any additional processing in theform of restrictions or Top/Bottom retrievals
may cause slower query times.

Using Outline Editor with Hybrid Analysis

In Outline Editor, you can toggle the Hybrid Analysis option button to enable or
disable Hybrid Analysis for each dimension that is defined for hybrid analysisin
Integration Services Console. If you open an outline that is not defined for hybrid

analysis, the Hybrid Analysis option button is not displayed on the tool bar.

Note: When Hybrid Analysis is disabled for a dimension, the end user is unable to see
and drill-through to the hybrid analysis data associated with the dimension; however,

the members of the dimension are still visible in Outline Editor.

Figure 84 is an example of how an outline defined for hybrid analysis appearsin
Outline Editor. Note that dimensions that are enabled for hybrid analysis are
identified to distinguish them from dimensions that are not enabled for hybrid
analysis.

Figu

SR

5

re 84: Example of Hybrid Analysis in Outline Editor

tine Dtha (Active Alias Table Default)

- Time Time <4= {Dvnamic Caic)

- Accounts Accounts <2 (Label Only)
~Scenario <2 (Label Only)

- Market <4

- Product {Hybrid Analysis: Enabled) <4

EJ-100 (+) <3 {plias: Colas)

-100-10 (+) (Alias: Cola} (RelChild Present )
-100-20 {+) (Alias: Diet Cola) (RelChild Present )
-100-30 (+) (Alias: Caffeine Free Cola) (RelChid Present)
[F-200 {+) <43 (Alias: Root Beer)

300 {+) <33 (Alias: Cream Soda)
Fel-400 {+) <3 {[Alias: Fruit Soda)
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Managing Data Consistency
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When you create a hybrid analysis relational source, the data and metadata are
stored and managed in the relational database and in the Analytic Services
database;

« Lower-level members and their associated data remain in the rel ational
database.

« Dataintherelational database is mapped to the Analytic Services outline
which is defined for hybrid analysis.

« Theoutline residesin the Analytic Services database.

« Upper—evel membersand their associated dataresideinthe Analytic Services
database.

Because data and metadata exist in different locations, information may become
out of sync.

Analytic Services depends upon the OLAP Metadata Catalog in Integration
Services to access the hybrid analysis relational source. At Analytic Services
database startup time, Analytic Server checks the number of dimensions and
members of the Analytic Services outline against the related metaoutline.

Any changes made to the associated OL AP model or metaoutline during an
Integration Services session are not detected by the Anaytic Server until the
Analytic Services database is started again. Undetected changes can cause data
inconsistency between the Analytic Services database and the hybrid analysis
relational source.

If changes are made in the hybrid analysis relational source and members are
added or deleted in the OLAP model or metaoutline, such changes can cause the
Analytic Services outline to be out of sync with the metaoutline on whichiitis
based. These types of changes and their effect on the hierarchical structure of a
dimension are not reflected in the Analytic Services database until the outline build
and data load process is completed through Integration Services Console.

In Essbase Administration Services, the Restructure Database dialog box has a
check box that enables awarning whenever a restructuring affects an outline
containing a hybrid analysis relational source. Such a problem occurs, for
example, if members with relational children are moved or deleted.
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Warningsarelisted inthe applicationlog. You should decideif the warningsreflect
athreat to data consistency. To view the application log, see“Viewing the Analytic
Server and Application Logs’ on page 997.

The Analytic Services administrator has the responsihility to ensure that the
Analytic Services multidimensional database, the relational database, and the
Integration Services OLAP model and metaoutline remain in sync. Both
Administration Services and Integration Services Consol e provide commands that
enable the administrator to perform consistency checks and make the appropriate
updates.

For a comprehensive discussion of maintaining data consistency, see Chapter 46,
“Ensuring Data I ntegrity.”

For a comprehensive discussion of restructuring a database, see Chapter 52,
“Optimizing Database Restructuring.”

Managing Security in Hybrid Analysis

The Analytic Services administrator determines access to the hybrid analysis
relational source on an individual Analytic Services user level. Access for Hybrid
Analysisis governed by the same factors that affect overall Analytic Services
security:

« Permissions and access levels for individual users and groups of users
« Permissions and access levels for the server, application, or database

« Specific database access levels for particular database members

If asecurity filter enables you to view only the relational children of the level 0
members that you have access to in Analytic Services, then you cannot view the
relational children of the level 0 members that you do not have accesstoin
Analytic Services.
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Using
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Assumethat you have the following outline, where San Francisco and San Jose are
relational children of California, and Miami and Orlando arerelational children of
Florida:
Harket
West
California
San Francisco
San Jose
East
Florida
HMiami
Orlando

Inthisexample, if afilter allowsyou to view only level 0 member California and
its descendants, you can view Californiaand itsrelational children, San Francisco
and San Jose; however, you cannot view the children of level 0 member Florida.

For detailed information on Analytic Services security, seethe following chapters:
« Chapter 36, “Managing Security for Users and Applications’

« Chapter 37, “Controlling Access to Database Cells’

« Chapter 38, “ Security Examples’

Formulas with Hybrid Analysis

Formulas used with members enabled for hybrid analysis are subject to the
following limitations:

« Formulas are supported only on a measures dimension.
« Formulas cannot be attached to relational members.
« Formulas cannot reference arelational member by name.

« Member set functions (such as @CHILDREN and @DESCENDANTS),
which generate member listsin aformula, execute only in the Analytic
Services portion of the outline.
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If aformulaor member enabled for hybrid analysis contains one or more functions
that are not supported by Hybrid Analysis, Analytic Servicesreturnsthe following
€rror message:

Error executing formula for menber

[ menber - name-t o- whi ch-formul a-i s-attached] (line [line#

where the of fendi ng function appears inside the fornula):
function [Nanme of the offending function] cannot be used in
Hybrid Anal ysis.

Unsupported Functions in Hybrid Analysis

Hybrid Analysis does not support all Analytic Services functions. The following
topics specify the categories of significant Analytic Services functions not
supported by Hybrid Analysis.

Relationship Functions

Hybrid Analysis does not support functions that ook up specific valuesin the
database based on current cell location and a series of parameters. Some examples
of these functions are given next.

@ANCEST @SPARENT
@SANCEST @CURLEV
@PARENT @CURGEN

Member Conditions Functions

Hybrid Analysis does not support functions used to specify member conditions.
Some examples of these functions are listed next.

@ISIANCEST @ISLEV
@ISIPARENT @ISSAMEGEN
@ISISIBLING @I SUDA
@ISMBR
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Range Functions

Hybrid Analysis does not support functions that use a range of members as
arguments. Rather than return a single value, these functions cal cul ate a series of
valuesinternally based on the range specified. Some examples of range functions
that are not supported are listed next.

@PRIOR @MOVAVG
@SHIFT @ALLOCATE
@PRIORS @MDALLOCATE
@SHIFTS @VAR

@NEXT @VARPER
@MDSHIFT @MEDIAN
@MOVSUM @RANK

Attribute Functions

Hybrid Analysis does not support any Anaytic Services functions that deal with
attributes. Some examples of these functions are listed next.

@ATTRIBUTEVAL
@ATTRIBUTESVAL
@WITHATTR

Current Member and XREF Functions
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Hybrid Analysis does not support the following functions used to determine
whether the current member is the member being specified.

@CURRMBR
@XREF
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! (exclamation points)
in names in scripts and formulas, 145
" (double quotation marks)
in application and database names, 133
in dimension and member names, 143
termsin scripts and formulas, 145 to 146
#MISSING values, 50, 67
skipping, 157
$ALT_NAME setting, 173
% (percent signs)
in names in scripts and formulas, 146
% operators
defining member consolidations, 161
in unary operations, 106
& (ampersands)
in names in scripts and formulas, 145
() (parentheses)
in dimension and member names, 144
in names in scripts and formul as, 146
* (asterisks)
in application and database names, 133
in names in scripts and formulas, 145
* operators, 106, 161
+ (plus signs)
in application and database names, 133, 144
in names in scripts and formul as, 146
+ operators
defining member consolidations, 161
in unary operations, 106
member consolidation, 105
, (commas)
in application and database names, 133, 144
in names in scripts and formulas, 146
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. (periods)
in application and database names, 133, 144
in names in scripts and formulas, 146
/ (slashes)
in application and database names, 133
in names in scripts and formul as, 146
| operators
defining member consolidations, 161
in unary operations, 106
[* *[ character pairs, 177
: (colons)
in application and database names, 133
in names in scripts and formul as, 146
; (semicolons)
in application and database names, 133
in names in scripts and formulas, 146
< (lessthan signs)
in application and database names, 133, 144
in names in scripts and formulas, 145
= (equal signs)
in application and database names, 133
in dimension and member names, 144
in names in scripts and formulas, 146
> (greater than signs)
in application and database names, 133
in names in scripts and formulas, 145
—> operators, 49, 67
usage examples, 46
? (question marks)
in application and database names, 133
@ (at signs)
in dimension and member names, 144
in names in scripts and formulas, 145
@ATTRIBUTE function, 207
@ATTRIBUTEVAL function, 207
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@TODATE function, 207
@VAR function, 110, 158
@VARPER function, 110, 158
@WITHATTR function, 207
@XREF function, 136

[1 (brackets)

in application and database names, 133, 146

\ (backslashes)

in application and database names, 133, 144

in names in scripts and formulas, 146
_ (underscores)

in dimension and member names, 144
{} (braces)

in dimension and member names, 144

in names in scripts and formulas, 146
| (vertical bars)

in application and database names, 133, 144

~ (tildes)
in names in scripts and formulas, 146
~ operators, 106, 161
— (hyphens, dashes, minus signs)
in dimension and member names, 144
in names in scripts and formulas, 146
— operators
defining member consolidations, 161
in unary operations, 106
' (single quotation marks)

in application and database names, 133, 144

in dimension and member names, 144

Numerics

0 (zero) values
skipping, 157

A

access
cellsin blocks, 48, 66, 256
controlling, 240, 261
data sources, 242

replicated partitions and, 242

datatargets, 242, 251
getting started tips, 54
internal structures optimizing, 46, 64
linked objects, 211
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local, 245
matrix-style, 62
optimizing, 235, 240
partitioned databases, 240 to 241, 258
troubleshooting, 292
remote databases, 240
simultaneous, 242, 256
Access databases. See SQL databases
accessing
Hyperion Download Center, xvi
Hyperion Solutions Web site, xvi
Information Map, xvi
online help, xvi
accounts
administrators, 261 to 262
partitions and, 272
users, 258
accounts dimension
calculations on, 108, 110, 113
creating, 155
currency applications, 218
description, 98
setting, 154
time balance membersin, 155
usage examples, 41, 72, 107
usage overview, 155
actual expense vs. budgeted
setting properties, 158
ad hoc currency reporting, 220
adding
See also building; creating; defining
dliastablesto outlines, 171 to 172
commentsto dimensions, 177
dimensions and members, 143
dimensionsto outlines, 70
restructuring and, 151
members, 34, 246
guidelinesfor, 106
to dimensions, 164
shared members to outlines
caution for placing, 165
addition

setting member consolidation properties, 161

addition operators (+)
defining member consolidations, 105
in unary operations, 106
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member consolidation, 161
Administration Server
adding to Enterprise View, 120
described, 117
Administration Services Console
described, 117
retrieving data, 117
Administration Services. See Essbase Administration
Services
administrative accounts, 261 to 262
partitions and, 272
administrators
controlling partitioned updates, 243
getting started with Analytic Services, 54
maintenance routines, 59
minimizing downtime, 245
Agent. See Server Agent
aggregation
See consolidation
AlX servers. See UNIX platforms
diastables
clearing contents, 173
copying, 172
creating, 171, 173
described, 169
importing/exporting, 173
introducing, 170
maximum per outline, 171
removing from outlines, 173
renaming, 172
setting as current with Outline Editor, 171
setting the current aiastable, 172
ALIAS. Seadliasfield type
aliases
creating, 170
defined, 169
multiple, 169
network aliases
caution for partitions, 272
shared members and, 165
with embedded blanks, 173
alphabetizing members, 148
$ALT_NAME setting, 173
alter application (MaxL), 135 to 136, 214
alter database (MaxL), 135 to 136
alter system (MaxL), 135 to 136
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altering. See changing; editing
alternate names. See aliases
ampersands (&)

in namesin scripts and formulas, 145
analysis, 32

defining objectives, 83

example, 89

getting started tips, 54

optimizing, 209

single-server applications, 80, 83
Analytic Server

adding to Enterprise View, 120
Analytic server. See server
Analytic Services

architecture, 61

development features described, 26

fundamentals, 54

getting started tips, 54

unsupported functionsin Hybrid Analysis, 305
Analytic Services client. See clients
Analytic Services Server Agent. See Server Agent
analytical functions, key

allocations, 25

ratios, 25

trend analysis, 25
analyzing database design

guidelines, 88
ancestor-descendant rel ationships, 36
ancestors

currency conversions and, 221

defined, 36
annotating

See also comments

datacells, 210

databases, 132

partitions, 272
Application Log Viewer. See Log Viewer
Application Programming Interface. See API
application servers, used with Administration Server,

118

applications

See also partitioned applications

components, 127

creating, 131

on client, 127
currency conversions and, 217
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data distribution characteristics, 38, 62 aliases to members, 169 to 170, 173
designing partitioned, 241 properties to dimensions, 154 to 155, 159
scenarios for, 262 overview, 154 to 155, 157
designing single-server, 77, 80 properties to members, 97, 99
developing, 44 variance reporting properties, 158
process summarized, 78 asterisks (*)
maintaining, 59 in application and database names, 133
naming rule, 133 in names in scripts and formulas, 145
OLAP, 31 at signs (@)
overview, 126 in dimension and member names, 144
partitioned in names in scripts and formulas, 145
benefits of, 233 to 234 attaching to databases. See connections
choosing when not to use, 240 attachments
when to use, 240 See also linked reporting objects
sample, 216 removing, 212
storing, 126 saving, 211
applying viewing in Application Manager, 212
See also setting @ATTRIBUTE function, 207
skip properties, 157 attribute associations
APPLY OTLCHANGEFILE command, 286 base dimensions, 183 to 184
archiving lost in cut or copy and paste, 185
datatargets, 251 requirements, 183
areas Attribute Calculations dimension
See also partitions accessing members from, 205
changing shared, 285 changing member names, 200
defined, 236 instead of consolidation symbols, 201
defining, 273 instead of member formulas, 201
linked partitions, 273 members, default, 203
mapping to specific, 279 properties of, 201
replicated partitions, 273 retrieving multiple members from, 205
transparent partitions, 273 ATTRIBUTE command, 239
Aress page (Partition Wizard), 273 attribute dimensions
arithmetic operations comparison with standard dimensions, 188
currency conversions, 224 creating in Outline Editor, 160
formulas and, 110 described, 98, 182
performing on members, 161 members
arranging overview, 183
cellsin blocks, 48, 66 prefixes and suffixes, 196
members in dense dimensions, 48, 66 outline design, 93
membersin outlines, 48, 66 using to avoid redundancy, 93
arrays, 48, 66 attribute values, 184, 186
ascending sort order attributes
members in outlines, 148 advantages, 181
assigning as values resulting from formulas, 194
See also defining; setting Boolean type
access levelsto linked objects, 211 changing default member names, 197
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described, 187
duplicate values, 196
calculating
accessing calculated data, 205
Analytic Services functions, 207
Attribute Calculations dimension, 201
default calculation, 203
examples, 204
multiple calculations, 205
performance considerations, 205
process, 202
using attributes in formulas, 206
date type, 187
changing the member name format, 198
duplicate values, 197
defined, 180
design considerations, 192
in formulas with two-pass calculations, 189
mapping in partitions, 277
member name format, 196
member names, 196
numeric type
defined, 187
defining ranges, 198
duplicate values, 197
ranges, 187
process for defining manually, 180
shared member design approach, 193
standard dimension design approach, 193
text type, 187
time-dependent values, 194
types, 187
UDAs
alternative design approach, 193
feature comparison, 190
setting, 176
user-defined
Seealso UDAs
using in partitions, 238

Index, B
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setting time balances, 157
Avg member
Attribute Calculations dimension, 204
changing name, 200

B

backslashes (\)
in application and database names, 133, 144
in namesin scripts and formulas, 146
base dimensions
defined, 183, 235
members
associations, 183
attribute formulas, 206
attributes, 184
Basic databases. See Demo Basic database; Sample
Basic database
batch processing time, 254
BEGINARCHIVE command
partitioned applications and, 252
benefits of Analytic Services, 26
blanks. See white space
blocks. See data blocks
Boolean
attribute dimension type, 187
attributes
changing default member names, 197
described, 187
duplicate values, 196
bottom-up calculation
transparent partitions, 253
bottom-up ordering
caculations, 174
bottom-up partitioning
defined, 235
braces ({})
in dimension and member names, 144
in namesin scripts and formulas, 146

brackets ([])
in application and database names, 133, 146

@ATTRIBUTEVAL function, 207
audience for this guide, xv

automating routine operations, 59 branches

average time balance property, 157 data hierarchies, 35 to 36

averages browser for editing objects, 210
Attribute Calculations dimension, 204 budgets

for time balance calculations comparing actua to budgeted, 158
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example database for forecasting, 79
partitioned applications and, 242
variance reporting and, 110
buffers
See also caches
building
See also adding; creating
database outline, 34
databases
development process for, 80
examplefor, 79
prerequisites for, 80
dimensions
dynamically. See dynamic builds
guidelines for, 84, 90
builds. See dynamic builds
business models
checklist for creating, 87

C

CALCALL command
currency conversions, 225
partitioned applications and, 252
CALC COL command. See CALCULATE
COLUMN command
CALC ROW command. See CALCULATE ROW
command
calc scripts. See calculation scripts
calculated data, 103
calculation scripts, 110
currency conversions, 224 to 226
defined, 129
names with special characters, 145 to 146
UDAsand, 176
calculations

See also calculation scripts; dynamic cal culations

across multiple processors, 240

adding formulas to, 110

attributes
accessing calculated data, 205
Attribute Calculations dimension, 201
default calculation, 203
described, 200
examples, 204
multiple calculations, 205
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performance considerations, 205
process, 202
using attributes in formulas, 206
caution for changing outlines and, 147
checklist for defining, 114
currency conversions, 224 to 225, 229
dates, 109
difference between actual and budgeted, 158
extending capabilities, 111
handling missing and zero values, 157
members across multiple parents, 164
members with different operators, 161
operator precedence, 161
optimizing
with attributes, 205
optimizing with search, 48, 66
partitioned applications
with replicated partitions, 246
with transparent partitions, 251 to 254
performance, with attributes, 205
rel ationships between members, 110
setting up two-pass, 113, 174
single-server applications, 103 to 108, 110
variance performance, 110
case-sensitive names
improved for applications and databases, 133
setting for database, 143
CCONV command
usage examples, 225 to 226
usage overview, 224
CCONV TOLOCALRATE command, 224
CCTRACK setting, 229
cells
accessing, 48, 66
simultaneously in different databases, 256
annotating, 210
contents, 44
empty, 50, 67
caution for storing, 43, 74
linking objects to, 209
mapping to targets, 236
ordering in blocks, 48, 66
partitioning and, 244, 250, 256
removing linked objects, 212
returning unique values for, 47, 65
centralized data repositories, 80
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.CFGfiles
See also configurations
changes
overwritten, 243
tracking outline, 286
changing
See also editing; altering
alias table names, 172
consolidations, 99
data, 243
default storage properties, 99
dense and sparse storage, 146
member combinations for linked objects, 211
outlines, 139
caution for, 147
character searches. See searches
character strings. See strings
characters
forbidden at the beginning of a name, 144
maximum
in application and database names, 133
in dimension names, 143
in member names, 143
in URLs, 214
quoting in scripts and formulas, 145 to 146
checking
disk space, 78
.CHG files, 286
child
See also parent/child relationships
as only member (implied sharing), 168
calculation order for outlines, 174
consolidation properties and, 160
currency conversions and, 218
defined, 35
shared member as, 165
choosing
data sources, 241
datato partition, 237, 240 to 241
dimension storage type, 41, 68, 70, 72
dimension type
guidelinesfor, 84
partition type, 242 to 243, 257, 260
circular dependency
partition,partition
disabled at server, 291

CLEARDATA command

partitioned applications and, 251
clearing

See also deleting

aliastables, 173

data, 251

caution, 211

client

interfaces

accessing linked objects and, 211

client workstations

limitations, 127
client-server applications

See also single-server applications
closing

See also exiting; quitting; stopping
colons (:)

in application and database names, 133

in names in scripts and formulas, 146
columns

See also fields
combining fields. See joining fields
command-line interface

See also ESSCMD; server console
commands

Seealso the names of the specific command
commas (,)

in application and database names, 133, 144

in namesin scripts and formulas, 146
comments

See also annotating

adding to dimensions, 177

adding to members, 177

storing, 211
common currency, 215
comparing

data values, 50, 158

timestamps for outlines, 287
compression

asdefault, 49, 67
computing data relationships, 34
conditional operators, 110
conditions

logical, 110
configurations

currency calculations, 229
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dense and sparse storage, 146
determining optimal, 40, 68
dimensions

determining optimal, 72

setting dimensions automatic vs manual, 40, 68

connections
databases with data cells, 256

Essbase Administration Services and, 119

losing between partitions, 291

preventing system failures, 240, 245
consistency. See dataintegrity
console. See server console
consolidation

changing, 99

default order, 106

defined, 34

excluding members from, 161 to 162

levels within adimension, 36

operators listed, 161

restrictions, 99

specifying requirements for, 95
consolidation paths

defining, 104, 106

checklist for, 107

consolidation properties

described, 160

setting, 160
consulting services, xix
contracting. See collapsing
conventions. See naming conventions
conversions

See also currency conversions
converting currency

described, 215

process for, 222
coordinates (data values), 44
COPY DB command, 142
copying

Seealso duplicating; replicating

base dimension members, 185

data, 251

from data targets, 242

substitution variables, 136
copying, aliastables, 172
COPYOBJECT command, 172
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Count member
Attribute Cal culations dimension, 203
changing name, 200
country dimension
currency applications, 218, 220
description, 98
usage overview, 159
country-specific data. See locales
crashes
minimizing, 240, 245
create application (MaxL ), 132
create database (MaxL), 132, 141, 223
create database as (MaxL ), 142
create location alias (MaxL ), 137
create partition (MaxL), 282
CREATEAPP command, 132
CREATEDB command, 132, 141, 223
CREATELOCATION command, 137
CREATEVARIABLE command, 135
creating
See also adding; building
aliastables, 171, 173
aliases, 170
applications
new, 131
on client, 127
database outlines, 68
guidelines for, 92
prerequisitesfor, 80 to 81
process, 140
properties of, 97
databases
as optimized, 75
new, 131
on client, 127
reasons for splitting, 94
Dynamic Calc and Store members, 163
Dynamic Calc members, 163
filters
for partitioned databases, 261
formulas
to optimize performance, 110
linked partitions, 258
linked reporting objects, 209
member groups, 164
outlines, for currency conversions, 224
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partitions
for currency conversions, 219
new, 269
process summarized, 234
transparent, 248
replicated partitions, 243, 245
shared members
guidelinesfor, 165
overview, 164
with Outline Editor, 165
substitution variables, 135
transparent partitions, 249
UDAs, 176
cross-dimensional operator (—>)
described, 49, 67
usage examples, 46
crosstab, defined, 181
CURCAT. See currency category field type
CurCategory dimension, 221
CurName dimension, 220
CURNAME. See currency name field type
currency
ad hoc report, 220
converting, 215
defining country-specific, 159
exchange rates
calculation options, 229
defining categories of, 159
usage example, 216
currency applications
overview, 215
sample, 216
structure of, 217
CURRENCY command
usage overview, 228
currency conversion methodologies, 222
currency conversions
application structure, 217
base to local exchange, 159
caculating, 224
calculation methods, 224
databases required, 217
keeping local and converted values, 225
methodol ogies, 222
overview, 215
overwriting loca values, 225

process for, 222

reporting, 228

sample applications, 216

tagging dimensions for, 159

tracking, 229

troubleshooting, 231
currency database

contents of, 220

defined, 217
currency names

usage example, 218, 220
currency partition dimension

description, 98

usage overview, 159
currency partitions, 219
currency type dimension, 221
CurType dimension, 221

D

dashes (-)
in dimension and member names, 144
in names in scripts and formulas, 146
data

accessing. See access
calculated vs. input, 103
categorizing. See dimensions
changing, 243
clearing

and LROs, 211

calculation command, 251
computing relationships, 34
controlling flow, 240
copying, 251
derived, 246
distribution characteristics, 38, 62
improving accessto, 235, 240
irrelevant, 93
loading

for testing purposes, 103

from external sources, 82

from partitioned applications, 243, 251, 253

manipulating remote, 248
missing from partition target, 291
monitoring changes, 130

not associated with members, 99
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partitioning guidelines, 237, 240 to 241
pivoting, 32

previewing in Administration Services Console,

117
recalculating
after member name changes, 147
referencing in dimensions, 44
refreshing, 245
replicating, 240, 246

retrieving in Administration Services Console,

117
sharing, 237
across multiple sites, 241
disabling, 99, 163, 169
in partitioned databases, 236, 273
storing. See storage
synchronizing
in partitioned databases, 234, 240
usage example, 265
time-sensitive, 94
viewing
by specifying coordinates, 44
in data targets, 256
in different perspectives, 50
in multidimensional databases, 32
dataanaysis
defining objectives, 83
example, 89
getting started tips, 54
optimizing, 209
single-server applications, 80, 83
data blocks
and index system, 46, 64
as multidimensiona arrays, 48, 66
defined, 46, 64
retrieving, 47, 65, 71
storing, 39, 68
two-dimensional example, 42, 73
with no values, 49, 67
datacells. See cells
data compression
as default, 49, 67
data consistency
See also data integrity
data coordinates, 44
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datafiles
Seealsofiles
datafilters
creating, 261
data hierarchies
concepts, 34
rel ationships defined, 35 to 36
dataload
rules
described, 128
data points. See céells
Data Preview Grid, 117
data repositories, 80
data sets
copying portions, 242
distribution, 38, 62
non-typical, 72
typical nature of data, 39, 68
data sources
accessing data
replicated partitions and, 242
using transparent partitions, 242
changing outlines, 286
defined, 236
defining
for multiple partitions, 237
for replicated partitions, 271
identifying, 81
logging into, 272
losing connections to, 291
mapping information, 236
mapping members, 273, 279
member names differing from targets, 236
partitioning information for, 235
propagating outline changes
process summarized, 284, 286
remote data retrievals and, 248
replicating
derived data, 246
members, 246
partial sets, 242
selecting valid, 241
specifying shared areas, 273
updating changesto, 248

data storage. See storage; Analytic Services kernel
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datatargets rolling up, 105
accessing data, 242, 251 storing, 162, 164
archiving, 251 unique, 47, 65
calculations and, 247, 254 variables as, 133
changing datain, 243 database administrators. See administrators
changing outlines, 286 database cells
copying from, 242 accessing, 48, 66
defined, 236 simultaneoudly in different databases, 256
defining annotating, 210
for multiple partitions, 237 contents, 44
for partitions, 271 empty, 50, 67
logging into, 272 caution for storing, 43, 74
losing connectionsto, 291 linking objects to, 209
mapping information, 236 mapping to targets, 236
mapping members, 273 ordering in blocks, 48, 66
member names differing from source, 236 partitioning and, 244, 250, 256
missing data, 291 removing linked objects, 212
partitioning information for, 235 returning unique values for, 47, 65
propagating outline changes database design, attribute dimensions, 93
process summarized, 284, 286 Database Designer privilege. See DB Designer
propagating outline changes, process privilege
summarized, 284 database models, creating as a part of database
specifying shared areas, 273 design, 82
updating changes to, 243 database objects
viewing datain linked partitions, 256 calculation scripts, 129
data values data sources, 128
See also missing values; range of values linked reporting objects, 130
averaging member select definitions, 130
for time periods, 157 outlines, 128
changing in replicated partitions, 243 overview, 127
comparing, 158 report scripts, 129
comparing example, 50 rulesfiles, 128
defined, 45 security definitions, 129
displaying specific, 48, 66 spreadsheet queries, 130
distribution among dimensions, 38, 62 database outlines. See outlines
duplicating, 99 databases
identical, 106 See also data; partitioned databases
in partitions, 234 accessing, 261
location, 44 remote, 240
measuring, 98 annotating, 132
member with no, 164 attaching to. See connections
overwriting building
for currency conversions, 225 development process for, 80
referencing, 44 examplefor, 79
retrieving prerequisites for, 80
from remote databases, 248 building an outline, 34
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checklist for analyzing, 95
creating, 75, 94, 131
on client, 127
creating accounts for, 258, 261 to 262
creating aliasfor, 137
currency conversions and, 217
determining scope, 89
distributing. See partitioning
fine tuning, 88
identifying data sources, 81
linking related, 266
minimizing downtime, 245
mission-critical, 240
multidimensional defined, 31
naming rules, 133
navigating between, 256, 258
non-contiguous portionsin, 236
objects, 127
OLAP, 31
optimizing access, 235, 240
overview, 126
partitioning, 234, 236
guidelinesfor, 240 to 241
sampl e applications showing, 242
planning prerequisites, 81
reducing size, 245
related information among, 240
removing dimensions, restructuring and, 151
removing partitions, 290
restructuring
changing outlines and, 147
in partitioned applications, 252
Sample Interntl, 216
Sample Xchgrate, 216
slicing, 50
splitting, 94, 235
testing design, 103
with differing dimensionality, 234
DATACOPY command
currency conversions and, 226
partitioned applications and, 251
DATALOAD.ERR
See also error log files
date
attribute dimensions
changing the member name format, 198
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attributes
defined, 187
duplicate values, 197
formats
changing in attribute dimensions, 198
date calculations
described, 109
dBASE
databases. See SQL databases
.DDB files, 282 to 283, 286
Default table (aliases), 170
defaults
data storage, 99
dimension properties, 154
time balance property, 156
variance reporting properties, 158
defining
See also adding; creating; setting
calculations (checklist for), 114
consolidation paths, 104, 106
checklist for, 107
custom attributes, 176
data sources
for multiple partitions, 237
for replicated partitions, 271
data storage properties, 162
datatargets
for multiple partitions, 237
for partitions, 271
dimension properties, 97, 153 to 154
caution for two-pass tags, 174
dynamic calc properties, 163
member properties, 153, 160
aslabd only, 164
partitioned areas, 273
partitions, 236 to 237, 240 to 241
linked, 258
multiple, 237
replicated, 243, 245
transparent, 249, 251
shared member properties, 164 to 165
two-pass calculations, 174
UDAs, 176
definition files. See partition definition files
DELETELOCATION command, 137
DELETEVARIABLE command, 135
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deleting
See also clearing
aliastables, 173
dimensions, and restructuring, 151
items from outlines, 173
linked objects, 212
partitions, 290
substitution variables, 135
delimiters
See also file delimiters
dense dimensions
See also dimensions; sparse dimensions
attribute design approach, 194
defined, 38, 62
location in outline, 100, 195
member order and, 48, 66
partitioning, 246, 253
selecting, 68
selection scenarios, 41, 70 to 72
setting, 146
viewing member combinations, 46, 49, 64, 67
vs sparse dimensions, 38, 62
derived data, 246
descendants
currency conversions and, 221
defined, 36
descending sort order
members in outlines, 148
design checklists
analyzing database scope, 95
creating business models, 87
defining calculations, 114
defining consolidations, 107
defining dimension properties, 100
identifying data sources, 81
partitioning databases, 240 to 241
selecting partition types, 260
design guidelines
attributes, 192
dimensions, 88
outlines, 100
designing
See also building; creating
for optimal calculations, 195
partitioned applications, 233 to 234, 240 to 241
scenarios for, 262
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single-server applications, 77, 80
Desktop window. See Application Desktop window
detail members, 36
developing applications

data storage, 44

process summarized, 78
differences

between attributes and UDAS, 190

between standard and attribute dimensions, 188
dimension building

rules, 128
dimension names

maximum length, 143
dimension, as highest consolidation level, 33
dimensions

See also dense dimensions; sparse dimensions;

attribute dimensions; standard dimensions;
base dimensions

adding, 34

adding commentsto, 177

adding members, 164

guidelinesfor, 106

partitioned applications, 246
adding to outlines, 70, 143

restructuring and, 151

applicable to business models, 82

arranging in hierarchies, 34 to 35

associating formulas with, 175

attribute

See also attribute dimensions
described, 182
attribute vs standard, 33
auto-configuring, 40, 68
base
See also base dimensions
defined, 183

building
dynamically See dynamic builds
guidelinesfor, 84, 90

categorized, 62

consolidation levels, 36

currency databases, 220

databases with different, 234

defined, 33

defining properties, 97, 153to 154

caution for two-pass tags, 174
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deleting and restructuring, 151

display location alias (MaxL), 137

dense and sparse storage, 146 displaying
determining optimal configuration, 40, 68, 72 data, 32, 44, 50
determining valid combinations, 91 in targets, 256

examples
time-balanced data, 155 to 156
fixing as constant, 45

getting member combinations, 49, 67

getting started with setting up, 56
handling missing valuesin, 157
irrelevance across, 93

moving in outlines, 147
naming, 143

non-specific, 98

optimum order in outline, 195
ordering members, 48, 66
positioning in outlines, 147
predefined types described, 98
referencing datain, 44

relationship among members, 35 to 36

selection guidelines, 84
sharing members, 165
single-server models, 100
sorting, 148
sparse and dense
storage, 146
sparse/dense
recommendations, 39, 68
splitting, 92
standard
See also standard dimensions
alternative for attributes, 193

compared with attribute types, 188

described, 183
standard vs dynamic, 33
tagging
as specific type, 154
for currency conversion, 159
two-pass calculations and, 174
types, 33
disk space
checking, 78
conserving, 240
partitioned databases, 240 to 241
with replicated partitions, 245
with transparent partitions, 251
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linked objects, 212
member combinations, 46, 49, 64, 67
specific values, 48, 66
unique values, 47, 65
distributed databases. See partitioning
distribution (multidimensional models), 38, 62
dividing
applications. See partitioned databases,
partitions; splitting, databases
databases, 94, 235
division
consolidation property, 161
documents
conventions used, xvii
Essbase Administration Services, 117
feedback, xix
ordering print documents, xvii
structure of, xvi
documents, accessing
Hyperion Download Center, xvii
Hyperion Solutions Web site, xvi
documents, linking external, 210
dollar values
converting to USD, 225
exchange rates, 216
double quotation marks (")
in application and database names, 133
in dimension and member names, 143
intermsin scripts and formulas, 145
termsin scripts and formulas, 146
downtime, 245
drilling across
facilitating, 258
linked partitions, 256 to 257
to adatatarget, 259
drop location alias (MaxL), 137
DUPGEN. See duplicate generation field type
DUPGENALIAS. Seeduplicategeneration aliasfield
type
DUPLEVEL. Seeduplicate level field type
DUPLEVELALIAS. Seeduplicate level diasfield

type
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duplicate members
See shared members

duplicating
See also copying; replicating
data, 240
data values, 99
outlines, 142

Dynamic Calc and Store members
creating, 163
described, 99, 162
partitioning, 247, 254
replicating, 247

Dynamic Calc members
and sparse dimensions, 100, 195
Attribute Calculations dimension, 201
creating, 163
description, 162
effects on members, 99
partitioning, 246 to 247, 254
replicating, 246 to 247

dynamic calculations
Attribute Calculations dimension, 201
replicated partitions, 246
transparent partitions, 254

E

EAS. See Essbase Administration Services
East database, partitioning, 242
editing
See also changing
outlines, 141
education services, xix
electronic mailboxes, 210
email aerts, 130
empty database cells
caution for storing, 43, 74
described, 67
preventing, 50
emptying. See clearing
ENDARCHIVE command
partitioned applications and, 252
ENDFIX command
currency conversions and, 225 to 226
environments
See UNIX platforms; Windows platforms

.EQD files, 130
equal signs (=)
in application and database names, 133
in dimension and member names, 144
in namesin scripts and formulas, 146
equations
See also formulas
.ERR files See also error log files
Essbase Administration Services
application servers, 118
architecture, 117
connecting to, 119
deployment, 118
documentation, 117
overview of, 117
ports, 121
relational databases, 118
restructuring partitioned databases, 252
starting, 119
users, 119
ESSCMD
See also specific command
Excel spreadsheets. See Spreadsheet Add-in
exchange rates
calculating options, 229
defining, 159
in currency applications, 217
usage example, 216
exclamation points (1)
See also bang command
exclamation points (1), in namesin scripts and
formulas, 145
excluding members from consolidations, 161 to 162
exclusive locks. See Write locks
exiting
See also closing; quitting; stopping
expense property
described, 110
requirement, 158
EXPORT command
partitioned applications and, 252
export Iro (MaxL), 213
exporting
aliastables, 173
LROs, 213
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externa data sources
for loading data, 82
linking to cells, 210

F

failures
preventing, 240, 245
Fal se Boolean member name, changing default name,
197
fields
See also columns
delimiters/separators. See file delimiters
file delimiters
partition mapping files, 277
files
See also datafiles; rulesfiles; text files
attaching external to cells, 210
logging outline changes, 286
restrictions for linking, 211
specifying size for linked, 212, 214
storing, 211
filters
creating
for partitioned databases, 261
overriding in partitions, 243
financial applications
comparing actual to budgeted expense, 158
containing time-sensitive data, 94
example for building, 79
finding
specific values, 48, 66
first time balance property
example, 156
first-time users, 53
FIX/ENDFIX command
currency conversions and, 225 to 226
flags (partitions), 235
formats
See also formatting commands
dliastables, 173
comments, 177
linked object restrictions, 211
formatting, database outlines, 33
formulas
associating with dimensions or members, 175
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creating, 110, 175
in partitioned applications, 254 to 255
names with special characters, 145 to 146
run-time, 189
shared members and, 165
FoxPro databases. See SQL databases
functions
See also the specific @function
defined, 110
generating member lists, 207
run-time, 189
fundamentals, 54

G

generation names

assigning, 37

creating, 175
generations

defined, 36

levelsvs, 37

naming, 37, 175

reversing numerical ordering, 37
GETALLREPLCELL S command, 290
GETATTRINFO command, 195
GETPARTITIONOTLCHANGES command, 286
getting started with Analytic Services, 54
GETUPDATEDREPLCELLS command, 290
global placeholders, 133
granularity, 241
greater than signs (>)

in application and database names, 133

in names in scripts and formulas, 145
groups

creating member, 164
guest accounts, 258
guidelines for analyzing database design, 88

H

headers. See header information; header records
headings
See also column headings; field names; row
headings
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hierarchies defined, 47, 64
data, 34 determining optimal size, 71 to 72
relationships defined, 35 to 36 disadvantage of large, 71
members, 34 rebuilding. See restructuring
outlines, 139 retrieving linked reporting objects, 211
hosts, and partitions, 292 usage described, 47, 65
HP-UX servers. See UNIX platforms index entries
HTML files, 210 as pointer to data block, 47, 65
Hybrid Analysis for data blocks, 47, 64
unsupported Analytic Services functions, 305 index searches, 48, 66
Hyperion Consulting Services, Xix information flow, 80
Hyperion Download Center, for accessing input data
documents, xvii defined, 103
Hyperion Education Services, xix inserting. See adding
Hyperion Esshase Query Designer, 130 integers. See numbers; values
Hyperion product information, xix integrity. See data integrity
Hyperion Solutions Web Site, for accessing Intelligent Calculation
documents, xvi currency conversions and, 227
Hyperion Technical Support, Xix interdimensional irrelevance, 93
hyperion.com, 57 interfaces between linked objects and client, 211
hyphens (-) international applications. Seelocales
in dimension and member names, 144 Interntl database, 216
in namesin scripts and formulas, 146 inventory example
getting averages, 157
| tracking, 79

irrelevant data, 93
identical values, 106

identifying data sources, 81 L
ignoring
#MISSING and zero values, 157 |abel members
implementing security measures See also label only property
guidelines for, 59 label only property
partitioned databases, 261 defining, 164
planning, 82 described, 99
implied shared relationships, 99, 168 description, 163
import Iro (MaxL), 213 usage example, 107
importing languages
diastables, 173 country-specific dimensions, 98, 159
LROs, 213 requirements for partitioning, 241
improving performance last time balance property
See also optimizing described, 156
for replicated partitions, 246 example, 156
transparent partitions, 253, 258 layouts. See page layouts
incremental growth,database solution, 240 leaf members
index defined, 36
advantage of small, 72 leaf nodes, 36
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less than signs (<) format restrictions, 211
in application and database names, 133, 144 importing, 213
in names in scripts and formulas, 145 limiting size, 214
level 0 members removing from cells, 212
See also leaf members retrieving, 211
described, 36 types supported, 210
level names viewing, 212
advantages, 37 links
creating, 175 linked reporting objects, 209
levels missing, 211
defined, 37 partitioned databases, 256
naming, 37, 175 related databases, 266
limits supported types, 210
unsupported Analytic Services functionsin LISTALIASES command, 172
Hybrid Analysis, 305 LISTLINKEDOBJECTS command, 213
linked databases. See linked partitions LISTLOCATIONS command, 137
linked files lists
LRO object type, 210 referencing, 175
restrictions, 211 LOADALIAS command, 174
specifying size, 212, 214 loading
storing, 211 data
linked objects for testing purposes, 103
deleting, 212 from external sources, 82
exporting, 213 from partitioned applications, 243, 251, 253
importing, 213 local access, 245
limiting size, 214 local currency, 215
See also linked reporting objects (LRO) locales
viewing, 212 See also currency conversions
Linked Objects Browser, editing objects, 210 dimensions defining, 98, 159
linked partitions partitioned applications and, 241
attaching to cells, 210 locating
creating, 258 specific values, 48, 66
defined, 242 location aiases
defining areas, 273 advantages, 136
described, 256 creating, 137
disadvantages, 258 editing or deleting, 137
guidelines for selecting, 257 locking
implementing security measures, 261 outlines, 142
port usage, 259 locks
selecting, 271 on outlines, 142
linked reporting objects (LRO) logical conditions, 110
assigning access levels, 211 See also Boolean expressions
changing member combinations, 211 logins
creating, 209 partitioned applications, 235
deleting, 212 logs
exporting, 213 outline changes, 286
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losing connections in partiitons, 291
.LROfiles, 211
LRO. See linked reporting objects (LRO)

