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3.1.4.2.2.1.3.4 DBSCHEMA_PROVIDER_TYPES.....cccciititiiiiiiiiiiiiiiiiieiaiieneanens 280
3.1.4.2.2.1.3.4.1  COlIUMNS 11iuiitiieiii e e e e e eeas 280
3.1.4.2.2.1.3.5 MDSCHEMA_CUBES ......citiiiiiiiiiii s 286
3.1.4.2.2.1.3.5.1 COlUMNS 1 ittt e e e e e e e e 286
3.1.4.2.2.1.3.6  MDSCHEMA_DIMENSIONS .....itiitiiiiiiiiiiii i eieneeeaeanans 288
3.1.4.2.2.1.3.6.1  COlUMNS «utiiiiiiiiee et e e e se e n e s eanerneanens 288
3.1.4.2.2.1.3.6.2 Additional Restrictions ........cccoiiiiiiiiiiiiii 291
3.1.4.2.2.1.3.7 MDSCHEMA_HIERARCHIES ......cciiiiiiiiiiiii i 291
3.1.4.2.2.1.3.7.1  COIUMNS 11ttt e e e e e 291
3.1.4.2.2.1.3.7.2 Additional Restrictions ........ccoiiiiiiiiiii i 296
3.1.4.2.2.1.3.8  MDSCHEMA_LEVELS ...ttt 297
3.1.4.2.2.1.3.8.1  ColUMNS 11uiiiiiiii i e e et 297
3.1.4.2.2.1.3.8.2 Additional Restrictions ........ccoviiiiiiiiiiiicii e 305
3.1.4.2.2.1.3.9 MDSCHEMA_MEASURES .....cciiiiiiiiiiii i 306
3.1.4.2.2.1.3.9.1  COlUMNS 11ttt e 306
3.1.4.2.2.1.3.9.2 Additional Restrictions .......ccceviiiiiiiiiiiiiiiiic e 310
3.1.4.2.2.1.3.10 MDSCHEMA_PROPERTIES ....c.iitiiiiiiiiiiiii i sienaneneaaens 310
3.1.4.2.2.1.3.10.1  COlUMNS 1.ttt e e e 310
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3.1.4.2.2.1.3.10.2 Additional Restrictions .....cccvviiiiiiiiiiiii i e 317
3.1.4.2.2.1.3.11 MDSCHEMA_MEMBERS ......ccciiiiiiiiiiiii i i eaees 318
3.1.4.2.2.1.3.11.1  COlUMNS 1ittitiiiitt ittt i s e rnaseesannarerannsessrnnererans 318
3.1.4.2.2.1.3.11.2 Additional Restrictions .......c.ciiiiiiiiiiiiiiiiic e 320
3.1.4.2.2.1.3.12 MDSCHEMA _ACTIONS ....ciiitiiii it i v i nee e 321
3.1.4.2.2.1.3.12.1  COlUMNS 1ttt it riie s e r e s s e s anne e ernnarerns 321
3.1.4.2.2.1.3.12.2 Additional Restrictions .......cciiviiiiiiiiiiiiiic e 323
3.1.4.2.2.1.3.12.3 REMAIKS 1 1ittttiiii it i it rise e s ranae e rnererns 323
3.1.4.2.2.1.3.13 MDSCHEMA _SET S .. ittt ittt i vt i rareeaeeanees 324
3.1.4.2.2.1.3.13.1  CoOlUMNS 1itittiiiit it i s e riasee s ainareranseesrnnarerans 324
3.1.4.2.2.1.3.13.2 Additional Restrictions .......c.ciiviiiiiiiiiiiiii e 325
3.1.4.2.2.1.3.14 DISCOVER_INSTANCES .....cciiiiiiiiii i i i e e 326
3.1.4.2.2.1.3.14.1  COlUMNS 1itittiiiiit ittt i i e rnaseesranarerannsessrnnererans 326
3.1.4.2.2.1.3.15 MDSCHEMA _KPIS ..ttt ri i v i eaeeenees 327
3.1.4.2.2.1.3.15.1  CoOlUMNS 1itiiiiiiie it i i s e s e s snnar e rannneeeannarerns 327
3.1.4.2.2.1.3.15.2 Additional RestriCtions .......cvciviiiiiiiiiiiii i 329
3.1.4.2.2.1.3.16  MDSCHEMA_MEASUREGROUPS .....ccitiiiiiiiiiiiiiiiiiiiiaenaeen 329
3.1.4.2.2.1.3.16.1  COlUMNS 1itttiiiiits it riitessriarerinaseesrasarerannsessrnnerernns 329
3.1.4.2.2.1.3.17 MDSCHEMA_MEASUREGROUP_DIMENSIONS..........cccvvvvennen. 330
3.1.4.2.2.1.3.17.1  COlUMNS 1iitiiiiiiitt ittt i e s e riaseessanarerannsessrnnenernns 330
3.1.4.2.2.1.3.17.2 Additional Restrictions .......cciiiiiiiiiiiiiiiii e 332
3.1.4.2.2.1.3.18 MDSCHEMA_INPUT_DATASOURCES ......c.icitiiiiiiiiiieiieeneen 332
3.1.4.2.2.1.3.18.1  ColUMNS 11ttt i i et e eanes 332
3.1.4.2.2.1.3.19 DMSCHEMA_MINING_SERVICES......cciittiiitiiiiiiiiiieiiiaennees 333
3.1.4.2.2.1.3.19.1  CoOlUMNS 1itiitiiiitit it iiee s riar e rinaseesranarerannsesssnnererans 334
3.1.4.2.2.1.3.20 DMSCHEMA_MINING_SERVICE_PARAMETERS ..........cvvvvvunen 340
3.1.4.2.2.1.3.20.1  COlUMNS 1ittttiiiititiiiiteriiatessriarerannsessranarerannsessrnnererens 340
3.1.4.2.2.1.3.21 DMSCHEMA_MINING_FUNCTIONS ....tiiiiiiiiiii i nieeeneen 342
3.1.4.2.2.1.3.21.1  COlUMNS 1itttiiiiitie it riite e s siarersnasesssanarerannsessrnnererans 342
3.1.4.2.2.1.3.22 DMSCHEMA_MINING_MODEL_CONTENT ...cctiiitiiirerierineennes 343
3.1.4.2.2.1.3.22.1  COlUMNS 1iitiiiiiiit it iie e s e s snaseessinarerannsessrnnererans 343
3.1.4.2.2.1.3.22.2 Additional Restrictions ......cccviiiiiiiiiiiiiiiiiii i e 348