M

main database in currency application
contents described, 217
defined, 217
preparing for conversion, 223
sample main database, 216
maintaining applications, 59
mapping
area-specific partitions, 279
attributes, 277
cells, 236
data source/data target members, 273
databases with location aliases, 136
files (TXT), 277
importing, 277
members in partitions, 273
members with different names, 274
partitioned members, 236
replicated partitions, 243
transparent partitions, 249
mathematical
operators, 110
mathematical operations
currency conversions, 224
formulas and, 110
performing on members, 161
matrix-style access, 62
Max member
Attribute Calculations dimension, 204
changing name, 200
MaxL
create partition, 282
refresh outline command, 286
updating replicated partitions, 290
member consolidation properties
described, 160
setting, 160
member lists
referencing, 175
member names
rules for naming, 143

Index, M

member selection
in spreadsheets, 130
members
See also shared members
adding, 34, 246
guidelinesfor, 106
to dimensions, 164
adding comments about, 177
adding to outlines, 143
applying skip properties, 157
assigning
aliasesto, 169, 173
propertiesto, 97, 99
associating formulas with, 175
attribute dimensions, 183
naming, 196
prefixes and suffixes, 196
resulting from formulas, 194
calculating
across multiple parents, 164
relationships between, 110
caution for sorting with shared, 147

changing combinations for linked objects, 211

containing no data, 99
data distribution among, 38, 62
default operator, 105
defined, 33
dependent on others, 174
displaying

combinations, 46, 49, 64, 67
excluding from consolidation, 161 to 162
grouping, 164
in data hierarchies, 34
irrelevant across dimensions, 93
moving in outlines, 147
naming, 143
of attribute dimensions, sorting, 148
ordering in dense dimensions, 48, 66
partitioning, 247
positioning in outlines, 147
relationships described, 35 to 36
replicating, 246 to 247
sharing identical values, 106
sorting, 148
storing, 99
unique combinations for, 46, 64
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with no data values, 164
memory
index sizeand, 71to 72
migration, 53
Min member
Attribute Calculations dimension, 204
changing name, 200
minimizing resources, 72
minus signs (-)
in dimension and member names, 144
in names in scripts and formulas, 146
MISSING displayed in cells, 50, 67
missing links, 211
missing values
definition, 50, 67
handling, 157
skipping, 157
mission-critical databases, 240
modifying
See also editing
aliastable names, 172
consolidations, 99
data, 243
default storage properties, 99
dense and sparse storage, 146
member combinations for linked objects, 211
outlines, 139
caution for, 147
monitoring
data, 130
moving
members and dimensions, 147
moving between databases, 256, 258
MS Access databases. See SQL databases
multidimensional arrays, 48, 66
multidimensional models
conceptual overview, 31
datadistribution in, 38, 62
storage requirements, 44
multiple partitions, 237
multiplication
operators, 161
setting data consolidation properties, 161

N

names

See also column headings; field names; aliases
naming

dimensions, 143

generations, 37, 175

levels, 37, 175

members, 143

members of attribute dimensions, 196

shared members, 165
naming conventions

diastables, 171

applications, 133

case senditivity, 143

databases, 133

dimensions, 143

generations and levels, 175

members, 143
navigating between databases, 256, 258
network administrators. See administrators
network aliases, with partitions, 272
networks

optimizing resources, 240, 245

transferring datavia, 241, 251
never share property

description, 163

effect on members, 99

when to use, 169
new users, 53
No Conversion tag, 218
node. See branches; trees
non-attribute dimensions. See standard dimensions
none time balance property, 156
non-expense property, 110, 158
non-typical data sets, 72
notes

adding to databases, 132

adding to partitions, 272

annotating to data cells, 210

storing, 211
numeric

attribute dimensions, sorting membersin outline,

148
attributes
defined, 187
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defining member namesin ranges, 198
duplicate values, 197
ranges, setting up, 199
numerical ordering (generations), 37

O

objects
See also linked reporting objects (LRO)
linking to cells, 209
overview, 127
OLAP (Online Analytic Processing)
fundamentals, 54
OLAP (Online Analytical Processing), 31
getting started tips, 54
history, 31
OLTPvsOLAP, 31
Online Analytical Processing. See OLAP
Online Transaction Processing. See OLTP
opening
outlines, 141
operating system
multithreaded, 28
operations
See also transactions
automating routine, 59
operators
See al so the specific operator
consolidation listed, 161
cross-dimensional, 49, 67
usage examples, 46
default for members, 105
mathematical, 110
order of precedence, 161
unary, 105 to 106
optimizing
access, 235, 240
calculations, 101
dataanalysis, 209
network resources, 240, 245
performance
partitioning, 235
queries, 100, 195
readability, 169
replication, 246
reports, 209

storage, 240
transparent partitions, 253
options
See also display options
Oracle databases. See SQL databases
ordering
cellsin blocks, 48, 66
members in dense dimensions, 48, 66
membersin outlines, 48, 66
organizational databases, 94
outline change logs
partitions and, 286
outline design
attribute dimensions, 93
performance considerations, 100, 195
Outline Editor
adding comments, 177
adding dimensions and members, 143
Attribute Calculations dimension, 201
changing

Attribute Calcul ations member names,

Boolean names, 197

200

date formats in attribute dimensions, 198

clearing alias tables, 173

copying
diastables, 172

creating
diastables, 171
aliases, 170
aliases for member combinations, 170
outlines, 68
shared members, 165

defining
accounts dimension type, 155
attribute dimension names, 197
attribute dimension type, 160, 195
consolidation properties, 161
country dimension type, 159 to 160
currency conversion properties, 159
formulas, 175
member storage properties, 163
time dimension type, 154
Two-Pass member property, 175
UDAs, 176
variance reporting, 158

moving members, 147
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naming generations and levels, 175
opening, 141
positioning dimensions and members, 148
ranges, 199
renaming
diastables, 172
saving outlines, 150
setting dense/sparse storage, 147
setting, current aliastable, 172
sorting members, 148
tagging members as label only, 164
verifying outlines, 150
outline synchronization
described, 284
problems with Dynamic Calc members, 286
shared members, 287
Outline Viewer, opening, 141
outlines
adding diastables, 171 to 172
adding dimensions, 70
restructuring and, 151
attribute prefixes and suffixes, 184
bottom-up ordering, 174
changing, 139
caution for, 147
controlling location of, 240
copying, 142
creating, 68, 97, 140
for currency conversions, 223 to 224
guidelines for, 92
prerequisites for, 80 to 81
currency conversions and, 217
defined, 34, 78, 128
drafting for single-server databases, 95
editing, 141
formatting, 33
hierarchical arrangement, 34
improving readability, 169
locking, 141 to 142
member relationships described, 35 to 36
memory concerns, 141
naming
dimensions and members, 143
generations and levels, 175
opening existing, 141
optimizing, 195

328 m Essbase Analytic Services Database Adminstrator’s Guide

optimum order of dimensions, 195
ordering members, 48, 66
purpose, 34
rearranging members and dimensions, 147
removing items, 173
repeating elements, 92
restructuring
outline save, 150
rules, 148
saving, 150
sharing members
caution for placing, 165
sparse/dense recommendations, 39, 68
synchronizing, 234, 258
process summarized, 284
tracking changes, 286
warning for not applying changes, 287
top-down ordering, 161
tracking changes, 286
unlocking, 141 to 142
verifying, 148
output files
Seealsologs
overlapping partitions, 238
overriding
filtersin partitions, 243
overwriting existing values
for currency conversions, 225
ownership, 241

P

pagefiles
See datafiles
page layouts
See also reports
parent,defined, 35
parent-child relationships, 35
parentheses
in dimension and member names, 144
in names in scripts and formulas, 146
parents
calculation order for outlines, 174
calculations with multiple, 164
setting values as average, 157
with only one child, 168
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partition areas
changing shared, 285
defined, 236
defining, 273
mapping to specific, 279
partition definition files, 269
Partition Wizard
defining partitioned areas, 273
Partition Wizard,defining partitioned areas, 273
partitioned applications
accessing data, 242
adding members, 246
calculating
transparent, 253
creating, 269
creating, process summarized, 234
described, 234
designing, 233, 240 to 241
designing,scenarios for, 262
disadvantages of, 240
language requirements, 241
loading data, 243, 251, 253
maintaining, 269
performing calculations on
replicated partitions and, 246
transparent partitions and, 251 to 254
retrieving data, 237
single-server vs., 77
troubl eshooting access to, 292
updating, 236, 243, 245
guidelines, 289
remote data and, 248
viewing current state, 236
when to use, 240
partitioned databases
accessing, 240 to 241, 258
adding partitions for currency conversions, 219
calculating
transparent, 253
creating, 269
creating accounts for, 258, 261 to 262
described, 236
filtering, 261
implementing security measures, 261
linking data values, 256
maintaining, 269

restructuring, 252
sampl e applications showing, 242
sharing data, 273
storing data, 240 to 241
with replicated partitions, 245
with transparent partitions, 251
synchronizing outlines, 234, 258
testing, 283
troubl eshooting connections, 292
workflow, 234

partitioning

mapping attributes, 277
using attributesin, 235, 277

partitions

See also partitioned applications; partitioned

databases, areas
advantages, 234
annotating, 272
calculating
transparent, 253
circular dependency, 291
controlling updates to, 243
creating, 269
for currency conversions, 219
process summarized, 234
defined, 235
defining, 236 to 237, 240 to 241
linked, 258
multiple, 237
replicated, 243, 245
transparent, 249, 251
deleting, 290
dynamic calculations and, 246, 254
getting type, 235
mapping guidelines, 243, 249
mapping members, 273
overlapping, 238
parts described, 235
performance,improving, 253
port usage, 247, 255, 259
primary/secondary sites defined, 236
saving definitions, 282
selecting type, 242 to 243, 257, 260, 271
troubleshooting, 291
usage examples, 242
using attributesin, 238
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passwords

in partitions, 235

setting

partitioned databases, 272

percent signs (%)

in names in scripts and formul as, 146
percentages

setting consolidation properties, 161
performance

improvement techniques, 61

linked partitions and, 256, 258

optimizing

partitioning, 235

replicated partitions and, 246

transparent partitions and, 253
periods (.)

in application and database names, 133, 144

in names in scripts and formul as, 146
permissions

linked reporting objects, 211
pivoting, 32
plussigns (+)

in application and database names, 133, 144

in names in scripts and formul as, 146
pointers

data blocks, 47, 65

shared data values, 106, 164
ports

and linked partitions, 259

and replicated partitions, 247

and transparent partitions, 255

Essbase Administration Services and, 121

running out of, 291
power failures. Seefailures; recovery
precedence, in calculations, 161
predefined routines, 110
prefixes

attribute member names, 184, 196 to 197

member and alias hames, 146
prerequisites for using this guide, xv
preventing system failures, 240, 245
PRINTPARTITIONDEFFILE command, 291
privileges

linked reporting objects, 211

planning for user access, 82
processors,cal culations across multiple, 240
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Product dimension example, 41, 72
profit and loss
example for tracking, 79
programming interface. See APl (Application
Programming Interface)
propagating outline changes. See synchronizing
properties
consolidation, 160
currency conversion, 159
data storage, 99, 162
defining
caution for two-pass tags, 174
for dimensions, 97, 153 to 154
for members, 153, 160
aslabel only, 164
design checklist for, 100
dynamic calculations, 163
in outlines, 97
shared member, 164 to 165
time balance, 109
two-pass calculations, 174
variance reporting, 110, 158
protecting data
See also security
PURGELINKEDOBJECTS command, 213
PURGEOTL CHANGEFILE command, 286
PUTALLREPLCELLS command, 290
PUTUPDATEDREPL CELL S command, 290

Q

queries
optimizing performance, 195
saving, 130
question marks (?)
in application and database names, 133
quitting
See also closing; exiting; stopping
quotation marks, double (")
in application and database names, 133
in dimension and member names, 143
in scripts and formulas, 145 to 146
quotation marks, single (')
in application and database names, 133, 144
in dimension and member names, 144



In

dex, R

ABCDEFGHIJKLMNOPQRSTUVWXYZ

R

ranges
numeric attributes, 187, 198
setting up, 199
recalculating data, 147
records
See also rows
reducing
database size, 245
network traffic, 245
references
datavalues, 44
lists, 175
refresh outline command, 286
refresh replicated partition (MaxL), 290
refreshing
datain replicated partitions, 245
Region dimension example, 41, 72
relational databases. See databases
relationship among members, 35 to 36
remote |locations
accessing, 240
manipulating data, 248
retrieving data, 248
remote partitions. See transparent partitions
removing
See also clearing
aliastables, 173
dimensions,and restructuring, 151
items from outlines, 173
linked objects, 212
partitions, 290
substitution variables, 135
RENAMEOBJECT command, 172
renaming, alias tables, 172
replicated partitions
creating, 243, 245
defined, 242
defining areas, 273
example of, 264
guidelines for selecting, 243
implementing security measures, 261
improving performance, 246
port usage, 247
troubleshooting, 291

type, selecting, 271
updating data
disadvantage, 245
guidelines, 289
usage restrictions, 244
replicating
data, 289
partia data sets, 242
report scripts
See also reports
currency conversions and, 228
defined, 129
names with specia characters, 145 to 146
Report Writer
See also report scripts
reporting objects (linked)
assigning access levels, 211
changing member combinations, 211
creating, 209
format restrictions, 211
limiting size, 214
removing from cells, 212
retrieving, 211
types supported, 210
viewing, 212
reports
See also time series reporting
ad hoc currency, 220
designing, 80
improving readability, 169
optimizing, 209
variance reporting examples, 110
repositories, 80
requests
Dynamic Calculations and, 163
partitioned applications, 261
reserved words, 144
RESETOTLCHANGETIME command, 286
resources
minimizing, 72
optimizing network, 240, 245
partitioning databases and, 240 to 241
restructuring
databases
changing outlines and, 147
outlines
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when saved, 150
partitioned databases, 252
retrieving
data blocks, 47, 65, 71
datain Administration Services Console, 117
data values from remote databases, 248
linked reporting objects, 211
member combinations, 49, 67
partition type, 235
specific values, 48, 66
unique vaues, 47, 65
values for sparse dimensions, 47, 65
rolling back transactions. See recovery
roll-ups
See also consolidation
implementing, 105
member consolidation property and, 160
setting for time balance properties, 155 to 156
root member, defined, 36
routine operations, 59
routines, 110
rows
See also records
.RUL files
See also rulesfiles
rules
creating shared members, 165
data load
defined, 128
defining dimension type, 154 to 155
dimension build, 128
replicated partitions, 243
replicating data, 246
transparent partitions, 249, 253
UDAs, 176
Run-Length Encoding. See RLE data compression

S

salary databases, 93

Sampeast application
partitioning examples, 263
replicated partitions in, 242

sample
questions, 32
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Sample application
currency conversion databases, 216
Sample Basic database
consolidation example, 34
creating outlines for, 139
dense dimensionsin, 38, 48, 62, 65
optimal dimension configurations, 40, 68
partitioning examples, 262, 265 to 266
sparse dimensionsin, 38, 47, 62, 64
Samppart application
partitioning examples, 263
replicated partitionsin, 242
saving
attachments, 211
outlines, 150
partition definitions, 282
Scenario dimension, currency applications, 219
scope
checklist for analyzing, 95
determining, 81
script files. See ESSCMD script files
scripts. See calculation scripts; report scripts
searches
largeindexesand, 71
returning specific values, 48, 66
sequential, 48, 66
security
Seealso access; filters; privileges
definitions, 129
implementing
guidelinesfor, 59
process, 82
linked reporting objects, 211
setting up for partitioned databases, 261
Security System
See security
.SEL files, 130
select criteria. See selection criteria
select statements. See SQL databases
selecting
data sources, 241
datato partition, 237, 240 to 241
dimension storage type, 41, 68, 70, 72
dimension type,guidelines for, 84
partition type, 242 to 243, 257, 260
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semicolons (;)
in application and database names, 133
in namesin scripts and formulas, 146
separators
See also file delimiters
sequential searches, 48, 66
server
Analytic Services components, 28
client/server model described, 28
connecting to. See connections
partitioning databases across multiple, 240
Server Agent
See also server console
server applications. See client-server applications
server requirements, multithreaded operating system,
28
SETALIAS command, 172
SETAPPSTATE command, 214
Setting
See also assigning; defining; applying
consolidation properties, 160
dimension and member properties, 153
passwords and user names
partitioned databases, 272
shared areas. See partition areas
shared locks. See Read locks
shared member property, 99, 163
shared members
adding to outlines
caution for placing, 165
affect on consolidation paths, 106
caution for sorting, 147
creating
guidelinesfor, 165
overview, 164
with Outline Editor, 165
described, 164
design approach for attributes, 193
guidelines, 93, 165
implicit, 99, 168
linked reporting objects and, 211
partitioned applications and, 276
properties, 165
relationship implied, 168
with outline synchcronization, 287
shared partition areas, 285

Essbase Analytic Services Database Adminstrator's Guide

sharing data
across multiple sites, 241
in partitioned databases, 236 to 237, 273
never allow property, 163, 169
not allowing, 99
sharing members. See shared members
sheets. See Spreadsheet Add-in; spreadsheets
siblings
calculation order in outlines, 174
consolidation properties and, 160
defined, 35
single quotation marks (")
in application and database names, 133, 144
in dimension and member names, 144
single-server applications
adding dimensions, 82, 100
analyzing data, 80, 83
analyzing database scope, 89, 95
creating outlines, 95
defining calculations, 103 to 108, 110
designing, 77, 80
identifying data sources, 81
implementing security, 82
partitioned vs., 77
planning process, 79 to 80
size
linked files, 212, 214
minimizing for linked objects, 214
optimizing index, 71to 72
planning for optimal, 80
reducing database, 245
skip properties, 157
skipping
#MISSING and zero values
overview, 157
slashes (/)
in application and database names, 133
in names in scripts and formulas, 146
dlicing
defined, 45
for different perspectives, 50
Solaris servers. See UNIX platforms
sort order
membersin outline, 148
sorting
dimensions and members, 148
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source outline (defined), 284
space. See white space
spaces
in application and database names, 133
in dimension and member names, 144
sparse dimensions
See also dense dimensions; dimensions
defined, 38, 62
Dynamic Calc, 100, 195
location in outline, 100, 195
partitioning, 246
returning values for, 47, 65
selecting, 68
selection scenarios, 41, 70, 72
setting, 146
unigque member combinations, 46, 64
vs dense dimensions, 38, 62
speed up. See optimizing
split dimensions, 92
splitting
databases, 94, 235
Spreadsheet Add-in
ad hoc currency reporting, 220
linked partitions and, 256 to 257
linked reporting objects and, 209, 212
viewing database information, 132
standard dimensions
attribute formulas on, 206
comparison with attribute dimensions, 188
described, 183
status, partitioned applications, 236
stopping
See also closing; exiting; quitting
storage
See also kernel
checking disk space, 78
data blocks and, 39, 68
datavalues, 162, 164
default properties, 99
dynamically calculated values
with attributes, 201
fine-tuning, 59
inefficient data blocks, 43, 74
interna structures optimizing, 46, 64
linked reporting objects, 209, 211
locdl, 242

multiple applications, 126
optimizing, 240
partitioned databases, 240
remote access, 240 to 241
with replicated partitions, 245
with transparent partitions, 251
planning for, 81
server configurations, 28
store data property, 99, 162
strings
See also characters
substitution variables, 133
copying, 136
creating, 135
deleting, 135
updating, 135
subtraction
setting member consolidation properties, 161
suffixes
attribute member names, 184, 196 to 197
member names, 146
Sum member, Attribute Calculations dimension
changing name, 200
described, 203
Sybase SQL Server. See SQL databases
synchronizing
data, 234, 240, 265
outlines, 234, 258
process summarized, 284
tracking changes, 286
warning for not applying changes, 287
syntax
See also formats
comments, 177
system administrators. See administrators
system failures. See failures; recovery
system security. See security

T

tab
in names, 143
tables. See alias tables; databases
tabs, in application and database names, 133
tags
See also properties

334 m Essbase Analytic Services Database Adminstrator’s Guide



ABCDEFGHIJKLMNOPQRSTUVWXYZ

assigning to members, 99
usage examples, 107
target outline, 284
See also targets
targets
accessing data, 242, 251
calculations and, 247, 254
changing datain, 243
changing outlines, 286
copying from, 242
defined, 236
defining
for multiple partitions, 237
for partitions, 271
logging into, 272
losing connections to, 291
mapping information, 236
mapping members, 273
specifying specific areas, 279
member names differing from source, 236
missing data, partitions, 291
partitioning information for, 235
propagating outline changes
process summarized, 284, 286
specifying shared areas, 273
updating changes to, 243
viewing datain linked partitions, 256
technical support, xix
testing
database design, 103
partitions, 283
text
See also annotating; comments
attribute type, 187
linked reporting object, 210
storing, 211
text strings. See strings
The Beverage Company (TBC), 79
tildes (~)
in namesin scripts and formulas, 146
time balance first/last properties
described, 109, 156
in combination with skip property, 158
setting, 156
time balance properties
described, 108

Index, T

examples for usage, 155 to 156
time dimension
currency applications, 217
description, 98
setting, 154
specifying, 154
time balance members and, 155
usage example, 41, 72, 107, 109
time periods
budgeting expenses for, 158
time dimension, 98
time-sensitive data, 94
time zones, 241
timestamps, comparing, 287
@TODATE function, 207
top-down ordering
calculations, 161
top-down partitioning, defined, 235
traffic lighting, 130
transparent partitions
advantages, 251
calculating, 253
creating, 248 to 249
currency conversions and, 228
defined, 242
defining areas, 273
described, 248
disadvantages, 251
example of, 264
formulas and, 254 to 255
implementing security measures, 261
improving performance, 253 to 254, 258
port usage, 255
type, selecting, 271
usage restrictions, 250
using attributesin, 253
trees
See also branches
data hierarchies, 35 to 36
triggers, 130
troubleshooting
currency conversion, 231
partitions, 291
True Boolean attribute, changing name, 197
two-dimensional
data blocks, 42, 73
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two-pass cal culation property URLs
member types supported, 174 linking to cells, 210
usage example, 113 maximum character length, 214
two-pass cal culations storing, 211
and attributes, 189 user interface
setting up, 174 See also Application Manager
usage examples, 113 accessing linked objects and clients, 211
TXT files. Seetext files user names
types entering, 272
selecting, partition, 271 users
tagging dimensions, 154 creating accounts for, 258
Essbase Administration Services and, 119
U maintaining information for, 129
UDAs vV
compared with attributes, 190
creating, 176 VALIDATE command
described, 176 partitioned applications and, 252
design approach for attributes, 193 VALIDATEPARTITIONDEFFILE command, 282
rulesfor creating, 176 validating
shared members and, 165 outlines, 148
unary operators values
description, 105 to 106 See also missing values; range of values
underscores ( _) averaging, 157
in dimension and member names, 144 changing in replicated partitions, 243
Uniform Resource Locators. See URLS comparing, 158
unique data values defined, 45
in block cells, 47, 65 displaying specific, 48, 66
UNLOADALIAS command, 174 distribution among dimensions, 38, 62
unlocking duplicating, 99
outlines, 142 example of comparing, 50
UNLOCKOBJECT command, 142 identical, 106
updates in adatabase, 234
troubleshooting, 292 measuring, 98
UPDATEVARIABLE command, 136 member with no, 164
updating of attributes, 184, 186
data sources, 248 overview, 44
datatargets, 243 overwriting
partitioned applications, 245 for currency conversions, 225
guidelines, 289 referencing, 44
replicated partitions, 243 retrieving from remote databases, 248
status, 236 rolling up, 105
with remote data, 248 storing, 162, 164
requests. See transactions unigque
substitution variables, 135 in block cells, 47, 65
upgrades, 53 variables as, 133
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@VAR function, 110, 158
variables
copying substitution, 136
creating substitution, 135
deleting substitution, 135
substitution, 133
updating substitution, 135
variance
See also statistical variance, calculating
usage examples, 79
variance reporting properties, 110
setting, 158
@V ARPER function, 110, 158
verifying
See also validating
outlines, 148
vertical bars (|), in application and database names,
133, 144
viewing
data
different perspectives, 50
in multidimensional databases, 32
in targets, 256
through dimension coordinates, 44
linked objects, 212
member combinations, 46, 49, 64, 67
specific values, 48, 66
unique values, 47, 65
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W

white space

in dimension and member names, 144
@WITHATTR function, 207
WITHATTR report command

and partitions, 239
www.hyperion.com, 57

X

Xchgrate database, 216

Z

zero values
skipping, 157
zoom
See drill

m 337



Index, Z

ABCDEFGHIJKLMNOPQRSTUVWXYZ

338 m Essbase Analytic Services Database Adminstrator’s Guide



Essbase Analytic Services
Release 7.1

- Database Administrator’ sGuide

Volumell: Loading, Calculating, and Retrieving Data

@)
00

Hyperion@ Hyperion Solutions Corporation



Copyright 1996—2004 Hyperion Solutions Corporation. All rights reserved.
May be protected by Hyperion Patents, including U.S. 5,359,724 and U.S. 6,317,750

“Hyperion,” the Hyperion “H” logo and Hyperion’s product names are trademarks of Hyperion. References to other
companies and their products use trademarks owned by the respective companies and are for reference purpose only.

No portion of this manual may be reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopying, recording, or information storage and retrieval systems, for any purpose other than the
purchaser’s personal use, without the express written permission of Hyperion.

The information contained in this manual is subject to change without notice. Hyperion shall not be liable for errors
contained herein or consequential damages in connection with the furnishing, performance, or use of this material.

This software described in this manual is licensed exclusively subject to the conditions set forth
in the Hyperion license agreement. Please read and agree to all terms before using this software.

GOVERNMENT RIGHTSLEGEND: Use, duplication or disclosure by the U.S. Government is subject to restrictions set
forth in the applicable Hyperion license agreement and as provided in DFARS 227.7202-1(a) and 227.7202-3(a) (1995),
DFARS 252.227-7013(c)(1)(ii) (Oct 1988), FAR 12.212(a) (1995), FAR 52.227-19, or FAR 52.227-14, as applicable.

Hyperion Solutions Corporation
1344 Crossman Avenue
Sunnyvale, California 94089

Printed inthe U.SA..



Part 1ll: Building Dimensions and Loading Data........c.cccccouninieneee. 353

Chapter 16: Understanding Data Loading and

DImMensSion BUIAING ..ot 355
Process for Data L oading and Dimension Building..........ccceereineneinineieneeeee e 356
D8 SOUITES.......eiitiiiiieeeeee ettt b e bbbt st e e b e e e b e e be b e e e e se e e e nbenre e 356

SUPPOITEd DAt SOUICES ......cueeveieieete st eeeeee ettt ee st st seeste e e nenneeneeneeneas 357

[tEMS N @ DEA SOUICE.......cuereeeciiierieie ettt ettt eneas 357
RUIES FITES ...t bbb bbbt 364
Situations That Do and Do Not Need aRUleS File ... 365
Data Sources That Do Not Need a RUIES File........oociiiiiiniiiiceeee 365

Formatting Ranges of Member Fields..........oooeiiiiiiiieeeeese e 367

FOrmMatting COlUMNS.......couiieieiiieerie ettt 370
Security and Multiple-User CONSIAerations..........ccoovvveereerieneseseneeseeeseeseeeeseeseeseens 372
Chapter 17: Creating RUleS Files ... 373
Understanding the Process for Creating Data Load Rules Files.........cc.coceoiiicicneene. 374
Understanding the Process for Creating Dimension Build Rules Files.............ccce....... 374
Combining Data Load and Dimension Build Rules Files..........c.coceoiiinincincicnenne 376
CreatiNng RUIES FIIES ..ottt see e 376

Opening Data Prep EQITOr ..o 377

OpENiNg @ Dala SOUICE........coueiiiieiieeieeierenie e see e e s e eeeesteste e sseeseeneeseeneeseessesees 377
Setting File DElIMITEIS ......oviiiceeieee et eesee e 377
Naming NEW DIMENSIONS .......ccoiiireerit et e e s e neseenes 378
Selecting aBuild MEthOd..........ccooiiiiiieeee e 378

Essbase Analytic Services Database Administrator's Guide



Contents

Setting and Changing Member and Dimension Properties.........coceovevveiveveevesesee s, 379
Using the Data Prep Editor to Set Dimension and Member Properties.................. 379
Using the Data Source to Set Member Properties..........ooccovvveveceveieeeeceesese v 379

Performing Operations on Records, Fields, and Data..........cccocvveerereeeeienennsnse e 381

Setting Field Type INfOrmMation...........cccceeiieiie e 381
List Of FIEld TYPES c.voveciie ettt st 382
RUIES FOr FIEId TYPES ..ttt neas 384

Validating, Saving, and Printing .........ccccooieiiiieieiese ettt 386
Requirements for Valid DataLoad RUIeS Fil€s..........ccoovvvvviieneeeeesee e 386
Requirements for Valid Dimension Build Rules Files..........cccccovvvicveccccccccee, 387
COPYING RUIES FITES ..ottt st 388
Printing RUIES FilES........eoeeieeee et 388

Chapter 18: Using a Rules File to Perform Operations on

Records, Fields, and Data..........cccooorrnneneecsesse s 389

Performing Operations 0N RECOIUS .........cceieiiriieieieeie e 390
SElECHING RECOIS......c.viiveieceieeeee ettt e 390
REECHNG RECOIS ..ottt ee e neas 390
Combining Multiple Select and R ect Criteria.........ccoovvvrireiecieneeeeesese e 391
Setting the Records Displayed ...........cocveeiiiererese e 391
Defining Header RECOITS.........cccieieie et 392

Performing Operations 0N FIEldS. .........cooiieieieiicc et 394
[GNOFING FIEIAS .....eeceeeeee et neens 395
Ko 0o T g o RS T eSS 395
ArranGiNg FIEIAS ......ovoie e e 395
Y= o] 1T 0ol = o OSSP 399
Changing Fleld NAMES.........coieeree et 399

Performing Operations 0N D@ala..........ceoveeerierierenieseseeeeeeee e et eeseeseeseenneas 401
Defining aColumnasaDataField........cccccoeieieii i 402
Adding to and Subtracting from EXisting ValUES...........cccccvvevveeivienienesenee e 402
Clearing EXisting Data ValUES .........cc.coveveieiiiie et 403
SCAlING DABVEAIUES ......oeeieee e s 404
FlIPPING FIEld SIgNS....iivicieceiceice ettt enas 404

iv m Essbase Analytic Services Database Administrator’'s Guide



Chapter 19: Performing and Debugging Data Loads or
DIMeNSION BUIlAS ..o

Prerequisites for Data Loads and Dimension BUilds............cccocevervniieninienenenesenns
Performing Data Loads or Dimension BUIldS............ccccveeiiii i
Stopping Data Loads or Dimension BUildS...........cccceveererenenene e
Reviewing the Tipsfor Loading Data and Building Dimensions............cccccevcvvenesinnens
Determining Where to Load Data.........ccccceeveieieieeceie e
Loading DataUsing a Spreadsheet .........coveveiiieneeeeseeeeese e
Dealing with Missing Fieldsin aData SOUrCe .........ccccveeeeeeeiese s
Loading a Subset of Records from a Data SOUICE..........ccecveeerervrvneseeereereeeens
Debugging Data Loads and Dimension BUildS..............cceveiiieieie e
Verifying That Analytic Server ISAvalable..........ccoeoevviiiiecececeeeeee
Verifying That the Data Source IS Avalable ..........cccoveveverivinceeeecee e
CheCKiNG EITOr LOGS......cueiveiuieietieieseie ettt ettt sn e saene s
Recovering from an Analytic Server Crash ... veveneeeeieee e
Resolving Problems with Data Loaded INCOrrectly ..........cocevevevvieieceeenieee
Creating Rejection Criteriafor End of File Markers........ccocvvvovvvveneecenecesene
Understanding How Analytic Services Processes aRules File.........ccccceevveinneene.

Understanding how Analytic Services Processes Invalid Fields
(DU T loJr= N B - = 1 I o ST

Chapter 20: Understanding Advanced Dimension
BUIAING CONCEPLS ..o

Understanding Build MethodS............cveieiieiieieii e s
UsSiNg GeNeration REFENENCES. ........coovvieiiereeierese ettt esee e seeeas
USING LEVEI REFEIENCES.......coi ittt st se s
Using Parent-Child REFEIENCES .......cceveiiriiicireeeee e
Adding aList of NeW MeEMDBErS........cvciiiciiiece e
Adding Members Based upon String MatChes.........ccoovvveenierenese e
Adding Members as Siblings of the Lowest Level .........ccccoovevveienenenccneeeee
Adding Membersto a Specified Parent ..........ccccccvveviieciciesece e
Building Attribute Dimensions and Associating AttribULES. ..........cceveeeereierrrere e
Building Attribute DImENSIONS..........cceiiieiieiicise e ere s
ASSOCIAtiNG ALITDULES. ...
Updating Attribute ASSOCIatiONS.........c.eevverieieiiiieie et ene e

Essbase Analytic Services Database Administrator's Guide

Contents



Contents

Working with Multilevel Attribute DIMENSIONS...........cccveveiievecece e 438
Working With NUMENC RANGES.........coiiereiirireeeeeese e 441
Reviewing the Rules for Building Attribute and Base Dimensions........................ 446
Building Shared Members by Using aRUIES File.........cccveveeeiieieeee e 447
Sharing Members at the Same GeNeration............ccecvvevecinececseeeerese e 449
Sharing Members at Different GEnerations...........ccccceveveeevececvececceeese s 453
Sharing Non-Leaf MEMDENS.........coo i 455
Building Multiple Roll-Ups by Using Level References...........cccoveeveveveiececnenee, 457
Creating Shared Roll-Ups from Multiple Data SOUrCeS ........ccccevereeveresnsenieenenns 458
Part II: Calculating Data ..ot 461
Chapter 21: Calculating Analytic Services Databases..................... 463
About Datahase CalCUIALTON ..........cuiiiieiriirieeere e 464
OUIINE CaICUIALION ... 464
Calculation SCript CalCUIGLION .........c.ccvieeiiiese s 465
About Multidimensional Calculation CONCEPLS..........cocereererereeiereeeeeene e e see e seeneas 466
Setting the Default CalCUlation...........cccviviiieeeesece e 469
CalCUIBLING DALADASES. .....cveeeeeeeeeeeieeie ettt st st eresse e e neeseestensesneneas 470
Canceling CalCUIBLIONS..........cceeieieie ettt st st sa et resnesneeras 471
Parallel and Serial CalCUlation............cooviiiiieiniieii e 471
SECUNtY CONSIAEIBLIONS. .....ccueiviieeeteetesieie ettt e et steste s be s ae e seensesresesreeras 471
Chapter 22: Developing FOrmulas........oeeniiesececeecesee e 473
Understanding FOMMUIBS........c.ooveieienie ettt see e e ene s 474
(001 = (] £ TSRS 475
FUNCEIONS ...ttt bbb n e b seenas 475
Dimension and Member NAIMES..........ccooieiineeee e s 478
CONSLANE VAIUBS.......cneeieieeeete ettt sttt st s ne b 478
NON-CONSLANE VBIUES........o.eiiiiieiie et 478
Understanding Formula CalCUl@tion.............ccceieeiiiecieeeree st 479
Understanding FOrMUIA SYNEEX ........cooerveieienieneeeseeiereesesee e eere e eeseesee e seens 480
Reviewing the Process for Creating FOrMUIES..........ccovvieeeeenesieneseee e 481
Displaying FOrMUIGS..........ccviueiiiieieeeeee et st esresnesneene s 482

vi m Essbase Analytic Services Database Administrator’'s Guide



Contents

COoMPOSING FOMMUIBS........ccueiiiiiieciece sttt s be st ne e s s 483
B ST ol o U= o] S 483
CONAItIONE] TESES ...ve.veiviceeeeicieceee ettt s re et e b re et e seeeesaenens 484
Examples of Conditional TESES.......cc.covivierereei e 486
Value-Related FOrmMUIBS..........ccceiuiiuieieiecece et 488
Member-Related FOrMUIBS ..........coocuvcieeecc e 494
Formulas That Use Various Types of FUNCLIONS..........cccoevererieneneneeeneeee e 500

Checking FOrMUIA SYNEEX ......ccveceiieeiiiiceeee et re e s 506

Estimating Disk Sizefor @ CalCulation ............ccceeeeieienrrere e 508

Using FOrmulas in PartitionS...........cccoveieieiisece et 508

Chapter 23: Reviewing Examples of Formulas ..., 509

Calculating Period-to-Date VaIUES.........ccccoviiieiieeiee e e 509

Calculating ROHING VAIUES.........cviieeceece sttt 511

Calculating Monthly ASSEt MOVEMENLS.......cccoveiiiiireeeeieseeiee e 512

Testing for #MISSING VEIUES..........cccvieeieiererie et ne e neens 513

Calculating an Attribute FOrMUIAL..........coeiiiiie e e 514

Chapter 24: Defining Calculation Order .........ccconennenrencenenns 515

Data Storage in Data BIOCKS...........cocviiiieiieccee e 516

Member CalCUlAtion OFdEN..........ceeueieieiere ettt s e e saeare s 517
Understanding the Effects of Member Relationships.........ccocvevecevereneienescnene 518
Determining Member Consolidation .............ccveeieeineeriece s 519
Ordering Dimensions in the Database OULIINE...........cocevevviereeieeeeee e 520
Avoiding Forward Calculation REFEreNCeS..........cceeeviveeiceeiese e 521

BlOCK Cal CUIAtiON OFUES ...t 524

Data BIOCK RENUMDEITNG .....ccveieiieieceiee ettt se e s ee s 527

Cell CalCulation OrdEr........ccuieeiie ettt eesae e sr e ee s 527
Cell Calculation Order: EXaMPIE L......cooiiiiiiereeeeieeeeseee e see et ne e saeneens 528
Cell Calculation Order: EXaMPIE 2........ooueieiiiiiieeieete et 529
Cell Calculation Order: EXamMPIE 3.......cooeeviiiireeeeie e 531
Cell Calculation Order: EXamMPlE 4........coveieiiiiieieeiete e 533
Cell Calculation Order for Formulas on a Dense Dimension..........cccccceeveevveiiennans 535

CalCUIBLION PASSES ........ciuiieeiitisieie sttt bbb bbbt 536

Calculation of Shared MemMDBErS........cccv i 539

Essbase Analytic Services Database Administrator's Guide u Vi



Contents

Chapter 25: Dynamically Calculating Data Values............ccccovuvennee. 541
Understanding Dynamic CalCUlAiON...........ccccuviieieiesese et 542
Understanding Dynamic CalC MEMDEN'S..........ceirieiirene e 542
Understanding Dynamic Calc and Store Members...........coovvveveceecccc e, 543
Retrieving the Parent Value of Dynamically Calculated Child Values................... 544
Benefitting from Dynamic CalCUlation............ccceiueiiiiiieieeece e 545
Using DyNamiC CalCUIBLION..........cccciueiieiecie ettt snesneene s 545
Choosing Vaues to Calculate DynamiCally ........cocoveerieieneiesesese e 546
Dense Members and Dynamic CalCulation.............ccccoeeeviiesesise e 547
Sparse Members and Dynamic CalCulation ...........ccccuererereneneeie e 547
Two-Pass Members and Dynamic CalCulation ............ccccovveveiecieiesese e 548
Parent-Child Relationships and Dynamic Calculation..........cc.ccocvveeererenenesennen. 548
Calculation Scripts and Dynamic CalCulation ...........cocevvvereseeieneereeese e 548
Formulas and Dynamically Calculated Members..........ccovvevevive e 549
Dynamically Calculated Children ..........coveeeeeenere e 549
Choosing Between Dynamic Calc and Dynamic Calc and Store.........ccovevvevevveineenenne. 550
Recommendations for Sparse Dimension Members..........ccocooovvveneeneenenene e, 550
Recommendations for Members with Specific Characteristics...........ccccoevvvivennee. 551
Recommendations for Dense Dimension Members............occoviecineincneieenes 552
Recommendations for Data with Many Concurrent USErS.........ccocvvveeeeeenenenenens 552
Understanding How Dynamic Calculation Changes Calculation Order ...........cccccveuee 553
Calculation Order for Dynamic CalCulalion ...........ccccoveeeeereeieneeeesere e 553
Calculation Order for Dynamically Calculating Two-Pass Members..................... 554
Calculation Order for ASYMmELriC Data........ccccevereeeenieeieriee e 555
Reducing the Impact on Retrieval TiME ......coceeieieiesece e 558
Displaying a Retrieval FaCtor.........cccocviiiiiiicieeeeeeesee e 558
Displaying a Summary of Dynamically Calculated Members..........ccceeveveneennen. 559
Increasing Retrieval BUfer SIZE........ccoiviiiiiiceccesee e 559
Using Dynamic Calculator CaChES..........cccvverereeiniceee e 560
Using Dynamic Calculations with Standard Procedures.............ccccooveeiieieeeviesieseinens 562
Creating Dynamic Calc and Dynamic Calc and Store Members ........ocovveeeeeeeereenenen. 563
RESIrUCtUNING DAtaESES .......eveveeeecieeeeeee et st sneene s 564
Dynamically Calculating Datain Partitions .........c..ccceveeeiiieie e 565

viii | Essbase Analytic Services Database Administrator's Guide



Contents

Chapter 26: Calculating Time Series Data...........ccccccocovverveviercrriennn. 567
Calculating First, Last, and Average ValUES...........ccoceceeeiiecieeeee et 567
Specifying Accounts and Time DIMENSIONS.........cceevreerereereneseseeseeeeseeeeseneens 568
Reporting the Last Value for Each Time Period.........cccccevvveiecececece e 568
Reporting the First Value for Each Time Period..........ccooevvviiiceveienceeeec 569
Reporting the Average Value for Each Time Period..........cccocevevvveciccieseciecc, 570
Skipping #MISSING and Zero ValUES............ccveeeiieieie et 571
Considering the Effects of First, Last, and Average Tags.......ccocvvvvererreeneereerenenns 571
Placing Formulas on Time and Accounts Dimensions...........ccccovveeeeeereeesiennenns 572
Calculating Period-to-Date ValUES.........cccooiiiieeiieeeiee e e 572
Using Dynamic Time SeriesS MEemMDErS. ......cccccviiieie i 573
Specifying Alias Names for Dynamic Time Series Members.........ccooveeeneverenenne 576
Applying Predefined Generation Names to Dynamic Time Series Members........ 576
Retrieving Period-t0-Date ValUES...........ccoecviieeiieececeeese s 577
Using Dynamic Time Series Members in Partitions...........cccocvveevevenenenieeceeseeene e 578
Chapter 27: Developing Calculation SCripts .....ccccooeovveneviercsiennen. 579
Understanding Cal Culation SCIPLS........ccueveieiiieieee e 579
Understanding Calculation SCript SYNEAX .......ccccviviereerriee e seenee e 581
Understanding the Rules for Calculation Script SyntaXx .........c.cccevveeeeveeveceesieenenn, 582
Understanding Calculation Commands............ceverererereneneneseeeeeeneseesee e 585
Controlling the Flow of CalCulalions.............cccviieieieiee e 585
Declaring Data Variabl€S..........coveeereieieneeeee e 586
Specifying Global Settings for a Database Calculation.........c..coovvevveeieneieienens 587
AddiNg COMMENES........cuieiiicece sttt ene s 589
Planning Calculation SCript SIrAtEgY .......ccovivrreeeereereesenee e e sie e ereseeeeee e seeeeseeneens 589
Using Formulasin a Calculation SCript........cccveeeieiiieeseeese e 589
Using a Calculation Script to Control Intelligent Calculation...........cccccoveverienene. 592
Grouping Formulas and CalCUlaionS............cccvieeeeieieesese e 593
Calculating a Series of Member FOrmulas ..........ccccvcveeeievece e 593
Calculating a Series Of DIMENSIONS.......cccviiieeireeireeee e e e seeeeseesee e saeneens 594
Using Substitution Variables in Calculation SCriptS........cccovvveveieeeceeeeseiecvens 594
(O L= T o 1 D - TS 595
(00 o)/ 10 (o [l DL - VUSSP 596
Calculating a Subset of aDatahaSe........cccveveieeeriereere e 597

Essbase Analytic Services Database Administrator's Guide [ |



Contents

Enabling Calculations on Potential BIOCKS..........cccccvievieiiceieceeece e 599
Writing Calculation Scripts for Partitions.............cccevveininnini e 602
Controlling Calculation Order for Partitions............cccoevveeiiiicieneeceece e 603
Reviewing the Process for Creating Calculation SCrHptS.........ccoevrereeneneineneeseene 603
ChECKING SYMEBX ...veuvivicieiie ettt s se e a e s re b reeneans 605
Saving CalCUlEtion SCIPLS.....ccciivieiieisie et ere s 605
Executing Cal CUlation SCIIPES. ......ueeeirieiriisieeeiesie et 606
Checking the Results of CalCUlations...........cccceveiiiiie s 607
Copying CalCUlELiON SCIIPLS ...c.veueeviieiieierieieie et 608
Chapter 28: Reviewing Examples of Calculation Scripts................. 609
CalCUIBEING VANBNCE.......c.ecve ittt sttt s te e se e e st e tesrennesneeres 610
Calculating Datahase SUDSELS.......cvouereiereeese et eeas 611
Loading New BUAGEL VAIUES .........coeiiiecieceee ettt sa e 612
Calculating Product Share and Market Share Values...........cccooovveveiivevienecesec e 613
Allocating CostS ACIOSS PrOUUCES ........ceeeererieriesienieeeneesieeeseeste e sseeressesseeee e seeseeneens 614
Allocating Values Within or ACross DiMENSIONS .........ccvevieeerieiesiesieeeeeesiesee e sre e 616
Allocating Within @ DIimMENSION.........ccovereriiiie e 616
Allocating Across Multiple DIMENSIONS........cccvivieieeieieesieeese e 618
Goal Seeking Using the LOOP COMMaNd ..........ccocviveieeereiennsese e eeas 622
Forecasting FULUIE VAIUES...........ccoue ettt 626
Chapter 29: Developing Custom-Defined Calculation Macros...... 631
Understanding Custom-DefiNed MaCIOS ..........coveeriierieenee s se st eeee e e seesnens 631
Viewing Custom-Defined MaCIOS .........ccceeieieereie et 632
Creating CustoOm-DefiNed MaCTOS.........coveiiiereeirieeeereee e e 632
UNderstanding SCOPE ......cvervirierieeiiieeieeenie et eee e e teaesee e sresseeseenseseeneessenes 633
Naming Custom-Defined MaCrOS.........cccveiiiiiiicieeesee e 633
CrEatiNg IMBCIOS. .. .eveeeeeiteeiieieeie e ste s tete sttt ee e e aesteaesseenesbeeneeneeneenseeesrenes 634
Refreshing the Catalog of Custom-Defined Macros...........ccccevevvveieeveeciesese e, 634
Using CustomM-DefiNed MaCIOS ........cooueieieierieeieeie et enee e seens 635
Updating Custom-Defined MaCIOS...........ccucvvivieieieiesese st sre e 636
Copying Custom-DefiNEd MACIOS.........cveiirieieiisie et enas 637
Removing Custom-Defined MaCIOS..........coiveieriri et ene s 637

X N Essbase Analytic Services Database Administrator’'s Guide



Contents

Chapter 30: Developing Custom-Defined Calculation

FUNCTIONS oot 639
Viewing Custom-Defined FUNCLIONS .........ccveiereriiire e 640
Creating Custom-Defined FUNCLIONS.........cccoiieiiiicecece e 640
Understanding Java Requirements for Custom-Defined Functions........................ 641
Understanding Method Requirements for Custom-Defined Functions.................. 642
Understanding Security and Custom-Defined Functions............ccccccovevevvieecienene. 643
Understanding Scope and Custom-Defined FUNCLIONS..........ccccovvvvreneeeencenicnne 643
Naming Custom-Defined FUNCLIONS..........ccccoiviiiicieieecces e 643
Creating and Compiling the Java ClaSS.........cccoveeeieresene e 644
Installing Java Classes 0n ANalYtiC SEIVES ........cocieveieiiie e 645
Registering Custom-Defined FUNCLIONS...........cccoviievieieeieie et 646
Using Registered Custom-Defined FUNCLIONS.........c.ccoverreerenere e 647
Updating Custom-Defined FUNCLIONS..........ccooiiiiiie e 648
Updating Local Custom-Defined FUNCLIONS..........ccooveierierenene e 649
Updating Global Custom-Defined FUNCLIONS..........cccccueiviveieic e 650
Removing Custom-Defined FUNCLIONS..........ccooiiiiiirieeee e 651
Removing Local Custom-Defined FUNCLIONS .........ccovveieienene e 652
Removing Global Custom-Defined FUNCLIONS..........ccccccovevieveie s 652
Copying Custom-Defined FUNCLIONS..........cciiiirieiere et 653
Considering How Custom-Defined Functions Affect Performance and Memory ......... 653
Performance CoNSIAEratioNS...........coiveiiiieinieeese e 654
MeMOry CONSIAEratiONS........cceciviriiueerieieesee st st et srene s 654
Part V: RetrieVing Data........ccocveriececeeseee s 655
Chapter 31: Understanding Report Script BasiCS ......cccecvevierieenee. 657
Creating a SImple REPOM SCHPL......ccoviiceeere et 657
Understanding How Report Writer WOTKS .........cccveviieieicce e 660
REPOI EXEFACION......tiiiteieie ettt ettt e s nee e 661
PartS Of @REPOI ..ot 663
Parts Of @8 REPOIM SCIIPL.......cveeeereree e e 664
Planning REPOIS ......ccveieieie ettt sttt st et e s re s s e e e snenesaenreas 665
Considering Security and MUltiple-USer ISSUES.........cccveverierierienese e see s 666
Reviewing the Process for Creating REPOrt SCHPLS ......ovvverererrsieeieeeieee e e e 666

Essbase Analytic Services Database Administrator’'s Guide m X



Contents

Creating REPOI SCIIPLS......vviiirieecice ettt st esa e tesbennesneeras 667
SAVING REPOI SCIIES ...eveeeeiirie sttt sttt sse e e e e ssesreneesnenees 667
EXECULING REPOIT SCIIPLS .....viiviceeeiciiesiiste ettt ettt st sa et besreeresnneneas 668
(001 0) VT Tl C 00 o T o) 668
Developing Free-FOrm REPOIMS ........cceciiiieece ettt na e snens 669
Chapter 32: Developing Report SCriptS ... 673
Understanding Extraction and Formatting Commands ............cceevvveeeeereriennsnneeseenens 674
Understanding REPOIt SCript SYNEAX ....c.civeierieieeiieeieeeseie st 674
Designing the Page LayOUL ............ccecueeiiieeieieie ettt ene s 676
Creating Page, Column, and ROW Headings.........cceccevereieneneeiene e 676
MOdifying HEAINGS ......coveiveiiecieiecie et enas 678
Creating Symmetric and ASYmMmMELriC REPOIMS ........cocvvereeerieieneeeerere e 679
o 7= 1] 1 RSOOSR 680
Formatting REPOI PAgES.........ccveiieiei et 681
Formatting Page, Column, and Row Headings..........cccocevvvenenineneeneeesee e 682
Adding Totals and SUDLOLAIS ..........ceeeiveeeecice e s 686
Changing How Data IS Displayed..........ccceeerieierenenenene et 692
Selecting and Sorting MEMDETS.........ccviieiiieee e 697
SElECHING MEIMDEIS.......oiiiiceieeeee et ee e s 697
Selecting Members by Using Generation and Level Names...........cccccceevveecieenee, 698
Selecting Dynamic Time SerieS MembBErS..........cvcvviereie e 700
Selecting Members by Using Boolean Operators.........ccovvvrereeieneeneeneeneseeseeseenes 701
Selecting Members by Using Substitution Variables..........ccccocvevveeiciccccecece 702
Selecting Members by Using AttribULES .........ccviieieeiee e 704
Selecting Members by USINg UDAS.........cov i 706
Selecting Members by Using WildCards...........cocvvvvereneennieenese e 707
Selecting Members by Using Static Member Names.........ccccccveeveeieeecececie e, 708
Suppressing Shared MemMbBErS...........oooiiiii i s 709
Selecting Alias Names for MEeMDErS .......ccvevieiieieeese e s 710
SOMtiNG MEMDBEIS.......eiicece e et renes 712
Restricting and Ordering Data ValUES ...........coviuieieieieenere e 713
Understanding the Order of Operation.............cucveeeierieriesise s 714
Using TOP, BOTTOM, and ORDERBY with Sorting Commands.............cc......... 714
USING RESTRICT ...ttt et eneneneenas 714

Xii | Essbase Analytic Services Database Administrator's Guide



Contents

USING ORDERBY ...ttt sttt st nesnenne s 715
Using ORDERBY with Formatting Commands...........cccceeevrerereereeeenieneneeseeneenes 715
Using TOP and BOTTOM ....ccuociiieicicsie ettt 716
Converting Datato aDifferent CUMTENCY .......coovvereeieiereeeereses e 719
Generating Reports Using the C, Visual Basic, and Grid APIS.........cccccevveveieciecennnn, 720
Chapter 33: Mining an Analytic Services Database.............ccoo...... 721
Understanding Data MiNiNG .........ccoiererereneeeneesieseesee s saeseesee e seessessesnas 721
Esshase Anaytic ServicesData Mining Framework ............ccocveveveiieiieiineeseeseee e 722
Creating Data Mining MOCEIS .........ccooiiiiiieceecceee e 724
APPIYING ThE MOUE! ... 727
BUilt-iN AIGOITRMS ... et 728
Accessing Data Mining FUNCLION@ITY .......ccoviieieieree e 730
Creating NewW AlQOMthmS........c.oiiii e ereens 731
Chapter 34: Copying Data Subsets and Exporting Data to
OtNEr PrOograms ..ottt 733
Copying aDatabhase SUDSEL ........c.cciieiiiieciceeee et 733
Process for Creating a Database SUDSEL .........c.ocvieiiiieeieiee e 734
Creating aNew Application and Database..........cceoeeerererinneeeneeeee e e 735
Copying the Outline File from the Source Database..........cccocvevieieieccieseese e 735
Creating an Output File Containing the Required Data SUDSEL ..........ccccvevveeeriennnne 737
Loading the Output File Into the New Database .........cccccccvveieceeviceece e 739
Exporting Data USiNg REPOI SCIHPLS......evvierieeesieeieeesiree e se e sie et ee e see e seeneens 739
Importing Data INto Other Databases..........ccccvveeieeeeieieeere e 743
00T (] g o D = TSP 743
Chapter 35: Writing MDX QUETIES ..o 745
Understanding Elements of @ QUENY.........cccieiiiiiiie e s 746
Introduction to SetSand TUPIES ......c.eceeieiee e 747
RUIES fOr SPECITYING SELS.....veiveeeeeeeeeiere e e 749
Introduction to AXiS SPECITICALIONS ........ccceeveiiiicicceceece e 750
CUDE SPECITICALION .....eee ettt seeneesae e 753
Using FUNCLIONS 0 BUITA SELS........ccoiiieiiciecie et 754
Working with Levels and GENErationS ...........cccocvieriereeeeeereesiene e e e seseeeeseeeeseeneens 757
Using a Slicer Axisto Set Query Point-0Of-VieW .........cccooervrenienenneeereee e 759

Essbase Analytic Services Database Administrator's Guide | Xiii



Contents

Common Relationship FUNCHIONS ..........cccoiiiiiecce e 760
Performing Set OPEralions .........coceveeeeeeeererere sttt eneeneesaeseens 761
Creating and Using Named Sets and Calculated Members..........ccccoeeveieeveceecicciesienn 764
Calculated MEMDENS .......c.ooiiieee e 764
INBMEA SELS ...ttt ettt s e et b e e et b e e et b e e e b neenas 767
USING HErative FUNCLIONS. .......c.ciiie ettt ene e 768
WOrking With MiSSING Dala........cccoueeerreeriereiisieeeeeeeseesiseesee e ste s eresseeseeee e seeseeseens 769
QUENYING FOr PrOPEITIES ..ottt sttt s e e sreanas 770
Querying for Member Properti€S......cc.uvveeeerenee e 770
The Value Type Of Properti€S........cvciiieieieci ettt 772
NULL Property VAIUES.........cccveeereierie ettt e e neenee e neas 773
INAEX ettt 775

Xiv | Essbase Analytic Services Database Administrator's Guide



Building Dimensions and
Loading Data

This part describes how to move data from external data sourcesinto Analytic
Services databases. It explains the concepts behind dimension builds and data
loads; how to create rules files to manipulate the records, fields, and datain data
sources; how to dynamically build or change dimensions in outlines; how to load
datavaluesinto databases; and how to debug dimension buildsand dataloads. This
part contains the following chapters:

«  Chapter 16, “Understanding Data L oading and Dimension Building,”
explains dataloading and dimension building, including the topics of external
data sources, rulesfiles, free-form data loading, and how Analytic Services
handles security and multi-user issues.

« Chapter 17, “Creating RulesFiles,” describeshow to create dataload rulesfile
and dimension build rulesfiles, from opening the data sourceto validating and
saving therulesfile in Data Prep Editor.

« Chapter 18, “Using a Rules File to Perform Operations on Records, Fields,
and Data,” describes how to use arules file to manipulate records, fields, and
datavalues, including how to ignorefields, order fields, map fieldsto member
names, and change data values.

« Chapter 19, “Performing and Debugging Data Loads or Dimension Builds,”
describes how to load dataand build dimensions, from opening the data
source and the rules file through performing the dataload or dimension build
to debugging problems that occur.
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«  Chapter 20, “Understanding Advanced Dimension Building Concepts,”
describes advanced topics, including detailed descriptions of build methods
and discussions of building shared members, building attribute dimensions,
and associating attributes.
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Understanding Data Loading
and Dimension Building

An Analytic Services database contains dimensions, members, and data values.

« You can add data values, that is, numbers, to an Analytic Services database
from a data source, such as a spreadsheet or a SQL database. This processis
called loading data. If the data source is not perfectly formatted, you need a
rules file to load the data values.

« You can add dimensions and members to an Analytic Services database
manually, by using Outline Editor. You can also load dimensions and members
into a database by using a data source and arulesfile. This processis called
building dimensions.

Thischapter describesthe componentsinvolved in loading dataval ues and loading
dimensions and members—data sources and rules files. This chapter contains the
following sections:

« “Process for Data Loading and Dimension Building” on page 356
. “Data Sources’ on page 356

o “RulesFiles’ on page 364

o “Situations That Do and Do Not Need a Rules File” on page 365
« “DataSources That Do Not Need a Rules File” on page 365

« “Security and Multiple-User Considerations’ on page 372

Some rules file options and data source requirements vary for aggregate storage
databases. See “ Preparing Aggregate Storage Databases’ on page 1325 for
information about aggregate storage differences.
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Process for Data Loading and Dimension
Building

To load data values or dimensions and members into an Analytic Services
database, follow these steps:

1. Set up the data source.

If you are not using arules file, you must set up the data source outside
Analytic Services. For information on data sources, see “Data Sources’ on
page 356.

2. If necessary, set up therulesfile.
For adefinition and discussion of rulesfiles, see “Rules Files’ on page 364.
3. Perform the dataload or dimension build.

For a comprehensive discussion of how to load data and members, see
Chapter 19, “Performing and Debugging Data Loads or Dimension Builds.”

Data Sources

356 m

Data sources contain the information that you want to load into the Analytic
Services database. A data source can contain data values; information about
members, such as member names, member aliases, formulas and consolidation
properties; generation and level names; currency name and category; data storage
properties; attributes; and UDASs (user-defined attributes).

The following sections describe the components of any kind of data source.
« “Supported Data Sources’ on page 357

« “ltemsin aData Source’ on page 357

« “ValidDimension Fields’ on page 359

« “Vaid Member Fields’ on page 359

« “VaidDataFields’ on page 360

« “Valid Delimiters’ on page 362

o “Valid Formatting Characters’ on page 363
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Supported Data Sources
Analytic Services supports the following types of data sources:
« Text files (flat files) from text backups or external sources.
« SQL data sources (non-Unicode only).
« Analytic Services export files. Export files do not need arulesfile to load.
« Microsoft Excel fileswith the. XLS extension, Version 4.0 and higher.

« Microsoft Excel files, Version 5.0 and higher. Load as client objectsor filesin
thefile system.

« Spreadsheet audit log files.

Note: If you are using Administration Services Console to load data or build an outline,
spreadsheet files are not supported if the Administration Server is installed on a
computer with a UNIX operating system.

ltems in a Data Source

Asillustrated in Figure 85, a data source is composed of records, fields, and field
delimiters. A record is astructured row of related fields. A field is an individual
value. A delimiter indicates that afield is complete and that the next item in the
record is another field.

Analytic Services reads data sources starting at the top and proceeding from left to
right.

Figure 85: Records and Fields

Product Yaar Measures Scenario

\
"100-10" Jan Sales Actual 42 |

"100-10"  Jan Sales Actual 16
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Asillustrated in Figure 86, data sources can contain dimension fields, member
fields, member combination fields, and data fields.

Figure 86: Kinds of Fields

Dimension —» : Market

Members — :

Data

: Texas  “100-10"  Jan  Sales Actual if 42

: Ohio "100-10"  Jan Sales Actual 16

Dimension fieldsidentify the dimensions of the database, such as Market. Use
dimension fieldsto tell Analytic Servicesthe order of the dimensionsin the
data source. In Figure 86, for example, the dimension fields are Market,
Product, Year, Measures, and Scenario. Fieldsin the Market column, such as
Texas, are members of the Market dimension, and fields in the Product
column, such as 100-10, are members of the Product dimension. Although you
can set dimension fields in the data source, usually you define dimension
fieldsintherulesfile.

Member fieldsidentify the members or member combinations of the specified
dimensions. Use member fieldsto tell Analytic Servicesto which membersto
map new data values, or which members to add to the outline. In Figure 86,
for example, Texas, 100-10, Jan, Sales, and Actual are all member fields.

Data fields contain the numeric data values that are loaded into the
intersections of the members of the database. Each data value must map to a
dimension intersection. In Figure 86, for example, 42 is the data value that
corresponds to the intersection of Texas, 100-10, Jan, Sales, and Actual.

You can specify information in the header and in an individual record. In
Figure 87, for example, 100 is the data value that corresponds to the
intersection of Jan, Actual, Cola, East, Sales and 200 is the data value that
corresponds to the intersection of Jan, Actual, Cola, West, Sales.

Figure 87: Assigning Data Fields in Headers

Jan, Actual

Col a East Sal es 100
Col a West Sal es 200
Col a South Sal es 300
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Datafieldsare used only for dataloading; dimension buildsignore datafields. The
following sections describe each item in a data source:

« “ValidDimension Fields’ on page 359

« “Vaid Member Fields’ on page 359

« “VaidDataFields’ on page 360

« “Valid Delimiters’ on page 362

« “Valid Formatting Characters’ on page 363

Valid Dimension Fields

Inadataload, every dimension in the Analytic Services database must be specified
in the either the data source or the rulesfile. If the data source does not identify
every dimension in the database, you must identify the missing dimensionsin a
rulesfile. For example, the Sample Basic database has a dimension for Year. If
several data sources arrive with monthly numbers from different regions, the
month itself may not be specified in the data sources. You must specify the month
in the data source header or the rules file. For information on setting header
records, see “Defining Header Records’ on page 392.

A dimension field must contain avalid dimension name. If you are not performing
adimension build, the dimension must aready exist in the database. If you are
performing a dimension build, the dimension name can be new, but the new name
must be specified in the rulesfile.

Valid Member Fields

A member field can contain the name of avalid member or an alias. In Figure 86,
for example, Texasand Ohio arevalid members of the Market dimension. Analytic
Services must know how to map each member field of the data source to amember
of the database.

In order to be valid, a member field must meet the following criteria:

« Themember field must contain avalid member name or member property. For
adiscussion of member properties, see“ Using the Data Source to Set Member
Properties’ on page 379. If you are not performing adimension build, the
member must already exist in the outline. If you are performing a dimension
build, the member can be new.
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« Either the data source or the rules file must specify which dimension each
member field mapsto.

« A member field can map to a single member name, such as Jan (whichisa
member of the Year dimension), or to a member combination, such as Jan,
Actua (which are members of the Year and Scenario dimensions).

« Member names that contain the same character as the file delimiter must be
surrounded by double quotation marks. For example, if the data source is
delimited by spaces, make sure that a member containing spaces, such as
“New York,” is surrounded by double quotation marks. If you are performing
adata load without a rules file, member names containing some other
characters must also be surrounded by quotation marks. For alist of the
relevant characters, see “ Data Sources That Do Not Need a Rules File” on
page 365.

Note: While processing each record in a data source for a data load, Analytic
Services does not check to ensure a member specified in a member field belongs
to the dimension specified for the dimension field. Analytic Services loads the data
value to the data cell identified by the member combination in the record. In
Figure 86, for example, if the second records reversed Jan and Sales (Texas,
‘100-10’, Sales, Jan, Actual, 42), Analytic Services would load 42 to the correct
data cell.

Valid Data Fields

If you are performing adimension build, you can skip this section. Datafields are
ignored during a dimension build.

Either the data source or the rules file must contain enough information for
Analytic Servicesto determine where to put each datavalue. A datafield contains
the data value for itsintersection in the database. In Figure 86, for example, 42 is
adatafield. It isthe dollar sales of 100-10 (Cola) in Texasin January.

360 m Essbase Analytic Services Database Administrator's Guide



Data Sources

In adatafield, Analytic Services accepts numbers and their modifiers, with no
spaces or separators between them, and the text strings #M1 and #MISSING.

Valid Modifiers

Examples

Currency symbols: $12isavdid vaue.

e Dollar$ $12isnot avalid value because thereisa
. Euo € space between the dollar sign and the 12.
* Yen¥

Parentheses around numbersto (12

indicate a negative number

Minus sign before numbers. Minus | -12

signs after numbers are not valid.

Decimal point 12.3

Large numbers with or without
commas

Both 1,345,218 and 1345218 are valid
values.

#M1 or #MISSING to represent
missing or unknown values

You must insert #M1 or #MISSING into any
datafield that has no value. If you do not,
the data source may not load correctly. For
instructions on how to replace a blank field
with #M1 or #MISSING, see “Replacing an
Empty Field with Text” on page 400.

If the data source contains a member field for every dimension and one field that
contains data values, you must define the field that contains data values as a data
fieldinthe rulesfile. To read Figure 88 into the Sample Basic database, for
example, definethe last field as a data field.

Figure 88: Setting Data Fields

Col a
Col a

100
200

Act ual
Act ual

Sal es
Sal es

East
East

Jan
Feb
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[l Todefine adatafield, see“ Defining a Column as a Data Field” in Esshase
Administration Services Online Help.

If thereisno valuein the datafield (or the valueis#MISSING), Analytic Services
does not change the existing datavalue in the database. Analytic Services does not
replace current values with empty values.

Note: If the data source contains blank fields for data values, replace them with #MI or
#MISSING. Otherwise, the data may not load correctly. For instructions on how to
replace a blank field with #MI or #MISSING, see “Replacing an Empty Field with Text”
on page 400.

Valid Delimiters

You must separate fields from each other with delimiters. If you are loading data
without arulesfile, you must uses spaces to delimit fields.

If you are using arulesfile, delimiters can be any of the following:

« Tabs (Tabs are the default delimiter expected by Analytic Services.)
o Spaces

« Newlines

« Carriage returns

« Commas

Extra Delimiters Without a Rules File

In data sources that are loaded without arulesfile, Analytic Servicesignores extra
delimiters. In Figure 89, for example, the fields are separated by spaces. Analytic
Services ignores the extra spaces between the fields.

Figure 89: File Delimiters

East Col a Act ual Jan Sal es 10
East Col a Act ual Feb Sal es 21
East Col a Act ual Mar Sal es 30
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Extra Delimiters with a Rules File

In data sources that are loaded with arulesfile, Analytic Services reads extra
delimitersas empty fields. For example, if youtry to use arulesfileto load thefile
in Figure 90 into the Sample Basic database, theload fails. Analytic Servicesreads
the extra comma between East and Colain thefirst record as an extrafield.
Analytic Services then puts Colainto Field 3. In the next record, however, Colais
in Field 2. Analytic Services expects Colato bein Field 3 and stops the data load.

Figure 90: File Delimiters

East,, Col a, Act ual , Jan, Sal es, 10
East, Col a, Act ual , Feb, Sal es, 21
East, Col a, Act ual , Mar, Sal es, 30

To solve the problem, delete the extra delimiter from the data source.

Valid Formatting Characters

Analytic Services views some characters in the data source as formatting
characters only. For that reason, Analytic Services ignores the following
characters:

== Two or more equal signs, such as for double underlining
-- Two or more minus signs, such as for single underlining
Two or more underscores
== Two or more IBM PC graphic double underlines (ASCII character 205)
Two or more IBM PC graphic single underlines (ASCII character 196)

Ignored fields do not affect the data load or dimension build.

For example, Analytic Servicesignoresthe equal signsin Figure 91 and loads the
other fields normally.

Figure 91: Ignoring Formatting Characters During Loading

East Act ual "100- 10"
Sal es Mar ket i ng

Jan 10 8

Feb 21 16
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Rules are a set of operations that Analytic Services performs on data values or on
dimensions and members when it processes a data source. Use rules to map data
values to an Analytic Services database or to map dimensions and members to an
Analytic Services outline.

Figure 92: Loading Data Sources Through Rules Files

b
. 1
Raw Data File gale®! )
e - by
B 5l
. e o ok 6
Jan, Sales, Rules File b et 30
Actual CoB a0 g 36C
| ot
tola, Chio 65 car®

Iowa, Cola 27 Jan 83
galesColy
cola 65

Cola, New York 52 A
colaOhio

Cola, Ohio €5
35 Cola, Puerte Rico

Analytic Services
Database

Rules are stored in rulesfiles. A rulesfile tells Analytic Services which build
method to use, specifies whether data values or members are sorted or in random
order, and tells Anal ytic Services how to transform data val ues or members before
loading them. It is best to create a separate rulesfile for each dimension.

Analytic Services reads the data values or members in the data source, changes
them based on the rulesin the rulesfile, and loads the changed data valuesinto the
database and the changed members into the outline. Analytic Services does not
change the data source. You can re-use arules file with any data source that
requires the same set of rules.

After you create adimension build rulesfile, you may want to automate the
process of updating dimensions. See Appendix D, “Using ESSCMD.”
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Situations That Do and Do Not Need a Rules File

You need arulesfileif the data source does not map perfectly to the database or if
you are performing any of the following tasks:

« Loading datafrom a SQL data source
« Building dimensions

— Adding new dimensions and members to the database

— Changing existing dimensions and members in the database
« Changing the datain any way, including the following:

— Ignoring fields or stringsin the data source

— Changing the order of fields by moving, joining, splitting, or creating
fields

— Mapping the datain the data source to the database by changing strings

— Changing the data values in the data source by scaling data values or by
adding data values to existing data values in the data source

—  Setting header records for missing values

— Rejecting aninvalid record and continuing the data load

You do not need arulesfile if you are performing a data load and the data source
maps perfectly to the database. For a description of a data source that maps
perfectly, see “Data Sources That Do Not Need a Rules File” on page 365.

Note: If you are using a rules file, each record in the rules file must have the same
number of fields. See “Dealing with Missing Fields in a Data Source” on page 409.

Data Sources That Do Not Need a Rules File

If you are performing a dimension build, skip this section. You cannot perform a
dimension build without a rulesfile.

If adata source contains all information required to load the datavaluesin it into
the database, you can load the data source directly. Thiskind of load iscaled a
free-form data load.
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To load a data value successfully, Analytic Services must encounter one member
from each dimension before encountering the data value. For example, in

Figure 86, Analytic Services loads the data value 42 into the database with the
members Texas, 100-10, Jan, Sales, and Actual. If Analytic Services encounters a
dataval ue bef ore amember of each dimensionisspecified, it stopsloading the data
source.

To map perfectly, adata source must contain all of the following and nothing other
than the following:

« Oneor more valid members from each dimension. A member name must be
enclosed in quotation marks if it contains any of the following:

— Spaces

— Numeric characters (0-9)

— Dashes (minus signs, hyphens)
— Plussigns

— & (ampersands)

If you are performing adataload without arulesfile, when Analytic Services
encounters an invalid member field, it stops the data load. Analytic Services
loads all fields read before the invalid field into the database, resulting in a
partial load of the data values. For information on continuing the load, see
“Loading Dimension Build and Data L oad Error Logs’ on page 1018.

« Oneor more valid data values. For examples of valid values, see “Valid Data
Fields’ on page 360.

If the data source contains blank fields for datavalues, replace the blank fields
with #M1 or #MISSING. Otherwise, the data values may not load correctly.

« Valid delimiters. For alist of valid delimiters, see “Valid Delimiters’ on
page 362.

Thefields in the data source must be formatted in an order that Analytic Services
understands. The simplest way to format arecord istoinclude amember from each
dimension and adatafield, asillustrated in Figure 93:

Figure 93: Sample Free-Form Data Source

Sal es "100-10" Chio Jan Actual 25
Sal es "100-20" Onhio Jan Actual 25
Sal es "100-30" Onhio Jan Actual 25
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If the data source is not correctly formatted, it will not load. You can edit the data
source using atext editor and fix the problem. If you find that you must perform
many edits (such as moving several fields and records), it might be easier to use a
rulesfileto load the data source. For a definition and discussion of rulesfiles, see
“Rules Files’ on page 364.

The following sections describe more complicated ways to format free-form data
sources:

« “Formatting Ranges of Member Fields’ on page 367
« “Formatting Columns” on page 370

Formatting Ranges of Member Fields

If you are performing a dimension build, skip this section. You cannot perform a
dimension build without a rulesfile.

You can express member names as ranges within adimension. For example, Sales
and COGSform arangein the M easures dimension. Ranges of member names can
handle a series of values.

A data source can contain ranges from more than one dimension at atime.

In Figure 94, for example, Jan and Feb form arange in the Year dimension and
Sales and COGS form arange in the Measures dimension.

Figure 94: Multiple Ranges of Member Names

Actual Texas Sal es COGS

Jan Feb Jan Feb
"100-10" 98 89 26 19
"100- 20" 87 78 23 32

In Figure 94, Salesis defined for thefirst two columns and COGS for the last two
columns.

The following sections describe additional types of ranges:

o “Setting Ranges Automatically” on page 368

« “Handling Out of Range DataVaues’ on page 368

« “Interpreting Duplicate Membersin aRange” on page 369
« “Reading Multiple Ranges’ on page 370
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Setting Ranges Automatically

If you are performing a dimension build, skip this section. You cannot perform a
dimension build without a rulesfile.

When Analytic Services encounters two or more members from the same
dimension with no intervening data fields, it sets up arange for that dimension.
Therange staysin effect until Analytic Services encounters another member name
from the same dimension, at which point Analytic Servicesreplacestherangewith
the new member or new member range.

Figure 95, for example, contains arange of Jan to Feb in the Year dimension. It
remainsin effect until Anaytic Services encounters another member name, such
as Mar. When Analytic Services encounters Mar, the range changes to Jan, Feb,
Mar.

Figure 95: Ranges of Member Names

Texas Sal es
Jan Feb Mar
Act ual "100-10" 98 89 58
"100-20" 87 78 115

Handling Out of Range Data Values

If you are performing a dimension build, skip this section. You cannot perform a
dimension build without a rulesfile.

When Analytic Services encounters a member range, it assumes that thereisa
corresponding range of datavalues. If the data values are not in the member range,
the data load stops. Analytic Servicesloads any datafields read before theinvalid
field into the database, resulting in a partial load of the data.

Figure 96, for example, contains more data fields than member fieldsin the
defined range of members. The dataload stops when it reaches the 10 data field.
Analytic Services |oads the 100 and 120 data fields into the database.

Figure 96: Extra Data Values

Col a Act ual East

Jan Feb
Sal es 100 120 10
COGS 30 34 32

For information on restarting the load, see “Loading Dimension Build and Data
Load Error Logs’ on page 1018.
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Interpreting Duplicate Members in a Range

If you are performing a dimension build, skip this section. You cannot perform a
dimension build without a rulesfile.

Be sure to structure ranges in the source data so that Analytic Services interprets
them correctly. If the amember appears more than once in arange, Analytic
Services ignores the duplicates.

Thefilein Figure 97 contains two ranges. Actual to Budget and Salesto COGS. It
also contains duplicate members.

Figure 97: Duplicate Members in a Range

Col a East
Act ual Budget Act ual Budget
Sal es Sal es COGS COGS
Jan 108 110 49 50
Feb 102 120 57 60

Analytic Servicesignores the duplicate members. The members that Analytic
Services ignores have a line through them in the following example:

Figure 98: Ignored Duplicate Members

Col a East
Act ual Budget Actual- Budget-
Sal es Sal-es COGS [aa e
Jan 108 110 49 50
Feb 102 120 57 60

For Actual, thefirst member of thefirst range, Analytic Services maps data values
to each member of the second range (Sales and COGS). Analytic Services then
proceeds to the next value of the first range, Budget, similarly mapping values to
each member of the second range. Asaresult, Analytic Servicesinterpretsthefile
as shown in Figure 99.

Figure 99: How Analytic Services Interprets the File in Figure 97

Col a East

Act ual Budget

Sal es COGS Sal es COGS
Jan 108 110 49 50
Feb 102 120 57 60
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Reading Multiple Ranges

If you are performing a dimension build, skip this section. You cannot perform a
dimension build without a rulesfile.

AsAnalytic Services scans afile, it processes the most recently encountered range
first when identifying arange of data values. In Figure 99, for example, there are
two ranges. Actual and Budget and Sales and COGS. While reading the file from
left to right and top to bottom, Analytic Services encountersthe Actual and Budget
range first and the Sales and COGS range second. Because the Sales and COGS
range is encountered second, Analytic Services puts data fields in the Sales and
COGS part of the database first.

Formatting Columns

If you are performing a dimension build, skip this section. You cannot perform a
dimension build without a rulesfile.

Files can contain columns of fields. Columns can be symmetric or asymmetric.
Symmetric columns have the same number of members under them. Asymmetric
columns have different numbers of members under them. Analytic Services
supports loading data from both types of columns.

Symmetric Columns

If you are performing a dimension build, skip this section. You cannot perform a
dimension build without a rulesfile.

Symmetric columns have the same number of membersunder them. In Figure 100,
for example, each dimension column has one column of members under it. For
example, Product has one column under it (100-10 and 100-10) and Market has
one column under it (Texas and Ohio).

Figure 100: Symmetric Columns

Pr oduct Measur es Mar ket Year Scenari o
"100-10" Sal es Texas Jan Act ual 112
"100-10" Sal es i o Jan Act ual 145
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The columnsin the following file are also symmetric, because Jan and Feb have
the same number of members under them:

Figure 101: Groups of Symmetric Columns

Jan Feb
Actual Budget Actual Budget
"100-10" Sales Texas 112 110 243 215
"100-10" Sales Ohio 145 120 81 102

Asymmetric Columns

If you are performing a dimension build, skip this section. You cannot perform a
dimension build without arulesfile.

Columns can also be asymmetric. In Figure 102, the Jan and Feb columns are
asymmetric because Jan has two columns under it (Actual and Budget) and Feb
has only one column under it (Budget):

Figure 102: Valid Groups of Asymmetric Columns

Jan Jan Feb

Actual Budget Budget
"100- 10" Sales Texas 112 110 243
"100-10" Sales ©Chio 145 120 81

If afile contains asymmetric columns, you must label each column with the
appropriate member name.

Thefilein Figure 103, for example, is not valid because the column labels are
incomplete. The Jan label must appear over both the Actual and Budget columns.

Figure 103: Invalid Asymmetric Columns

Jan Feb

Actual Budget Budget
"100- 10" Sales Texas 112 110 243
"100-10" Sales ©GChio 145 120 81

Thisfilein Figure 104 is valid because the Jan label is now over both Actual and
Budget. It is clear to Analytic Services that both of those columns map to Jan.

Figure 104: Valid Asymmetric Columns

Jan Jan Feb

Actual Budget Budget
"100-10" Sales Texas 112 110 243
"100-10" Sales Ohio 145 120 81
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Security and Multiple-User Considerations

Analytic Services supports concurrent multiple users reading and updating the
database. Thus, users can use the database while you are dynamically building
dimensions, loading data, or calculating the database. In amulti-user environment,
Analytic Services protects data by using the security system described in
Chapter 36, “Managing Security for Users and Applications’.

«  Security Issues

The security system prevents unauthorized users from changing the database.
Only users with write access to a database can load data val ues or add
dimensions and members to the database. Write access can be provided
globally or by using filters.

e« Multi-User Data Load |ssues

You can load data values while multiple users are connected to a database.
Analytic Services uses ablock locking scheme for handling multi-user issues.
When you load data values, Analytic Services does the following:

— Lockstheblock it isloading into so that no one can write to the block.

See Chapter 46, “Ensuring Data Integrity” for information on Analytic
Services transaction settings, such asidentifying whether other users get
read-only accessto thelocked block or noting how long Analytic Services
waits for alocked block to be released.

— Updates the block.