3.1.4.2.2.1.3.23 DMSCHEMA_MINING_MODEL_XML ..ciiiiiiiiiiiiiiieiieeenees 349
3.1.4.2.2.1.3.23.1  COlUMNS 1iitiiiiiiii ittt i i e siase e s sana s e rannsesssnnarerns 349
3.1.4.2.2.1.3.24 DMSCHEMA_MINING_MODEL_CONTENT_PMML ........cvcvvnnen 350
3.1.4.2.2.1.3.24.1  COlUMNS 1itiitiiiitii it tiitee it e s iiaseessisarerannsesssnnererens 350
3.1.4.2.2.1.3.25 DMSCHEMA_MINING_MODELS .....ciiitiiiiiiiiiii i 351
3.1.4.2.2.1.3.25.1  COlUMNS ittt i eanes 351
3.1.4.2.2.1.3.26 DMSCHEMA_MINING_COLUMNS ....iiitiiiiiiiiiii i 354
3.1.4.2.2.1.3.26.1  COlUMNS 1ttt i et e eenees 354
3.1.4.2.2.1.3.27 DMSCHEMA_MINING_STRUCTURES .....cciiiiiiiiiiiiiiiieiieenen 361
3.1.4.2.2.1.3.27.1  COlUMNS .ttt i eanees 361
3.1.4.2.2.1.3.28 DMSCHEMA_MINING_STRUCTURE_COLUMNS ........ccevivvennenn 363
3.1.4.2.2.1.3.28.1  COlUMNS .ttt i i e e e eenees 363
3.1.4.2.2.1.3.29 DISCOVER_PROPERTIES......ciittiiitiiitiiieiiinriiieeiiserinernneeaness 369
3.1.4.2.2.1.3.29.1  COlUMNS 1ttt e e s re s e e anees 369
3.1.4.2.2.1.3.30 DISCOVER_LITERALS .....iiiitiiiiiiiiii i e raeeaneas 370
3.1.4.2.2.1.3.30.1  COlUMNS 1ttt i e s rareeaneas 370
3.1.4.2.2.1.3.31 DISCOVER_SCHEMA_ROWSETS ...iiiitiiiiiiiiiiiiieiinenniaennees 372
3.1.4.2.2.1.3.31.1  COlUMNS 1ttt et ae b rareaaneas 372
3.1.4.2.2.1.3.32 DISCOVER_KEYWORDS ......tiiiiiiiiiiiiiiiiii i i enneennees 373
3.1.4.2.2.1.3.32.1  ColUMNS 1ttt e e eaaeas 373
3.1.4.2.2.1.3.33 DISCOVER_DATASOURCES ...ttt ierieiseenneen 374
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3.1.4.2.2.1.3.33.1  COlUMNS 1ittitiiiit ittt i siar e rnase e srnarerannseesrnnarerans 374
3.1.4.2.2.1.3.34 DISCOVER_ENUMERATORS .....c.ciitiiiiiiiiii i i enaeenens 375
3.1.4.2.2.1.3.34.1  COlUMNS 1.tiiiiiiititi ittt it e i e rriasessrnnarerannseesrnnererans 375
3.1.4.2.2.1.3.35 DISCOVER_XML_METADATA ...ttt i i eneeenees 376
3.1.4.2.2.1.3.35.1  COlUMNS 11ttt i i e eaes 376
3.1.4.2.2.1.3.35.2 Additional Restrictions .....cccvviiiiiiiiiiiii i e 376
3.1.4.2.2.1.3.36  DISCOVER_TRACES .....c ittt i i v nee e 378
3.1.4.2.2.1.3.36.1  COlUMNS 1iriiiiiii it i v e s e s e e ranae e e rnarerns 378
3.1.4.2.2.1.3.37 DISCOVER_TRACE_DEFINITION_PROVIDERINFO................. 379
3.1.4.2.2.1.3.37.1  COlUMNS 1tittiiiit it i i s e riaseesannareranseesrnnarerans 379
3.1.4.2.2.1.3.38 DISCOVER_TRACE_COLUMNS ...iciiiiiiiiiiiiii i rieenaeenees 380
3.1.4.2.2.1.3.38.1  COlUMNS .ttt i i v e eanes 380
3.1.4.2.2.1.3.39 DISCOVER_TRACE_EVENT_CATEGORIES..........icovviviiiriinnenn 380
3.1.4.2.2.1.3.39.1  COlUMNS 11ttt i it eanes 380
3.1.4.2.2.1.3.40 DISCOVER_MEMORYUSAGE .....ciiiiiiiiiiiiiiiiiii i 381
3.1.4.2.2.1.3.40.1  COlUMNS .1tiiiiiiii i i i i e v e e e e anees 381
3.1.4.2.2.1.3.41 DISCOVER_MEMORYGRANT ...tiiiiiiiiiiiiiiiiiieiireiieianaenees 383
3.1.4.2.2.1.3.41.1  CoOlUMNS 1iitiiiiiii it e rier e s e s riar e ranaeesranererans 383
3.1.4.2.2.1.3.42 DISCOVER _LOCKS ... ttiiitiiiiiii it ri i i i raneeanees 384
3.1.4.2.2.1.3.42.1  COlUMNS 1itiiiiiiitie ittt riite e s e rsnasesssnnarerannseesrnnerernns 384
3.1.4.2.2.1.3.42.2 Additional Restrictions .......cciiiiiiiiiiiiiiii 386
3.1.4.2.2.1.3.43 DISCOVER_CONNECTIONS ...ictiiiiiiiiiiiiiiii i iireiineeaaennees 386
3.1.4.2.2.1.3.43.1  COlUMNS 11ttt et e eanes 386
3.1.4.2.2.1.3.44 DISCOVER_SESSIONS ...iiiiiiiiiiiiiiiiiiiii i iirerinesaaeaneas 389
3.1.4.2.2.1.3.44.1  COlUMNS 1ititiiiiitieiiiiteriiteesriarerannsessrnnarerannsessrnnerernns 389
3.1.4.2.2.1.3.45 DISCOVER _JOBS ...t iitiiiiiiii ittt i i i eanees 392
3.1.4.2.2.1.3.45.1  COlUMNS 1ititiiiiit ittt i s e siaseessinarerannsessrnnenernns 392
3.1.4.2.2.1.3.45.2 Additional Restrictions ......ccviiiviiiiiiiiiiiiiiii e 393
3.1.4.2.2.1.3.46 DISCOVER_TRANSACTIONS ....ciiiiiiiiiiiiiii i i iieiaaennees 393
3.1.4.2.2.1.3.46.1  COlUMNS 1iiiiiiiiiiii i i i i et re e are e eanees 393
3.1.4.2.2.1.3.47 DISCOVER_DB_CONNECTIONS ....ciiitiiiiiiiiiiii i iniaennees 394
3.1.4.2.2.1.3.47.1  COlUMNS 1itittiiiiti ittt ti i e i e iiaseessasarerannseessnnarerns 394
3.1.4.2.2.1.3.48 DISCOVER_MASTER _KEY...cciiiiiiiiiiiiiiiiiiiii i i eneeenens 396
3.1.4.2.2.1.3.48.1  COlUMNS 1itiiiiiiitii ittt iiie i e s iiasesssinarerannsesssnnererans 396
3.1.4.2.2.1.3.49 DISCOVER_PERFORMANCE_COUNTERS........ceiviiiiiineiinennnens 396
3.1.4.2.2.1.3.49.1  COlUMNS tiutiiiiiiiti it it i e s iiaseessinarerannsesssnnererans 396
3.1.4.2.2.1.3.50 DISCOVER_LOCATIONS ...iiitiiiiiiiiii i i eaeeenees 397
3.1.4.2.2.1.3.50.1  CoOlUMNS .ttt i i e e e e ire e anees 397
3.1.4.2.2.1.3.50.2 Additional Restrictions ......cccviiiiiiiiiiiiiiiiii i e 398
3.1.4.2.2.1.3.51 DISCOVER_PARTITION_DIMENSION_STAT ...cciiiiiireiineennens 398
3.1.4.2.2.1.3.51.1  COlUMNS 1itiiiiiiii it i i i e iiseessana s e rannsesssnnarerns 398
3.1.4.2.2.1.3.52 DISCOVER_PARTITION ST AT .tiiiitiiiiii i iieerieeinaeenees 400
3.1.4.2.2.1.3.52.1  COlUMNS 1iitiiiiiii it e s i e s e ranseeeannarerns 400
3.1.4.2.2.1.3.53 DISCOVER_DIMENSION_STAT .iiittiiitiiiiiiiiieiieerinerieeanees 400
3.1.4.2.2.1.3.53.1  COlUMNS .ttt i i i e e 401
3.1.4.2.2.1.3.54 DISCOVER_COMMANDS ...ttt rireiiae e aaaaneas 401
3.1.4.2.2.1.3.54.1  COlUMNS ittt ra e r e e eanaes 401
3.1.4.2.2.1.3.55 DISCOVER_COMMAND_OBJECTS ...iiitiiiiiiiiiiiiiieiineiinaennees 403
3.1.4.2.2.1.3.55.1  COlUMNS 1ttt i e e 403
3.1.4.2.2.1.3.56 DISCOVER_OBIECT _ACTIVITY ctiiitiiiiiiiiiiiiiiiiiieiieenaenneen 404
3.1.4.2.2.1.3.56.1  COlUMNS 11ttt e e e anaes 405
3.1.4.2.2.1.3.57 DISCOVER_OBJECT_MEMORY_USAGE ......cciiiiiiiiiiiiieeneen 406
3.1.4.2.2.1.3.57.1  COlUMNS 1ttt e r e aaneas 406
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3.1.4.2.2.1.3.58 DISCOVER_STORAGE_TABLES .....cceiiiiiiiii i e 409
3.1.4.2.2.1.3.58.1  COlUMNS .1ttt i i e e v e eenes 409
3.1.4.2.2.1.3.59 DISCOVER_STORAGE_TABLE_COLUMNS ......c.ccvvvviivineinennens 410
3.1.4.2.2.1.3.59.1  COlUMNS .1ttt i i e e eanes 410
3.1.4.2.2.1.3.60 DISCOVER_STORAGE_TABLE_COLUMN_SEGMENTS............. 414
3.1.4.2.2.1.3.60.1  CoOlUMNS 1itiiiiiiit ittt i s e riaseesranarerannsessrnnererans 414
3.1.4.2.2.1.3.61 DISCOVER _CSDL_METADAT A . ittt ittt i it i eaeeenees 415
3.1.4.2.2.1.3.61.1  CoOlUMNS 1ittiiiiiit it i riiar e rnaseesaanarerannseesrnnarerans 415
3.1.4.2.2.1.3.61.2 Additional Restrictions .......cciiviiiiiiiiiiiiiic e 416
3.1.4.2.2.1.3.62 DISCOVER_CALC_DEPENDENCY ...iiiiiiiiiiiiiiiiiiiieiineiinennees 416
3.1.4.2.2.1.3.62.1  COlUMNS .iiiiiiiiii i i i e e eanes 417
3.1.4.2.2.1.3.62.2 Additional Restrictions .......cciiviiiiiiiiiiiiii e 419
3.1.4.2.2.2 DiSCOVEIRESPONSE. .. vttt it rat ettt e e st eeraeaaans 419
3.1.4.2.2.2.1 return Element . oo e 419
T T R B e = o1 1 = 419
I 0 S i R 1 =T Y- T = 419
3.1.4.3.1.1 EXECULESO0@PIN ...uiuiiiiiiie e 420
3.1.4.3.1.2 EXecUteS0aPOUL ....cieii i 420
T 0 T 0 1T o o =T o= 420
T T R 0 I ) (oL U | 420
3.1.4.3.2.1.1 Command Element .. .cciiiiiiiiiiiii i i i e 421
3.1.4.3.2.1.1.1 ObjectReference TYPE ...cciiiiiieriieiieeeee e aeaenenenes 422
3.1.4.3.2.1.1.2 Statement .ottt i e 424
T T R 0 R 0 J 51 =T | 424
T R T s O O S | 425
3.1.4.3.2.1. 1.5 DI ittt i e 426
T 1 R 0 e T TR = 0 T o 426
3.1.4.3.2.1.1.6.1 OutOfLINEBINAING ....iiviiiiiiii i e 428
3.1.4.3.2.1.1.7 MergePartitions .....ciieiiiiiii 431
3.1.4.3.2.1.1.8 DesignAggregations ......c.ccviiiiiiiiiiiiiiin e 431
3.1.4.3.2.1.1.9 ClearCach@ ...uvuiiiiiiiiiiies i iises s raasessinasssrananeranssssrananes 432
3.1.4.3.2.1.1.10 SUDSCIIDE 1ttt e 433
3.1.4.3.2.1. 1.1 0 CaAnCel ittt e 433
3.1.4.3.2.1.1.12 BeginTranSacCtioN .....couvieiuiieiiiii et e e raeeenans 434
3.1.4.3.2.1.1.13 CommitTransaction .....cvviiiiiiiiiii i i i e rnnaeees 434
3.1.4.3.2.1.1.14 RollIbackTransaction .......iiiiiiiiiiiii i i e i riaeees 434
7 0 T e R e 1 T [ ol 435
7 0 3 0 A e I T 1 Yo < 436
3.1.4.3.2.1.1.17 BaCKUPD ittt ittt et 436
3.1.4.3.2.1.1.17.1 Location_BacKup ......ccceiiiiiiiiiiiiii i 437