See “Data Locks’ on page 1054 for information on whether Analytic
Services unlocks a block when its update is complete or waits for the
entire data load to complete before unlocking the block.

e Multi-User Dimension Build Issues

You cannot build dimensions while other users are reading or writing to the
database. After you build dimensions, Analytic Services restructures the
outline and locks the database for the duration of the restructure operation.
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A rulesfilestells Analytic Services what changes to make to the data source and
outline during a dataload or dimension build. For a definition and discussion of
rulesfiles, see “Rules Files’ on page 364. This chapter describes how to create a
rules file for dataloading or dimension building:

“Understanding the Process for Creating Data L oad Rules Files’ on page 374

“Understanding the Process for Creating Dimension Build Rules Files” on
page 374

“Combining Data Load and Dimension Build Rules Files” on page 376
“Creating Rules Files” on page 376

“Setting File Delimiters’ on page 377

“Naming New Dimensions’ on page 378

“Selecting a Build Method” on page 378

“ Setting and Changing Member and Dimension Properties’ on page 379
“Performing Operations on Records, Fields, and Data’ on page 381
“Setting Field Type Information” on page 381

“Validating, Saving, and Printing” on page 386

For acomprehensive discussion of performing adataload or dimension build after
you create arulesfile, see Chapter 19, “ Performing and Debugging Data L oads or
Dimension Builds.”
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Understanding the Process for Creating Data
Load Rules Files

To create adata load rulesfile, follow these steps:

1.

Determine whether to use the same rulesfile for data loading and dimension
building.

For adiscussion of factors that influence your decision, see“ Combining Data
Load and Dimension Build Rules Files” on page 376.

Create anew rulesfile.

For a process map, see “Creating Rules Files’ on page 376.

Set the file delimiters for the data source.

For adescription of file delimiters, see“ Setting File Delimiters’ on page 377.

If necessary, set record, field, and data operationsto change the datain the data
source during loading.

For a comprehensive discussion, see Chapter 18, “Using a Rules File to
Perform Operations on Records, Fields, and Data.”

Validate and save the rulesfile.

For references for pertinent topics, see “Validating, Saving, and Printing” on
page 386.

For a comprehensive discussion of data sources and rulesfiles, see Chapter 16,
“Understanding Data L oading and Dimension Building.”

Understanding the Process for Creating
Dimension Build Rules Files

To create adimension build rulesfile, follow these steps:
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1.

Determine whether to use the same rulesfile for data loading and dimension
building.

For adiscussion of factors that influence your decision, see “ Combining Data
Load and Dimension Build Rules Files’ on page 376.
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2. Create anew rulesfile.

For a process map, see “ Creating Rules Files’ on page 376.
3. Setthefile delimitersfor the data source.

For adescription of file delimiters, see* Setting File Delimiters’ on page 377.
4. If you are creating a new dimension, name the dimension.

For references to pertinent topics, see“Naming New Dimensions’ on
page 378.

5. Select the build method.

For references to pertinent topics, see “ Selecting a Build Method” on
page 378.

6. If necessary, change or set the properties of members and dimensionsyou are
building.

For references to pertinent topics, see“ Setting and Changing Member and
Dimension Properties’” on page 379.

7. If necessary, set record and field operations to change the membersin the data
source during loading.

For a comprehensive discussion, see Chapter 18, “Using a Rules File to
Perform Operations on Records, Fields, and Data.”

8. Setfield type information, including field type, field number, and dimension.

For references to pertinent topics, see“ Setting Field Type Information” on
page 381.

9. Validate and save therulesfile.

For references to pertinent topics, see “Validating, Saving, and Printing” on
page 386.

For a comprehensive discussion of data sources and rulesfiles, see Chapter 16,
“Understanding Data L oading and Dimension Building.”
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Combining Data Load and Dimension Build
Rules Files

Before you start building arulesfile, you should determine whether to use that
rulesfile for both dataload and dimension build. Once you create arulesfile, you
cannot separate it into two rules files. Likewise, once you create two rulesfiles,
you cannot merge them into one rulesfile.

Use the same rules file for both data load and dimension build if you wish to load
the data source and build new dimensions at the same time.

Use separate rulesfiles for dataload and dimension build under any of the
following circumstances:

To build an outline from scratch
To perform different field operations during the dataload and dimension build
To re-use the data load or dimension build rulesfile separately

To use data sources that contain no data values, only dimensions

Creating Rules Files

To create anew rulesfile;

1.
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If you are creating the rulesfile on the Analytic Server, connect to the server.
If you are creating the rules file on the client, you do not need to connect to
the Analytic Server.

Open Data Prep Editor.

For references to pertinent topics, see“ Opening Data Prep Editor” on
page 377.

Open the data source.

For abrief discussion and for references to pertinent topics, see “ Opening a
Data Source” on page 377.
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Opening Data Prep Editor

You can open Data Prep Editor with a new or existing rulesfile. After you open
Data Prep Editor, be sure to put the editor in the correct mode.

[l To open Data Prep Editor, see “Creating aRules File” or “Opening an Existing
Rules File’ in the Esshase Administration Services Online Help.

[l Tolearn how to use DataPrep Editor, see“About Data Prep Editor” in the Essbase
Administration Services Online Help.

Opening a Data Source

After you open Data Prep Editor, you can open data sources, such astext files,
spreadsheet files, and SQL data sources. The data source appearsin Data Prep
Editor so that you can see what needs to be changed.

You can open a SQL data source only if you have licensed Essbase SQL Interface.
The Essbase Analytic Services SQL Interface Guide provides information on
supported environments, installation, and connection to supported data sources.
Contact your Analytic Services administrator for more information. When you
open a SQL data source, the rules fields default to the column names of the SQL
data source. If the names are not the same as the Analytic Services dimension
names, you need to map the fields to the dimensions. For a comprehensive
discussion of mapping, see “Changing Field Names’ on page 399.

[1 To open text files and spreadsheet files, see “ Opening a DataFile” in the Essbase
Administration Services Online Help.

[J To open SQL data sources, see “Opening a SQL Data Source” in the Esshase
Administration Services Online Help.

Setting File Delimiters

A file delimiter is the character (or characters) used to separate fields in the data
source. By default, arules file expects fields to be separated by tabs. You can set
the file delimiter expected to be a comma, tab, space, fixed-width column, or
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custom value. Acceptable custom values are characters in the standard ASCI|
character set, numbered from 0 through 127. Usually, setting thefile delimitersis
the first thing you do after opening a data source.

Note: You do not need to set file delimiters for SQL data.

To set file delimiters, see “ Setting File Delimiters’ in the Essbase Administration
Services Online Help.

Naming New Dimensions

If you are not creating a new dimension in the rules file, skip this section.

If you are creating a new dimension, you must name it in the rules file. Before
choosing a dimension name, see “Understanding the Rules for Naming
Dimensions and Members’ on page 143.

If you are creating an attribute dimension, the base dimension must be a sparse
dimension already defined in either the outline or the rulesfile. For a
comprehensive discussion of attribute dimensions, see Chapter 10, “Working with
Attributes.”

To name anew dimension, see“ Creating aNew Dimension Using aRulesFile” in
the Essbase Administration Services Online Help.

Selecting a Build Method
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If you are not performing a dimension build, skip this section.

If you are building anew dimension or adding membersto an existing dimension,
you must tell Analytic Serviceswhat algorithm, or build method, to use. You must
specify abuild method for each dimension that you are creating or modifying. For
information about each build method, see Table 22 on page 420.

To select abuild method, see “Choosing aBuild Method” in the Essbase
Administration Services Online Help.
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Setting and Changing Member and Dimension
Properties

If you are not performing a dimension build, skip this section.

If you are performing a dimension build, you can set or change the properties of
the members and dimensions in the outline. Some changes affect all members of
the selected dimension, some affect only the selected dimension, and some affect
all dimensionsin therulesfile.

You can set or change member and dimension properties using the Data Prep
Editor or a change the member properties in the data source.

Using the Data Prep Editor to Set Dimension and Member
Properties

[1 To set dimension properties, see “ Setting Dimension Properties’ in the Essbase
Administration Services Online Help.

[1 To set member properties, see “ Setting Member Properties’ in the Essbase
Administration Services Online Help.

Using the Data Source to Set Member Properties

You can modify the properties of both new and existing members during a
dimension build by including member propertiesin afield in the data source. In
the data source, put the propertiesin the field directly following the field
containing the membersthat the propertiesmodify. For example, to specify that the
Margin% member not roll up into its parent and not be shared.

1. Position the ~ property (which indicates that the member should not roll up
into its parent) and the N property (whichindicatesthat the member should not
be shared) after the Margin% field:

Margi n% Margin% ~ N Sal es

2. Setthefield type for the properties fields to Property. For a brief discussion
and pertinent references, see“ Setting Field Type Information” on page 381.
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The following table lists all member codes used in the data source to assign
properties to block storage outline members. For alist of properties that can be
assigned to aggregate storage outline members, see “Rules File Differences for
Aggregate Storage Dimension Builds’ on page 1326.

Code | Description

% Express as a percentage of the current total in a consolidation
* Multiply by the current total in a consolidation
+ Add to the current total in a consolidation

- Subtract from the current total in a consolidation

/ Divide by the current total in a consolidation

~ Exclude from the consolidation

A Treat as an average time balance item (applies to accounts dimensions
only)
B Exclude data values of zero or #MISSING in the time balance (appliesto

accounts dimensions only)

E Treat as an expense item (applies to accounts dimensions only)

F Treat asafirst time balance item (applies to accounts dimensions only)

L Treat as alast time balance item (applies to accounts dimensions only)

M Exclude data values of #MISSING from the time balance (appliesto
accounts dimensions only)

N Never allow data sharing

0] Tag as label only (store no data)

S Set member as stored member (non-Dynamic Calc and not label only)

T Require a two-pass cal culation (applies to accounts dimensions only)

Y Create as Dynamic Calc and Store

X Create as Dynamic Calc

z Exclude data values of zero from the time balance (applies to accounts

dimensions only)
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Performing Operations on Records, Fields,
and Data

Inarulesfileyou can perform operations on records, fields, and data val ues before
loading them into the database. The data source is not changed.

For a comprehensive discussion, see Chapter 18, “Using a Rules File to Perform
Operations on Records, Fields, and Data.”

Setting Field Type Information

If you are not performing a dimension build, skip this section.

Inadimension build, eachfieldin thedatasourceis part of acolumn that describes
amember in the outline. Fields can contain information about member names,
member properties, or attribute associations. In order for Analytic Services to
process thisinformation, you must specify thefield typein therulesfile. You must
specify the following information when setting field types:

« Thetypeof field to expect in that column, such asageneration field or an alias
field. The field type to choose depends on the data source and the build
method. See “Understanding Build Methods’ on page 419.

« Thedimension to which the members of that column belong. See “List of
Field Types’ on page 382, “Rulesfor Field Types’ on page 384 and “Using
the Data Source to Set Member Properties’ on page 379.

« Thegeneration or level number of the members of that column.

The following sections contain detailed information about field types:
o “List of Field Types’ on page 382

o “Rulesfor Field Types’ on page 384

« “Using the Data Source to Set Member Properties” on page 379

[J To setfield information, see “ Setting Field Types® in the Essbase Administration
Services Online Help.
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List of Field Types
Table 20 lists valid field types for each build method.

Table 20: Field Types

Valid Build
Field Type What the Field Contains Methods
Alias Andlias Generation,

Note: If the Member update dimension build setting level, and

is set to Remove unspecified and the data source for | parent-child
a new member contains the alias value of a removed | references
member, the alias value will not be assigned to the
new member.

Property A member property. For alist of propertiesto set in
the data source, see “ Using the Data Source to Set
Member Properties’ on page 379.

Formula A formula

Currency name A currency name (block storage outlines only)

Currency category A currency category ((block storage outlines only)

UDA A UDA (user-defined attribute)

Attribute parent In an attribute dimension, the name of the parent
member of the attribute member in the following
field

The name of aspecific | A member of the specified attribute dimension. This

attribute dimension member will be associated with a specified

generation or level of the selected base dimension.
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Table 20: Field Types (Continued)

Valid Build
Field Type What the Field Contains Methods
Generation The name of a member in the specified generation Generation
Duplicate generation The name of a member that has duplicate parents; references
that is, amember that is shared by more than one
parent
Duplicate generation The alias for the shared member
alias
Level The name of amember in alevel Level
Duplicate level The name of a member that has duplicate parents; references
that is, amember that is shared by more than one
parent
Duplicate level dias The alias for the shared member
Parent The name of a parent Parent-child
Child The name of a child reference
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Rules for Field Types

Thefield type that you choose for afield depends on the build method that you
selected. Table 21 liststhe rules for selecting valid field types, depending on the
build method. If necessary, move the fields to the required locations. For a brief
discussion, see “Moving Fields’ on page 396.

[l To movefields, see“Moving Fields’ in the Essbase Administration Services
Online Help.

Table 21: Field Numbers

Build Method

Rules for Assigning Field Types

Generation

If GEN numbers do not start at 2, the first member of the specified
generation must exist in the outline.

GEN numbers must form a contiguous range. For example, if GEN 3 and
GEN 5 exist, you must also define GEN 4.

Put DUPGEN fieldsimmediately after GEN fields.

Put DUPGENALIAS fieldsimmediately after DUPGEN fields.

Group GEN fields sequentially within adimension; for example:

GEN2, PRODUCT  GEN3, PRODUCT  GEMN4, PRODUCT

Put attribute association fields after the base field with which they are
associated and specify the generation number of the associated base
dimension member; for example:

GEN2, PRODUCT  GEN3, PRODUCT ~ QUNCES3, PRODUCT

The generation number must correspond to the generation of the member in
the outline for which the field provides values. For example, the 3in
GEN3,PRODUCT shows that the values in the field are third generation
members of the Product dimension. The 2 in ALIAS2,POPULATION

shows that the values in the field are associated with the second generation
member of the Population dimension.
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Table 21: Field Numbers

Build Method

Rules for Assigning Field Types

Level

Put DUPLEVEL fieldsimmediately after LEVEL fields.
Put DUPLEVELALIAS fieldsimmediately after the DUPLEVEL fields.

Each record must contain alevel 0 member. If alevel 0 member is repeated
on anew record with adifferent parent, Analytic Services rejects the record
unless you select the Allow Moves member property. To set member
properties, see“ Setting Member Properties’ in the Essbase Administration
Services Online Help.

Group level fields sequentially within adimension.
Put the fields for each roll-up in sequential order.
Use asingle record to describe the primary and secondary roll-ups.

Put attribute association fields after the base field with which they are
associated and specify the level number of the associated base dimension
member; for example:

LEVELS3, PRODUCT  UNCES3, PRODUCT  LEVEL2, PRODUCT

The level number must correspond to the level of the member in the outline
for which the field provides values. For example, the 3in
LEVEL3,PRODUCT shows that the valuesin thefield are level 3 members
of the Product dimension. The 2in ALIAS2,POPULATION showsthat the
valuesin the field are associated with the second level of the Population
dimension.

Parent-child

If field typeis parent or child, enter O (zero) in the Number text box.

Attribute
dimension
name

The generation or level number must correspond to the generation or level of
the associated base member in the outline. For example, the 3in
OUNCESS3,PRODUCT shows that the values in the field are the members of
the Ounces attribute dimension that are associated with the third generation
member of the Product dimension in the same source data record.
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Validating, Saving, and Printing

Rulesfilesarevalidated to make surethat the membersand dimensionsin therules
file map to the outline. Validation cannot ensure that the data source loads

properly.

Tovalidatearulesfile, see*ValidatingaRulesFile” in the Esshase Administration
Services Online Help.

To save arulesfile, see “Saving a Rules File” in the Essbase Administration
Services Online Help.
If the rulesfileis not valid, complete one of the following actions:

« Ifyou arevalidating a dataload rulesfile, see “Requirements for Valid Data
Load Rules Files” on page 386.

« Ifyouarevalidating adimension build rulesfile, see“Requirementsfor Valid
Dimension Build Rules Files’ on page 387.

If therulesfileis correct, you can perform adata load or dimension build. For a
comprehensive discussion of how to load data and members, see Chapter 19,
“Performing and Debugging Data L oads or Dimension Builds.”

Requirements for Valid Data Load Rules Files
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For adataload rulesfileto validate, all the following questions must be answered
yes.”

« Istherulesfile associated with the correct outline? For information on
associating rules files with outlines, see “Validating a Rules File” in the
Essbase Administration Services Online Help.

« Doeseach record in the data source contain only one member from each
dimension? For a brief discussion, see “Itemsin a Data Source” on page 357.

« Areal member and dimension names spelled correctly?

« Areal members surrounded by quotation marksif they contain numbers or
file delimiters? For a description of member names that require quotation
marks, see “Valid Member Fields’ on page 359.

« Arethere no extradelimiters in the data source? For a discussion of the
problems created by extradelimiters, see“ExtraDelimiterswith aRulesFile’
on page 363.
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Isthe member that to which each datafield maps spelled correctly in therules
file? For information on mapping datafields, see“ Changing Field Names’ on
page 399.

Are thefile delimiters correctly placed? For adiscussion of the placement of
delimiters, see“Valid Delimiters’ on page 362.

Is the member in the field name a valid member? For information on setting
field names, see “Mapping Fields’ on page 399.

Is the dimension name used in only asingle field, that is, not in afield name
and the header? You can map a single data value to only one set of members.

Isonly onefield defined as adatafield? For abrief discussion and areference
to instructions, see “Defining a Column as a Data Field” on page 402.

Isthe UDA used for sign flipping in the associated outline? For a brief
discussion, see “Flipping Field Signs’ on page 404.

Requirements for Valid Dimension Build Rules Files

For adimension build rulesfile to validate, al of the following questions must be
answered “yes.”

Isthe rulesfile associated with the correct outline? For information on
associating rules files with outlines, see “Validating a Rules File” in the
Essbase Administration Services Online Help.

Does each record contain only one member from each dimension? For abrief
discussion, see“Itemsin a Data Source” on page 357.

Are al member and dimension names spelled correctly?

Are al members surrounded by quotation marks if they contain numbers or
file delimiters? For a description of member names that require quotation
marks, see “Valid Member Fields’ on page 359.

Are there no extradelimitersin the data source? For adiscussion of the
problems created by extradelimiters, see“ExtraDelimiterswith aRulesFile’
on page 363.

Are the reference numbers sequential ? For a discussion of limitations and
obligations, see “Rules for Field Types’ on page 384.

Are there no repeated generations? For a discussion of limitations and
obligations, see “Rules for Field Types’ on page 384.
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« Iseachfield type valid for the build method? See “List of Field Types’ on
page 382 to identify which field type can be used with which build methods.

« Areadll thefieldsin correct order? For areview of therulesfor selecting valid
field types, see“Rulesfor Field Types’ on page 384.

« Doeseach child field have a parent field?
« Do dl dimension names exist in the outline or the rules file?

« Areany dimensions specified in both the header record in therulesfileand the
header record in the data source? Dimensions can be specified in either the
header in the rulesfile or the header in the data source, but not in both. For a
discussion of header records, see “ Defining Header Records” on page 392.

Copying Rules Files

You can copy rulesfiles to applications and databases on any Analytic Server,
according to your permissions. You can also copy rulesfiles across servers as part
of application migration.

[1 To copy arulesfile, use any of the following methods:

Tool Topic Location
Administration Copying aRulesFile Essbase Administration
Services Services Online Help
MaxL alter object Technical Reference
ESSCMD COPYOBJECT Technical Reference

Printing Rules Files

You can print the entire contents and properties of a dataload or dimension build
rulesfile. You can aso specify properties and settings to print.

[l Toprintarulesfile, see“Printing RulesFiles’ in Essbase Administration Services
Online Help.
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Operations on Records,
Fields, and Data

This chapter describes how to edit arulesfile to perform operations on records,
fields, and data before loading the database. For a comprehensive discussion of
data sources and rules files, see Chapter 16, “ Understanding Data L oading and
Dimension Building.” For acomprehensive discussion of the process of creating a
rulesfile, see Chapter 17, “ Creating Rules Files.”

This chapter contains the following sections about record operations:
« “Selecting Records’ on page 390

« “Rejecting Records’ on page 390

« “Combining Multiple Select and Reject Criteria’ on page 391

« “Setting the Records Displayed”’ on page 391

« “Defining Header Records’ on page 392

This chapter contains the following sections about field operations:
« ‘“lgnoring Fields’ on page 395

« “Arranging Fields’ on page 395

« “Changing Field Names’ on page 399

This chapter contains the following sections about data operations:

« “Defining a Column as a Data Field” on page 402

« “Adding to and Subtracting from Existing Vaues’ on page 402
« ‘“Clearing Existing Data Values’ on page 403

« “Scaling DataVaues’ on page 404

« “Flipping Field Signs” on page 404
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Performing Operations on Records

You can perform operations at the record level . For example, you can reject certain
records before they are loaded into the database.

This section contains the following sections:

« “Selecting Records’ on page 390

« “Regecting Records’ on page 390

o “Combining Multiple Select and Reject Criteria’ on page 391
o “Setting the Records Displayed” on page 391

o “Defining Header Records’ on page 392

Selecting Records

You can specify which records Analytic Servicesloadsinto the database or usesto
build dimensions by setting selection criteria. Selection criteria are string and
number conditions that must be met by one or more fields within arecord before
Analytic Servicesloadstherecord. If afield or fieldsin the record do not meet the
selection criteria, Analytic Services does not load the record. You can define one
or more selection criteria. For example, to load only 2003 Budget data from adata
source, create a selection criterion to load only records in which the first field is
Budget and the second field is 2003.

To select arecord, see” Selecting Records” in the Essbase Administration Services
Online Help.

Note: If you define selection criteria on more than one field, you can specify how
Analytic Services combines the criteria. For a brief discussion, see “Combining Multiple
Select and Reject Criteria” on page 391.

Rejecting Records
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You can specify which records Analytic Services ignores by setting rejection
criteria. Rgjection criteria are string and number conditions that, when met by one
or more fields within arecord, cause Analytic Servicesto reject the record. You
can define one or more rejection criteria. If no field in the record meets the
rejection criteria, Analytic Servicesloadsthe record. For example, to reject Actua
data from a data source and load only Budget data, create a rejection criterion to
reject recordsin which thefirst field is Actual.
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[l Torgect arecord, see“ Rejecting Records’ inthe Essbase Administration Services
Online Help.

Note: If you define rejection criteria on more than one field, you can specify how
Analytic Services should combine the criteria. For a brief discussion, see “Combining
Multiple Select and Reject Criteria” on page 391.

Combining Multiple Select and Reject Criteria

When you define select and reject criteriaon multiple fields, you can specify how
Analytic Services combinesthe rules across fields, that is, whether the criteriaare
connected logically with AND or with OR. If you select And from the Boolean
group, the fields must match all of the criteria. If you select Or from the Boolean
group, the fields must match only one of the criteria. The global Boolean setting
appliesto all select or reject operations in the rulesfile, for both dataload and
dimension build fields.

Note: If selection and rejection criteria apply to the same record (that is, you try to
select and reject the same record), the record is rejected.

[l To determine how to combine select and reject criteria on multiple fields, see
“Combining Selection and Rejection Criteria’ in the Essbase Administration
Services Online Help.

Setting the Records Displayed

You can specify the number of recordsthat Analytic Servicesdisplaysin DataPrep
Editor. You can also specify thefirst record in Data Prep Editor. Analytic Services
skipsall preceding records and, in Data Preparation Editor, begin the display with
the record number you chose as first. For example, if you enter 5 as the starting
record, Analytic Services does not display records 1 through 4.

Note: Analytic Services treats header records the same as data records when counting
the records to skip.

[1 To set the records displayed, see “ Setting the Records Displayed” in the Essbase
Administration Services Online Help.
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Defining Header Records
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Data sources can contain data records and header records. Data records contain
member fields and data fields. Header records describe the contents of the data
source and describe how to load values from the data source to the database.

Rulesfiles contain records that translate the data of the data sourceto map it to the
database. As part of that information, rules files can also contain header records.
For example, the Sample Basic database has adimension for Year. If several data
sources arrive with monthly numbers from different regions, the month itself
might not be specified in the data sources. You must set header information to
specify the month.

You can create a header record using either of the following methods:

« Youcandefineheader informationin therulesfile. Rulesfile headers are used
only during data loading or dimension building and do not change the data
source. Header information set in arulesfileis not used if the rulesfile dso
points to header records in the data source.

« You can define header information in the data source by using atext editor or
spreadsheet and then pointing to the header records in the rulesfile. Placing
header information in the data source makes it possible to use the same rules
file for multiple data sources with different formats, because the data source
format is specified in the data source header and not in the rulesfile.

When you add one or more headers to the data source, you must also specify
the location of the headersin the data source in the rulesfile. The rulesfile
then tells Analytic Servicesto read the header information as a header record
and not adata record. You can a so specify which type of header information
isin which header record.

Header information defined in the data source takes precedence over header
information defined in the rulesfile.

To define aheader in the rulesfile, see “ Setting Headersin the Rules File” in the
Essbase Administration Services Online Help.

To define a header in the data source, see “ Setting Headers in the Data Source” in
the Essbase Administration Services Online Help.
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Data Source Headers

You can dynamically build dimensions by adding header information to the top
record of the data source and by specifying thelocation of the header record in the
rulesfile.

Figure 105 contains an example of a header record.

Figure 105: Header Record

Header record { "GENZ2, Product ", "GEN3, Product ", "GEN4, Product "
"100", "100-10", "100-10-12"

Data record{
"100", "100-10", "100-10-16"

The header record listsfield definitionsfor each field. Thefield definition includes
the field type, the field number, and the dimension name into which to load the
fields. The format of a header record isillustrated in Figure 106:

Figure 106: Header Record with Three Field Definitions

Field type and number

r Dimension

Header record { "GENZ , Product", "GEN3, Product ", "GEN4, Produect "
*100*, *100-10", *100-10-12"*

Data record{
*100", *100-10", *100-10-16"

If the file delimiter is a comma, enclose each field definition in quotation marks
().

After you set the header information in the data source, you must specify the
location of the header information in the rulesfile. If arulesfile refersto header
information in a data source, Analytic Services uses the information in the data
source—rather than the information in the rulesfile—to determinefield types and
dimensions.
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Valid Data Source Header Field Types
Valid field types must be in capital |etters and are as follows:
« GEN, DUPGEN, and DUPGENALIAS

« LEVEL,DUPLEVEL, and DUPLEVELALIAS

« PARENT, CHILD

« PROPERTY
« ALIAS

« FORMULA
« CURNAME
« CURCAT

. UDA

« ATTRPARENT
« The name of an attribute dimension, such as CAFFEINATED

For each field type that you set, you must al so enter afield number. When thefield
typeisthe name of an attribute dimension, the field number cannot be greater than
9. For abrief discussion and referencesto pertinent topics, see” Setting Field Type
Information” on page 381.

Performing Operations on Fields

You can perform operations at thefield level, for example, moving afieldto anew
position in the record.

This section contains the following sections:
« “lgnoring Fields’ on page 395

« “lgnoring Strings’ on page 395

o “Arranging Fields’ on page 395

. “Mapping Fields’ on page 399

« “Changing Field Names’ on page 399
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Ignoring Fields

You can ignore all fields of a specified column of the data source. The fields still
exist in the data source, but they are not loaded into the Analytic Services database.

If the data source containsfields that you do not want to |oad into the database, tell
Analytic Services to ignore those fields. For example, the Sample Basic database
has five standard dimensions: Year, Product, Market, Measures, and Scenario. If
the data source has an extrafield, such as Salesperson, that is not amember of any
dimension, ignore the Salesperson field.

[l Toignoreall fieldsin acolumn, see “Ignoring Fields’ in the Esshase
Administration Services Online Help.

Ignoring Strings

You can ignore any field in the data source that matches a string called a token.
When you ignore fields based on string values, the fields are ignored everywhere
they appear in the data source, not just in a particular column. Consider, for
example, adata source that is a computer generated report in text format. Special
ASCII characters might be used to create horizonta lines between pages or boxes
around headings. These special characters can be defined as tokens to be ignored.

[l Toignoreall instances of astring, see“Ignoring Fields Based on String Matches’
in the Essbase Administration Services Online Help.

Arranging Fields

You can set the order of the fieldsin the rulesfile to be different from the order of
the fields in the data source. The data source is unchanged. The following sections
describe:

« “Moving Fields’ on page 396

« “Joining Fields’ on page 396

« “Creating aNew Field by Joining Fields’ on page 397
« “Copying Fields’ on page 397

« “Splitting Fields” on page 398
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“Creating Additional Text Fields’ on page 398
« “Undoing Field Operations” on page 398

Note: To undo a single operation, select Edit > Undo. To undo one or more field
operations, see “Undoing Field Operations” in the Essbase Administration Services
Online Help.

Moving Fields

You can move fields to a different location using arules file. For example, afield
might be the first field in the data source, but you want to move it to be the third
field during the data load or dimension build.

In some instances, moved fields may appear to merge. Merging may occur if the
datafile has a structure similar to the following:

1<t ab>2<t ab>3
1<t ab>2<t ab>(nul I)

If you move afield that contains empty cells and the moved field becomes the last
field in the record, the field may merge with the field to its left.

To prevent merging, replace the empty cell with a delimiter.

To move fields, see “Moving Fields’ in the Essbase Administration Services
Online Help.

Note: To undo a move, see “Undoing Field Operations” in the Essbase Administration
Services Online Help.

Joining Fields

You can join multiple fieldsinto one field. The new field is given the name of the
first field in thejoin. For example, if you receive a data source with separate fields
for product number (100) and product family (-10), you must join the fields
(100-10) before you load them into the Sample Basic database.

Before you join fields, move the fields to join into the order in which you want to
join them. If you do not know how to move fields, see “Moving Fields’ in the
Essbase Administration Services Online Help.
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[l Tojoinfields, see“Joining Fields’ in the Essbase Administration Services Online
Help.

Note: To undo a join, see “Undoing Field Operations” in the Essbase Administration
Services Online Help.

Creating a New Field by Joining Fields

You can join two or more fields by placing the joined fields into a new field. This
procedure leaves the original fieldsintact. Creating a new field is useful if you
need to concatenate fields of the data source to create a member.

For example, if you receive a data source with separate fields for product number
(100) and product family (-10), you must join the fields (100-10) before you load
them into the Sample Basic database. But suppose that you want the 100 and -10
fieldsto exist in the data source after the join; that is, you want the data source to
contain threefields: 100, -10, and 100-10. To do this, create the new field using a
join.

Before you join fields, move the fields to join into the order in which you want to
join them. If you do not know how to move fields, see “Moving Fields’ on

page 396.

[1 To create anew field by joining existing fields, see “ Creating a New Field Using
Joins’ in the Essbase Administration Services Online Help.

Note: To undo a creating using join operation, see “Undoing Field Operations” in the
Essbase Administration Services Online Help.

Copying Fields

You can create acopy of afield whileleaving the original field intact. For example,
assume that, during a single dimension build, you want to define a multilevel
attribute dimension and associate attributes with members of abase dimension. To
accomplish thistask, you need to copy some of the fields. For more information
about attribute dimensions, see “Working with Multilevel Attribute Dimensions’
on page 438.

[l To copy afield, select one field and then create a new field using ajoin.
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[l To create anew field by joining existing fields, see “Creating aNew Field Using

Joins’ in the Essbase Administration Services Online Help.

Note: To undo a copy, see “Undoing Field Operations” in the Essbase Administration
Services Online Help.

Splitting Fields

You can split afield into two fields. For example, if a data source for the Sample
Basic database has afield containing UPC100-10-1, you can split the UPC out of
thefield and ignoreit. Then only 100-10-1, that is, the product number, is loaded.
To ignore afield, see“Ignoring Fields’ on page 395.

To split afield, see” Splitting Fields” in the Essbase Administration Services
Online Help.

Note: To undo a split, see “Undoing Field Operations” in the Essbase Administration
Services Online Help.

Creating Additional Text Fields

You can create atext field between two existing fields. You might create a text
field to insert text between fields that are to be joined. For example, if you have
two fields, one containing 100 and one containing 10-1, you can insert atext field
with a dash between the two fields and then join the three fields to create the
100-10-1 member of the Product dimension.

To create a new field and populate it with text, see “ Creating a New Field Using
Text” in the Essbhase Administration Services Online Help.

Note: To undo a field you created using text, see “Undoing Field Operations” in the
Essbase Administration Services Online Help.

Undoing Field Operations

You can undo thelast field operation that you performed, such asmove, split, join,
create using text, or create using join by using the Edit > Undo command. You can
also undo field operations even if you have performed other actions. Undoing field
operationsis sequential; you must undo field operations from the last operation to
the first operation.
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[J To undo one or morefield operations, see “ Undoing Field Operations” in the
Essbase Administration Services Online Help.

Mapping Fields
This section applies to dataload only. If you are performing a dimension build,
skip this section.

You use arulesfile to map data source fields to Analytic Services member names
during adataload. You can map fields in a data source directly to fieldsin the
Analytic Services database during adataload by specifying which field in the data
source maps to which member or member combination in the Analytic Services
database. The data source is not changed.

Note: When you open a SQL data source, the fields default to the SQL data source
column names. If the SQL column names and the Analytic Services dimension names
are the same, you do not have to map the column names.

[l Tomapfields, see“Mapping Field Names” in the Essbase Administration Services
Online Help.

Changing Field Names

To load a data source, you must specify how the fields of the data source map to
the dimensions and members of the database. Rulesfiles can trandlate fields of the
data source so that the fields match member names each time the data source is
loaded. This process does not change the data source. The rulesfile does the
following:

« Maps member fields of the data source to dimensions and members of the
database

« Mapsdatafields of the datasourceto member names or member combinations
(such as Jan, Actual) of the database

This section contains the following sections that describe how to change field
names in the data source to map members and data val ues to the database.

« “Replacing Text Strings” on page 400

« “Replacing an Empty Field with Text” on page 400

« “Changing the Case of Fields’ on page 400

. “Dropping Leading and Trailing Spaces’ on page 401
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« “Converting Spacesto Underscores’ on page 401
o “Adding Prefixes or Suffixesto Field Vaues’ on page 401

Replacing Text Strings

You can replace text strings so that the fields map to Analytic Services member
names during a dataload or dimension build. The data source is not changed. For
example, if the data source abbreviates New York to NY, you can have the rules
file replace each NY with New York during the dataload or the dimension build.

For instructions on how to replace an empty field with text, see “Replacing an
Empty Field with Text” on page 400.

[l Toreplace atext string, see “Replacing Field Names® in the Essbase
Administration Services Online Help.

Replacing an Empty Field with Text

You may want to replace empty fieldsin acolumnwith text. If, for example, empty
fieldsin the column represent default values, you can insert the default values or
insert #M to represent missing val ues.

[1 To replace an empty field with text, see “ Replacing an Empty Field with Text” in
Essbase Administration Services Online Help.

Changing the Case of Fields

You can change the case of afield so the field maps to Analytic Services member
names during a dataload or dimension build. The data source is not changed. For
example, if the data source capitalizes afield that isin lower casein the database,
you could change the field to lower case; for example, JAN to jan.

[l To changethe case of valuesin afield, see“Changing Case of Fields’ in the
Essbase Administration Services Online Help.
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Dropping Leading and Trailing Spaces

You can drop leading and trailing spaces from around fields of the data source. A
field value containing leading or trailing spaces does not map to a member name,
even if the name within the spaces is an exact match.

By default, Analytic Services drops leading and trailing spaces.

[l Todrop spaces around afield, see “Dropping Spaces Around Fields” in the
Essbase Administration Services Online Help.

Converting Spaces to Underscores
You can convert spacesin fields of the data source to underscoresto makethefield
values match the member names of the database.

[l To change spaces to underscores, see “ Converting Spaces to Underscores” in the
Essbase Administration Services Online Help.

Adding Prefixes or Suffixes to Field Values

You can add prefixes and suffixes to each field value of the data source. For
example, you can add 2002 as the prefix to al member namesin the Year
dimension.

[1 To prefix or suffix valuesto afield, see “ Adding Prefixes and Suffixes’ in the
Essbase Administration Services Online Help.

Performing Operations on Data

This section applies to dataload only. If you are performing a dimension build,
skip this section.

You can perform operations on the data in afield, for example, moving afield to
anew position in the record.

This section contains the following sections:

o “Defining aColumn as aData Field” on page 402

o “Adding to and Subtracting from Existing Values’ on page 402
“Clearing Existing Data Vaues’ on page 403
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“Scaling Data Values’ on page 404
o “Hipping Field Signs’ on page 404

Defining a Column as a Data Field

This section applies to dataload only. If you are performing a dimension build,
skip this section.

If each record in the data source contains a column for every dimension and one
data column, you must define the data column as a datafield. In Figure 107, for
example, the column with the data values must be defined as adatafield.

Figure 107: Data Field

Mar ket, Product, Year, Measures, Scenario

Texas 100-10 Jan Sales Actual 42
Texas 100-20 Jan Sales Actual 82
Texas 100-10 Jan Sales Actual 37

You can define only onefield in arecord as a data field.

To define adatafield, see “ Defining a Column as a Data Field” in the Essbase
Administration Services Online Help.

Adding to and Subtracting from Existing Values

402 =

Thissectionisfor dataload only. If you are performing adimension build, skip this
section.

By default, Analytic Services overwrites the existing val ues of the database with
the values of the data source, but you can determine how newly loaded data values
affect existing data values.

You can use incoming data values to add to or subtract from existing database
values. For example, if you load weekly values, you can add them to create
monthly values in the database.

Using this option makes it more difficult to recover if the database crashes while
loading data, although Analytic Services lists the number of the last row
committed in the application log. For a discussion of the application log, see
“Contents of the Application Log” on page 983.
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To prevent difficult recoveriesif you are adding to or subtracting from existing
data values and the database shuts down abnormally, as a Database Transaction
setting, set the Commit Row value as 0. This setting causes Analytic Servicesto
view the entire load as a single transaction and to commit the data only when the
load is complete. For more information, see “Understanding Isolation Levels’ on
page 1054.

[1 To add to existing data values, see “ Adding to Data Values” in the Essbase
Administration Services Online Help.

[J To subtract from existing data values, see “ Subtracting from Data Values® in the
Essbase Administration Services Online Help.

Clearing Existing Data Values

Thissectionisfor dataload only. If you are performing adimension build, skip this
section.

You can clear existing data values from the database before you load new values.
By default, Analytic Services overwrites the existing val ues of the database with
the new values of the data source. If you are adding and subtracting data val ues,
however, Analytic Services adds or subtracts the new data values to and from the
existing values.

Before adding or subtracting new values, make sure that the existing values are
correct. Beforeloading thefirst set of valuesinto the database, you must make sure
that there is no existing value.

For example, assumethat the Salesfiguresfor January are calcul ated by adding the
values for each week in January:

January Sales = Wek 1 Sales + Wek 2 Sales + Wek 3 Sales + Wek 4 Sal es
When you load Week 1 Sales, clear the database value for January Monthly Sales.
If there isan existing value, Analytic Services performs the following calculation:

January Sal es = Exi sting Value + Wek 1 Sales + Wek 2 Sal es + Wek 3 Sal es
+ Week 4 Sal es

You can also clear datafrom fields that are not part of the data load. For example,
if a data source contains data for January, February, and March and you want to
load only the March data, you can clear the January and February data.

Note: If you are using transparent partitions, clear the values using the steps that you
use to clear data from a local database.
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[J To clear existing values, see “ Clearing Existing Data Values” in the Essbase
Administration Services Online Help.

Scaling Data Values

Thissectionisfor dataload only. If you are performing adimension build, skip this
section.

You can scale data values if the values of the data source are not in the same scale
as the values of the database.

For example, assume the real value of sales was $5,460. If the Sales data source
tracks the values in hundreds, the value is 54.6. If the Analytic Services database
tracksthereal value, you need to multiply the value coming in from the Sales data
source (54.6) by 100 to have the value display correctly in the Analytic Services
database (as 5460).

[1 To scale datavalues, see“ Scaling Data Vaues’ in the Essbase Administration
Services Online Help.

Flipping Field Signs

Thissectionisfor dataload only. If you are performing adimension build, skip this
section.

You can reverse or flip the value of adatafield by flipping its sign. Sign flips are
based on the UDA s (user-defined attributes) of the outline. When loading datainto
the accounts dimension, for example, you can specify that any record whose
accounts member hasa UDA of Expense change from a plus sign to aminus sign.
See “Creating UDAS" on page 176 for more information on user-defined
attributes.

[l Toreverseafield sign, see “Flipping Signs’ in the Essbase Administration
Services Online Help.
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Builds

This chapter describes how to load data or members from one or more external
data sourcesto an Analytic Server. You can load data without updating the outline,
you can update the outline without |oading data, or you can load data and build
dimensions simultaneously. For information about setting up data sources and
rules files, see Chapter 16, “ Understanding Data L oading and Dimension
Building” and Chapter 17, “Creating Rules Files.”

This chapter contains the following sections:
“Prerequisites for Data Loads and Dimension Builds’ on page 405
« “Performing Data Loads or Dimension Builds’ on page 406
« “Stopping Data Loads or Dimension Builds’ on page 407
« “ReviewingtheTipsfor Loading Dataand Building Dimensions” on page 408
« “Debugging Data Loads and Dimension Builds’ on page 410

Prerequisites for Data Loads and Dimension
Builds

Before you start to load data or build dimensions, make sure that you have the
following itemsin place:

« An Analytic Services database.
« A connection to the appropriate Analytic Server.

« Oneor more valid data sources. For a comprehensive discussion of data
sources, see “Data Sources’ on page 356.
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« Ifyouarenot using arulesfile, adatasource correctly formatted for free-form
dataloading, see“Data Sources That Do Not Need a Rules File” on page 365.

« Ifyouareusing arulesfile, for adefinition and discussion of rulesfiles, see
“Rules Files’ on page 364.

Performing Data Loads or Dimension Builds
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When you start to load data or build dimensions, you must first select one or more
valid data sources that contain the datato load or dimensionsto build. For alist of
types of valid data sources, see“ Supported Data Sources’ on page 357. Make sure
you are connected to the Analytic Server before you specify the data sources. For
a comprehensive discussion of how to optimize a dataload, see Chapter 53,
“Optimizing Data L oads.”

When you use Administration Services to perform a dataload or dimension build
for a block storage database, you can execute the load or build in the background
so that you can continue working as the load or build processes. You can then
check the status of the background process to see when the load or build has
completed. For more information, see “Performing a Data L oad or Dimension
Build” in Essbase Administration Services Online Help.

Note: If you are loading data into a transparent partition, follow the same steps as for
loading data into a local database.

[l To load data or build dimensions, use any of the following methods:

Tool Topic Location
Administration Performing a Data Load or Essbase Administration
Services Dimension Build Services Online Help
MaxL For dataloading: import data Technical Reference
For dimension building: import
dimensions
ESSCMD For dataloading: IMPORT Technical Reference
For dimension building:
BUILDDIM
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Stopping Data Loads or Dimension Builds

You can stop a data load or dimension build before it completes. You should not
stop adataload or dimension build unless you are very sure that stopping is
necessary. If a dataload or dimension build processis terminated, Analytic
Services displays the file name as partially loaded.

If you initiate a dataload or dimension build from a client and terminate the data
load or dimension build from the server, it could take some time before the client
responds to the termination request. Because Analytic Services reads the source
fileuntil all source dataisread, the amount of time depends on the size of thefile
and the amount of source datathat Analytic Services has processed. If the process
is terminated from the machine that initiated it, the termination isimmediate.

Note: If you are adding to or subtracting from data values during a data load to a block
storage database, use the Committed Isolation Level setting, if possible. If the data load
is terminated, this setting rolls the data load back to its previous state. For a description
of the operation of each isolation level setting, see “Understanding Isolation Levels” on
page 1054. If you stop a data load that is adding to or subtracting from data values, see
“Recovering from an Analytic Server Crash” on page 413 to identify the recovery
procedure.

[1 Tostop adataload or dimension build before it completes, use any of thefollowing
methods:

Tool Topic Location

Administration | Disconnecting User Sessionsand | Essbase Administration
Services Requests Services Online Help

MaxL alter system kill request Technical Reference
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Reviewing the Tips for Loading Data and
Building Dimensions

This section lists tips for data loading and dimension building. It contains the
following sections

o “Determining Whereto Load Data” on page 408

« “Loading Data Using a Spreadsheet” on page 409

o “Deding with Missing Fieldsin a Data Source” on page 409

« “Loading a Subset of Records from a Data Source” on page 410

Determining Where to Load Data

Skip this section if you are building dimensions or working with an aggregate
storage database.

If you load data into a parent member, when you calcul ate the database, the
consolidation of the children’ s data values can overwrite the parent datavalue. To
prevent overwriting, be aware of the following:

« If possible, do not load data directly into a parent.

« If youmust load datainto a parent member, make sure that Analytic Services
knows not to consolidate #M1SSING values from the children of the parent
into the parent, as directed in the following table:

[1 To set the consolidation, use any of the following methods:

Tool Topic Location
Administration Aggregating Missing Values Essbase Administration
Services During Calculation Services Online Help
Calculation Script SET AGGMISSG Technical Reference
MaxL alter database Technical Reference
ESSCMD SETDBSTATEITEM Technical Reference
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The methods in thistable work only if the child values are empty (#MISSING). If
the children have data values, the data values overwrite the data values of the
parent. For a discussion of how Analytic Services calculates #MISSING values,
see “ Consolidating #M1SSING Values’ on page 1217.

Note: You cannot load data into Dynamic Calc, Dynamic Calc and Store, or attribute
members. For example, if Year is a Dynamic Calc member, you cannot load data into
it. Instead, load data into Qtrl, Qtr2, Qtr3, and Qtr4, which are not Dynamic Calc
members.

Loading Data Using a Spreadsheet
Skip this section if you are building dimensions.

If you use a spreadsheet to load data, see the Essbase Administration Services
Online Help and search for “ spreadsheet” in the index.

Dealing with Missing Fields in a Data Source

Each record in the data source must have the same number of fields to perform a
dataload or dimension build. If fields are missing, the dataload or dimension build
processes incorrectly. For example, thefilein Figure 108 isinvalid, because there
is no value under Apr. To fix thefile, insert #MISSING or #M | into the missing
field. For instructions, see “Replacing an Empty Field with Text” on page 400.

Figure 108: Missing Fields

Actual Chio Sal es Col a
Jan Feb Mar Apr
10 15 20

Figure 109 isvalid because #M replaces the missing field.

Figure 109: Valid Missing Fields

Actual Chio Sal es Col a
Jan Feb Mar Apr
10 15 20 #M

If arulesfile has extrablank fields, join the empty fields with the field next to
them. For abrief discussion, see “Joining Fields” on page 396.
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Loading a Subset of Records from a Data Source

You can load a subset of recordsin adata source during adataload or adimension
build. For example, you can load records 250 to 500 without loading the other
records of the data source.

[ To load a subset of records:

1. Using atext editing tool, number the records in the data source.
2. Settherulesfileto ignore the column containing the record number.
For abrief discussion, see“Ignoring Fields’ on page 395.

3. Definearegjection criterion that rejects all records except those that you want
to load.

For example, reject al records for which the ignored column is less than 250
or greater than 500. For a brief discussion, see “Rejecting Records’ on
page 390.

Note: You cannot reject more records than the error log can hold. By default, the
limit is 1000, but you can change it by setting DATAERRORLIMIT in the
essbase. cf g file. See the Technical Reference for more information.

Debugging Data Loads and Dimension Builds
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If you try to load a data source into Analytic Server, but it does not load correctly,
check the following:

« Areyou connected to the appropriate application and database?

« Areyou trying to load the correct data source?

If you can answer both of the above questionswith a“yes,” something is probably
wrong. Use the following sections to determine what the problem is and to correct
the problem.

o “Verifying That Analytic Server Is Available” on page 411

o “Verifying That the Data Source Is Available” on page 411

« “Checking Error Logs’ on page 412

« “Recovering from an Analytic Server Crash” on page 413

« “Resolving Problems with Data L oaded Incorrectly” on page 413
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“Creating Rejection Criteriafor End of File Markers’ on page 415
o “Understanding How Analytic Services Processes a Rules File” on page 415

« “Understanding how Analytic Services Processes Invalid Fields During a
Data Load” on page 417

When you correct the problems, you can reload the records that did not load by
reloading the error log. For more information, see “ Loading Dimension Build and
Data Load Error Logs’ on page 1018.

Verifying That Analytic Server Is Available

To help identify if the problem iswith Analytic Services and not with the server or
network, try to access the server without using Analytic Services. Check the
following:

« Isthe server machine running? Try to connect to it without using Analytic
Services. If you cannot, check with your system administrator.

« IsAnalytic Server running? Check with your Analytic Services administrator.

« Can the client machine connect to the server machine? Try to connect to the
server machine from the client machine without using Analytic Services.

Verifying That the Data Source Is Available

If Analytic Services cannot open the data source that you want to load, check the
following:

« Isthedatasource already open? The data source will already be open if auser
isediting the datasource. Analytic Services canload only datasourcesthat are
not locked by another user or application.

« Doesthe data source have the correct file extension? All text files must have
afile extension of . TXT. All rules files must have afile extension of . RUL.

« Isthe data source name and the path name correct? Check for misspellings.

« Isthe datasourcein the specified location? Check to make sure that no one
has moved or deleted the data source.
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If you are using a SQL data source, isthe connection information (such asthe
user name, password, and database name) correct?

If you are using a SQL data source, can you connect to the SQL data source
without using Analytic Services?

Checking Error Logs

If adataload or dimension build fails, the error log can be a valuable debugging
tool. See “Understanding and Viewing Dimension Build and Data Load Error
Logs’ on page 1016 in for more information about error logs.

412 m

If thereis no error log, check the following:

Did the person running the dataload set up an error log? Click Helpinthe Data
Load dialog box for information on setting up an error log. By default, when
you use arulesfile, Analytic Services creates an error log.

Are you sure that the data source and Analytic Server are available? See
“Verifying That Analytic Server Is Available” on page 411 and “Verifying
That the Data Source Is Available” on page 411 for lists of itemsto check.

Did the Analytic Server crash during the data load? If so, you probably
received atime-out error on the client. If the server crashed, see “ Recovering
from an Analytic Server Crash” on page 413 to identify arecovery procedure.

Check the application log. For areview of log information, see “Analytic
Server and Application Logs’ on page 979.

If the error log exists but is empty, Analytic Services does not think that an error
occurred during loading. Check the following:

Doestherulesfile contain selection or rejection criteria that rejected every
record in the data source? See “ Selecting Records’ on page 390 and
“Rejecting Records’ on page 390 for a discussion of how to set selection and
rejection criteria.

Isthe rulesfile correct? Does the rules file validate properly? See
“Requirements for Valid Data Load Rules Files’ on page 386 and
“Requirements for Valid Dimension Build Rules Files” on page 387 for a
discussion of causes of non validation.

Essbase Analytic Services Database Administrator’'s Guide



Debugging Data Loads and Dimension Builds

Recovering from an Analytic Server Crash

If the server crashes while you are loading data, Analytic Services sends you a
time-out error. The recovery procedures that you need to perform depend on the
type of load you are performing and the Isolation Level setting:

« If you are overwriting the values of the data source, reload the data source
when the server isrunning again.

« If youare adding to or subtracting from existing valuesin the data source and
the Isolation Level transaction setting is Committed, rel oad the data source
when the server isrunning again.

« If youare adding to or subtracting from existing valuesin the data source and
the Isolation Level is Uncommitted, determine how much data Analytic
Services loaded before the crash:

a. Comparethe values of the data source with the values of the database.

b. If thevaluesthat you are adding to or subtracting from have not changed,
reload the data source.

c. If thevaluesthat you are adding to or subtracting from have changed,
clear the values that loaded and rel oad the previous data sources. If, for
example, you derive monthly sales figures by adding the sales figures for
each week asthey areloaded, clear the sales figuresfrom the database and
re-load the sales figures for each week up to the current week.

For adescription of Isolation Leve settings, see“ Understanding Isolation Levels’
on page 1054.

Resolving Problems with Data Loaded Incorrectly

If the data source loads without error, but the data in the database iswrong, check
the following:

« Areyou surethat you loaded the correct data source? If so, check the data
source again to make sure that it contains the correct values.

« Arethereany blank fields in the data source? You must insert #M1 or
#MISSING into adatafield that has no value. Otherwise, the data source may
not load correctly. To replace ablank field with #M1 or #MISSING using a
rulesfile, see “Replacing an Empty Field with Text” on page 400.
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I's the data source formatted correctly?
— Areall ranges set up properly?

— Isthe dataclean? For example, as it processes the data source, Analytic
Services recognizes member names and knows the dimensions they
belong to. If adata source record inadvertently includes a member from a
dimension for which there is a member named in the header record, the
new member name replacesthe header record member for that dimension.
Consider the following example data source:

Jan Act ual Texas Sal es
"100- 10" 51.7

"100- 20" 102.5

"100- 20" 335.0

Fl ori da 96. 7

"200- 20" 276.0

"200- 20" 113.1

"200-10" 167.0

Analytic Services recognizes Floridato be a member of the Market
dimension. The valuesin the last four records are interpreted as Florida
valuesinstead of Texas values.

Are there any implicitly shared membersthat you were unaware of ? Implicit
shares happen when a parent and child share the same data value. This
situation occurs if aparent has only one child or only one child rolls up into
the parent. For a definition and discussion of implied sharing, see
“Understanding Implied Sharing” on page 168.

Did you add incoming data to existing datainstead of replacing incoming data
with existing data? For a discussion of the adding and subtracting process, see
“Adding to and Subtracting from Existing Values’ on page 402.

Have you selected or rejected any records that you did not intend to select or
reject? For a brief discussion of selecting and rejecting, see “ Selecting
Records” on page 390 and “ Rejecting Records’ on page 390.

If the signisreversed (for example, a minus sign instead of a plus sign), did
you perform any sign flips on UDAS (user-defined attributes)? For a
discussion of the sign flipping process, see“Flipping Field Signs’ on

page 404.

Did you clear data combinations that you did not intend to clear? For a
discussion of the process of clearing data, see* Clearing Existing DataV alues”
on page 403.
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« Didyou scaethe incoming values incorrectly? For examples of scaling data,
see “Scaling Data Values’ on page 404.

« Areal member and alias names less than 79 characters long?

Note: You can check data by exporting it, by running a report on it, or by using a
spreadsheet. If doing exports and reports, see Chapter 32, “Developing Report Scripts”
and Appendix D, “Using ESSCMD.” If using a spreadsheet, see the Essbase
Spreadsheet Add-in User’s Guide.

Creating Rejection Criteria for End of File Markers

A SQL data source may have an end of file marker made up of special characters
that cause a dataload or dimension build to fail. To fix this problem, define a
rejection criterion to reject the problem record.

1. Findthe end of file marker in the SQL data source.
2. Determine how to search for it using the Analytic Services search command.

This task may be difficult as the end of file marker may be composed of one
or more specia characters. To ignore al instances of a string, see “Ignoring
Fields Based on String Matches” in the Essbase Administration Services
Online Help.

3. Define argjection criterion that rejects the end of file marker.

See “Regjecting Records’ in the Esshase Administration Services Online Help.

Understanding How Analytic Services Processes a
Rules File

Sometimes, you can track down problemswith dimension builds by understanding
how Analytic Services initializes the rules file and processes the data source.

Analytic Services performs the following stepstoinitialize arulesfile:
1. Vaidatestherulesfile against the associated outline.

2. Vadlidates the dimensions. This process includes ensuring that the build
method and field types are compatible and that each dimension name is
unique. Member names must be either unique or shared.

Adds new dimensions defined in the rulesfile to the outline.

4. Reads header records specified in the data source.
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Then Analytic Services performs the following operations on each record of the
data source during a dataload or dimension build:

1. Setsthefile delimitersfor al records.
2. Appliesfield operationsto the datain the order that the operations are defined

in the rulesfile. Field operations include joins, moves, splits, and creating
fields using text and joins. To see the order in which field operations are
defined in the rulesfile, see “Undoing Field Operations’ on page 398. The
dialog box displayed lists all the field operations in order.

Analytic Services applies all properties for each field, applying al properties
tofield1 before proceeding tofield2. Analytic Services appliesfield properties
in the following order:

a. Ignoresfields set to be ignored during data load.

b. Ignoresfields set to beignored during dimension build.
c. Flagsthe datafield.

d. Appliesfield names.

e. Appliesfield generations.

f. Performsall replacesin the order that they are defined in the rulesfile.
g. Dropsleading and trailing spaces.

h. Converts spaces to underscores.

Applies suffix and prefix operations.

j. Scaesdatavalues.

k. Convertstext to lowercase.

[.  Convertstext to uppercase.

Adds members or member information, or both, to the outline.

If you choseto skip lines, Analytic Services skipsthe number of linesthat you
specified; otherwise, Analytic Services proceeds to the first record.

Analytic Services performs selection or rejection criteriain the order that the
criteriaare defined in the rules file. Analytic Services |oads or rejects
individual records of the data source based on the specified criteria.
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Understanding how Analytic Services Processes Invalid
Fields During a Data Load

The following sections describe how Analytic Services processesinvalid fields
during adataload.

« “Missing Dimension or Member Fields’ on page 417
« “Unknown Member Fields’ on page 418
« “Invalid DataFields’ on page 418

Missing Dimension or Member Fields

If you are using arulesfile for the dataload, skip this section. It applies only to
dataloaded without arulesfile.

In afree-form dataload, if adimension or member field is missing, Analytic
Services usesthe valuethat it used previously for that dimension or member field.
If thereis no previous value, Analytic Services aborts the data load.

For example, when you load Figure 110 into the Sample Basic database, Analytic
Services maps the Ohio member field into the Market dimension for all records,
including the records that have Root Beer and Diet Colain the Product dimension.

Figure 110: Valid Missing Members

Jan Sal es Actual Chio
Col a 25
"Root Beer" 50
"Di et Cola" 19

Analytic Services stops the dataload if no prior record contains aval ue for the
missing member field. If you try to load Figure 111 into the Sample Basic
database, for example, the data load stops, because the Market dimension (Ohio,
in Figure 110) is not specified.

Figure 111: Invalid Missing Members

Jan Sal es Actual
Col a 25
"Root Beer" 50
"Di et Cola" 19

For information on restarting the load, see “Loading Dimension Build and Data
Load Error Logs’ on page 1018.
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Unknown Member Fields

If you are performing a data load and Analytic Services encounters an unknown
member name, Analytic Servicesrejectsthe entirerecord. If thereisaprior record
with amember name for the missing member field, Analytic Services continuesto
the next record. If thereis no prior record, the dataload stops. For example, when
you load Figure 112 into the Sample Basic database, Analytic Servicesrejectsthe
record containing Ginger Ale because it is not avalid member name. Analytic
Servicesloadsthe records containing Cola, Root Beer, and Cream Soda. If Ginger
Alewere in the first record, however, the data load would stop.

Figure 112: Unknown Members

Jan, Sal es, Actual

thio Col a 2
"Root Beer" 12
"G nger Ale" 15
"Cream Soda" 11

Note: If you are performing a dimension build, you can add the new member to the
database. See “Performing Data Loads or Dimension Builds” on page 406.

For information on restarting the load, see “Loading Dimension Build and Data
Load Error Logs’ on page 1018.

Invalid Data Fields

If you are performing a data load, when Analytic Services encounters an invalid
datafield, it stops the dataload. Analytic Servicesloads all fields read before the
invalid field into the database, resulting in a partial load of the data. In the
following file, for example, Analytic Services stops the data load when it
encounters the 15- data value. Analytic Services loads the Jan and Feb Sales
records, but not the Mar and Apr Sales records.

Figure 113: Invalid Data Field
East Cola  Actual

Sal es Jan $10
Feb $21
Mar $15-
Apr $16

For information on continuing the load, see “Loading Dimension Build and Data
Load Error Logs’ on page 1018.

Essbase Analytic Services Database Administrator’'s Guide



cies - Understanding Advanced
20 Dimension Building Concepts

This chapter discusses dimension building.

« “Understanding Build Methods” on page 419

« “Using Generation References’ on page 421

« “Using Level References’ on page 424

« “Using Parent-Child References’ on page 427

« “AddingaList of New Members’ on page 428

« “Building Attribute Dimensions and Associating Attributes’ on page 434
« “Building Shared Members by Using a Rules File” on page 447

Understanding Build Methods

The build method that you select determines the algorithm that Analytic Services
uses to add, change, or remove dimensions, members, and aliases in the outline.
The kind of build method that you select depends on the type of datain the data
source.
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The following table provides guidelines to help you select the appropriate build
method for the data source:

Table 22: Build Method Guidelines

Type of Data in Field Type
Each Record Examples | Desired Operation Build Method Information
Top-down data: Each | Year, Modify the properties | Generation The generation
record specifies the Quarter, of existing references number for
parent’s name, the Month dimensions and each field.
child’s name, the members
children of that child,
and so forth.
Bottom-up data: Each | Month, o Cregte shared Level Theleve
record specifies the Quarter, membersthat roll | references number for
name of the member, | Year up into different each field.
the name of its parent, generations
the name of its . Modify the
parent’s parent, and properties of
so forth. .

existing

dimensions and

members
Parent followed by its | Cola, Diet | « Create shared Parent-child Whether a
child: Each record Cola membersthat roll | references field is parent
specifies the name of or child. The

the parent and the
name of the new child
member, in that order,
although they can
specify other
information as well.

up into different
generations

¢ Share non-leaf
members

* Modify properties
of existing
dimensions and
members

field number is
0.

420 m
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Using Generation References

Type of Data in Field Type
Each Record Examples | Desired Operation Build Method Information
A list of new Jan, Feb, | Add al membersas Add as child of
members. Each data | Mar, April | childrenof anexisting | the specified
source lists new parent (possibly a parent
members; the data “dummy” parent)
zifg %Sﬁserrg’itn o | 80010, | Addall membersat | Add assbling
X 800-20 the end of the at the lowest
outline the members dimension level
belong. Analytic
Services provides 800-10, Add each new Add assibling
algorithms that 800-20 member to the to a member
determine where to dimension that with a
add these members. contains similar matching
members string
A list of base Cola16oz | Add membersto an Generation, The number
dimension members | Can, Root | attribute dimension level, or for each field.
and their attributes. Beer 140z | and associate the parent-child The number is
Bottle added memberswith | references, either the
the appropriate depending generation or
members of thebase | on the level number
dimension organizetion of | of the
the source data | gsgociated
member of
the base
dimension or
zero.

Using Generation References

Top-down data sources are organized left to right from the highest level to the
lowest level. Each record begins with the most general information and progresses
to the most specific information. The name of the new member is at the end of the
record. When using a top-down data source, use the generation references build
method. In the rulesfile, specify the generation number and the field type of each

field of the data source.

Essbase Analytic Services Database Administrator’'s Guide

m 421



Understanding Advanced Dimension Building Concepts

Analytic Services numbers members within adimension according to the
hierarchical position of the member within the dimension. The numbers are called
generation references. A dimension is aways generation 1. All members at the
same branch in adimension are called a generation. Generations are numbered

top-down according to their position relative to the dimension, that is, relative to
dimension 1.

For example, asillustrated in Figure 114, the Product dimension in the Sample
Basic database is generation 1. Product has a 100 member, which is generation 2.
100 has members, such as 100-10, which are generation 3. To use the generation

references build method, you must specify the generation reference number in the
rulesfile.

Figure 114: Generations

Product
100

Generation 1 —/ b B0
Generation 2 Py
Generation 3

Thetop half of Figure 115 shows atop-down data source GENREF. TXT. The data
source is used to build the Product dimension. The bottom half of Figure 115
shows the rules file for the data source, GENREF. RUL. The rulesfile specifies the
generation number for each field in the data source. For information on setting
field types and referencesto pertinent topics, see* Setting Field Type Information”
on page 381.

Figure 115: Rules File for Generation Build

1 COON588-100500-18-18

2 COON588-1005008-18-28

3 COON588-200500-28-12

4 COON588-2005008-28-15

5 COON588-200500-20-28

GEH2 ,Product |[GEH3 ,Product |[GEN4 ,Product

1 |588 580-18 588-18-18
2 [568 588-18 588-18-28
3 |568 588-28 588-28-12
4 (508 588-28 588-28-15
5 |588 580-28 508-28-28
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Figure 116 shows the tree that Analytic Services builds from this data source and
rulesfile:

Figure 116: Generation References

Product
100
200
300
400
Diet
500
500-10
500-10-10
500-10-20
500-20 New members
500-20-12
500-20-15
500-20-20

Dealing with Empty Fields

When you use the generation references build method, you can choose to use null
processing. Null processing specifieswhat actions Analytic Servicestakeswhen it
encounters empty fields, also know as null fields, in the data source.

If null processing is not enabled, Analytic Services rejects al records with null
values and writes an error to the error log.

If null processing is enabled, Analytic Services processes nulls as follows:

« If the null occurs where Analytic Services expects a GENERATION field,
Analytic Services promotes the next GENERATION field to replace the
missing field. In Figure 117, for example, thereisno field in the
GEN3,Products column. When Analytic Services reads the following record,
it promotes the GEN4 field (100-10a) to GEN3.

Figure 117: Missing Field in a Generation References Data Source

GEN2, Product s GEN3, Products GEM4, Pr oduct s
100 100- 10a

« Ifanull occursdirectly before asecondary field, Analytic Servicesignoresthe
secondary field. Secondary field types are dias, property, formula, duplicate
generation, duplicate generation aias, currency name, currency category,
attribute parent, UDA, and name of an attribute dimension. In Figure 118, for
example, thereis no field in the GEN2, Products or the ALIAS2,Products
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column. When Analytic Services reads the following record, it ignores the
ALIAS2 field and promotes the GEN3 field (100-10) to GEN2 and the GEN4
field (100-10a) to GEN3.

Figure 118: Missing Secondary Field in a Generation References Data
Source

GENZ2, Products ALI AS2, Products GEN3, Products GEM, Products
Col a 100- 10 100- 10a

If the null occurswhere Analytic Services expectsasecondary field, Analytic
Servicesignoresthe secondary null field and continuesloading. In Figure 119,
for example, thereisnofieldinthe ALIAS2, Products column. When Analytic

Services reads the following record, it ignores the ALIAS2 field.

Figure 119: Missing Secondary Field in a Generation References Data
Source

GEN2, Products ALI AS2, Products GEN3, Products GEMN4, Products

100 100- 10 100- 10a

Using Level References

424 m

In a bottom-up data source, each record defines a single member of adimension.
The definition begins with the most specific information about the member and
provides progressively more general information. A typical record specifies the
name of the new member, then the name of its parent, then its parent’ s parent, and

so forth.

Levels are defined from a bottom-up hierarchical structure. In the outlinein
Figure 120, for example, the lowest level members are at the bottoms of the
branches of the Product dimension.

Figure 120: Generation and Level Numbers

Generation 1, Level ——® Product

Generation 2, Level 2 ——» 100

Generation 3, Level 1 —————» 100-10
Generation 4, Level 0 ——————— 100-10-12
Generation 3, Level 1 ———— 100-20
Generation 4, Level 0 ————— 100-20-12
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To build the outline in Figure 120, you can use the bottom-up data source shown
in Figure 121.

Figure 121: Bottom-up Data Source

100-10-12 100-10 100
100-20-12 100-20 100

In alevel reference build, the lowest level members are sequenced left to right.
Level 0 membersarein thefirst field, level 1 members arein the second field, and
so on. This organization is the opposite of how datais presented for generation
references (top-down).

Therulesfilein Figure 122 uses the level reference build method to add members
to the Product dimension of the Sample Basic database. The first column of the
data source contains new members (600-10-11, 600-20-10, and 600-20-18). The
second column contains the parents of the new members (600-10 and 600-20), and
the third column contains parents of the parents (600).

Therulesfile specifiesthelevel number and thefield typefor each field of the data
source. For more information on setting field types and references to pertinent
topics, see “ Setting Field Type Information” on page 381. To build the treein
Figure 123, for example, use Figure 122 to set up the datasource, LEVEL. TXT, and
therulesfile, LEVEL. RUL.

Figure 122: Rules File for Level Build

1 6a0-10-110600-180600
2 6A0-20-100600-200600
3 6A0-20-180600-200600

LEVEL 8,Product | LEUEL1,Product | LEVELZ ,Product
1 |688-18-11 608-18 688
2 |688-20-18 608-28 688
3 |680-28-18 680-28 688
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Figure 123 shows the tree that Analytic Services builds from the data source and
rulesfile of Figure 122.

Figure 123: Levels

Product
100 (+)
200 (+)
300 (+)
400 (+)
Diet (~)
600 (+)
600-10 (+)
600-10-11 (+)
600-20 (+) New members
600-20-10 (+)
G00-20-18 (+)

Dealing with Empty Fields

When you use the level references build method, you can choose to use null
processing. Null processing specifieswhat actions Analytic Servicestakeswhen it
encounters empty fields, also know as null fields, in the data source.

If null processing is not enabled, Analytic Services rejects al records with null
values and writes an error to the error log.

If null processing is enabled, Analytic Services processes nulls as follows:

If anull occurs where Analytic Services expectsaLEVEL field, Analytic
Services promotes the next LEVEL field to replace the missing field. In
Figure 124, for example, thereisno field in the LEVELO, Products column.
When Analytic Services reads the following record, it promotesthe LEVEL 1
field (100-10) to LEVELO and the LEVEL2 field (100) to LEVEL 1.

Figure 124: Missing Field in a Level References Data Source

LEVELO, Products LEVEL1, Products LEVEL2, Products
100- 10 100

If anull occursdirectly beforeasecondary field, Analytic Servicesignoresthe
secondary field. Secondary field optionsarealias, property, formula, duplicate
level, duplicatelevel alias, currency name, currency category, attribute parent,
UDA, and aname of an attribute dimension. In Figure 125, for example, there
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isno field in the LEVELO, Products column. When Analytic Services reads
the following record, it ignores the ALIASO field and promotes the LEVEL 1
field (100-10) to LEVELO and the LEVEL2 field (100) to LEVEL 1.

Figure 125: Missing Secondary Field in a Level References Data Source

LEVELO, Products ALI ASO, Products LEVEL1, Products LEVEL2, Products
Col a 100- 10 100

« If anull occurs where Analytic Services expects a secondary field, Analytic
Servicesignoresthe secondary null field and continuesloading. In Figure 119,
for example, thereisnofield inthe ALIA SO, Products column. When Analytic
Services reads the following record, it ignores the ALIASO field.

Figure 126: Missing Secondary Field in a Level References Data Source

LEVELO, Products ALl ASO, Products LEVEL1, Products LEVEL2, Products
100- 10a 100- 10 100

Using Parent-Child References

Use the parent-child references build method when every record of the data source
specifiesthe name of anew member and the name of the parent to which you want
to add the new member.

Membersin a database exist in a parent-child relationship to one another.
Figure 127 shows part of the Product dimension with its parent and children
relationships identified.

Figure 127: Parents and Children

[ [Product

L 100
*L 100-10

100-10-12
100-10-16

Parents and children

A parent-child data source must contain at least two columns. aparent column and
achild column, in that order. The data source can include columns with other
information (for example, the alias, the attributes or the properties of the new
member). A record within a parent-child data source cannot specify more than one
parent or more than one child and cannot reverse the order of the parent and child
columns.
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In aparent-child build, the rules file specifies which column is the parent and
which column is the child. For general information on setting field types and
references to pertinent topics, see “ Setting Field Type Information” on page 381.
For example, the top half of Figure 128 shows a data source, PARCHI L. TXT, in
which each record specifies the name of a parent and the name of its child, in that
order. The bottom half of the figure shows the rules file, PARCHI L. RUL, that
specifies which column is the parent and which column is the child. In addition to
identifying parent and child fields, this example associates aliases with the child
field.

Figure 128: Rules Files for Parent-Child Build

1 2000200-16001d Fashioned
2 2000200-260Diet Root Beer
3 20002080-380Sasparilla

4 2000200-460Birch Beer

5 2000200-560With Caffeine

PARENTA,Product CHILDB,Product | ALIASA,Product
1 |288 288-18 01d Fashioned
_ 2 |28@ 2088-28 Diet Root Beer
_ 3 |26@ 2088-38 Sasparilla
_ 4 (208 200-48 Birch Beer
5 (288 2088-58 With Caffeine

Figure 129 shows the tree that Analytic Services builds from this data source and
rulesfile.

Figure 129: Parents and Children

Product
200
200-10° Alias: Old Fashioned
200-20 Alias: Diet Root Beer
200-30 Alias: Sasparilla
200-40 Alias: Birch Beer
20050 Alias: With Caffeine

Adding a List of New Members

428 m

If adata source consists of alist of new members and does not specify the
ancestors of the new members, Analytic Services must decide wherein the outline
to add the new members. Analytic Services provides the following three build
methods for this type of data source.

« Add each new member as a sibling of the existing member whose text most
closely matches its own. For a discussion of the process and an example, see
“ Adding Members Based upon String Matches’” on page 429.
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« Add each new member asasibling of the lowest-level existing member. For a
discussion of the process and an example, see “ Adding Members as Siblings
of the Lowest Level” on page 431.

« Addal new members as children of a specified parent (generally a* dummy”
parent). For a discussion of the process and an example, see “Adding
Members to a Specified Parent” on page 432.

Note: Analytic Services does not support concurrent attribute association with the Add
as build methods.

After Analytic Services adds all new membersto the outline, it may be necessary
to move the new membersinto their correct positions using Outline Editor. For a
brief discussion and references to pertinent topics, see “Positioning Dimensions
and Members” on page 147.

Adding Members Based upon String Matches

You can add new members from a data source to an existing dimension by
matching strings with existing members. When Analytic Services encounters a
new member in adata source, it scans the outline for amember name with similar
text. Analytic Servicesthen adds the new member as asibling of the member with
the closest string match.

For example, the data source in Figure 130, SI BSTR. TXT, contains two new
members to add to the Product dimension in the Sample Basic database, 100-11
and 200-22. The new members are similar to strings in the Product dimension in
that they contain 3 digits, 1 dash, and 2 digits.
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To add the example members to the database, set the following valuesin the rules

file:
For brief discussions
and references to
In the rules file Perform the following task pertinent topics

Select field 1 « Do not select afield typefor | See*Setting Field Type
(Product). the fidd. Information” on page 381.

» Setthedimensionfor thefield
to Product. Field 1is
displayed as Product, as
shown in Figure 129.

Select field 2 Ignore the fields. See “Ignoring Fields’ on
through field 6. page 395.

Select the Select the “ Add as sibling of See “Selecting a Build
Product matching string” build method. Method” on page 378.
dimension.

Figure 130: Rules File Fields Set to Add Members as Siblings with String Matches

1 180-110TexasBSalesE1060012601080
2 200-220TexasBSalesE11101540180

Product field 2 field 3 field 4 field 5 field 6
1 |[188-11
2 |2@8-22

Figure 131 shows the tree that Analytic Services builds from this data source and
rulesfile.

Figure 131: Tree for Adding Members as Siblings with String Matches

Product

100
100-10
100-20
100-30
100-11 4—— New members

200
200-10
200-20
200-30
200-40
200-22 4+—
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Adding Members as Siblings of the Lowest Level

You can add new members from a data source as siblings of members that reside
at the lowest level of adimension, that is, at the leaf branch. When Analytic
Services encounters anew member in adata source, it scansthe outlinefor theleaf
branch of members. Analytic Services adds the new member as a sibling of these
members.

Note: If the outline contains more than one group of members at this level, Analytic
Services adds the new member to the first group of members that it encounters.

For example, the data source, SI BLOW TXT, and the rulesfile, SI BLOW RUL, in
Figure 132 contain new members (A100-10 and A100-99) to add to the Measures
dimension of the Sample Basic database.

Figure 132: Rules File Fields Set to Add Members as Siblings of the Lowest Level

1 160-100TexasEA100-100010001200188
2 200-200TexasEA100-990011101540188

field 1 field 2 Measures | field 4 field 5 field 6
1 A188-18

2 A1068-99

To add the example members dynamically to the database, set the following values
intherulesfile:

For brief discussions
and references to
In the rules file Perform the following task pertinent topics

Select field 3 + Do not select afield typefor the | See“Setting Field Type
(Measures). fidd. Information” on

«  Setthedimensionfor thefieldto | P98 381

Measures. Field 3isdisplayed as

Measures, as shown in

Figure 132.
Select fields 1, 2, | Ignorethefields. See “Ignoring Fields”
4,5, 6. on page 395.
Select the Select the“Add assibling of lowest | See“Selecting a Build
M easures level” build method. Method” on page 378.

dimension.
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Figure 133 shows the tree that Analytic Services builds from this data source and
rulesfile.

Figure 133: Tree for Adding Members as Siblings of the Lowest Level

Profit

Margin
Sales
COGS
A100-20
A100-99

Total Expenses
Marketing
Payroll
Misc

} New members

Adding Members to a Specified Parent

You can add all new members as children of a specified parent, generaly a
“dummy” parent. After Analytic Services adds all new membersto the outline,
review the added members and move or delete them in Outline Editor.

When Analytic Services encounters a new member in the data source, it adds the
new member as achild of the parent that you define. The parent must be part of
the outline before you start the dimension build.

For example, the data source in Figure 134, S| BPAR. TXT, contains two new
members, 600-54 and 780-22, for the Product dimension (field 1). Assume that
you previously added a member called NewProducts under the Products
dimension.

Figure 134: Rules File Fields Set to Add Members as a Child of a Specified Parent

1 680-540TexasBSalesH1060012601080
2 780-220TexasBSalesE111015401880

Product field 2 field 3 field 4 field 5 field 6
1 |6868-54
2 |788-22
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To add the example members to the database under the NewProducts member, set
the following valuesin the rulesfile:

For brief discussions
and references to

In the rules file Perform the following task pertinent topics
Select field 1 « Donot select afield typefor | See"Setting Field Type
(Product). the fidd. Information” on

page 381.

» Setthedimensionfor thefield
to Product. Field 1is
displayed as Product, as
shown in Figure 134.

Select fields 2 Ignore the fields. See “Ignoring Fields”
through 6. on page 395.

Select the Product | Select the”Add aschild of” build | See“Selecting aBuild
dimension. method. Method” on page 378.

Type NewProductsin
the Add as Child of text
box.

Figure 135 shows the tree that Analytic Services builds from this data source and
rulesfile.

Figure 135: Tree for Adding Members as a Child of a Specified Parent

Product
100
100-10
100-20
100-30
200
200-10
200-20
200-30
200-40
NewProducts
600-54

780-22 [ New members
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Building Attribute Dimensions and Associating
Attributes

When a data source contains attribute information, you must use one or morerules
filesto build attribute dimensions and to associ ate attributes with members of their
base dimensions.

434 m

You can userulesfilesto build attribute dimensions dynamically, to add and delete
members, and to establish or change attribute associations.

Working with attributes involves the three following operations:

If the base dimension does not exist, you must build it.
You must build the attribute dimension.

You must associate members of the base dimension with members of the
attribute dimension.

You can use any of three approaches to perform these operations:

Build both the base and attribute dimensions and perform the associations all
at once. When you use an al-at-once approach, you use asingle rulesfile to
build the base dimension and one or more attribute dimensions and to
associate the each attribute with the appropriate member of the base
dimension. Because this approach uses asingle rulesfile, it can be the most
convenient. Use this approach if the base dimension does not exist and each
source data record contains all attribute information for each member of the
base dimension.

Build the attribute dimension and perform the associationsin one rulesfile.
Assuming that the base dimension is built in a separate step or that the base
dimension already exists, you can build an attribute dimension and associate
the attributes with the members of the base dimension in asingle step. You
need only to define the attribute associations in the rulesfile. For a brief
description of this process, see “ Associating Attributes” on page 436.

Build the attribute dimension and then perform the associations using separate
rulesfiles. Assuming that the base dimension is built in a separate step or that
the base dimension already exists, you can build an attribute dimension and
associate the attributes with the members of the base dimension in separate
steps. Build the attribute dimension, and then associate the attribute members

Essbase Analytic Services Database Administrator’'s Guide



Building Attribute Dimensions and Associating Attributes

with members of the base dimension. You must use this approach when you
build numeric attribute dimensions that are multilevel or that have members
that represent different-sized ranges.

The following sections describe how to build attribute dimensions:

“Building Attribute Dimensions’ on page 435

“ Associating Attributes’ on page 436

“Updating Attribute Associations’ on page 437

“Working with Multilevel Attribute Dimensions’ on page 438
“Working with Numeric Ranges” on page 441

“Reviewing the Rules for Building Attribute and Base Dimensions’ on
page 446

Building Attribute Dimensions

Before you build any attribute dimensions in a database, you must define the
attribute member name formats for the outline. For acomprehensive discussion of
assigning attribute member names, see “ Setting Member Names in Attribute
Dimensions’ on page 196.

You can build attribute dimensionsin either of the following two ways:

The same way that you build standard dimensions, as described in “Process
for Data Loading and Dimension Building” on page 356.

At the same time as you associate attributes with members of the base
dimension, as described in “ Associating Attributes’ on page 436.

Analytic Services does not support concurrent attribute association with the Add
as build methods.

When you definethe rulesfile for building attribute dimensions, be sure to specify
the base dimension and the name of the attribute dimension file.
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Associating Attributes
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Whether you build the attribute dimension and associate the attribute members
with the members of the base dimension in one step or in separate steps, definethe
fields as described in this section.

Note: If you are working with a multilevel attribute dimension or with an attribute
dimension of the type numeric, Boolean, or date, the rules file requires an additional
field. For a complete example of a multilevel situation, see “Working with Multilevel
Attribute Dimensions” on page 438.

Every record of the source data must include at least two columns, one for the
member of the base dimension and one for the attribute value of the base
dimension member. In the same source data record you can include additional
columnsfor other attributesthat you want to associate with the member of the base
dimension. You must position the field for the member of the base dimension
before any of the fields for the members of the attribute dimension.

Define the field type for the attribute dimension member as the name of the
attribute dimension, use the generation or level number of the associated member
of the base dimension, and specify the base dimension name. For example, as
shown in the ATTRPROD. RUL filein Figure 136, the field definition
Ounces3,Product specifiesthat the field contains members of the Ounces attribute
dimension. Each member of thisfield is associated with the data field that is
defined as the generation 3 member of the base dimension Product. Based on this
field definition, Analytic Services associates the attribute 64 with the 500-10
member.

Figure 136: Rules File for Associating Attributes

1 SO0R500-1680640True
2 50005 00-2600640False

GENZ2 ,Product | GEM3 ,Product | Ounces3,Product |Caffeinated3,Product
1 |508 500-10 64 True |
2 (588 588-28 64 False

You can have Analytic Services use the attribute columns to build the members of
the attribute dimensions. In Data Prep Editor, in the Dimension Build Settingstab
of the Dimension Build Settings dialog box, for the base dimension, clear the Do
Not Create Mbrs option. For more information, see “ Setting Member Properties”
in the Essbhase Administration Services Online Help.
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When you are working with numeric ranges, you may need to build attribute
dimensions and perform associations in separate steps. For a discussion and
example of using separate steps, see “Working with Numeric Ranges” on
page 441.

The Caffeinated3,Product field in the example in Figure 136 shows how to

associate attributes from additional single-level attribute dimensions. Because the
base dimension isalready specified, you need only to define an additional field for
each attribute that you want to associate with the member of the base dimension.