I T R 0 e P I < TR 2 ) Y 437
3.1.4.3.2.1.1.18.1  LOCAtiON ottt e e 439
3.1.4.3.2.1.1.18.2 FOIAeI ittt e 440
3.1.4.3.2.1.1.19 SYNChIONIZE c.iiriiii i e 440
7 0 3 s R I L T o 1 1 oL 441
3.1.4.3.2.1.1.20 AttACh ot e 441
3.1.4.3.2.1.1.21  Detach ciiiiiiiii i e 442
T 0 T s A I I o L=< o 442
3.1.4.3.2.1.1.22.1  ODBJECE + vttt e 443
3.1.4.3.2.1.1.22.2 Attribute_InsertUpdate .........ccciiiiiiiiiiiiiiceee 443
3.1.4.3.2.1.1.22.3 Translation_InsertUpdate .........cocoiiiiiiiiiiiiiiii e 444
3.1.4.3.2.1.1.23  UPdate cuiiiiieiiii e 444
T O T s O I T 11V 1< o < 445
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3.1.4.3.2.1.1.23.2 Where_Attribute .....ccoiiiiiiii 446
T G T O I S ) 4 o o R P 446
3.1.4.3.2.1.1.25 UpdateCells ......cciuiiiiiiiiii e 447
3.1.4.3.2.1.1.25.1  Cell tuiniiiiiiiii i 448
3.1.4.3.2.1.1.26 NotifyTableChange.......ccoiiiiiiiiiiiiiii e 448
3.1.4.3.2.1.1.27 BalCh cuiriiiiiiiii i 449
3.1.4.3.2.1.1.28 IMageload ...cceiiiiiiiiiiiii i e 451
3.1.4.3.2.1.1.29 IMAQESAVE ...eviuiiiiiitiiiit et e e st e e n e e aans 452
3.1.4.3.2.1.1.30 CloneDatabase .......ccoiviiiiiiiiiiiiii i 453
3.1.4.3.2.1.1.31 SetAuthConteXt.....ciiriiii e 453
3.1.4.3.2.1.2 Properties Element.....cccciiiiiiiiiiiiic 454
3.1.4.3.2.1.3 Para@meters ...ieiiiiiiiiiiii e 454
3.1.4.3.2.1.3.1 EXeCUteParameter ...cciiriieii i e 454
3.1.4.3.2.2 EXECULERESPONSE .tiitiiitiiiii ittt i sttt et a e sn e san s aneesaneraneraneennnes 455
3.1.4.3.2.2.1 return Element ..o 455
3.1.5  TiMeEr EVENES e e 456
G I B G T O o =T ol e Yor= | B =T P 456
3.2 Transport-Specific ProtoCol Details .......ouiuieiiiiiii e eeens 456
G 70720 R (] o[ 1= o o o N 456
3.2.2 Authentication and ENCryption ......ccoiiiiiiiiii e 456
3.2.3 Content Type Negotiation ..o e e aaea e 457
3.2.4 Generating and Parsing ME@SSAQES .......cciuiiieiiiiiiiiirei e aas 457
G I T @ 1 o1 0] /=11 (o] o [ PPN 458
4 Protocol EXamplesS . .cciiciiciiiiiioiiaism st s sna s s ssassassasssssasssassassassansansnnsnnsnns 460
4.1 Client Obtains a List of Databases from the Server over TCP ......cccciviiiiiiiiiiiieneeennn 460
L s I 7o ¥ =T ot of oY P 460
4.1.2  AUENENTICATION Lot e 460
4.1.3 NeW SeSSION REQUEST ... ciuiiiiiiii ettt st s e e e e e e raeeaaans 464
4.1.4 Request for List of Catalogs uvviiiiiiiiiiiii i e e 467
4.1.5 ENA Of SESS 0N 1utitiiitii it 470
4.2 Client Obtains a List of Cubes from the Server over HTTP .....ccccviiiiiiiiiiiiiieeee e 472
L R o ¥ =T ot of (o PN 473
4.2.2 NeW SESSION REGUEST ... ciuiiiiii it e et e e e e s e e raeeanans 473
4.2.3 Request for List Of CUDES. ..t e 474
L S = g o o) E Y= o PPN 475
4.3 Client Obtains a List of Measures from the Server.......ccoviiiiiicii 476
4.3.1 Client SeNdS REGUESTE ... cuiiiiiii it 476
LG Y <t =T gl D= o To 1= = PR 477
4.4 Client Obtains a List of Properties from the Server .....c.ccviiiiiiiiiii i 479
4.4.1 Client SeNdS REGUESTE ... ciuii it et 479
L Y= oYL= T ol T oY o] Y= P 479
4.5 Client Obtains a List of Mining Models from the Server ... 495
4.5.1 Client SENAS REQUESE . .iiiiiiiiiii i e e 495
L Y =T V=T gl D= o To 1= = PR 496
4.6 Client Obtains a List of Traces from the Server.....c.cciviiiiiiiiiiiiii e 496
4.6.1 Client SENAS REQUEST .. .uuiuitiiiiie et e e e e e e e e aenenenas 496
4.6.2  SEIVEN RESPONSE L uiitiiititi i ettt 497
4.7 Client Obtains a List of Connections from the Server........cocociiiiiiiiiiiiiic e 497
4.7.1 Client SeNdS REGUEST ... cuiiiii ittt e e e s 497
L T =T V=Tl == o o 1= = 498
4.8 Client Obtains a List of LOCKS from the SErver .....cocoiiiiiiiiii e e 500
4.8.1 Client SeNdS REGUEST ... ciuiiiiii it e s 500
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1 Introduction