Thefilein Figure 136 associates attributes as shown in the outline in Figure 137.
The members 500, 500-10, and 500-20 are new members of the base dimension,
Product. The member 64 is a new member of the Ounces attribute dimension.

Figure 137: Associating Attributes

Product {Caffeinated, Intro Date, Ounces, Pkg Type)
100
200
300
400
Diet

500-20 {Caffeinated:False, Ounces:64 | dimensions with attribute

Caffeinated Attribute (Type: Boolean) associations

True

False
Ounces Attribute (Type: Numeric)

32

20

16

12

64 }———— New member of
attribute dimension

500
500-10 {Caffeinated:True, Ounces:64 r New members of base

Updating Attribute Associations

You can also use the rules file shown in Figure 136 to change attribute
associations. Make sure that you allow association changes. In Data Prep Editor,
in the Dimension Build Settings tab of the Dimension Build Settings dialog box,
check “Allow Association Chgs’ for the base dimension. For more information,
see " Setting Member Properties’ in the Essbase Administration Services Online
Help.
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Working with Multilevel Attribute Dimensions
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Multilevel, numeric, Boolean, and date attribute dimensions can have duplicate
level 0 members. For example, associated with a Product dimension you can have
a Size attribute dimension with two levels. Level 1 categorizes sizes by men or by
women. The level 0 members (attributes) are the actual sizes. You can have a
member named 8 under Women and member named 8 under Men.

When an attribute is part of amultilevel numeric, Boolean, or date attribute
dimension, the source data must include columns for all generations or levels of
the attribute dimension. In the rules file, you must make copies of all fields that
comprisethelevelsof theattribute dimension. Definethefirst set of attributefields
to build the attribute dimension. Define the second set of attribute fields to
associate the attributes with the appropriate base dimension members. To ensure
association with the correct attribute, indicate the parent field for the attribute field
by making a copy of the parent field and setting the copy of the parent field asthe
field type Attribute Parent.

The position of the fieldsin the rules file is important.

« Place the copied attribute dimension field or fields that define the association
immediately to the right of the field for the members of the base dimension.

« Foramultilevel attribute dimension, place the attribute parent field
immediately to the left of the field that is the child of the attribute parent.

The following steps describe how to define the fieldsin the rules file to build a
multilevel attribute dimension and associate its members with members of its base
dimension. This example uses the level references build method.

Note: For brief discussions of and references to topics pertinent to the following steps,
see “Setting Field Type Information” on page 381, “Copying Fields” on page 397, and
“Moving Fields” on page 396.

1. Intherulesfile infield 1 and field 2, define the attribute dimension fieldsin
the same way that you define standard dimensions; specify type (leve or
generation), number, and dimension name.

Analytic Services uses the field1 and field2 to build the attribute dimension.
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2. Definethe fields for building the base dimension.

Inthefollowing example, you are defining thelevel 0 and level 1 fieldsfor the
Product dimension. Figure 138 shows the fields of the rulesfile at this stage.

Figure 138: Defining Multilevel Attribute Dimensions Before Adding the
Association Fields

1 7EVomenN106-A230100
2 8EWomenN188-B548100
3 8HMenN308-R89N300
4 10EHenN306-U650300
5 9EHenB488-J43408
LEVELS,Size [LEVEL1,Size | LEVEL®,Product | LEVEL1,Product
1|7 Women 188-A23 108
2 |8 Women 108-B54 108
3 |8 Men 380-R89 308
4 |18 Men 380-U65 308
5 |9 Men 488-J43 408

3. To define the association, make a copy of the field that contains the level 0
attribute.

In the current example, make a copy of field 1.

a. Usethe attribute dimension name as the field type and specify the
generation or level number of the member of the base dimension with
which Analytic Services associates the attribute; for example, Size0.

b. Specify the base dimension; for example, Product.

c. Movethe new field immediately to the right of the field for the base
dimension with which Analytic Services associates the attribute.

In the current example, movethe new field to theright of thefield LevelO,
Product.

4. Makeacopy of the field containing the parent of the attribute field.
In the current example, make a copy of field 2.

a. Setthefield type of the new field as Attribute Parent and specify the
generation or level number of the base member with which you want
Analytic Services to associate the attribute; for example,
ATTRPARENTO.

b. Specify the attribute dimension; for example, Size.

c. Movethe ATTRPARENT field immediately to the left of the attribute
association field that you created in step 3.
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As shown in Figure 139, the rules file now contains the field definitions to build
the attribute dimension Size and to associate the members of Size with the
appropriate members of the base dimension Product.

Figure 139: Source Data and Rules File for Building a Multilevel Attribute

Dimension
1 FiYomenB188-A230188
2 glWomenl188-B540188
3 glHenN300-REON3 00
4 180MenE3B0-U6503 88
5 9EHenB4B8-J430400

LEVEL@,Size |LEVUEL1,5ize |LEVELA,Product| ATTRPARENTA,Size [Sized,Product [LEVEL1,Product
1 |7 |[Yomen 10868-A23 Women 7 1088
2 |8 Women 10868-B54 Women 8 1088
3 |8 Hen 380-R89 Hen 8 388
4 |18 Hen 388-U65 Hen 18 388
5|9 Hen 4Be-J43 Hen 9 4aa

When you run adimension build with the data shown in Figure 139, Analytic
Services builds the Size attribute dimension and associates its members with the
appropriate members of the base dimension. Figure 140 shows the updated

outline.

Figure 140: Multilevel Attribute Dimension

Database: Multiley
Product {Size }
100

100-A23 {Size:7 }
100-B54 {Size:6 }

300

A00-RED {Size:d }
300-UB5 {Size:10 }

400

400-J43 {Size:9 }
Size Attribute (Type: Nurmeric)

YWomen
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Working with Numeric Ranges

In many cases, you can use onerulesfilein asingle dimension build operation to
dynamically build attribute dimensions for numeric ranges and to associate the
members of the base dimension with the ranges. However, in the following
situationsyou must use two rulesfiles, oneto build the attribute dimension and one
to associate the attributes with the appropriate members of the base dimension:

« Whentherangesizeisdifferent for different members. For example, you can
define small ranges for towns and cities with smaller populations, larger
ranges for mid-sized cities, and ranges above 1,000,000 for cities with large
populations.

« When the ranges are members of amultilevel attribute dimension. For
example, the Population attribute dimension can have level 1 members that
categorize the population ranges as Towns, Cities, and Metropolitan Areas.

The Population attribute dimension shown in Figure 141 demonstrates both
situations. Population is amultilevel, numeric attribute dimension with level 0
members representing ranges of different sizes.

Figure 141: Numeric Attribute Dimension with Different-Sized Ranges

Population
Towns
10000 (Alias: 1 to 10,000
50000 (Alias: 10,001 to 50,000)
100000 {Alias: 50,001 to 100,000
Cities
200000 (Alias: 100,001 to 200,000)
400000 (Alias: 200,001 to 400,000)
500000 (Alias: 400,001 to BOO,000)
800000 (Alias: 600,001 to 800,000)
1000000 (Alias: 800,001 to 1,000,000)
Metropolitan Areas
2000000 (Alias: 1,000,001 to 2,000,00
3000000 (Alias: 2,000,001 to 3,000,00

You must use onerulesfileto build the Popul ation dimension and another rulesfile

to associate the Population dimension members as attributes of members of the
base dimension.
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Building Attribute Dimensions that Accommodate
Ranges

First, create arulesfilethat usesthe generation, level, or parent-child build method
to build the attribute dimension. In the rulesfile, be sure to specify the following:

« The name of the attribute dimension and its associated base dimension.

« Thefieldsfor building the attribute dimension. For a brief discussion and
references to pertinent topics, see“ Setting Field Type Information” on
page 381.

The source data must be in attribute sequence, in ascending order. If ranges have
different sizes, the source data must include arecord for every attribute range.

Note: In later builds you cannot insert attribute members between existing members.

To usethe generation method to build the outlinein Figure 141, you must sequence
the source data in ascending sequence, based on the numeric attribute value.
Definethefieldsin arulesfile as shown in Figure 142,

Figure 142: Rules File for Building a Numeric Attribute Dimension with Ranges

1 TownsE1086600<=108, 088
2 TownsES00060108,861 to 58,808
3 TownsE1880060508,08081 to 160,088
4 CitiesN?20000001086,061 to 200,000
5 CitiesB4000000200,001 to 400,000
[ CitiesE5000000400,061 to 600,000
7 CitiesN8000000600,001 to 800,000
8 CitiesN100000008600,001 to 1,000,000
9 Metropolitan AreasH2080000N1,000,801 to 2,000,000
18 Metropolitan AreasB3000000N2,000,0801 to 3,000,000
GENZ ,Population |GEM3,Population ALIAS3 ,Population
1 |Towns 18888 <=1@, 888
2 |Towns caeag 18,881 to 56,088
3 |Towns 1888088 %8,881 to 188,008
4 |Cities 2080808 188,801 to 280,008
g |Cities Laaeag 288,801 to 480,008
6 |Cities Bl 488,801 to 680,008
7 |Cities g00008 680,801 to 880,008
g |Cities 180808088 #808,801 to 1,080,088
9 |Metropolitan Areas|2000088 1,888,861 to 2,000,000
108 |Metropolitan Areas|30008088 2,888,801 to 3,000,008

Figure 142 also shows how you can associate aliases with attributes.
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Associating Base Dimension Members with Their
Range Attributes

After you build the numeric attribute dimension ranges, you need arulesfileto
associate the members of the base dimension with their attributes. The source data
includesfieldsfor the members of the base dimension and fieldsfor the datavalues
that Analytic Services uses to associate the appropriate Population attribute.

Define the rulesfile as shown in Figure 143.

Figure 143: Rules File for Associating Numeric Range Attributes

1 SouthBAlbany, GAN117286

2 EastBBoston, HAN32277067

3 EastBHartford, CTE1144574

4 WestBO0akland, CAN22089629

5 CentralBRapid City, SDES7145

] CentrallSt. Joseph, HON97336

7 WestBTacoma, WANGST7272

GEH1 ,Harket GEH2 ,Harket Population3d,HMarket

1 |South Albany, GA 117286
2?2 |East Boston, HA 3227787
3 |East Hartford, CT 114457,
4 |West Oakland, CA 2289629
5 |Central Rapid City, SD [87145
6 |Central St. Joseph, MO (97336
7 |West Tacoma, WA 657272

When you define the association field (for example, Population3, Market) be sure
to place the attribute members within arange. In Data Prep Editor, in the Field
Properties dialog box, on the Dimension Building Propertiestab, click the Ranges
button. Select “Place attribute members within arange.”

Note: Figure 143 includes a city, Boston, whose population of 3,227,707 is outside the
ranges of the attribute dimension in Figure 141 on page 441. (The ranges in Figure 141
extend only to 3,000,000.)

To allow for values in the source data that are outside the ranges in the attribute
dimension, enter a range size, such as 1000000. Analytic Services uses the range size
to add members to the attribute dimension above the existing highest member or below
the existing lowest member, as needed.
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CAUTION: After you associate members of the base dimension with
members of the attribute dimension, be aware that if you manually insert
new members into the attribute dimension or rename members of the
attribute dimension, you may invalidate existing attribute associations.

Consider an example where numeric range attributes are defined as “Tops
of ranges” and an attribute dimension contains members 100, 200, 500, and
1000. A base dimension member with the value 556 is associated with the
attribute 1000. If you rename a member of the attribute dimension from 500
to 600, the base dimension member with the value 556 now has an invalid
association. This base member is still associated with the attribute 1000
when it should now be associated with the attribute 600.

If you manually insert new members or rename existing members, to ensure
that associations are correct, rerun the dimension build procedure and
associate the base members with the changed attribute dimensions. For
example, rerunning the attribute association procedure correctly associates
the member of the base dimension with the value 556 with the new attribute
600.

Assuring the Validity of Associations

To ensure the validity of attribute associations, you must be careful to select the
correct dimension building options and to perform the builds in the proper
sequence.

Adding or Changing M embersof the Attribute Dimension: After you associate
members of abase dimension with their numeric attribute ranges, if you manually
insert new members or rename existing membersin the attribute dimension, you
should make sure that associations between attributes and base members are
correct. To ensure that the associations are correct, you can do one of the
following:

« Rerunthe dimension build procedure that associates the base members with
the changed attribute dimension.

« UseOutline Editor to manually review and fix, as needed, the associations of
al base dimensions.

Deleting M ember sfrom the Attribute Dimension: You can delete al members
of an attribute dimension so you can rebuild the dimension with new data. In Data
Prep Editor, on the Dimension Building Propertiestab in the Field Properties
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dialog box, click the Ranges button. Select “ Delete all members of this attribute
dimension.” Analytic Services uses the start value and range size value to rebuild
the attribute dimension. To ensure proper attribute association, on the Dimension
Build Settings tab of the Dimension Build Settings dialog box, for the base
dimension you must select the “ Allow Association Chgs’ option.

Adding Membersto the Base Dimension: You can usethe samerulesfileto add
new members to the base dimension and to associate the new members with their
numeric range attributes simultaneously. Be sure to provide avalue for the range
size. In Data Prep Editor, on the Dimension Building Propertiestab in the Field
Properties dialog box, click the Ranges button and specify the range size for the
attribute dimension.

If Analytic Services encounters a base dimension value that is greater than the
highest attribute member by more than the range size or is lower than the lowest
attribute member by more than the range size, it creates members in the attribute
dimension to accommodate the out-of -range val ues.

Consider the example, in Figure 141 on page 441, where numeric range attributes
are defined as “ Tops of ranges.” The highest value member of the Population
attribute dimension is 3000000. If the source data includes a record with the
population 4,420,000 and the range size is 1000000, Analytic Services adds two
members to the attribute dimension, 4000000 and 5000000, and associates the
base member with the 5000000 attribute.

Figure 144: Dynamically Adding Attribute Range Members

Population Attribute (Type: Numeric)
Towns
Cities
Metropolitan Areas
- 2000000
Original members —{ 3000000
Added members —{ 4000000
5000000 -
'L Inserted to fill in the gap

Associated with base
Member name = top of range member value 4,420,000
Range size = 1000000

Dimension Build encounters a base
member with the value 4,420,000

When you add range members and base dimension members at the same time,
Analytic Services does not create aliases for the new members of the attribute
dimension. If you want aliases that describe the range values for the new members
of the attribute dimension, you must add the aliases in a separate operation.
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Reviewing the Rules for Building Attribute and Base
Dimensions

446 m

The following list describes a few areas unique to defining and associating
attributes through dimension build.

Getting Ready

« Beforerunning adimension build, you must define the attribute member name
formats for the outline. For a comprehensive discussion of assigning member
names in attribute dimensions, see “ Setting Member Names in Attribute
Dimensions’ on page 196.

« Defining new attribute dimensionsin arulesfileis different from defining
new standard dimensionsin arulesfile.

Defining Fieldsin Rules Files

Rules files that are used to build single-level attribute dimensions require fewer
field typesthan rulesfiles that build and associate members of multilevel attribute
dimensions.

« For single-level attribute dimensions, define the field that contains the
attribute values as the field to be associated with the members of the base
dimension. A dimension build uses the defined field to add new members to
the attribute dimension. For a description of how to define fields, see
“ Associating Attributes’ on page 436.

« For multilevel attribute dimensions, Analytic Services requires fields that
define each generation or level in the attribute dimension and fiel dsthat define
the associations. Usethe new field type, Attribute Parent, to identify fieldsthat
are parent members for the attribute members being associated. For a
description of how to handle multilevel attribute dimensions, see “Working
with Multilevel Attribute Dimensions” on page 438.

Controlling Adding New Attribute Members

When Analytic Services encounters attribute data values that are not members of
the attribute dimension, it automatically adds the values as new members. To
prevent adding new members to attribute dimensions, do either of the following:
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In the Dimension Build Settings dial og box, select the Do Not Create Mbrsoption
for the attribute dimension. For more information, see “ Setting Member
Properties’ in the Essbhase Administration Services Online Help.

Controlling Associations

Association to Control How to Control the Association
Making changes to In Data Prep Editor, on the Dimension Build Settings
attribute associations tab of the Dimension Build Settings dial og box, select

the Allow Association Chgs option for the attribute
dimension. For more information, see “ Setting
Member Properties’ in the Essbase Administration
Services Online Help.

Enabling automatic In Data Prep Editor, on the Dimension Building
association of base Propertiestab in the Field Properties dialog box, click
members with attributes the Ranges button and define the size of the range.
that represent ranges of For abrief discussion of field types and referencesto
values pertinent topics, see“ Setting Field Type Information”
on page 381.
Concurrent attribute Use any build method except the Add as build
associations methods. For information about each build method,
see Table 22 on page 420.

Note: Because attributes are defined only in the outline, the data load process does
not affect them.

Building Shared Members by Using a Rules File

The data associated with a shared member comes from areal member with the
same name as the shared member. The shared member stores a pointer to data
contained in the real member; thus the datais shared between the membersand is
stored only one time.
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In the Sample Basic database, for example, the 100-20 (Diet Cola) member rolls
up into the 100 (Cola) family and into the Diet family.

Figure 145: Shared Members in the Sample Basic Database

Product
100(Alias: Colas)
100-10(Alias: Cola)
100-20(Alias: Diet Cola) Shared
100-30(Alias: Caffeine Free Cola) members
200(Alias: Root Beer)
300(Alias: Cream Soda)
400(Alias: Fruit Soda)
Diet(Alias: Diet Drinks)
100-20 (Shared Member)
200-20 (Shared Member)
300-30 (Shared Member)

You can share members among as many parents as you want. Diet Cola has two
parents, but you can defineit to roll up into even more parents.

You can share members at multiple generationsin the outline. In Figure 145, Diet
Colais shared by two members at generation 2 in the outline, but it can be shared
by a member at generation 3 and a member at generation 4 asin Figure 153.

Creating shared members at different generations in the outline is easy in Outline
Editor. However, creating shared members using dimension build isalittle more
difficult. You must pick the build method and format the data source carefully. The
following sections describe how to build shared membersin the outline by using a
data source and arulesfile.

Note: You should not create an outline in which a shared member is located before the
actual member with which it is associated.
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Sharing Members at the Same Generation

Membersthat are shared at the same generation roll up into the same branch. Inthe
Sample Basic database, 100-20 (Diet Cola) is shared by two parents. Both parents
roll up into the same branch, that is, the Product dimension, and both parents are
at generation 2.

Figure 146: Members Shared at the Same Generation

Product
100
100-20
200
200-20
300
300-20
400
400-20
Diet (~)
100-20 Shared Member)
Shared Member)
Shared Member)
Shared Member)

+F

{
200-20 ¢
300-20 ¢
400-20 ¢

Jlts G )

+

This scenario isthe simplest way to share members. You can share members at the
same generation by using any of these build methods. These methods are discussed
in the following sections:

« “Using Generation References to Create Same Generation Shared Members”
on page 449

« “Using Level Referencesto Create Same Generation Shared Members” on
page 450

« “Using Parent-Child References to Create Same Generation Shared
Members’ on page 451

Using Generation References to Create Same
Generation Shared Members

To create shared member parents at the same generation by using the generation
references build method, define thefield type for the parent of the shared members

as DUPGEN. A duplicate generation is a generation with shared members for
children. Use the same GEN number as the primary member.
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For example, to create the Diet parent and share the 100-20, 200-20, 300-20, and
400-20 members, use the sample file, SHGENREF. TXT, and set up the rulesfile so
that the fields look like SHGENREF. RUL, shown in Figure 147. Remember 100 is
the Colafamily, 200 is the Root Beer family, 300 is the Cream Soda family, and
the -20 after the family name indicates a diet version of the soda.

Figure 147: Sample Generation Shared Member Rules File

1 10860DietH106-20
2 2000DietN206-20
3 306MDietN306-20
4 L4OONDietH4B6-20

GEHW2 ,Product | DUPGEH2 ,Product | GEN3 ,Product

168

Diet

168-20

200

Diet

2808-20

3ae

Diet

Jae-2a

AR R

4an

Diet

4ae-20

The data source and rulesfileillustrated in Figure 147 build the following tree:

Figure 148: Sample Generation Shared Member Rules Tree

Product
100
100-20
200
200-20
300
300-20
400
400-20
Digt (~)
100-20
200-20
300-20

Shared Member)
Shared Member)
Shared Member)
Shared Member)

Using Level References to Create Same Generation
Shared Members

To create shared members of the same generation by using the level references
build method, first make sure that the primary and any secondary roll-ups are
specified in one record. You can specify as many secondary roll-ups as you want,
aslong astheroll-ups areal in one record.

Define the field type for the shared member as LEVEL. Then enter the level
number. To create a shared member of the same generation, set the level number
of the secondary roll-up to have the same number of levels as the primary roll-up.
While processing the data source, Analytic Services creates a parent at the
specified level and inserts the shared members under it.
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For example, to create the shared 100-20 (Diet Cola), 200-20 (Diet Root Beer),
300-20 (Diet Cream Soda), and 400-20 (Fruit Soda) membersin the Sample Basic
database, usethe samplefile, SHLEV. TXT, and set up therulesfile so that thefields
look like SHLEV. RUL shown in Figure 149.

Figure 149: Sample Level Shared Member Rules File

1 1086-2601060Diet
2 200-2002060Diet
3 300-20M306MDiet
4 400-20M4060Diet

LEVEL 8,Product |LEVEL1,Product | LEVEL1,Product
1 |188-28 188 Diet
2 |288-28 2080 Diet
3 |388-28 3688 Diet
4 |4B80-28 4a88 Diet

The data source and rulesfileillustrated in Figure 149 build the following tree:

Figure 150: Sample Level Shared Member Rules Tree

Product
100

100-20

200
200-20

300
300-20

400
400-20

Diet (~)
100-20 (+) (Shared Member)
200-20 (+) (Shared Member)
300-20 (+) (Shared Member)
400-20 (+) (Shared Member)

Using Parent-Child References to Create Same
Generation Shared Members

To create shared members of the same generation by using the parent-child
references build method, define the PARENT and CHILD field types. Make sure
that Analytic Servicesis set up to alow sharing (clear Do Not Sharein the
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Dimension Build Settings tab of the Dimension Build Settings dialog box). When
sharing is enabled, Analytic Services automatically creates duplicate members
under a new parent as shared members.

Figure 151: Sample Parent-Child Shared Members Rules File

10001008-28
20002008-28
3000300-28
LooR400a-208
Dietm1868-28
DietN2088-20
Dietm308-20
DietH4B8-20

- = T B - R

PARENTA,Product | CHILDA,Product
188 1088-28
288 2088-28
388 308-28
488 4088-28
Diet 1688-28

[LEF- IR Y

The data source and rulesfileillustrated in Figure 151 build the following tree:

Figure 152: Sample Parent-Child Shared Member Rules Tree

Product
100
100-20
200
200-20
300
300-20
400
400-20
Digt (~)
100-20
200-20

(+) (Shared Mermber)
[

300-20 (+)
l

Shared Member)
Shared Member)
Shared Member)
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Sharing Members at Different Generations

Sometimes you want shared members to roll up into parents that are at different
generationsin the outline. In Figure 153, for example, the shared membersroll up
into parents at generation 2 and at generation 3. This outline assumes that The
Beverage Company (TBC) buys some of its beverages from outside vendors. In
this case, it buys 200-20 (Diet Root Beer) from avendor named Grandma's.

Figure 153: Members Shared at Different Generations

Product
100
100-20
200
200-20
300
300-20
Diet
100-20 (Shared Member)
200-20 (Shared Member)
300-20 (Shared Member)
Yendors
TEC
100-20 (Shared Member)
300-20 (Shared Member)
Grandma's
200-20 (Shared Mermber)

To share members across parents at different generationsin the outline, use one of
these build methods. The methods are described in the following sections:

« “Using Level Referencesto Create Different Generation Shared Members’ on
page 453

« “Using Parent-Child References to Create Different Generation Shared
Members’ on page 454

Using Level References to Create Different
Generation Shared Members

To create shared members of different generations by using the level references
build method, first make sure that both primary and secondary roll-ups are
specified in one record. You can specify as many secondary roll-ups as you want,
aslong astheroll-ups are al in one record.

Define the field type for the shared member as LEVEL. Then enter the level
number. While processing the datasource, Analytic Servicescreatesaparent at the
specified level and inserts the shared members under it.
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For exampl e, to share the products 100-20, 200-20, and 300-20 with aparent called
Diet and two parents called TBC (The Beverage Company) and Grandma's, use
the sample data file and the rules filein Figure 154.

Figure 154: Level References Sample Rules File for Shared Members at
Different Generations
1 100-20016060DietBTBCEVendors

2 200-2602000DietBGrandma’ sBVendors
3 300-2603000DietATBCEVendors

LEVELB,Product|LEVEL1 ,Product|LEVEL1,Product|LEVEL1 ,Product|LEVELZ ,Product
1 |188-28 188 Diet TBC Uendors
_ 2 |288-28 208 Diet Grandma's Vendors
3 [3868-28 388 Diet TBC Uendors

The data source and rulesfileillustrated in Figure 154 build the tree illustrated in
Figure 153.

Using Parent-Child References to Create Different
Generation Shared Members

To create shared members at the different generation using the parent-child
references build method, definethe PARENT and CHILD field types. Make sure
that Analytic Servicesis set up to alow sharing (clear Do Not Sharein the
Dimension Build Settings tab of the Dimension Build Settings dialog box). When
sharing is enabled, Analytic Services automatically creates duplicate members
under a new parent as shared members.

Figure 155: Parent-Child References Sample Rules File for
Shared Members at Different Generations

1060186-20
20002080-20
300m380-20
Dietm108-28
DietN208-28
Dietm308-28
VendorsETBC
VendorsBGrandma's
TBECE1868-20
Grandma'sH20868-28
TBCA3868-20

PARENTA,Produc |CHILDA,Prod
168 168-20
200 2808-20
3ae Jae-2a
Diet 168-20
Diet 2808-20
Diet Jae-2a

-k DG ] O WO MN

-

=B RF NIRRT
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The data source and rulesfileillustrated in Figure 155 build the tree illustrated in
Figure 153.

Sharing Non-Leaf Members

Sometimes you want to share non-leaf members (members that are not at the
lowest generation). In Figure 156 for example, 100, 200, and 300 are shared by
TBC and Grandma'’s. This outline assumes that TBC (The Beverage Company)
buys some of its product lines from outside vendors. In this case, it buys 200 (all
root beer) from avendor named Grandma's.

Figure 156: Non-Leaf Members Shared at Different Generations

Product
Soda
100
100-20
200
200-20
300
300-20
Diet
100-20 (Shared Member)
200-20 (Shared Member)
300-20 (Shared Member)
Yendors
TEC
100 (Shared Member)
300 (Shared Member)
Grandma's
200 (Shared Member)

To share non-leaf members, use one of these build methods. These methods are
described in the following sections:

« “Using Level Referencesto Create Non-Leaf Shared Members’ on page 455

« “Using Parent-Child References to Create Non-Leaf Shared Members’ on
page 456

Using Level References to Create Non-Leaf Shared
Members

To create shared non-leaf members by using the level references build method,
first make sure that both primary and secondary roll-ups are specified in one

record. You can specify as many secondary roll-ups as you want, as long as the
roll-ups are al in one record.
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Define the field type for the parent of the shared member as duplicate level
(DUPLEVEL). Then enter the level number. To create a shared member of the
same generation, set the level number of the secondary roll-up to have the same
number of levelsasthe primary roll-up. While processing the datasource, Analytic
Services creates a parent at the specified level and inserts the shared members
under it.

For example, to share the product lines 100, 200, and 300 with a parent called Soda
and two parents called TBC and Grandma'’ s, use the sample datafile and rulesfile
shown in Figure 157. This data source and rules file work only if the Diet, TBC,
and Grandma's members exist in the outline. The DUPLEVEL field is always
created asachild of thedimension (that is, at generation 2), unlessthe named level
field already existsin the outline.

Figure 157: Level References Sample Rules File for Non-Leaf Shared Members at
Different Generations

1
2
3

108-2601680S0odalTBCEDiet
200-2602000SodallGrandma’ sADiet
300-2603000S0dalTBCEDiet

LEVEL 8,Product

LEVELA1,Product

LEVEL2 ,Product

DUPLEVEL2,Product

LEVELA1,Product

1

168-20

168

Soda

TBC

Diet

2

2808-20

200

Soda

Grandma's

Diet

3

aae-2a

3ae

Soda

TBC

Diet

The data source and rulesfileillustrated in Figure 157 build the tree illustrated in
Figure 156.

Using Parent-Child References to Create Non-Leaf
Shared Members

To create shared non-leaf members at the same generation using the parent-child
references build method, definethe PARENT and CHILD field types. Make sure
that Analytic Servicesis set up to alow sharing (clear Do Not Sharein the
Dimension Build Settings tab of the Dimension Build Settings dialog box). When
sharing is enabled, Analytic Services automatically creates duplicate members
under a new parent as shared members.
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The parent-child references build method is the most versatile for creating shared
members. It does not have any restrictions on the position of the shared members
in the outline, unlike the generation references and level references build methods.

Figure 158: Parent-Child Sample Rules File for Non-Leaf Shared Members

1 Sodal188

2 18601688-28

3 SodalzBa

4 2000208-308

5 Sodall3Bge

[ 3000308-308

7 DietB106-208

8 DietB2006-208

9 DietB306-208

18 VendorsETBC

" TECE188

12 TECE3 A8

13 VendorsBGrandma's

14 Grandma'sB288

PARENTA,Product | CHILDA,Product

1 |Soda 188

2 [108 100-20
3 [Soda 288

y |20 200-30
5 [Soda 388

6 |30@ 300-30
7 |piet 188-28
8 |Diet 288-28
9 |Diet 388-28
18 |Uendors TBC

The data source and rulesfileillustrated in Figure 158 build the tree illustrated in
Figure 156.

Building Multiple Roll-Ups by Using Level References

To enabletheretrieval of totalsfrom multiple perspectives, you can also put shared
members at different levelsin the outline. Use the level references build method.
Therulesfile, LEVELMJUL. RUL, in Figure 159 specifies an example of build
instructions for levelsin the Product dimension.

Figure 159: Rules File Fields Set to Build Multiple Roll-Ups Using Level
References

-

806-10-10800-1008000S0dal12 oz .MCansESteelBBerthas
2 §00-10-80800-1008000S0dal8 oz .MCansEAluminumBMinis

LEVEL 8,Product |LEVEL1 ,Product |LEVEL2 ,Product|ALIAS2 ,Product| LEVELA1,Product| LEVELZ ,Product
g868-18-1 g688-18 g8a Soda 12 o0z. Cans
g88-18-8 g688-18 g8a Soda 8 oz. Cans
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Because the record is so long, this second graphic shows the rules file after it has
been scrolled to the right to show the extra members:

Figure 160: Scrolled Window

DUPLEVELZ ,Product DUPLEVALIASZ,Product
Steel Berthas
Aluminum Minis

When you run the dimension build using the datain Figure 159, Analytic Services
builds the following member tree:

Figure 161: Multiple Roll-Ups

Product
800 (Alias: Soda)
800-10
800-10-1
800-10-8
Cans
12 oz. (Shared Member)
a00-10-1
8 oz.
800-10-8 (Shared Member) New members
Steel (Alias: Berthas)
12 0z. (Shared Member)
Aluminum (Alias: Minis)
8 oz. (Shared Member)

This example enables analysis not only by package type (Cans), but also by
packaging material; for example, analysis comparing sales of aluminum cans and
steel cans.

Because Product is a sparse dimension, you can use an aternative outline design
to enableretrieval of the sameinformation. Consider creating amultilevel attribute
dimension for package type with Steel and Aluminum as level 0 members under
Can. For adiscussion of outline design guidelines, see “ Analyzing Database
Design” on page 88.

Creating Shared Roll-Ups from Multiple Data Sources

In many situations, the datafor adimension isin two or more data sources. If you
are building dimensions from more than one data source and want to create
multiple roll-ups, load the first data source using the most appropriate build
method and then load all other data sources using the parent-child references build
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method. Make sure that Analytic Servicesis set up to allow sharing (clear Do Not
Share in the Dimension Build Settings tab of the Dimension Build Settings dialog
box).

For example, using the Product data source in Figure 162:

Figure 162: Soft Drinks Data Source
"Soft Drinks" Col a

"Soft Drinks" "Root Beer"
Col a TBC
"Root Beer" Grandma’ s

Analytic Services builds the tree illustrated in Figure 163:

Figure 163: Soft Drinks Tree

Product
Soft Drinks
Cola
TBC
Root Beer
Grandma's

Then load the second data source, illustrated in Figure 164, to relate the products
to the vendors using the parent-child build method. Make sure that Analytic
Servicesis set up to allow sharing.

Figure 164: Second Shared Roll-Ups Data Source

Vendor TBC
Vendor Grandma’ s

Analytic Services builds the tree illustrated in Figure 165:

Figure 165: Shared Roll-Ups Tree

Product
Soft Drinks
Cola
TBC
Root Beer
Grandma's
Yendor
TBC (Shared Member)
Grandma's (Shared Member)
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Calculating Data

This part describes how to calculate the datain Analytic Services databases,
including how to create formulas, define calculation order, calculate data values
dynamically, calculate time series data, and create calculation scripts:

o Chapter 21, “ Calculating Analytic Services Databases,” explains the basic
concepts behind database calculations.

o Chapter 22, “Developing Formulas,” explains formul as and describes how to
use Formula Editor to create formulas on members.

« Chapter 23, “Reviewing Examples of Formulas,” contains detailed examples
of formulas.

« Chapter 24, “Defining Calculation Order,” describes how to set the
calculation order of the membersin a database.

« Chapter 25, “Dynamically Calculating Data Vaues,” describes how to set
Essbase to calcul ate values for dimensions and members when they are
requested by users rather than as a part of database consolidations.
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« Chapter 26, “Calculating Time Series Data,” describes how to calculate time
seriesdata, including First, Last, Average, and Period-To-Datevalues, for both
single server and partitioned applications.

« Chapter 27, “Developing Calculation Scripts,” explains calculation scripts
and describes how to use Calculation Script Editor to create calculation
scripts.

« Chapter 28, “Reviewing Examples of Calculation Scripts,” contains detailed
examples of calculation scripts.
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« Chapter 29, “Devel oping Custom-Defined Calculation Macros,” explains
how to combine multiple calculation functions into single macro functionsto
be used in calculation scripts and formulas.

«  Chapter 30, “Developing Custom-Defined Calculation Functions,” explains
how to develop custom calculation functions not otherwise supported by the
Analytic Services calculation scripting language.

Note: For optimization information, see Chapter 54, “Optimizing Calculations” and
Chapter 55, “Optimizing with Intelligent Calculation.”
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This chapter explains the basic concept of multidimensiona database calculation
and provides information about how to calculate an Analytic Services block
storage database.

This chapter includes the following sections:

« “About Database Calculation” on page 464

« “About Multidimensional Calculation Concepts’ on page 466
« “Setting the Default Calculation” on page 469

« ‘“Calculating Databases’ on page 470

« “Paradlel and Serial Calculation” on page 471

« “Security Considerations’ on page 471

Note: Most computers represent numbers in binary, and therefore can only represent
real numbers approximately. Because binary computers cannot hold an infinite number
of bits after a decimal point, numeric fractions such as one third (0.3333...), cannot be
expressed as a decimal with a terminating point. Fractions with a denominator of the
power of two (for example, 0.50) or ten (0.10) are the only real numbers that can be
represented exactly. For details, see IEEE Standard 754 for Floating-Point
Representation (IEEE, 1985).

For information about cal culating aggregate storage databases see “ Calculating
Aggregate Storage Databases’ on page 1333.
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About Database Calculation

A database contains two types of values. It contains the values that you enter,
which are called input data, and the values that are calculated from the input data.

Consider the following examples:

« You enter regional salesfiguresfor avariety of products. You calculate the
total sales for each product.

« You enter the budget and actual values for the cost of goods sold for severa
products in several regions. You calculate the variance between budget and
actual values for each product in each region.

« Thedatabase contains regional sales figures and prices for all products. You
calculate what happensto total profit if you increase the price of one product
in one region by 5%.

Small differences in the precision of cell values may occur between cal culations
run on different platforms, due to operating system math library differences.
Analytic Services offers two ways that you can calcul ate a database:

« Outline calculation

« Caculation script calculation

Which way you choose depends on the type of calculation that you want to do.

Outline Calculation

464 m

Outline calculation is the simplest method of calculation. Analytic Services bases
the calculation of the database on the relationships between membersin the
database outline and on any formulas that are associated with membersin the
outline.

Essbase Analytic Services Database Administrator’'s Guide



About Database Calculation

For example, Figure 166 shows the rel ationships between the members of the
Market dimension in the Sample Basic database. The values for New York,
Massachusetts, Florida, Connecticut, and New Hampshire are added to calculate
the value for East. The values for East, West, South, and Central are added to
calculate the total value for Market.

Figure 166: Relationship Between Members of the Market Dimension

arket

East (+) (UDAs: Major Market)
Mew York (+) (UDAs: Major Market)
Massachusetts (+) (UDAs: Major Market)
Florida (+) (UDAs: Major Market)
Connecticut (+) (UDAs: Small Market)
Mew Hampshire (+) (UDAs: Small Market)

West (+)

South (+) (UDAs: Small Market)

Central (+) (UDAs: Major Market)

Figure 167 shows the Scenario dimension from the Sample Basic database. The
Variance and Variance % members are calcul ated by using the formulas attached
to them.

Figure 167: Calculation of Variance and Variance %

Scenario (Label Only)
Actual (+)
Budget (~)
Yariance (~) (Dynamic Calc) (Two Pass Calc) @VAR{Actual, Budget);
Yariance % (~) (Dynamic Calc) (Two Pass Calc) @VARPER{Actual, Budget);

It may be more efficient to calculate some member combinations when you
retrieve the data, instead of calculating the member combinations during the
regular database cal culation. You can use dynamic cal culationsto calcul ate data at
retrieval time. For a comprehensive discussion of dynamic calculation, see
Chapter 25, “Dynamically Calculating Data Values.”

Calculation Script Calculation

Calculation script calculation is the second method of calculation. Using a
calculation script, you can choose exactly how to calculate a database. For
example, you can calculate part of a database or copy data values between
members.
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A calculation script contains a series of calculation commands, equations, and
formulas. For example, the following cal culation script increases the actual
marketing expenses in the New York region by 5%.

FI X (Actual, “New York”)
Mar keting = Marketing *1.05;
ENDFI X;

For a comprehensive discussion of calculation scripts, see Chapter 27,
“Developing Calculation Scripts.”

About Multidimensional Calculation Concepts

For an illustration of the nature of multidimensional calculations, consider the
following, simplified database:

Figure 168: Calculating a Multidimensional Database

Accounts Accounts
Margin (+)
Sales (+)
COGS ()
Margin% (~) (Two Pass Calc) Margin % Sales;
Time Time
Qtrl [+
Jan ()
Feb (+)
Mar (+)
Qtr2 (+)
Qtr3 [+
Qtrd (+)
Scenario (Label Only)
Actual (+)
Budget (+)

The database has three dimensions—Accounts, Time, and Scenario.
The Accounts dimension has four members:

« Sdesand COGS areinput values.

« Margin = Sales- COGS.

« Margin% = Margin % Sales (Margin as a percentage of Sales).

The Time dimension has four quarters. The example displays only the membersin
Qtrl—Jan, Feb, and Mar.
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The Scenario dimension has two child members—Budget for budget values and
Actua for actua values.

An intersection of members (one member on each dimension) represents a data
value. Our example has three dimensions; therefore, the dimensions and data
values in the database can be represented as a cube, as shown in Figure 169:

Figure 169: Three-Dimensional Database

Budget/
Actual

Sales

COGS |

Margin |

Margin% | /

Jan Feb Mar Qtr1

Asshownin Figure 170, when you refer to Sales, you arereferring to aslice of the
database containing eight Sales values.

Figure 170: Sales, Actual, Budget Slice of the Database

Budget
Actual

Sales

CoGS |

Margin |

Margins |

Jan Feb Mar Qtr1
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Asshown in Figure 171, when you refer to Actua Sales, you are referring to four
Salesvalues:

Figure 171: Actual, Sales Slice of the Database

Budget/
Actual
COGS |
Margin
|
Margin% )
I

Jan Feb Mar Qtr1

To refer to a specific data value in a multidimensional database, you need to
specify each member on each dimension. A datavalueisstored in asingle cell in
the database. In Figure 172, the cell containing the datavaluefor Sales, Jan, Actua
is shaded.

In Analytic Services, member combinations are denoted by a cross-dimensional
operator. The symbol for the cross-dimensional operator is->. So Sales, Jan,
Actual iswritten Sales-> Jan -> Actual.

Figure 172: Sales, Jan, Actual Slice of the Database

Budget/
Actual

Sales

COGS

Margin

l
Margin )

Jan Feb Mar Qtr1

When Analytic Services calculates the formula“Margin% = Margin % Sales,” it
takes each Margin value and calculates it as a percentage of its corresponding
Salesvalue.
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Analytic Services cycles through the database and cal culates Margin% as follows:

1. Margin->Jan -> Actua asa percentage of Sales-> Jan -> Actual. The result
is placed in Margin% -> Jan -> Actual.

2. Margin->Feb -> Actual as apercentage of Sales-> Feb -> Actual. The result
is placed in Margin% -> Feb -> Actual.

3. Margin->Mar -> Actual asapercentage of Sales->Mar -> Actual. Theresult
isplaced in Margin% -> Mar -> Actual.

4. Margin-> Qtrl -> Actual as a percentage of Sales-> Qtrl -> Actual. The
result is placed in Margin% -> Qtrl -> Actual.

5. Margin->Jan -> Budget as a percentage of Sales-> Jan -> Budget. The result
is placed in Margin% -> Jan -> Budget.

6. Analytic Services continues cycling through the database until it has
calculated Margin% for every combination of members in the database.

For a comprehensive discussion of how Analytic Services calcul ates a database,
see Chapter 24, “Defining Calculation Order.”

Setting the Default Calculation

By default, the calculation for a databaseisa CALC ALL of the database outline.
CALCALL consolidates all dimensions and members and calculates all formulas
in the outline.

However, you can specify any calculation script as the default database
calculation. Thus, you can assign a frequently-used script to the database rather
than loading the script each time you want to perform its calculation. Also, if you
want a calculation script to work with calculation settings defined at the database
level, you must set the calculation script as the default cal culation.
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[l Useany of the following methods to set the default cal culation:

Tool Topic Location
Administration Setting the Default Essbase Administration
Services Calculation Services Online Help
MaxL alter database Technical Reference
ESSCMD SETDEFAULTCALCFILE | Technical Reference

Calculating Databases

If you have Calculation permissions, you can calcul ate a database. WWhen you use
Essbase Administration Services to cal culate a database, you can execute the
calculation in the background so that you can continue working as the calculation
processes. You can then check the status of the background processto seewhen the
calculation is complete. For instructions, see “ Calculating Block Storage
Databases’ in Essbase Administration Services Online Help.

[1 Useany of the following methods to calculate a database:

Tool Topic Location
Administration Calculating Block Storage Essbase Administration
Services Databases Services Online Help
MaxL execute calculation Technical Reference
ESSCMD CALC, CALCDEFAULT, Technical Reference

and CALCLINE

Spreadsheet Add-in

Calculating a Database

Foreadsheet Add-in
Online Help
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Canceling Calculations

[l Tostopacalculation before Analytic Servicescompletesit, click the Cancel button
while the calculation is running.

When you cancel a calculation, Analytic Services performs one of the following
operations:

« Revertsall valuesto their previous state

« Retains any values calculated before the cancellation

How Analytic Services handles the cancellation depends on the Analytic Services
Kernel Isolation Level settings. For a description of these settings, see
“Understanding Isolation Levels’ on page 1054.

Parallel and Serial Calculation

Analytic Services now supports parallel calculation in addition to serial
calculation. Serial calculation, the default, meansthat all stepsin acalculation run
on asingle thread. Each task is completed before the next is started. Paralléel
calculation means that the Analytic Services calculator can analyze acalculation,
and, if appropriate, assign tasks to multiple CPUs (up to 4).

For a comprehensive discussion of parallel calculation, including how to
determine whether Analytic Server should use parallel calculation, see”“Using
Parallel Calculation” on page 1182.

Security Considerations

In order to calculate a database, you must have Calculate permissions for the
database outline. If you have calculate permissions, you can calculate any valuein
the database. With cal culate permissions, you can calculate avalue even if a
security filter denies you read and update permissions. Careful consideration
should be given to providing users with calculate permissions.

For information on providing users with calculate permissions and on security
filters, see Chapter 36, “Managing Security for Users and Applications.”
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This chapter explains how to develop and use formulas to calculate a database. It
provides detailed examples of formulas, which you may want to adapt for your
own use. For more examples, see Chapter 23, “ Reviewing Examples of Formulas.”

The information in this chapter does not apply to aggregate storage outlines. For
information about developing formulasin MDX for aggregate storage outline
members, see “ Developing Formulas on Aggregate Storage Outlines’ on

page 1309.

This chapter includes the following topics:
« “Understanding Formulas’ on page 474
« “Understanding Formula Calculation” on page 479
« “Understanding Formula Syntax” on page 430
« “Reviewing the Process for Creating Formulas’ on page 481
« “Displaying Formulas’ on page 482
« “Composing Formulas’ on page 483
“Estimating Disk Size for a Calculation” on page 508
« “Using Formulasin Partitions” on page 508

Using formulas can have significant implications for calculation performance.
After reading this chapter, use the information in Chapter 54, “Optimizing
Calculations’” to design and create formulas optimized for performance.

For information on using formulas with Hybrid Analysis, see “Using Formulas
with Hybrid Analysis’ on page 304.
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Understanding Formulas

Formulas cal cul ate rel ationships between members in a database outline. You can
use formulas in two ways:

« Apply them to membersin the database outline. Use this method if you do not
need to control database calculations carefully for accuracy or performance.
Thismethod limitsformulasize to less than 64 kilobytes. For instructions, see
“Composing Formulas” on page 483.

« Placethemin acalculation script. Use this method if you need to control
database cal culations carefully. For more information, see“ Using Formulasin
a Calculation Script” on page 589.

The following figure shows the M easures dimension from the Sample Basic
database. The Margin %, Profit %, and Profit per Ounce members are calculated
using the formulas applied to them.

Figure 173: Calculation of Margin %, Profit %, and Profit per Ounce

Ratios (~) (Label Only)
Margin % (+) (Dynamic Calc) (Two Pass Calc) Margin % Sales;
Profit % (~) (Dynamic Cale) (Two Pass Calc) Profit % Sales;
Profit per Ounce (~) ProftA@QATTRIBUTEYAL{Dunces);

Analytic Services provides a comprehensive set of operators and functions, which
you can use to construct formulacal cul ations on adatabase. Therest of this section
provides a description of the elements you can placein aformula, and provides
basic information about formula cal culation and syntax:

o “Operators’ on page 475

« “Functions’ on page 475

« “Dimension and Member Names’ on page 478
o “Constant Values’ on page 478

« “Non-Constant Vaues’ on page 478
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Operators

The following table shows the types of operators you can use in formulas:

Table 23: Descriptions of Operator Types

Operator Type Description

Mathematical Perform common arithmetic operations. For example, you
can add, subtract, multiply, or divide values. For a complete
list of the mathematical operators, see the Technical
Reference.

Conditional Control the flow of formula executions based on the results
of conditional tests. For example, you can usean |F
statement to test for a specified condition. For alist of the
conditional operators, see the Technical Reference. For
information on writing conditional formulas, see
“Conditional Tests’ on page 484.

Cross-dimensional | Point to the data values of specific member combinations.
For example, point to the sales value for a specific product
in a specific region. For examples of how to use the
cross-dimensional operator, see “Working with Member
Combinations across Dimensions’ on page 499.

For information about using operatorswith #MISSING, zero, and other values, see
the “Analytic Services Functions’ section in the Technical Reference.

Functions

Functions are predefined routines that perform specialized calculations and return
sets of members or data values. The following table shows the types of functions
you can use in formulas.
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For detailed examples of formulas, see Chapter 23, “Reviewing Examples of

Formulas.”

Table 24: Descriptions of Function Types

Function Type

Description

Boolean

Provide a conditional test by returning either a TRUE (1) or
FALSE (0) value. For example, you can use the @I SMBR
function to determine whether the current member is one
that you specify.

M athematical

Perform specialized mathematical calculations. For
example, you can use the @AV G function to return the
average value of alist of members.

Relationship

L ook up data values within a database during a cal cul ation.
For example, you can use the @ANCESTVAL function to
return the ancestor values of a specified member
combination.

Range

Declare arange of members as an argument to another
function or command. For example, you can use the
@SUMRANGE function to return the sum of all members
that lie within a specified range.

Financial

Perform specialized financial cal culations. For example, you
can use the @INTEREST function to calculate simple
interest or the @PTD function to calcul ate period-to-date
values.

Member Set

Generate a list of members that is based on a specified
member. For example, you can use the @ICHILDREN
function to return a specified member and its children.

Allocation

Allocate values that are input at a parent level across child
members. You can allocate val ues within the same
dimension or across multiple dimensions. For example, you
can use the @ALLOCATE function to all ocate sales values
that are input at a parent level to the children of the parent;
the allocation of each child is determined by its share of the
sales of the previous year.
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Table 24: Descriptions of Function Types (Continued)

Function Type

Description

Forecasting

Manipulate data for the purposes of smoothing or
interpolating data, or cal culating future values. For example,
you can use the @TREND function to calculate future
values that are based on curve-fitting to historical values.

Statistical

Calculate advanced statistics. For example, you can use the
@RANK function to calculate the rank of a specified
member or a specified value in a data set.

Date and Time

Use date and time characteristicsin calculation formulas.
For example, you can use the @TODATE function to
convert date strings to numbers that can be used in
calculation formulas.

Miscellaneous

Thistype provides two different kinds of functionality:

* You can specify calculation modesthat Analytic Services
isto useto calculate aformula—cell, block, bottom-up,
and top-down

* You can manipulate character strings for member and
dimension names; for example, to generate member
names by adding a character prefix to aname or removing
a suffix from aname, or by passing the name as a string.

Custom-Defined
Functions

Thistype enables you to perform functions that you develop
for calculation operations. These custom-devel oped
functions are written in the Java programming |anguage and
are called by the Analytic Services calculator framework as
external functions.

For a complete list of operators, functions, and syntax, see the Technical

Reference.

Note: Abbreviations of functions are not supported. Some commands may work in an
abbreviated form, but if there is another function with a similar name, Analytic Services
may use the wrong function. Use the complete function name to ensure correct results.
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Dimension and Member Names

You can include dimension and member namesin aformula, asillustrated in the
following example:

Scenari o
100- 10
Feb

Constant Values
You can assign a constant value to a member:
California = 120;
Inthisformula, Californiaisamember in asparse dimension and 120 isaconstant
value. Analytic Services automatically creates al possible data blocks for
Cdliforniaand assigns the value 120 to all data cells. Many thousands of data
blocks may be created. To assign constantsin a sparse dimension to only those

intersections that require avalue, use FIX as described in “ Constant Vaues
Assigned to Members in a Sparse Dimension” on page 1196.

Non-Constant Values

If you assign anything other than a constant to a member in a sparse dimension,
and no data block exists for that member, new blocks may not be created unless
Analytic Services is enabled to create blocks on equations.

For example, to create blocks for West that didn’t exist prior to running the
calculation, you need to enable Create Blocks on Equations for this formula:

West = California + 120;

You can enable Create Blocks on Equations at the database level whereby blocks
are always created, or you can control block creation within calculation scripts.
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[l To enable the Create Blocks on Equations feature for all calculation scripts for a
specific database, use any of the following methods:

Tool Topic Location

Administration Enabling Create Blocks on Essbase Administration

Services Equations Services Online Help
MaxL alter database Technical Reference
ESSCMD SETDBSTATE Technical Reference

Because unnecessary blocks can be created when Create Blocks on Equationsis
enabled at the application or database level, calculation performance can be
affected. To control block creation within a calculation script, use the SET
CREATEBLOCKEQ ON|OFF calculation command as described in
“Non-Constant Values Assigned to Members in a Sparse Dimension” on

page 1197.

Understanding Formula Calculation

For formulas applied to members in a database outline, Analytic Services
calculates formulas when you do the following:

o Runadefault (CALC ALL) calculation of a database.

« Runacalculation script that cal cul ates the member containing theformul a; for
example, aCALC DIM of the dimension containing the member, or the
member itself. For information about how to develop calculation scripts and
how to use them to control how Analytic Services calcul ates a database, see
Chapter 27, “Developing Calculation Scripts.”

For aformulain a calculation script, Analytic Services calculates the formula
when it occursin the calcul ation script.

If aformulais associated with adynamically calculated member, Analytic
Services calculates the formula when the user requests the datavalues. Ina
calculation script, you cannot cal culate adynamically calculated member or make
adynamically calculated member the target of aformula calculation. For an
explanation of how you calculate data values dynamically and how you benefit
from doing so, see Chapter 25, “Dynamically Calculating Data Values.”
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Using dynamically calculated membersin aformula on adatabase outlineor in a
calculation script can significantly affect cal cul ation performance. Performanceis
affected because Analytic Services has to interrupt the regular calculation to
perform the dynamic calculation.

You cannot use substitution variables in formulas that you apply to the database
outline. For an explanation of how substitution variables can be used, see “Using
Substitution Variables’” on page 494.

Understanding Formula Syntax

When you create member formulas, make sure the formulas follow these rules:

480 m

End each statement in the formula with a semicolon (;). For example,

Mar gi n % Sal es;

Enclose a member name in double quotation marks (
meets any of the following conditions:

) if the member name

— Contains spaces; for example,
"Opening Inventory" = "Ending Inventory" - Sales + Additions;

— Isthesameasan operator or function name. See the Technical Reference
for alist of operators and functions.

— Includes any non-alphanumeric character; for example, hyphens (-),
asterisks (*), and slashes (/).

— Isall numeric or starts with one or more numerals; for example, “100” or
“10Prod”

For a complete list of member names that must be enclosed in quotation
marks, see “ Understanding the Rules for Naming Dimensions and Members”
on page 143.

End each IF statement in aformula with an ENDIF statement.

For example, the following formula contains asimple IF... ENDIF statement.
You can apply thisformulato the Commission member in a database outline:

| F(Sal es < 100)
Conmi ssion = O;
ENDI F;

Essbase Analytic Services Database Administrator’'s Guide



Reviewing the Process for Creating Formulas

If you are using an IF statement nested within another IF statement, end each
IF with an ENDIF, asillustrated in the following example:

"Openi ng | nventory"
(I'F (@ SMBR(Budget))
I F (@ SMBR(Jan))

"Qpeni ng I nventory" = Jan;
ELSE
"Qpening Inventory" = @RI OR("Ending I nventory");
ENDI F;
ENDI F; )

« You do not need to end EL SE or EL SEIF statements with ENDIFs, as
illustrated in the following example:

| F ( @ SVBR( @)ESCENDANTS( West)) OR
@ SVBR( @)ESCENDANTS( East )
Mar keting = Marketing * 1.5;
ELSEI F( @ SMBR( @XESCENDANTS( Sout h)))
Mar keting = Marketing * .9;
ELSE Marketing = Marketing * 1.1;
ENDI F;

Note: If you use ELSE IF (with a space in between) rather than ELSEIF (one word)
in a formula, you must supply an ENDIF for the IF statement.

« Although ending ENDIF statements with asemicolon (;) is not required, it is
good practice to follow each ENDIF statement in aformulawith a semicolon.

When writing formulas, you can check the syntax using the Formula Editor syntax
checker. For a comprehensive discussion, including examples, of the main types
of formulas, see“ Checking Formula Syntax” on page 506.

For detailed information on syntax for Analytic Servicesfunctionsand commands,
see the Technical Reference.

Reviewing the Process for Creating Formulas

You use Formula Editor to create formulas. Formula Editor isatab in the Member
Propertiesdialog box in Outline Editor. You can typethe formulasdirectly into the
formulatext area, or you can use the Formula Editor user interface featuresto
create the formula
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Formulas are plain text. If required, you can create aformulain the text editor of
your choice and paste it into Formula Editor.

To create aformula, follow this process:

1.
2.

In Outline Editor, select the member to which to apply the formula.
Open Formula Editor.

For more information, see“ Creating and Editing Formulasin Outlines’ in the
Essbase Administration Services Online Help.

Enter the formula text.

For more information on entering the formulatext in the Formula Editor, see
“Creating and Editing Formulasin Outlines’ in the Essbase Administration
Services Online Help. For more information about composing the formula
itself, see “Composing Formulas’ on page 483.

Check the formula syntax.
For more information, see “Checking Formula Syntax” on page 506.
Save the formula

For more information, see“ Creating and Editing Formulasin Outlines’ in the
Essbase Administration Services Online Help.

Save the outline.

For more information, see “Saving Outlines’ in the Essbase Administration
Services Online Help.

Displaying Formulas

[0 Todisplay an existing formula, use any of the following methods:

Tool Topic Location
Administration Creating and Editing Essbase Administration
Services Formulasin Outlines Services Online Help
ESSCMD GETMBRCALC Technical Reference
MaxL query database Technical Reference
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Composing Formulas

The following sections discuss and give examples of the main types of formulas:
« “Basic Equations’ on page 483

« “Conditional Tests’ on page 484

« “Examplesof Conditional Tests’ on page 486

o “Vaue-Related Formulas’ on page 488

« “Member-Related Formulas’ on page 494

o “Formulas That Use Various Types of Functions’ on page 500

For detailed examples of formulas, see Chapter 23, “ Reviewing Examples of
Formulas.”

Before writing formulas, review the guidelines in “Understanding Formula
Syntax” on page 480.

Basic Equations

You can apply a mathematical operation to aformulato create a basic equation.
For example, you can apply the following formula to the Margin member in
Sample Basic.

Sal es - COGS;

In acalculation script, you define basic equations as follows:

Mermber = mat henati cal operation;

where Member is a member name from the database outline and mathematical
operation is any valid mathematical operation, asillustrated in the following
example:

Margin = Sales - COGS;

Whether the example equation is in the database outline or in a cal culation script,
Analytic Services cycles through the database subtracting the valuesin COGS
from the values in Sales and placing the resultsin Margin.

As another example, you can apply the following formula to a Markup member:
(Retail - Cost) % Retail;
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In acalculation script, this formulais as follows:
Markup = (Retail - Cost) % Retail;
In this example, Analytic Services cycles through the database subtracting the

valuesin Cost from the values in Retail, calculating the resulting values as a
percentage of the valuesin Retail, and placing the result in Markup.

For an explanation of the nature of multidimensional calculations, see “ About
Multidimensional Calculation Concepts’ on page 466

Conditional Tests

484 m

You can define formulas that use a conditional test or a series of conditional tests
to control the flow of calculation.

The IF and ENDIF commands define a conditional block. The formulas between
the IF and the ENDIF commands are executed only if the test returns TRUE (1).
You can use the EL SE and EL SEIF commands to specify alternative actionsif the
test returns FAL SE (0). Theformulasfollowing each EL SE command are executed
only if the previous test returns FAL SE (0). Conditions following each EL SEIF
command are tested only if the previous |F command returns FAL SE (0).

For information about and examples of the syntax of the | F and ENDIF commands,
see “Understanding Formula Syntax” on page 480.

When you use a conditional formulain a calculation script, you must encloseitin
parentheses and associate it with amember in the database outline, as shown in the
examplesin this section.

In conjunction with an IF command, you can use functions that return TRUE or
FALSE (1 or O, respectively) based on the result of a conditional test. These
functions are known as Bool ean functions.

You use Boolean functions to determine which formulato use. The decision is
based on the characteristics of the current member combination. For example, you
might want to restrict a certain calculation to the members in the Product
dimension that contain input data. In this case, you preface the calculation with an
| F test based on @I SLEV (Product,0).

If one of the function parametersis a cross-dimensional member, such as
@ISMBR(Sales-> Budget), al of the parts of the cross-dimensional member
must match the properties of the current cell to return avalue of TRUE (1).
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You can use the following Boolean functions to specify conditions.

Information You Need To Find

Use This Function

The current member has a specified accounts tag (for @ISACCTYPE
example, an Expense tag)
The current member is an ancestor of the specified member | @I SANCEST
The current member is an ancestor of the specified member, | @ISIANCEST
or the specified member itself
The current member is achild of the specified member @ISCHILD
The current member is achild of the specified member, or @ISICHILD
the specified member itself
The current member is adescendant of the specified member | @ISDESC
The current member is a descendant of the specified @ISIDESC
member, or the specified member itself
The current member of the specified dimensionisin the @ISGEN
generation specified
The current member of the specified dimensionisin the @ISLEV
level specified
The current member matches any of the specified members | @ISMBR
The current member is the parent of the specified member @ISPARENT
The current member is the parent of the specified member, @ISIPARENT
or the specified member itself
The current member (of the same dimension asthe specified | @ISSAMEGEN
member) isin the same generation as the specified member
The current member (of the same dimension asthe specified | @ISSAMELEV
member) isin the same level as the specified member
The current member is asibling of the specified member @ISSIBLING
The current member is asibling of the specified member, or | @ISISIBLING
the specified member itself
A specified UDA (user-defined attribute) exists for the @ISUDA
current member of the specified dimension
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When you place formulas on the database outline, you can use only the |IF, EL SE,
EL SEIF, and ENDIF commands and Boolean functions to control the flow of the
calculations. You can use additional control commandsin a calculation script.

For information about how to develop cal culation scripts and how to use them to
control how Analytic Services cal cul ates a database, see Chapter 27, “ Developing
Calculation Scripts.” For information on individual Analytic Services functions
and calculation commands, see the Technical Reference.

Examples of Conditional Tests
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You can apply the following formula to a Commission member in the database
outline. In the first example, the formula cal culates commission at 1% of saesif
the sales are greater than 500000:

| F(Sal es > 500000)
Commi ssion = Sales * .01;
ENDI F;

If you place the formulain a calculation script, you need to associate the formula
with the Commission member as follows:

Conmmi ssi on( 1 F(Sal es > 500000)
Conmi ssion = Sales * .01;
ENDI F; )

Analytic Services cycles through the database, performing these calculations:

1. ThelF statement checksto seeif the value of Sales for the current member
combination is greater than 500000.

2. If Sdesisgreater than 500000, Analytic Services multipliesthe valuein Sales
by 0.01 and places the result in Commission.

In the next example, the formulatests the ancestry of the current member and then
applies the appropriate Payroll calculation formula.

| F( @ S| DESC(East) OR @ S| DESC( st ))

Payroll = Sales * .15;
ELSEI F( @ SI DESC(Central ))
Payroll = Sales * .11;
ELSE

Payroll = Sales * .10;
ENDI F;
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If you place the formulain acalculation script, you need to associate the formula
with the Payroll member asfollows:

Payrol | (1 F( @ SI DESC(East) OR @ S| DESC(\Wést))

Payroll = Sales * .15;
ELSElI F( @ SI DESC( Central ))
Payroll = Sales * .11;
ELSE

Payroll = Sales * .10;
ENDI F; )

Analytic Services cycles through the database, performing the following
calculations:

1. ThelF statement usesthe @I SIDESC function to check if the current member
on the Market dimension is a descendant of either East or West.

2. If the current member on the Market dimension is a descendant of East or
West, Analytic Services multipliesthe valuein Sales by 0.15 and moves on to
the next member combination.

3. If the current member is not a descendant of East or West, the ELSEIF
statement uses the @I SIDESC function to check if the current member isa
descendant of Central.

4. If the current member on the Market dimension is a descendant of Central,
Analytic Services multiplies the value in Sales by 0.11 and moves on to the
next member combination.

5. If the current member is not a descendant of East, West, or Central, Analytic
Services multiplies the value in Sales by 0.10 and moves on to the next
member combination.

For information on the nature of multidimensional calculations, see “ About
Multidimensional Calculation Concepts’ on page 466. For information on the
@I SIDESC function, see the Technical Reference.
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Value-Related Formulas
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Use this section to find information about formulas rel ated to values:
« “Using Interdependent Values’ on page 488

. “Calculating Variances or Percentage Variances Between Actua and Budget
Values’ on page 490

« “Allocating Values’ on page 491
« “Using Member Relationshipsto Look Up Values’ on page 493
« “Using Substitution Variables’ on page 494

Using Interdependent Values

Analytic Services optimizes calculation performance by calculating formulas for
arange of membersin the same dimension at the same time. However, some
formulas require values from members of the same dimension, and Analytic
Services may not yet have calculated the required values.

A good exampleisthat of cash flow, in which the opening inventory is dependent
on the ending inventory from the previous month.

In Sample Basic, the Opening Inventory and Ending Inventory values need to be
calculated on a month-by-month basis.

Jan Feb Mar
Opening Inventory 100 120 110
Sales 50 70 100
Addition 70 60 150
Ending Inventory 120 110 160

Assuming that the Opening Inventory value for January is loaded into the
database, the required calculation is as follows:

January Endi ng
February Openi ng
February Endi ng
Mar ch Openi ng
Mar ch Endi ng

January Opening - Sales + Additions
January Endi ng

February Opening - Sales + Additions
February Endi ng

March Opening - Sales + Additions

SHESE
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You can calculate the required results by applying interdependent, multiple
equations to a single member in the database outline.

Thefollowing formula, applied to the Opening Inventory member in the database
outline, calculates the correct values:

| F(NOT @ SMBR (Jan))
"Opening Inventory" = @R OR("Ending Inventory");
ENDI F;
"Endi ng | nventory" = "Opening lnventory" - Sales + Additions;

If you place the formulain acalculation script, you need to associate the formula
with the Opening Inventory member as follows:

"Opening Inventory" (IF(NOT @ SMBR (Jan))

"QOpening Inventory" = @R OR("Ending Inventory");

ENDI F;

"Endi ng | nventory" = "Opening lInventory" - Sales + Additions;)

Analytic Services cycles through the months, performing the following
calculations:

1. ThelF statement and @I SMBR function check that the current member on the
Year dimension is not Jan. This step is necessary because the Opening
Inventory value for Jan is an input value.

2. If thecurrent month is not Jan, the @PRIOR function obtains the value for the
Ending Inventory for the previous month. This value is then allocated to the
Opening Inventory of the current month.

3. TheEnding Inventory is calculated for the current month.

Note: To calculate the correct results, it is necessary to place the above formula on a
single member, Opening Inventory. If you place the formulas for Opening Inventory and
Ending Inventory on their separate members, Analytic Services calculates Opening
Inventory for all months and then Ending Inventory for all months. This organization
means that the value of the Ending Inventory of the previous month is not available
when Opening Inventory is calculated.
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Calculating Variances or Percentage Variances
Between Actual and Budget Values

You can use the @VAR and @VARPER functions to calculate a variance or
percentage variance between budget and actual values.

You may want the variance to be positive or negative, depending on whether you
are calculating variance for members on the accounts dimension that are expense
or non-expense items;

Expense items. You want Analytic Services to show a positive varianceif the
actual values are lower than the budget val ues. For example, you want
Analytic Services to show a positive variance if actual costs are lower than
budgeted costs.

Non-expense items. You want Analytic Services to show a negative variance
if the actual values are lower than the budget values. For example, you want
Analytic Services to show a negative variance if actual sales are lower than
budgeted sales.

By default, Analytic Services assumes that members are non-expense items and
calculates the variance accordingly.

[1 Totell Analytic Servicesthat amember is an expense item, use this procedure:

1.

490 m

In Outline Editor, select the member.
The member must be on the dimension tagged as accounts.
Open Formula Editor.

See “Creating and Editing Formulasin Outlines’ in the Essbase
Administration Services Online Help.

Tag the member as an expense item. See “ Setting Variance Reporting
Properties’ on page 158.

When you use the @VAR or @VARPER functions, Analytic Services shows
apositive variance if the actual values are lower than the budget values.
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For example, in Sample Basic, the children of Total Expenses are expense
items. The Variance and Variance % members of the Scenario dimension
calculate the variance between the Actual and Budget values.

Figure 174: Sample Basic Showing Expense Items

Database: Basic (Current Alias Table: Default)

Year Time (Active Dynamic Time Series Members: H-T-D, Q-T-D) (Dynamic Calc)

Measures Accounts (Label Only)
Profit (+) (Dynamic Calc)
Margin (+) (Dynarmic Calc)
Total Expenses (=) (Dynamic Calc) (Expense Reporting)
Marketing (+) (Expense Reporting)
Payroll (+) (Expense Reporting)
Misc (+) (Expense Reporting)
Irventary (~) (Label Only)
Ratios (~) (Label Only)
Product
arket
Scenario (Label Only)
Actual (+)
Budget (~)

Yariance (~) (Dynamic Calc) (Two Pass Calc) @VAR{Actual, Budget);

Yariance % (~) (Dynamic Calc) (Two Pass Calc) @vARPER{Actual, Budget);

Caffeinated Attribute
Qunces Attribute
Pky Type Attribute
Population Attribute
Intro Date Attribute

Allocating Values

You can allocate values that are input at the parent level across child membersin
the same dimension or in different dimensions by using the following allocation

functions.

Allocated Values

Function To Use

Values from a member, cross-dimensional member, or @ALLOCATE
value across amember list within the same dimension.

The allocation is based on a variety of specified criteria.

Values from a member, cross-dimensional member, or @MDALLOCATE

value across multiple dimensions. The alocation is based
on avariety of specified criteria.

Note: For examples of calculation scripts using the @ALLOCATE and
@MDALLOCATE functions, see “Allocating Values Within or Across Dimensions” on

page 616 and the Technical Reference.
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Forecasting Values

You can manipul ate data for the purposes of smoothing data, interpolating data, or
calculating future values by using the following forecasting functions.

Data Manipulation Function To Use

To apply a moving average to a data set and replace each @MOVAVG
termin the list with atrailing average. This function
modifies the data set for smoothing purposes.

To apply a moving maximum to adata set and replaceeach | @MOVMAX
term in the list with atrailing maximum. This function
modifies the data set for smoothing purposes.

To apply a moving median to a data set and replace each @MOVMED
term in the list with atrailing median. This function
modifies the data set for smoothing purposes.

To apply amoving minimum to adata set and replaceeach | @MOVMIN
termin the list with atrailing minimum. This function
modifies the data set for smoothing purposes.

To apply amoving sum to a data set and replace eachterm | @M OV SUM
with atrailing sum. This function modifies the data set for
smoothing purposes.

To apply amoving sum to a data set and replaceeachterm | @MOVSUMX
with atrailing sum. Specify how to assign valuesto
members before you reach the number to sum. Thisfunction
modifies the data set for smoothing purposes.

To apply asmoothing spline to a set of datapoints. A spline | @SPLINE
isamathematical curvethat is used to smooth or interpolate
data

To calculate future values and base the calculation on @TREND
curve-fitting to historical values.

For information about specific Analytic Services functions, see the Technical
Reference.
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Using Member Relationships to Look Up Values

You can use the member combination that Analytic Servicesis currently
calculating to look up specific values. These functions are referred to as

relationship functions.

Look-up Value

Function To Use

The ancestor values of the specified member
combination

@ANCESTVAL

The numeric value of the attribute from the specified
numeric or date attribute dimension associated with the
current member

@ATTRIBUTEVAL

The text value of the attribute from the specified text
attri bute dimension associated with the current member

@ATTRIBUTESVAL

The value (TRUE or FAL SE) of the attribute from the
specified Boolean attribute dimension associated with
the current member

@ATTRIBUTEBVAL

The generation number of the current member @CURGEN
combination for the specified dimension

The level number of the current member combination @CURLEV

for the specified dimension

The generation number of the specified member @GEN

The level number of the specified member @LEV

The ancestor values of the specified member @MDANCESTVAL
combination across multiple dimensions

The shared ancestor values of the specified member @SANCESTVAL
combination

The parent values of the specified member combination | @PARENTVAL
The parent values of the specified member combination | @MDPARENTVAL
across multiple dimensions

The shared parent values of the specified member @SPARENTVAL
combination

A data value from another database to be used for @XREF

calculation of avalue from the current database
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For information about specific Analytic Services functions, see the Technical
Reference.

Using Substitution Variables

Substitution variables act as placeholders for information that changes regularly;
for example, time period information. You can use substitution variablesin
formulas that you include in a calculation script. You cannot use substitution
variablesin formulas that you apply to the database outline.

When you run a calculation script, Analytic Services replaces the substitution
variable with the value you have assigned to it. You can create and assign values
to substitution variables using Essbase Administration Services or ESSCMD.

You can set substitution variables at the server, application, and database levels.
Analytic Services must be able to access the substitution variable from the
application and database on which you are running the cal culation script.

For information on creating and assigning values to substitution variables, see
“Using Substitution Variables’ on page 133.

[l To use asubstitution variable in a calculation script, type an ampersand (&)
followed by the substitution variable name.

Analytic Services treats any text string preceded by & as a substitution variable.

For example, assume that the substitution variable UpToCurr isdefined as Jan: Jun.
You can use the following @ISMBR function as part of a conditional testin a
calculation script:

@ SMBR( &UpToCurr)

Before Analytic Services runs the calculation script, it replaces the substitution
variable, as follows:

@ SMBR( Jan: Jun)

Member-Related Formulas

This section provides information you need to create formulas that refer to
members:

« “Specifying Member Lists and Ranges’ on page 495
« “Generating Member Lists’ on page 496
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« “Manipulating Member Names’ on page 499

« “Working with Member Combinations across Dimensions’ on page 499

Specifying Member Lists and Ranges

In some functions you may need to specify more than one member, or you may
need to specify arange of members. For example, the @ISMBR function tests to
seeif amember that is currently being calculated matches any of alist or range of
specified members. You can specify members using the following syntax:

Member List or Range Syntax
A single member The member name. For example: Mar2001
A list of members A comma-delimited (,) list of member names.

For example: Mar2001, Apr2001, May2001

A range of al members at the The two defining member names separated by

same level, between and acolon (:). For example: Jan2000:Dec2000
including the two defining

members

A range of al membersinthe The two defining member names separated by
same generation, between and two colons ().

including the two defining For example: Q1_2000::Q4_2000

members

A function-generated list of For alist of member list contents and

members or arange of members | corresponding functions, see “ Generating
Member Lists’ on page 496.

A combination of rangesand list | Separate each range, list, and function with a
comma (,). For example:

Q1_97:Q4 98, FY 99, FY 2000
or

@SIBLINGS(Dept01), Dept65:Dept73,
Total_Dept

If you do not specify alist of members or arange of membersin afunction that
requires either, Analytic Services uses the level 0 members of the dimension
tagged astime. If no dimension istagged as time, Analytic Services displays an
error message.
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Generating Member Lists

You can generate member lists that are based on a specified member by using the
these member set functions.

Contents of Member List Function

All ancestors of the specified member, including @ALLANCESTORS
ancestors of the specified member as a shared member.
This function does not include the specified member.

All ancestors of the specified member, including @IALLANCESTORS
ancestors of the specified member as a shared member.
This function includes the specified member.

The ancestor of the specified member at the specified @ANCEST
generation or level.

All ancestors of the specified member (optionally upto | @ANCESTORS
the specified generation or level) but not the specified
member.

All ancestors of the specified member (optionaly upto | @I ANCESTORS
the specified generation or level) including the specified
member.

All children of the specified member, but not including | @CHILDREN
the specified member.

All children of the specified member, including the @ICHILDREN
specified member.

The current member being calculated for the specified | @CURRMBR
dimension.

All descendants of the specified member (optionally up | @DESCENDANTS
to the specified generation or level), but not the
specified member nor descendants of shared members.

All descendants of the specified member (optionally up | @I DESCENDANTS
to the specified generation or level), including the
specified member, but not descendants of shared
members.
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Contents of Member List

Function

All descendants of the specified member (optionally up
to the specified generation or level), including
descendants of shared members, but not the specified
member.

@RDESCENDANTS

All descendants of the specified member (optionally up
to the specified generation or level), including the
specified member and descendants of shared members.

@IRDESCENDANTS

All members of the specified generation in the specified | @GENMBRS
dimension.

All members of the specified level in the specified @LEVMBRS
dimension.

All siblings of the specified member, but not the @SIBLINGS
specified member.

All siblings of the specified member, including the @ISIBLINGS
specified member.

All siblings that precede the specified member in the @LSIBLINGS
database outline, but not the specified member.

All siblings that follow the specified member in the @RSIBLINGS
database outline, but not the specified member.

All siblings that precede the specified member in the @ILSIBLINGS
database outline, including the specified member.

All siblings that follow the specified member in the @IRSIBLINGS
database outline, including the specified member.

Separate lists of members to be processed by functions | @LIST

that require multiple list arguments.

The member with the namethat is provided as a @MEMBER
character string.

A merged list of two member lists to be processed by @MERGE
another function.

A member list that crosses the specified member from @RANGE

one dimension with the specified member range from
another dimension.
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Contents of Member List Function

A member list the identifies all shared membersamong | @SHARE
the specified members.

A member list that identifies the range of members @XRANGE
using the level of the arguments, determining the cross
product of all membersin the range, and pruning the set
to include only the range requested.

A list of membersfrom which some membershavebeen | @QREMOVE
removed.

All members that match the specified wildcard @MATCH
selection.

The parent of the current member being calculated in @PARENT
the specified dimension.

All members of the specified generation or level that are | @RELATIVE
above or below the specified member.

All members that have acommon (UDA) user-defined | @UDA
attribute defined on Analytic Server.

All base-dimension members that are associated with @ATTRIBUTE
the specified attribute-dimension member.

All base membersthat are associated with attributesthat | @WITHATTR
satisfy the specified conditions.

For information about specific Analytic Services functions, see the Technical
Reference.
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Manipulating Member Names

You can work with member names as character strings by using the following
functions:

Character String Manipulation Function To Use

To create a character string that is the result of appending | @CONCATENATE
amember name or specified character string to another
member name or character string

To return a member name as a string @NAME

To return a substring of characters from another character | @SUBSTRING
string or from a member name

Working with Member Combinations across
Dimensions

Use the cross-dimensional operator to point to data values of specific member
combinations. Create the cross-dimensional operator using a hyphen (-) and a
greater than symbol (>). Do not |eave spaces in between the cross-dimensional
operator and the member names.

For example, inthissimplified illustration, the shaded datavaueis Sales-> Jan ->
Actual.

Figure 175: Defining a Single Data Value by Using the
Cross-Dimensional Operator

Budget/
Actual

Sales

COGS |

Margin l

Margin

I

Jan Feb Mar Qtr1
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Thefollowing exampleillustrates how to use the cross-dimensional operator. This
exampl e allocates miscellaneous expenses to each product in each market.

Thevalue of Misc_Expensesfor al productsin all marketsisknown. Theformula
allocates a percentage of thetotal Misc_Expenses valueto each Product -> Market
combination. The allocation isbased on the value of Salesfor each product in each
market.

M sc_Expenses = M sc_Expenses -> Market -> Product *
(Sales / ( Sales -> Market -> Product));

Analytic Services cycles through the database, performing these calculations:

1. Analytic Servicesdividesthe Salesvalue for the current member combination
by the total Sales value for al markets and al products (Sales -> Market ->
Product).

2. Itmultipliesthe value calculated in step 1 by the Misc_Expenses value for all
markets and all products (Misc_Expenses -> Market -> Product).

3. It alocatesthe result to Misc_Expenses for the current member combination.

Consider carefully how you use the cross-dimensional operator, asit can have
significant performance implications. For information about optimizing and the
cross-dimensional operator, see “Using Cross-Dimensional Operators (->)” on
page 1198.

Formulas That Use Various Types of Functions

500 m

Use this section to find information about formulas that use other types of
formulas:

o “Mathematical Operations’ on page 501

. “Statistical Functions’” on page 502

« “Range Functions’ on page 503

« “Financial Functions’ on page 504

« “Dateand Time Functions” on page 505

« “Calculation Mode Functions’ on page 506
« “Custom-Defined Functions” on page 506
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You can perform many mathematical operations in formulas by using the

following mathematical functions.

Operation Function
To return the absol ute value of an expression @ABS

To return the average value of the values in the specified @AVG
member list

To return the value of e (the base of natural logarithms) raised | @EXP

to power of the specified expression

To return the factorial of an expression @FACTORIAL
To return the next lowest integer value of a member or @INT
expression

To return the natural logarithm of a specified expression @LN

To return the logarithm to a specified base of a specified @LOG
expression

To return the base-10 logarithm of a specified expression @LOG10
To return the maximum value among the expressionsin the @MAX
specified member list

To return the maximum value among the expressionsin the @MAXS
specified member list, with the ability to skip zero and

#MISSING values

To return the minimum value among the expressionsin the @MIN
specified member list

To return the minimum value among the expressionsin the @MINS
specified member list, with the ability to skip zero and

#MISSING values

To return the modulus produced by the division of two @MOD
specified members

To return the value of the specified member raised to the @POWER
specified power

To return the remainder value of an expression @REMAINDER
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Operation Function
To return the member or expression rounded to the specified @ROUND
number of decimal places

To return the summation of values of all specified members @SUM

To return the truncated value of an expression @TRUNCATE
To return the variance (difference) between two specified @VAR
members. See" Calculating Variances or Percentage Variances

Between Actual and Budget Values’ on page 490.

To return the percentage variance (difference) between two @VARPER
specified members. See“ Calculating Variances or Percentage

Variances Between Actual and Budget Values’ on page 490.

For information about specific Analytic Services functions, see the Technical

Reference.

Statistical Functions

You can use these statistical functions to calcul ate advanced statisticsin Analytic

Services.

Calculated Value

Function to Use

The correlation coefficient between two parallel data sets

@CORRELATION

The number of valuesin the specified data set @COUNT
The median, or middle number, in the specified data set @MEDIAN
The mode, or the most frequently occurring value, in the @MODE
specified data set

Therank of the specified member or value in the specified @RANK
data set

The standard deviation, based upon a sample, of the @STDEV
specified members

The standard deviation, based upon the entire population, of | @STDEVP

the specified members
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Calculated Value Function to Use

The standard deviation, crossed with arange of members, of | @STDEVRANGE
the specified members

The variance, based upon a sample, of the specified dataset | @VARIANCE

The variance, based upon the entire population, of the @VARIANCEP
specified data set

For information about specific Analytic Services functions, see the Technical
Reference.

Range Functions

You can execute afunction for arange of members by using these range functions.

Calculation Function to Use

The average value of a member across arange of @AVGRANGE
members

A range of members that is based on the relative @CURRMBRRANGE

position of the member combination Analytic Services
iscurrently calculating.