The SQL Server Analysis Services protocol provides the methods for a client to communicate with
and perform operations on an analysis server.

Sections 1.8, 2, and 3 of this specification are normative and can contain the terms MAY, SHOULD,
MUST, MUST NOT, and SHOULD NOT as defined in RFC 2119. Sections 1.5 and 1.9 are also
normative but cannot contain those terms. All other sections and examples in this specification are
informative.

1.1 Glossary
The following terms are defined in [MS-GLOS]:

Component Object Model (COM)
data manipulation language (DML)
language code identifier (LCID)
padding

security token

SOAP action

SOAP body

SOAP fault

SOAP header

SOAP message

WSDL message

The following terms are defined in [MS-OFCGLOST:

complex type

cube

data block

data definition language (DDL)
hierarchy

MIME type

multidimensional expression (MDX)
Online Analytical Processing (OLAP)
simple type

slicer axis

tuple

uniform resource identifier (URI)
XML namespace

XML Schema

The following terms are specific to this document:

action: OLAP objects, such as cubes, dimensions, and cells, can have an action associated
with them, so that users can perform that action when browsing OLAP data. For example,
users can jump to a URL, execute a command, or drill through to data.

analysis server: A server that provides both OLAP and data mining (DM) services.

assembly: A managed application module containing class metadata and managed code as an
object in SQL Server, against which common language runtime (CLR) functions, stored
procedures, triggers, user-defined aggregates, and user-defined types can be created in
SQL Server.
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attribute hierarchy: An implied single-level hierarchy, based on a single attribute, that
consists of all the members of the attribute. An all-level member can optionally be enabled for
an attribute hierarchy.

balanced hierarchy: A dimension hierarchy in which all leaf nodes are the same distance
from the root node.

data mining dimension: A dimension that is specified when the MiningModel ID element for a
dimension is non-empty. Certain other restrictions apply to the dimension's definition beyond
what can be expressed in XSD.

Database Mining Extensions (DMX): A syntax that is used for defining data mining objects
and for querying and manipulating data mining data.

dimension: A structural attribute of a cube, which is an organized hierarchy of categories
(levels) that describe data in the fact table.

HOLAP: A hybrid OLAP memory model in which both MOLAP and ROLAP memory models are
used simultaneously in the same cube.

in-memory: A memory model in which multidimensional aggregates are precomputed and
stored but not written out on disk. Instead, they are stored in computer memory.

K-Means algorithm: An algorithm that places each value in the cluster with the nearest mean,
and in which clusters are formed by minimizing the within-cluster deviation from the mean.

key attribute: The attribute of a dimension that links the non-key attributes in the dimension
to related measures.

lazy aggregation: An aggregation that is rebuilt by the server in the background after the
processing step has been completed, instead of during the processing step. This is the process
that underlies expressions, such as partitions that are "lazily processed," and aggregations
and indexes that are "built lazily."

level: The name of a set of members in a dimension hierarchy, such that all members of the
set are at the same distance from the root of the hierarchy.

locale identifier (LCID): A number that identifies a Windows-based locale.

measure: In a cube, a set of values that are usually numeric and are based on a column in the
fact table of the cube. Measures are the central values that are aggregated and analyzed.

measure group: All the measures in a cube that derive from a single fact table in a data
source view.

mining model: An object that contains the definition of a data mining process and the results of
the training activity.

mining structure: A data mining object that defines the data domain from which the mining
models are built.

MOLAP: A memory model in which multidimensional data aggregates are stored on disk
(Multidimensional OLAP).

partition: One of the storage containers for data and aggregations of a cube. Every cube
contains one or more partitions. For a cube with multiple partitions, each partition can be
stored separately in a different physical location. Each partition can be based on a different
data source. Partitions are not visible to users; the cube appears to be a single object.
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permission: A rule associated with an object to regulate which users can gain access to the
object and in what manner. Permissions are tracked separately for different objects,
specifically, databases, data sources, dimensions, mining structures, mining models, and
cubes.

proactive caching: A system that manages data obsolescence in a cube by which objects in
MOLAP storage are automatically updated and processed in the cache, while queries are
redirected to ROLAP storage.

remote partition: A partition whose data is stored on a server that is running an instance of
Analysis Services other than the one used to store the metadata of the partition.

repeated base: A base column where the trace provider can reference previous data and
therefore omit resending a column to SQL Server Profiler. The client tool keeps track of all
repeatable columns for each new repeated-base column value.

ROLAP: A memory model in which no multidimensional aggregates are stored, and in which the
server must make a relational query to obtain an aggregate upon the request of an individual
query (Relational OLAP).

role-playing dimension: A single database dimension joined to the fact table on a different
foreign key to produce multiple cube dimensions.

unbalanced hierarchy: A hierarchy in which one or more levels do not contain members in
one or more branches of the hierarchy. This is also known as a ragged hierarchy.

MAY, SHOULD, MUST, SHOULD NOT, MUST NOT: These terms (in all caps) are used as
described in [RFC2119]. All statements of optional behavior use either MAY, SHOULD, or
SHOULD NOT.

1.2 References

References to Microsoft Open Specifications documentation do not include a publishing year because
links are to the latest version of the documents, which are updated frequently. References to other
documents include a publishing year when one is available.

1.2.1 Normative References

We conduct frequent surveys of the normative references to assure their continued availability. If
you have any issue with finding a normative reference, please contact dochelp@microsoft.com. We
will assist you in finding the relevant information. Please check the archive site,
http://msdn2.microsoft.com/en-us/library/E4BD6494-06AD-4aed-9823-445E921C9624, as an
additional source.

[DIME] Nielsen, H. F., Sanders, H., Christensen, E., and Huitema, C., "Direct Internet Message
Encapsulation (DIME)", February 2002, http://xml.coverpages.org/draft-nielsen-dime-01.txt

[MS-BINXML] Microsoft Corporation, "SQL Server Binary XML Structure".

[MS-CSDLBI] Microsoft Corporation, "Conceptual Schema Definition File Format with Business
Intelligence Annotations".

[MS-LCID] Microsoft Corporation, "Windows Language Code Identifier (LCID) Reference".

[RFC793] Postel, J., Ed., "Transmission Control Protocol: DARPA Internet Program Protocol
Specification”, RFC 793, September 1981, http://www.rfc-editor.org/rfc/rfc793.txt

15/ 765

[MS-SSAS] — v20131205
SQL Server Analysis Services Protocol

Copyright © 2013 Microsoft Corporation.