The maximum value of a member across a range of @MAXRANGE
members

The maximum value of a member across a range of @MAXSRANGE
members, with the ability to skip zero and #MISSING

values

The next or nth member in arange of members, @MDSHIFT

retaining all other members identical to the current
member across multiple dimensions

The minimum value of a member across arange of @MINRANGE
members

The minimum value of a member across arange of @MINSRANGE
members, with the ability to skip zero and #MISSING

values

The next or nth member in arange of members. @NEXT
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Calculation Function to Use

The next or nth member in arange of members, with @NEXTS

the option to skip #MISSING, zero, or both values.

The previous or nth previous member in arange of @PRIOR

members

The previous or nth previous member in arange of @PRIORS

members, with the option to skip #MISSING, zero, or

both values.

The next or nth member in arange of members, @SHIFT

retaining all other membersidentical to the current In some cases,

member and in the specified dimension @SHIFTPLUS or
@SHIFTMINUS.

The summation of values of all specified members @SUMRANGE

across arange of members

For information about specific Analytic Services functions, see the Technical
Reference.

Financial Functions

You can include financia calculationsin formulas by using these financial

functions.
Calculation Function To Use
An accumulation of values up to the specified @ACCUM
member
The proceeds of a compound interest calculation @COMPOUND
A series of values that represent the compound @COMPOUNDGROWTH
growth of the specified member across arange of
members
Depreciation for a specific period, calculated using | @DECLINE
the declining balance method.
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Calculation Function To Use

A value discounted by the specified rate, fromthe | @DISCOUNT
first period of the range to the period in which the
amount to discount is found

A series of values that represents the linear growth | @GROWTH
of the specified value

The simpleinterest for a specified member at a @INTEREST
specified rate

The internal rate of return on a cash flow @IRR

The Net Present Value of an investment (basedona | @NPV
series of payments and incomes)

The period-to-date values of membersin the @PTD
dimension tagged astime

The amount per period that an asset inthe current | @SLN
period may be depreciated (calculated across a
range of periods). The depreciation method used is
straight-line depreciation.

The amount per period that an asset inthe current | @SYD
period may be depreciated (calculated across a
range of periods). The depreciation method used is
sum of the year's digits.

For information about specific Analytic Services functions, see the Technical
Reference.

Date and Time Functions

You can use dates with other functions by using this date function.

Date Conversion Function To Use

Convert date strings to numbers that can be used in @TODATE
calculation formulas
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Calculation Mode Functions

You can specify which calculation mode that Analytic Services usesto calculate a
formula by using @CALCMODE.

Specification Function To Use
To specify that Analytic Services uses cell, block, @CALCMODE
bottom-up, and top-down cal culation modesto calculate

aformula

Note: You can also use the configuration setting CALCMODE to set calculation modes
to BLOCK or BOTTOMUP at the database, application, or server level. For details, see
the Technical Reference, under “essbase. cf g Settings” for CALCMODE or “Analytic
Services Functions” for @ CALCMODE.

Custom-Defined Functions

Custom-defined functions are calculation functions that you create to perform

cal culations not otherwise supported by the Analytic Services calculation scripting
language. You can use custom-defined functions in formulas and calculation
scripts. These custom-devel oped functions are written in the Java programming
language and registered on the Analytic Server. The Analytic Services cal culator
framework calls them as externa functions.

Custom-defined functions are displayed in the functions tree in Cal culation Script
Editor. From this tree, you can select a custom-defined function to insert into a
formula.

For a detailed explanation of how to develop and use custom-defined functions,
see Chapter 30, “Developing Custom-Defined Calculation Functions.”

Checking Formula Syntax

506 =

Analytic Services includes Analytic Server-based formula syntax checking that
tellsyou about syntax errorsin formulas. For example, Analytic Servicestellsyou
if you have mistyped afunction name. Unknown names can be validated against a
list of custom-defined macro and function names. If you are not connected to a
server or the application associated with the outline, Analytic Services may
connect you to validate unknown names.
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A syntax checker cannot tell you about semantic errorsin aformula. Semantic
errors occur when aformuladoes not work as you expect. To find semantic errors,
run the calculation and check the results to ensure that they are as you expect.

Analytic Services displaysthe syntax checker results at the bottom of the Formula
Editor. If Analytic Services finds no syntax errors, it displays the “No errors’

message.
If Analytic Servicesfinds one or more syntax errors, it displays the number of the
line that includes the error and a brief description of the error. For example, if you

do not include a semicolon end-of-line character at the end of aformula, Analytic
Services displays a message similar to the message shown in Figure 176.

Figure 176: Formula Editor Syntax Checker, Syntax Error Message

Error: line 1: invalid statement; expected sem col on

If aformula passes validation in Formula Editor or Outline Editor, but Analytic
Server detects semantic errors when the outline is saved, check the following:

« Theincorrect formulais saved as part of the outline, even though it contains
errors.

« Analytic Server writesamessage in the application log that indicates what the
error is and displays the incorrect formula.

« Analytic Server writes an error message to the comment field of the member
associated with theincorrect formula. The messageindicatesthat theincorrect
formulawas not loaded. You can view this comment in Outline Editor by
closing and reopening the outline.

« If you do not correct the member formula, and a calculation that includes that
member is run, the formulaisignored during the calculation.

After you have corrected the formula and saved the outline, the message in the
member comment isdeleted. You can view the updated comment when you reopen
the outline.

[1 To check formula syntax, see “ Creating and Editing Formulasin Outlines” in the
Essbase Administration Services Online Help.
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Estimating Disk Size for a Calculation

You can estimate the disk size required for asingle CALC ALL given either afull
dataload or apartial dataload. For more information, see “ Estimating Calculation
Affects on Database Size” on page 1180.

[0 To estimatedisk size for a calculation, see ESTIMATEFULLDBSIZE in the
Technical Reference.

Using Formulas in Partitions

An Analytic Services partition can span multiple Analytic Servers, processors, or
computers. For a comprehensive discussion of partitioning, see Chapter 13,
“Designing Partitioned Applications’ and Chapter 14, “ Creating and Maintaining
Partitions’.

You can use formulasin partitioning, just as you use formulas on your local
database. However, if aformulayou use in one database references a value from
another database, Analytic Serviceshasto retrieve the datafrom the other database
when calculating the formula. In this case, you need to ensure that the referenced
values are up-to-date and to consider carefully the performance impact on the
overall database calculation. For a discussion of how various options affect
performance, see “Writing Calculation Scripts for Partitions’ on page 602.

With transparent partitions, you need to consider carefully how you use formulas
on the data target. For a detailed example of the relationship between member
formulas and transparent partitioning, see “ Transparent Partitions and Member
Formulas’ on page 255. For a discussion of the performance implications, see
“Performance Considerations for Transparent Partition Calculations’ on

page 254.
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Formulas

Thischapter provides detailed exampl es of formulas, which you may want to adapt
for your own use. For examples of using formulas in calculation scripts, see
Chapter 28, “ Reviewing Examples of Calculation Scripts.”

The information in this chapter does not apply to aggregate storage outlines. For
information about developing formulasin MDX for aggregate storage outline
members, see “ Developing Formulas on Aggregate Storage Outlines’ on

page 1309.

This chapter includes the following sections:

« “Calculating Period-to-Date Values’ on page 509

« “Cadculating Rolling Values’ on page 511

« “Calculating Monthly Asset Movements’ on page 512
o “Testing for #MISSING Values’ on page 513

« “Calculating an Attribute Formula” on page 514

Calculating Period-to-Date Values

If the outline includes a dimension tagged as accounts, you can use the @PTD
function to cal cul ate period-to-date val ues. You can also use Dynamic Time Series
membersto cal cul ate period-to-date val ues. For an explanation of how to calculate
time series data, see Chapter 26, “ Calculating Time Series Data.”
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For example, the following figure shows the | nventory branch of the Measures
dimension from the Sample Basic database.

Figure 177: Inventory Branch from Sample Basic Outline

Inventory (~) (Label Only)
Opening I nventory (+) (TB First) (Expense Reporting) | F(NOT @ SMBR(Jan))
Additions (~) (Expense Reporting)
Endi ng I nventory (~) (TB Last) (Expense Reporting)

To calculate period-to-date values for the year and for the current quarter, add two
members to the Year dimension, QTD for quarter-to-date and YTD for
year-to-date;

QTD (~) @TD(Apr: May)
YTD (~) @TD(Jan: May) ;

For example, assuming that the current month is May, you would add thisformula
to the QTD member:

@TI( Apr : May) ;

And you would add this formula on the Y TD member:

@TD(Jan: May) ;

Analytic Services sums the values for the range of months as appropriate.
However, Opening Inventory has atime balance tag, First, and Ending Inventory
has atime balance tag, Last. Analytic Services takes these values and treats them

accordingly. For more information on time balance tags, see “ Calculating First,
Last, and Average Values’ on page 567.

Thefollowing table providesan example of the cal culation resultsfor the members
in the Inventory branch and for the Sales member:

Measures -> Time | Jan Feb Mar Apr May QTD YTD
Opening Inventory | 100 110 120 110 140 110 100
Additions 110 120 100 160 180 340 670
Sales 100 110 110 130 190 320 640
Ending Inventory 110 120 110 140 130 130 130

The values for Sales and Additions have been summed.
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Calculating Rolling Values

Opening Inventory hasaFirst tag. For QTD, Analytic Servicestakesthefirst value
in the current quarter, which is Apr. For YTD, Analytic Services takes the first
value in the year, which is Jan.

Ending Inventory has a Last tag. For QTD, Analytic Services takes the last value
in the current quarter, which is May. For YTD, Analytic Services takes the last
value in the year, which isalso May.

Calculating Rolling Values

You can use the @AV GRANGE function to calculate rolling averages and the
@ACCUM function to calculate rolling year-to-date values.

For example, assume that a database contains monthly Sales data values and that
the database outline includes the members AVG_Salesand YTD_Sales.

You would add this formulato the AVG_Sales member:
@AVGRANGE( SKI PNONE, Sal es, @URRMBRRANGE( Year, LEV, 0, , 0));

And you would add this formula on the Y TD_Sales member:
@\CCUM Sal es);

Analytic Services calculates the average Sales values across the months in the
dimension tagged as time. The SKIPNONE parameter means that all values are
included, even #MISSING values. Analytic Services places theresultsin
AVG_Sales. For an explanation of how Analytic Services calculates #MISSING
values, see “Consolidating #MI1SSING Vaues’ on page 1217.

This table shows the results when Analytic Services calculates the cumulative
Sales values and placestheresultsin YTD_Sdles:

Measures -> Time | Jan Feb Mar Qtrl

Sales 100 200 300 600
AVG_Sales 100 150 200 #MISSING
YTD_Sales 100 300 600 #MISSING

Thevaluesfor AVG_Sales are averages of the months-to-date. For example,
AVG_Sdes-> Mar is an average of Sales for Jan, Feb, and Mar.
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Thevaluesfor YTD_Sales are the cumulative values up to the current month. So
YTD_Saes-> Feb isthe sum of Sales -> Jan and Sales -> Feb.

Calculating Monthly Asset Movements

You can use the @PRIOR function to cal cul ate val ues based on aprevious month’ s
value.

For example, assume that a database contains assets data val ues that are stored on
a month-by-month basis. You can calculate the difference between the assets
values of successive months (the asset movement) by subtracting the previous
month’ s value from the present month’s value.

Assume these three members manage the asset values for the database:
« Assetsfor the monthly asset values

« Asset MVNT for the asset movement values

« Opening_Balance for the asset value at the beginning of the year

For Jan, the Asset MV NT valueis cal culated by subtracting the Opening_Balance
value from the Jan value.

You would add this formula on the Asset. MVNT member:

| F(@ SMBR(Jan)) Asset MNT = Assets - Openi ng_Bal ance;
ELSE Asset _MWNT = Assets - @RI OR(Assets);
ENDI F;

This table shows the results when Analytic Services calculates the difference
between the values of assets in successive months:

Assets -> Time Opening_Balance | Jan Feb Mar
Assets 1200 1400 1300 1800
Asset MVNT 200 -100 500
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Analytic Services cycles through the months, performing these calculations:

1. ThelF statement and @ISMBR function check to see if the current member
on the Year dimension is Jan. This check is necessary because the
Asset MVNT value for Jan cannot be calculated by subtracting the previous
month’ s value.

2. If the current member on the Year dimension is Jan, Analytic Services
subtracts the Opening_Balance from the Jan -> Assets value and places the
result in Jan -> Asset MVNT.

3. If the current member on the Year dimension is not Jan, the @PRIOR function
obtains the value for the previous month’ s assets. Analytic Services subtracts
the previous month’ sassetsfrom the current month’ sassets. It placestheresult
in the current month’s Asset MVNT value.

Testing for #MISSING Values

You can test for #MISSING values in a database. For an explanation of how
Analytic Services calculates #MISSING values, see “Consolidating #MISSING
Values’ on page 1217.

Assume that a database outline contains a member called Commission.
Commission is paid at 10% of sales when the Sales value for the current member
combination is not #M1SSING. When applied to a Commission member in the
database outline, the following formula cal culates Commission:

| F(Sal es <> #M SSI NG Conmi ssion = Sales * .1;
ELSE Conmi ssi on = #M SSI NG
ENDI F;

If you place the formulain a calculation script, you need to associate it with the
commission member as follows:

Conmi ssion(l F(Sal es <> #M SSI NG Conmmi ssion = Sales * .1;
ELSE Commi ssion = #M SSI NG
ENDIF; ) ;
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Analytic Services cycles through the database, performing the following
calculations:

1. ThelF statement checksto seeif the val ue of the Sales member for the current
member combination is not #MI1SSING.

2. If Salesisnot #MISSING, Analytic Services multipliesthe valuein the Sales
member by 0.1 and places the result in the Commission member.

3. If Sadesis#MISSING, Analytic Services places#MISSING in the
Commission member.

Calculating an Attribute Formula
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You can perform specific calculations on attribute-dimension membersin a
database.

Note: For a comprehensive discussion of attribute calculations, see “Calculating
Attribute Data” on page 200.

For example, to calculate profitability by ounce for products sized in ounces, you
can use the @ATTRIBUTEVAL function in acalculation formula. In the Sample
Basic database, the Ratios branch of the Measures dimension contains a member
called Profit per Ounce. The formula on this member is:

Prof i t/ @GATTRI BUTEVAL( @GNAME( Qunces) ) ;
Analytic Services cycles through the Products dimension, performing the
following calculations:

1. For each base member that is associated with a member from the Ounces
attribute dimension, the @ATTRIBUTEVAL function returns the numeric
attribute value (for example, 12 for the member 12 under Ounces).

Note: The @NAME function is required to process the string “Ounces” before
passing it to the @ATTRIBUTEVAL function.

2. Analytic Services then divides Profit by the result of @ATTRIBUTEVAL to
yield Profit per Ounce.

Note: For an explanation of the functions that you use to perform calculations on
attributes in formulas, see “Using Attributes in Calculation Formulas” on page 206. For
more information about the @ATTRIBUTEVAL function, see the Technical Reference.
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This chapter describes the order in which Analytic Services calculates a block
storage database. You should understand the concepts of data blocks and of sparse
and dense dimensions before using this information. For areview of this
information, see “ Sparse and Dense Dimensions’ on page 62. You should also
understand the use of levels and generations. For areview of thisinformation, see
“Generations and Levels’ on page 36. If you use dynamic calculations, see
“Understanding How Dynamic Calculation Changes Calculation Order” on

page 553 for information on the calculation order for the dynamically calculated
values.

Calculation order does not apply to aggregate storage databases.
This chapter includes these sections:

. ‘“Data Storagein Data Blocks’ on page 516

« “Member Calculation Order” on page 517

« “Block Calculation Order” on page 524

. ‘“DataBlock Renumbering” on page 527

« “Cell Calculation Order” on page 527

« ‘“Calculation Passes’ on page 536

« ‘“Calculation of Shared Members’ on page 539
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Data Storage in Data Blocks

516 m

Analytic Services stores data val ues in data blocks. Analytic Services creates a
data block for each unique combination of sparse dimension members (providing
that at least one data value exists for the combination).

Each data block contains all the dense dimension member values for its unique
combination of sparse dimension members.

In the Sample Basic database, the Year, Measures, and Scenario dimensions are
dense. The Product and Market dimensions are sparse.

Figure 178: Dimensions from the Sample Basic Database

Database: Basic (Current Alias Table: Default)
Year Time (Active Dynamic Time Series Members: H-T-D, Q-T-D) (Dynamic Calc)
Measures Accounts (Label Only)
Product
arket
Scenario (Label Only)

Note: Sample Basic also contains five attribute dimensions. These dimensions are
sparse, Dynamic Calc, meaning that attribute data is not stored in the database. For a
comprehensive discussion of attributes, see Chapter 10, “Working with Attributes”.

Analytic Services creates adata block for each unique combination of membersin
the Product and Market dimensions (providing that at least one data value exists
for the combination). For example, it creates one data block for the combination
of 100-10, New York. This data block contains all the Year, Measures, and
Scenario values for 100-10, New York.

Figure 179: Product and Market Dimensions from the Sample Basic Database

Product
100 (+) (Alias: Colas)
100-10 (+) (Alias: Cola)
100-20 (+) (Alias: Diet Cola)
100-30 (+) (Alias: Caffeine Free Cola)
arket
East (+) (UDAs: Major Market)
Mew York (+) (UDAs: Major Market)
Massachusetts (+) (UDAs: Major Market)

In Analytic Services, member combinations are denoted by the cross-dimensional

operator. The symbol for the cross-dimensional operator is -> (a hyphen followed
by a greater than symbol). So 100-10, New York iswritten 100-10 -> New York.
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You can categorize data blocks as follows:

« Input. Theseblocksare created by |oading datato cellsin ablock. Input blocks
can be created for (1) sparse, level 0 member combinations or (2) sparse,
upper level member combinations, when at least one of the sparse membersis
a parent level member. Input blocks can be level 0 or upper level blocks.

« Noninput. These blocks are created through calculations. For example, in
Sample Basic, the East -> Colablock is created during a sparse calculation
process (that is, the block did not exist before calculation).

« Level 0. These blocks are created for sparse member combinations when all
of the sparse members are level 0 members. For example, in Sample Basic,
New York -> Colaisalevel 0 block because New York and Colaare level O
members of their respective sparse dimensions. Level 0 blocks can beinput or
noninput blocks; for example, alevel 0 noninput block is created during an
allocation process, where datais loaded at a parent level and then allocated
down to level O.

« Upper level. These blocks are created for sparse member combinations when
at least one of the sparse membersis a parent level member. Upper level
blocks can be input or noninput blocks.

For more information on levels and generations, see “ Generations and Levels’ on
page 36. For information on how Analytic Services stores datain data blocks, see
“Data Blocks and the Index System” on page 64.

Member Calculation Order

Analytic Services calculates a database at the data block level, bringing one or
more blocks into memory and cal culating the required values within the block.
Analytic Services cal culatesthe blocksin order, according to their block numbers.
The database outline tells Analytic Services how to order the blocks. Within each
block, Analytic Services calcul ates the values in order according to the hierarchy
in the database outline. Therefore, overall, Analytic Services calcul ates adatabase
based on the database outline.

When you perform a default calculation (CALC ALL) on adatabase, Analytic
Services calculates the dimensions in this order:
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If both a dimension tagged as accounts and a dimension tagged as time exist, and
if formulas are applied to members on the accounts dimension, Analytic Services
calculates as follows:

1. Thedimension tagged as accounts
2. Thedimension tagged astime

3. Other dense dimensions (in the order they are displayed in the database
outline)

4. Other sparse dimensions (in the order they are displayed in the database
outline)

Otherwise, Analytic Services calculatesin this order:
1. Densedimensions (in the order they display in the database outline)
2. Sparse dimensions (in the order they display in the database outline)

Note: Attribute dimensions, which are not included in the database consolidation, do
not affect calculation order. For a comprehensive discussion of attribute dimensions,
see Chapter 10, “Working with Attributes”.

In the Sample Basic database, the dimensions are calcul ated in this order:
Measures, Year, Scenario, Product, and Market.

You can override the default order by using a calculation script. For a
comprehensive discussion of how to develop and use calculation scripts, see
Chapter 27, “Developing Calculation Scripts.”

Understanding the Effects of Member Relationships

The order of calculation within each dimension depends on the relationships
between members in the database outline. Within each branch of a dimension,
level 0 values are calculated first followed by their level 1, parent value. Then the
level O values of the next branch are calculated followed by their level 1, parent
value. The calculation continuesin thisway until al levels are calculated.
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Figure 180 shows the Year dimension from the Sample Basic database. The
calculation order is shown on the left. This example assumes that the parent
members are not tagged as Dynamic Calc. For a comprehensive discussion of
dynamic calculation, see Chapter 25, “Dynamically Calculating Data VValues.”

Figure 180: Year Dimension from the Sample Basic Database

17 Year Time

4 Qtrl [+

1 Jan ()
2 Feb (+)
3 Mar (+)
g Qtr2 (+)

5 Apr (4
[ May (+)
7 Jun (4
12 Qtr3 [+

2 Jul ()
10 Aug [+
11 Sep (4
16 Qitrd (+)

13 Oct ()
14 Mow (+)
15 Dec (+)

Jan isthefirst member in thefirst branch. Jan hasno formulasoit is not cal cul ated.
The same applies to Feb and Mar, the other two members in the branch.

Analytic Services calculates Qtrl by consolidating Jan, Feb, and Mar. In this
example, these members are added.

Analytic Servicesthen calculates the Qtr2 through Qtr4 branches in the same way.

Finally, Analytic Services calcul ates the Year member by consolidating the values
of Qtrl through Qtr4. Again, in this example, these members are added.

Determining Member Consolidation

You can choose how Analytic Services consolidates members by applying any
calculation operator (+, -, /, *, %, ~) to the members in the database outline.

If an accounts member has atime balance tag (First, Last, or Average), Analytic
Services consolidatesit accordingly. For information on time balance calculations,
see “Cdculating First, Last, and Average Values’ on page 567.

If aparent member has alabel only tag, Analytic Services does not calculate the
parent from its children. If amember has a ~ tag, Anaytic Services does not
consolidate the member up to its parent.
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Note: If you use dynamic calculations, Analytic Services may use a different calculation
order. For information on the calculation order for dynamically calculated values, see
“Calculation Order for Dynamic Calculation” on page 553.

Ordering Dimensions in the Database Outline
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To ensure the required calculation results, consider the calculation order of the
dimensionsin the database outline if you do either of these tasks:

« Usecaculation operators to divide (/), multiply (*), or calculate percentages
(%) for members in the database outline.

« Place formulas on membersin the database outline.

You do not need to consider calculation order if you use only calculation operators
to add (+) and subtract (=) members in the database outline and you do not use
formulas in the outline.

Placing Formulas on Members in the Database
Outline

If you place formul as on membersin the database outline, consider the calculation
order of thedimensions. A formulathat is attached to amember on one dimension
may be overwritten by a subsequent cal culation on another dimension.

For example, the Sample Basic database has a Measures dimension, tagged as
accounts, and a Year dimension, tagged as time. Measuresis calculated first, and
Year second. If you attach aformulato Margin on the Measures dimension,
Analytic Services calculates the formulawhen it cal culates the Measures
dimension. Analytic Servicesthen overwritesthe formulawhen it consolidatesthe
Year dimension. For detailed examples of cell calculation order, see “Cell
Calculation Order” on page 527.

Using the Calculation Operators *,/, and %

If you use calculation operators to multiply (*), divide (/), and calculate
percentages (%) for members in the database outline, consider the calculation
order of the dimensions. The required calculated values may be overwritten by a
subsequent calculation on another dimension.
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For example, the Sample Basic database has a Measures dimension, tagged as
accounts, and a Year dimension, tagged as time. Measures is calculated first, and
Year second. If you multiply members on the Measures dimension, the calculated
results may be overwritten when Analytic Services consolidates valueson the Year
dimension. For detailed examples of cell calculation order, see “Cell Calculation
Order” on page 527.

When you use amultiplication (*), division (/), or percentage (%) operator to
consolidate members, carefully order the members in the branch to achieve the
required result.

Figure 181: Calculation Operators in the Database Outline

Parent 1
Child 1 (/)
Child 2 (+)
Child 3 (+)

In the above example, assume that the user wantsto divide the total of Child 2 and
Child 3 by Child 1. However, if Child 1 isthe first member, Analytic Services
starts with Child 1, taking the value of Parent 1 (currently #MISSING) and
dividingit by Child 1. Theresultis#MISSING. Analytic Servicesthen adds Child
2 and Child 3. Obviously, thisresult is not the required one.

To calculate the correct result, make Child 1 the last member in the branch. For
more information on #MISSING values, see “Consolidating #MISSING Values’
on page 1217.

You can apply aformulato a member on the database outline to achieve the same
result. However, it is far more efficient to use these calculation operators on
members as in the above example.

Avoiding Forward Calculation References

To obtain the calculation results you expect, ensure that the outline does not
contain forward cal culation references. Forward calcul ation references occur
when the value of a calculating member is dependent on a member that Analytic
Services has not yet calculated. In these cases, Analytic Services may not produce
the required calculation results.
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For example, consider this Product dimension:

Figure 182: Example Product Dimension

Product
Diet (~)
P100-20 (+) (Shared Member)
P200-20 (+) (Shared Member)
FP300-20 (+) (Shared Member)
P400-20 (+) "P200-10"2;
Pa00-20 (+) ("P200-20"+"F300-20";
Regular (+)
F100 [+
F100-10 (+)
P100-20 [+
P100-20-01 (+)
P100-20-02 [+
P200 [+
P200-10 (+)
P200-20 [+
F300 [+
F300-10 (+)
F300-20 (+) "P100-20"+"F300-20"

This Product dimension has three forward cal cul ation references. Two shared
members and one non-shared member have forward calcul ation references:

Figure 183: Example Product Dimension Showing Forward Calculation
References

Product
Digt (=)

P100-20 (+) (Shared Member) — Forward
P200-20 (+) (Shared Member) calculation
P300-20 {+) (Shared Member) references

P400-20 (+) "P200-10"+*2;
P500-20 (+) ("P200-20"+"P300-20"); 44—
Regular (+)
P100 (+)
P100-10 (+)
P100-20 (+)
P100-20-01 (+)
P100-20-02 (+)
P200 (+)
P200-10 (+)
P200-20 (+)
P300 (+)
P300-10 (+)
P300-20 (+) "P100-20"+"P300-20";

In Outline Editor, when you verify the outline, Analytic Servicesidentifies shared
members with forward cal culation references. Verifying the outline does not
identify non-shared members that have forward calculation references. You can
save and use an outline containing forward calculation references.
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L] To verify the outline, see “Verifying Outlines” in the Essbase Administration
Services Online Help.

Consider the five members under Diet. The members P100-20, P300-20, and
P500-20 have forward calculation references:

P100-20 (+) (Shared Member): Analytic Services calculates the shared
member P100-20 before it calcul ates the real member P100-20. Because the
real member P100-20 has children, Analytic Services needs to calculate the
real member by adding its children before it can accurately calculate the
shared member P100-20.

P300-20 (+) (Shared Member): Analytic Services calculates the shared
member P300-20 before it calculates the real member P300-20. Because the
real member P300-20 has aformula, Analytic Services needs to calculate the
real member before it can accurately calculate the shared member P300-20.

P500-20 (+) (“P200-20" + “P300-20"): The formula applied to P500-20
references members that Analytic Services has not yet calculated. One
referenced member, P300-20, has its own formula, and Analytic Services
needs to calculate P300-20 before it can accurately calculate P5S00-20. The
members P200-20 and P400-20 calculate correctly, as they do not have
forward calculation references.

P200-20 (+) (Shared Member): P200-20 is not aforward calculation
reference, even though Analytic Services calcul ates the shared member
P200-20 before it calculates the real member P200-20. The real member
P200-20 has no calculation dependencies (no children and no formula).
Therefore Analytic Services does not need to calcul ate the real member before
the shared member. Analytic Services simply takes the value of the real
member.

P400-20 (+) (“P200-10" * 2): P400-20is not aforward calculation reference,
even though the formulathat is applied to P400-20 references a member that
Analytic Services has not yet calculated. The member referenced in the
formula does not itself have calculation dependencies. P200-10 is the only
member in the formula, and P200-10 does not itself have children or a
formula. Analytic Services accurately cal culates P400-20.

Essbase Analytic Services Database Administrator’'s Guide m 523



Defining Calculation Order

To get accurate cal culation results for P100-20, P300-20, and P500-20, changethe
order of members in the outline. By placing the Diet shared members after the
Regular members, you ensure that Analytic Services cal cul atesthe membersin the
required order.

Figure 184: Changed Product Dimension Without Forward Calculation
References

Product
Regular (+)
F100 [+
F100-10 (+)
P100-20 [+
P100-20-01 (+)
P100-20-02 [+
P200 [+
P200-10 (+)
P200-20 [+
F300 [+
F300-10 (+)
F300-20 (+) "P100-20"+"F300-20"
Diet (~)
P100-20 (+) (Shared Member)
P200-20 (+) (Shared Member)
FP300-20 (+) (Shared Member)
P400-20 (+) "P200-10"2;
Pa00-20 (+) ("P200-20"+"F300-20";

Now Analytic Services calculates as follows:

« Therea member P100-20 before it calculates the shared member P100-20.
So, P100-20 no longer has a forward cal culation reference.

« Therea member P300-20 before the shared member P300-20. So, P300-20 no
longer has aforward calculation reference.

« Thereferenced member with aformula, P300-20, before the member
P500-20. So, P500-20 no longer has a forward cal culation reference.

Block Calculation Order

Analytic Services calculates blocksin the order in which the blocks are numbered.
Analytic Servicestakesthefirst sparse dimensionin adatabase outline asastarting
point. It defines the sparse member combinations from this first dimension.
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In the Sampl e Basic database, Product isthefirst sparse dimension in the database
outline.

Figure 185: Dimensions in the Sample Basic Database

Database: Basic (Current Alias Table: Default)
Year Time (Active Dynamic Time Series Members: H-T-D, Q-T-D) (Dynamic Calc)
Measures Accounts (Label Only)
Product
arket
Scenario (Label Only)

Note: The attribute dimensions in the Sample Basic outline (not shown in the figure
above), are not included in the database consolidation and do not affect block
calculation order. For a comprehensive discussion of attribute dimensions, see
Chapter 10, “Working with Attributes”.

Product has 19 members (excluding the shared members, for which Analytic
Services does not create data blocks). Therefore, the first 19 data blocks in the
database are numbered according to the calculation order of membersin the
Product dimension.

Figure 186: Product Dimension from the Sample Basic Database

Product
100 (+) (Alias: Colas)
100-10 (+) (Alias: Cola)
100-20 (+) (Alias: Diet Cola)
100-30 (+) (Alias: Caffeine Free Cola)
200 (+) (Alias: Root Beer)
200-10 (+) fAlias: Old Fashioned)
200-20 (+) (Alias: Diet Root Beer)
200-30 (+) (Alias: Sasparilla)
200-40 (+) (Alias: Birch Beer)
300 (+) (Alias: Cream Soda)
300-10 (+) (Alias: Dark Cream)
300-20 (+) (Alias: Vanilla Cream)
300-30 (+) (Alias: Diet Crearm)
400 (+) (Alias: Fruit Soda)
400-10 (+) (Alias: Grape)
400-20 (+) (Alias: Orange)
400-30 (+) (Alias: Strawberry)
Diet (~) (Alias: Diet Drinks)
100-20 (+) (Shared Member)
200-20 (+) (Shared Member)
300-30 (+) (Shared Member)

The other sparse dimension is Market. The first 19 data blocks contain the first
member to be calculated in the Market dimension, which is New York.
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This table shows the sparse member combinations for the first 5 of these 19 data
blocks.

Block # Product Member Market Member
0 Cola (100-10) New York
1 Diet Cola (100-20) New York
2 Caffeine Free Cola (100-30) New York
3 Colas (100) New York
4 Old Fashioned (200-10) New York

The next member in the Market dimension is Massachusetts. Analytic Services
creates the next 19 data blocks for sparse combinations of each Product member
and Massachusetts.

This table shows the sparse member combinations for the block numbers 19
through 23.

Block # Product Member Market Member
19 Cola (100-10) Massachusetts
20 Diet Cola (100-20) Massachusetts
21 Caffeine Free Cola (100-30) Massachusetts
22 Colas (100) Massachusetts
23 Old Fashioned (200-10) Massachusetts

Analytic Services continues until blocks have been created for all combinations of
sparse dimension members for which at least one data value exists.

Analytic Servicescreatesadatablock only if at |east one value existsfor the block.
For example, if no data values exist for Old Fashioned Root Beer (200-10) in
Massachusetts, then Analytic Services does not create a data block for 200-10 ->
Massachusetts. However, Analytic Services does reserve the appropriate block
number for 200-10 -> Massachusetts in case data is loaded for that member
combination in the future.
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When you run adefault calculation (CALC ALL) on adatabase, each block is
processed in order, according to its block number. If you have Intelligent
Calculation turned on and if the block does not need to be cal culated, then Anaytic
Services skips the block and moves on to the next block. For a comprehensive
discussion of how intelligent calculation is used to optimize performance, see
Chapter 55, “Optimizing with Intelligent Calculation”.

Data Block Renumbering

Analytic Services renumbers the data blocks when you make any of these changes:
« Moveasparsedimension

« Addasparse dimension

« Change adense dimension to a sparse dimension

« Moveany member in a sparse dimension

« Deélete any member in a sparse dimension

« Addamember to a sparse dimension

Cell Calculation Order

Each data block contains all the dense dimension member values for its unique
combination of sparse dimension members. Each data value is contained in a cell
of the data block.

The order in which Analytic Services calculates the cells within each block
depends on how you have configured the database. How you have configured the
database defines the member calculation order of dense dimension members
within each block. It also defines the calculation order of blocks that represent
sparse dimension members.

Use these sections to understand cell calculation order in more detail:
o “Cell Calculation Order: Example 1" on page 528
o “Cell Calculation Order: Example 2" on page 529
o “Cell Calculation Order: Example 3" on page 531
« “Cell Calculation Order: Example 4" on page 533

« “Ceéll Calculation Order for Formulas on a Dense Dimension” on page 535
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Cell Calculation Order: Example 1

Consider the simplest case in which both of these conditions are true:
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« No dimensions have time or accounts tags.

« The setting for consolidating #MISSING values is turned on. For an
explanation of how and why #MISSING values are consolidated, see
“Consolidating #MISSING Values’” on page 1217.

Market and Year are both dense dimensions. The table shows a subset of the cells
in adata block. Data values have been loaded into the input cells. Analytic
Services calculates the shaded cells. The numbers in bold show the calculation
order for these cells. The cell with multiple consolidation pathsis darkly shaded.

Year -> Market New York Massachusetts East
Jan 112345.00 68754.00 3
Feb 135788.00 75643.00 4
Mar 112234.00 93456.00 5
Qtrl 1 2 6

As described in “Member Calculation Order” on page 517, Analytic Services
calculates dense dimensionsin the order that they display in the database outline.
Assuming that the Year dimension isdisplayed before the Market dimensionin the
database outline, the Year dimension is calculated before the Market dimension.

The cells are calculated in this order:
Qtrl -> New York
Qtrl -> Massachusetts

Jan -> East
Feb -> East
Mar -> East
Qtrl -> East

o ok~ NP
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Qtrl -> East has multiple consolidation paths. It can be consolidation:missing
values:effects on cal cul ation order;consolidated on Market or on Year. When
consolidated on Market, it is an consolidation of Qtrl -> New York and Qtrl ->
Massachusetts. When consolidated on Year, it is an consolidation of Jan -> East,
Feb -> East, and Mar -> East.

Analytic Services knows that Qtrl -> East has multiple consolidation paths.
Therefore, it calculates Qtrl -> East only once and uses the consolidation path of
the dimension calculated last. In the above example, this dimension is Market.

The results are shown in this table:

Year/Market New York Massachusetts East

Jan 112345.00 68754.00 181099.00

Feb 135788.00 75643.00 211431.00

Mar 112234.00 93456.00 205690.00
Qtrl 360367.00 237853.00 598220.00

Note: Qtrl -> East has been calculated only once by consolidating the values for Qtrl.

From the cal culation order, you can seethat if you place amember formulaon Qtrl
in the database outline, Analytic Servicesignoresit when calculating Qtrl -> East.
If you place amember formula on East in the database outline, the formulais
calculated when Analytic Services consolidates Qtrl -> East on the Market
consolidation path. If required, you can use a calculation script to calculate the
dimensionsin the order you choose. For a comprehensive discussion of how to
develop and use calculation scripts, see Chapter 27, “Developing Calculation
Scripts.”

Cell Calculation Order: Example 2
Consider a second case in which both of these conditions are true:
« No dimensions have time or accounts tags.

« Thesetting for consolidating #M1SSING valuesisturned off (the default). For
more information, see “ Consolidating #MI1SSING Values’ on page 1217.

Essbase Analytic Services Database Administrator’'s Guide m 529



Defining Calculation Order

530 m

Market and Year are both dense dimensions. The table shows a subset of the cells
in adata block. Data values have been loaded into the input cells. Analytic
Services calculates the shaded cells. The numbersin bold show the calculation
order for these cells. The cell with multiple consolidation pathsis darkly shaded.

Year -> Market New York Massachusetts East
Jan 112345.00 68754.00 4
Feb 135788.00 75643.00 5
Mar 112234.00 93456.00 6
Qtrl 1 2 3/7

As described in “Member Calculation Order” on page 517, Analytic Services
calculates dense dimensionsin the order they are defined in the database outline.
Assuming the Year dimension is positioned before the Market dimension in the
database outline, the Year dimension is calculated before the Market dimension.

The cells are calculated in this order:
Qtrl -> New York

Qtrl -> Massachusetts

Qtrl -> East

Jan -> East

Feb -> East

Mar -> East

Qtrl -> East

N o gk~ e Ddhd R

In this case Qtrl -> East is cal culated on both the Year and Market consolidation
paths. Firgt, it is calculated as an consolidation of Qtrl -> New York and Qtrl ->
Massachusetts. Second, it is calculated as an consolidation of Jan -> East, Feb ->
East, and Mar -> East.

Essbase Analytic Services Database Administrator’'s Guide



Cell Calculation Order

Theresults are identical to the previous case. However, Qtrl -> East has been
calculated twice. Thisfact is significant when you need to load data at parent

levels. For an example in which dataisloaded at the parent level, see “Cell

Calculation Order: Example 3" on page 531.

Year/Market New York Massachusetts East

Jan 112345.00 68754.00 181099.00

Feb 135788.00 75643.00 211431.00

Mar 112234.00 93456.00 205690.00
Qtrl 360367.00 237853.00 598220.00

From the cal culation order, you can seethat if you place amember formulaon Qtrl
in the database outline, its result is overwritten when Analytic Services
consolidates Qtrl -> East on the Market consolidation path. If you place amember
formula on East in the database outline, the result is retained because the Market

consolidation path is calculated last.

Cell Calculation Order: Example 3

Consider the previous case in which both of these conditions are true:

« No dimensions have time or accounts tags.

« Thesetting for consolidating #M1SSING valuesisturned off (the default). For
an explanation of how and why #MISSING values are consolidated, see
“Consolidating #MISSING Values’ on page 1217.

. Datavalues have been loaded at a parent levels.
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Market and Year are both dense dimensions. The table shows a subset of the cells
in adata block. Data values have been loaded into cells at the parent level.

Year -> Market New York Massachusetts East

Jan #MISSING #MISSING 181099.00

Feb #MISSING #MISSING 211431.00

Mar #MISSING #MISSING 205690.00
Qtrl #MISSING #MISSING

As described in “Member Calculation Order” on page 517, Analytic Services
calculates dense dimensions in the order that they are defined in the database
outline. Assuming the Year dimension is positioned before the Market dimension
in the database outline, the Year dimension is calculated before the Market
dimension.

The cells are calculated in the same order asin Example 2. Qtrl -> East is
calculated on both the Year and Market consolidation paths.

Because the setting for consolidating #MISSING values is turned off, Analytic
Services does not consolidate the #M I SSING values. Thus, the data that is loaded
at parent levelsis not overwritten by the #M1SSING values below it.

However, if any of the child data values were not #MISSING, these values are
consolidated and overwrite the parent values. For example, if Jan -> New York
contains 50000.00, this value overwrites the values loaded at parent levels.

Analytic Servicesfirst correctly calculates the Qtrl -> East cell by consolidating
Jan -> East, Feb -> East, and Mar -> East. Second, it calcul ates on the Market
consolidation path. However, it does not consolidate the #MI1SSING valuesin
Qtrl -> New York and Qtrl -> Massachusetts and so the value in Qtrl -> East is
not overwritten.
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This table shows the results:

Year/Market New York Massachusetts East

Jan #MISSING #MISSING 181099.00

Feb #MISSING #MISSING 211431.00

Mar #MISSING #MISSING 205690.00
Qtrl #MISSING #MISSING 598220.00

Analytic Services needs to calculate the Qtrl -> East cell twice in order to ensure
that avalueiscalculated for thecell. If Qtrl -> East is calculated according to only
the last consolidation path, the result is#MISSING, which is not the required
result.

Cell Calculation Order: Example 4
Consider acase in which al of these conditions are true:
« The Year dimension istagged astime.
« TheMeasures dimension is tagged as accounts.

« Thesetting for consolidating #M1SSING valuesisturned off (the default). For
an example of how and why #MISSING values are consolidated, see
“Consolidating #MISSING Vaues’” on page 1217.

Figure 187 s