Release: Thursday, December 5, 2013


%5bMS-OFCGLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
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http://msdn2.microsoft.com/en-us/library/E4BD6494-06AD-4aed-9823-445E921C9624
http://go.microsoft.com/fwlink/?LinkId=89847
%5bMS-BINXML%5d.pdf
%5bMS-CSDLBI%5d.pdf
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%5bMS-LCID%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=150872

[RFC2279] Yergeau, F., "UTF-8, a transformation format of ISO 10646", RFC 2279, January 1998,
http://www.rfc-editor.org/rfc/rfc2279.txt

[RFC2396] Berners-Lee, T., Fielding, R., and Masinter, L., "Uniform Resource Identifiers (URI):
Generic Syntax", RFC 2396, August 1998, http://www.rfc-editor.org/rfc/rfc2396.txt

[RFC2616] Fielding, R., Gettys, J., Mogul, J., et al., "Hypertext Transfer Protocol -- HTTP/1.1", RFC
2616, June 1999, http://www.rfc-editor.org/rfc/rfc2616.txt

[RFC2743] Linn, J., "Generic Security Service Application Program Interface Version 2, Update 1",
RFC 2743, January 2000, http://www.rfc-editor.org/rfc/rfc2743.txt

[RFC2818] Rescorla, E., "HTTP Over TLS", RFC 2818, May 2000, http://www.rfc-
editor.org/rfc/rfc2818.txt

[RFC4178] Zhu, L., Leach, P., Jaganathan, K., and Ingersoll, W., "The Simple and Protected Generic
Security Service Application Program Interface (GSS-API) Negotiation Mechanism", RFC 4178,
October 2005, http://www.rfc-editor.org/rfc/rfc4178.txt

[SOAP1.1] Box, D., Ehnebuske, D., Kakivaya, G., et al., "Simple Object Access Protocol (SOAP)
1.1", May 2000, http://www.w3.0rg/TR/2000/NOTE-SOAP-20000508/

[SOAP1.2-1/2007] Gudgin, M., Hadley, M., Mendelsohn, N., et al., Eds., "SOAP Version 1.2 Part 1:
Messaging Framework (Second Edition) ", W3C Recommendation, April 2007,
http://www.w3.0rg/TR/2007/REC-soap12-part1-20070427/

[SOAP1.2-2/2007] Gudgin, M., Hadley, M., Mendelsohn, N., et al., Eds., "SOAP Version 1.2 Part 2:
Adjuncts (Second Edition)", W3C Recommendation, April 2007, http://www.w3.0org/TR/2007/REC-
soapl2-part2-20070427

[WSDL] Christensen, E., Curbera, F., Meredith, G., and Weerawarana, S., "Web Services Description
Language (WSDL) 1.1", W3C Note, March 2001, http://www.w3.0rg/TR/2001/NOTE-wsdI-20010315

[XML10] World Wide Web Consortium, "Extensible Markup Language (XML) 1.0 (Third Edition)",
February 2004, http://www.w3.0rg/TR/2004/REC-xm|-20040204.

[XMLNS3] World Wide Web Consortium, "Namespaces in XML 1.0 (Third Edition)", December 2009,
http://www.w3.0rg/TR/2009/REC-xml-names-20091208/

[XMLSCHEMA1] Thompson, H.S., Beech, D., Maloney, M., and Mendelsohn, N., Eds., "XML Schema
Part 1: Structures", W3C Recommendation, May 2001, http://www.w3.0rg/TR/2001/REC-
xmlschema-1-20010502/

[XMLSCHEMAZ2] Biron, P.V., and Malhotra, A., Eds., "XML Schema Part 2: Datatypes", W3C
Recommendation, May 2001, http://www.w3.0rg/TR/2001/REC-xmlIschema-2-20010502/

[W3C-XSD] World Wide Web Consortium, "XML Schema Part 2: Datatypes Second Edition", October
2004, http://www.w3.0rg/TR/2004/REC-xmlschema-2-20041028/

[RFC2119] Bradner, S., "Key words for use in RFCs to Indicate Requirement Levels", BCP 14, RFC
2119, March 1997, http://www.rfc-editor.org/rfc/rfc2119.txt

.2.2 Informative References

[MS-GLOS] Microsoft Corporation, "Windows Protocols Master Glossary".

[MS-OFCGLOS] Microsoft Corporation, "Microsoft Office Master Glossary".
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http://go.microsoft.com/fwlink/?LinkId=145504
http://go.microsoft.com/fwlink/?LinkId=145507
http://go.microsoft.com/fwlink/?LinkId=90520
http://go.microsoft.com/fwlink/?LinkId=94664
http://go.microsoft.com/fwlink/?LinkId=119124
http://go.microsoft.com/fwlink/?LinkId=119124
http://go.microsoft.com/fwlink/?LinkId=90577
http://go.microsoft.com/fwlink/?LinkId=90600
http://go.microsoft.com/fwlink/?LinkId=183354
http://go.microsoft.com/fwlink/?LinkId=90608
http://go.microsoft.com/fwlink/?LinkId=90608
http://go.microsoft.com/fwlink/?LinkId=90610
http://go.microsoft.com/fwlink/?LinkId=90563
http://go.microsoft.com/fwlink/?LinkId=90317
%5bMS-GLOS%5d.pdf
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[MSDN-ASSL] Microsoft Corporation, "Refreshinterval Element (ASSL)",
http://msdn.microsoft.com/en-us/library/ms126689.aspx

[MSDN-CREATESET] Microsoft Corporation, "CREATE SET Statement (MDX)",
http://msdn.microsoft.com/en-us/library/ms145963.aspx

[MSDN-CREATESUBCUBE] Microsoft Corporation, "CREATE SUBCUBE Statement (MDX)",
http://msdn.microsoft.com/en-us/library/ms144916.aspx

[MSDN-DDRXSD] Microsoft Corporation, "Deriving DataSet Relational Structure from XML Schema
(XSD)", http://msdn.microsoft.com/en-us/library/bfdchewb.aspx

[MSDN-FDPR] Microsoft Corporation, "Flattening a Dataset to Produce a Rowset",
http://msdn.microsoft.com/en-us/library/ms716948(VS.85).aspx

[MSDN-FSCMDX] Microsoft Corporation, "FORMAT_STRING Contents (MDX)",
http://msdn.microsoft.com/en-us/library/ms146084.aspx

[MSDN-InstallASTabMode] Microsoft Corporation, "Install Analysis Services in Tabular Mode",
http://msdn.microsoft.com/en-us/library/hh231722.aspx

[MSDN-LC] Microsoft Corporation, "Working with Languages and Collations (SSAS) ",
http://msdn.microsoft.com/en-us/library/ms174872(SQL.90).aspx

[MSDN-LCAS] Microsoft Corporation, "Languages and Collations (Analysis Services)",
http://msdn.microsoft.com/en-us/library/ms174872.aspx

[MSDN-MDXR] Microsoft Corporation, "Multidimensional Expressions (MDX) Reference",
http://msdn.microsoft.com/en-us/library/ms145506.aspx

[MSDN-OLEDB] Microsoft Corporation, "Microsoft OLE DB", http://msdn.microsoft.com/en-
us/library/ms722784.aspx

[MSDN-SLNL] Microsoft Corporation, "Support Level for Named Levels",
http://msdn.microsoft.com/en-us/library/ms714938(VS.85).aspx

[MSDN-SQLXML] Microsoft Corporation, "SQLXML", http://msdn.microsoft.com/en-
us/library/aa286527.aspx

[MSDN-SSAS] Microsoft Corporation, "Analysis Services Concepts and Objects",
http://msdn.microsoft.com/en-us/library/ms174578.aspx

[MSDN-SSP] Microsoft Corporation, "SQL Server Profiler Templates and Permissions",
http://msdn.microsoft.com/en-us/library/ms187929.aspx

[MSFT-WBDIM] Microsoft Corporation, "Write-Enabled Dimensions",
http://technet.microsoft.com/en-us/library/ms174540.aspx

[XMLA] Microsoft Corporation and Hyperion Solutions Corporation, "XML for Analysis Specification,
Version 1.1", November 2002, http://news.xmlforanalysis.com/docs/xmlal.1.doc

.3 Overview

Microsoft SQL Server Analysis Services provides methods for a client to communicate with, and
perform operations on, an analysis server. This protocol is based on SOAP and XML for Analysis
(XMLA) [XMLA]. This protocol supports TCP/IP as an underlying transport mechanism in addition to
HTTP/HTTPS.

17/ 765

[MS-SSAS] — v20131205
SQL Server Analysis Services Protocol

Copyright © 2013 Microsoft Corporation.

Release: Thursday, December 5, 2013


http://go.microsoft.com/fwlink/?LinkId=157484
http://go.microsoft.com/fwlink/?LinkId=210060
http://go.microsoft.com/fwlink/?LinkId=210059
http://go.microsoft.com/fwlink/?LinkId=154168
http://go.microsoft.com/fwlink/?LinkId=157106
http://go.microsoft.com/fwlink/?LinkId=152511
http://go.microsoft.com/fwlink/?LinkId=222663
http://go.microsoft.com/fwlink/?LinkId=203545
http://go.microsoft.com/fwlink/?LinkId=203545
http://go.microsoft.com/fwlink/?LinkId=156776
http://go.microsoft.com/fwlink/?LinkId=90054
http://go.microsoft.com/fwlink/?LinkId=90054
http://go.microsoft.com/fwlink/?LinkId=157108
http://go.microsoft.com/fwlink/?LinkId=114218
http://go.microsoft.com/fwlink/?LinkId=114218
http://go.microsoft.com/fwlink/?LinkId=165649
http://go.microsoft.com/fwlink/?LinkId=203455
http://go.microsoft.com/fwlink/?LinkId=180684
http://go.microsoft.com/fwlink/?LinkId=282742
http://go.microsoft.com/fwlink/?LinkId=113990

Analysis Services defines the following operations: Authenticate, Discover, and Execute.

Authenticate is used by the client and server to exchange UTF-8 ([RFC2279]) encoded security
token data blocks as part of the authentication process. For more information about authentication,
see section 4.1.2.

Discover is used to obtain information from an analysis server, such as a list of catalogs on a
server. Properties are used to control what data is obtained. This generic interface and the use of
properties allow extensibility without rewriting existing functions. For more information, see section
3.1.4.2.

Execute is used to execute commands against a particular analysis server and optionally get back a
result set either in a tabular or multidimensional form. For more information, see section 3.1.4.3.

By using the Authenticate, Discover, and Execute operations, the transfer of data between a
client and an analysis server can be achieved.

The following diagram illustrates this concept:

Client Server
| |
Authienticate Reguest |

|

Authenticate Raspmsg'

—_—

—_——

b

Discover Reguest

__ _’T___—_
|
|

/

Discover Response

——

Execute Request

__ _T___
1
i

/

Execute Response

=

___ﬁ___

|
R
|
|
|
|
|

Figure 1: Data transfer between a client and an analysis server via the Authenticate,
Discover, and Execute operations

1.4 Relationship to Other Protocols

Microsoft SQL Server Analysis Services uses the SOAP messaging protocol for formatting requests
and responses as specified either in [SOAP1.1] or in [SOAP1.2-1/2007] and [SOAP1.2-2/2007]. It
transmits these messages using HTTP [RFC2616], HTTPS [RFC2818], or TCP [RFC793].

This protocol uses SOAP over HTTP, as shown in the following layering diagram:

18/ 765

[MS-SSAS] — v20131205
SQL Server Analysis Services Protocol

Copyright © 2013 Microsoft Corporation.

Release: Thursday, December 5, 2013


http://go.microsoft.com/fwlink/?LinkId=90331
%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90520
http://go.microsoft.com/fwlink/?LinkId=94664
http://go.microsoft.com/fwlink/?LinkId=119124
http://go.microsoft.com/fwlink/?LinkId=90372
http://go.microsoft.com/fwlink/?LinkId=90383
http://go.microsoft.com/fwlink/?LinkId=90493

S0L Server Analysis Services Protocol This Frotocol
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Figure 2: SOAP over HTTP

Analysis Services uses SOAP over HTTPS, as shown in the following diagram:

S0L Server Analysis Services Protocol This Protocol
SOAP
HTTPS
Industry Standard
TCP
IP

Figure 3: SOAP over HTTPS

Analysis Services uses SOAP over Direct Internet Message Encapsulation [DIME] and TCP/IP, as
shown in the following diagram:

S0L Server Analysis Services Protocol This Protocol
S0AF
DiME
Indusiry Standard
TCP
IF

Figure 4: SOAP over DIME and TCP/IP

1.5 Prerequisites/Preconditions

None.

1.6 Applicability Statement

This protocol supports the exchange of messages between a client and an analysis server.
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1.7 Versioning and Capability Negotiation

1.7.1 Versioning
This protocol includes capabilities for a client and a server to exchange versioning information by

indicating whether XML elements which are sent or received must be understood, or, if not
understood, may be ignored. This is specified in section 2.2.4.2.1.3.

1.7.2 Capability Negotiation

This protocol does explicit negotiation between the client and the server for use of binary XML and
compression, as specified in section 2.1.1.

1.8 Vendor-Extensible Fields

None.

1.9 Standards Assignments

None.

20/ 765

[MS-SSAS] — v20131205
SQL Server Analysis Services Protocol

Copyright © 2013 Microsoft Corporation.

Release: Thursday, December 5, 2013



2 Messages

2.1 Transport

The communication between a client and a server MUST be performed either over TCP or

HTTP/HTTPS. The message format is a clear text XML [XML10] or binary XML [MS-BINXML] that can
be compressed. The message SHOULD also be encrypted by using GSS-API [RFC4178] over TCP or

SSL over HTTPS.

In addition, DIME [DIME] is used for messages transmitted using TCP, and all data transferred
between client and server is encoded by using UTF-8 [RFC2279]. Section 2.2 specifies the SOAP
message syntax, regardless of the underlying transport.

Unless otherwise specified, this protocol uses network byte order (big-endian) for all data.

2.1.1 TCP

When using TCP as the transport, the client and server MUST compose messages using DIME

DIME]. A DIME message consists of one or more DIME records. Each DIME message can be broken

into smaller records.<1>

The following table describes the layout of a DIME record.

Field

Description

VERSION (5 bits)

Specifies the version of the DIME message.

MB (1 bit) Specifies that this record is the first record of the message.
ME (1 bit) Specifies that this record is the last record of the message.
CF (1 bit) Specifies that the contents of the message have been broken into smaller records.

TYPE_T (4 bits)

Specifies whether the DIME record is the first record of a DIME message.

RESERVED (4 bits)

The behavior of this field is undefined (must be set to 0).<2>

(16 bits)

OPTIONS_LENGTH

Specifies the length (in bytes) of the OPTIONS field, excluding any necessary
padding (up to 3 bytes). Padding consists of bytes that are inserted in a data
stream to maintain alignment of the protocol requests on natural boundaries.

ID_LENGTH (16 bits)

Specifies the length (in bytes) of the ID field, excluding any necessary padding
(up to 3 bytes).

bits)

TYPE_LENGTH (16

Specifies the length (in bytes) of the TYPE field, excluding any necessary padding
(up to 3 bytes).

DATA_LENGTH (32

Specifies the length (in bytes) of the DATA field, excluding any necessary padding

bits) (up to 3 bytes).

OPTIONS Contains any optional information used by a DIME parser.

ID Contains a uniform resource identifier (URI) for uniquely identifying a DIME
payload with any additional padding. The length of this field is specified by
ID_LENGTH. For more information, see [RFC2396].

TYPE Specifies the encoding for the record based on a type reference URI or a MIME

media-type. The reference type is specified by TYPE_T, and the length of this field
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Field Description

is specified by TYPE_LENGTH. For more information, see [RFC2396].

DATA Contains the actual data payload for the record. The format of the data depends
on the TYPE specified for the record. The length of this field is specified by
DATA_LENGTH.

The VERSION field (5 bits) is used to identify the internal version of DIME parser that is used by
both parties. This value MUST be set to 1.

The MB field (1 bit) MUST be set to 1 for every DIME record that is beginning a new DIME message
and MUST be set to 0 for all consecutive DIME records.

The ME field (1 bit) MUST be set to 1 for every DIME record that is a last record of every DIME
message and MUST be set to 0 for all other DIME records.

The CF field (1 bit) MUST be set to 1 for every chunked DIME record except for the last record.
Every chunked sequence is required to be encapsulated entirely within one DIME message and
cannot span across multiple DIME messages. Therefore, a first or a middle record MUST NOT have
the ME field value set to 1.

The TYPE_T field (4 bits) MUST be set to 1 for every DIME record that is beginning a new DIME
message and MUST be set to 0 for all consecutive DIME records.

This protocol allows the optional use of binary XML [MS-BINXML] and compression that the client or
server SHOULD apply on the SOAP request or response to reduce network latency. The content
types that are supported are described in the following table.<3>

TYPE_LENGTH TYPE Description

8 text/xml Data content is clear text XML.

14 application/sx Data content is binary XML.

22 application/xml+xpress Data content is compressed XML.

21 application/sx+xpress Data content is compressed binary XML.

Because the support for binary XML and compression is optional, the client and server MUST
negotiate the content type of the messages for the duration of the connection. This is done using
flags in the OPTIONS field. The OPTIONS field consists of 4 bytes of which only the first byte is used.
The last three bytes are reserved and MUST be set to zero. The following table describes the bits in
the first byte in order from the least significant bit to the most significant bit.

Bit Description

NEGO Specifies whether message content type negotiation is complete.

REQ_SX Specifies whether request from the client should or will be binary XML.
REQ_XPRESS Specifies whether request from the client should or will be compressed.
RESP_SX Specifies whether response from the server should or will be binary XML.
RESP_XPRESS Specifies whether response from the server should or will be compressed.
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Bit Description

RESERVED Beh

avior is undefined (MUST be set to 0).

RESERVED Beh

avior is undefined (MUST be set to 0).

RESERVED Beh

avior is undefined (MUST be set to 0).

2.1.2 HTTP/HTTPS

When HTTP/HTTPS is used as the transport, the client and server MUST set the HTTP headers that
are described in the following table.<4>

Field

Description

SOAPAction

Specifies SOAP action type "urn:schemas-microsoft-com:xml-analysis:Discover"
for Discover requests or "urn:schemas-microsoft-com:xml-analysis:Execute" for
Execute requests.

X-Transport-Caps-
Negotiation-Flags

Used for content type negotiation. The value is a comma-separated list of five
values that correspond to NEGO, REQ_SX, REQ_XPRESS, RESP_SX, and
RESP_XPRESS.

Content-Type

Specifies the content type of the payload. The value is one of the following:
"text/xml"

"application/sx"

"application/xml+xpress"

"application/sx+xpress"

When HTTP/HTTPS is used as the transport, the client and server can also set the following HTTP

headers.<5>

Field

Description

SsproplnitAppName<6>

Represents the name of the client application.

X-AS-ActivityID<7>

Specifies a unique identifier that is represented as a GUID and is either
passed by an external application via Thread Local Storage or auto-generated.

X-AS-
GetSessionToken<8>

Specifies a session token. To request the session token, this field MUST be set
to "true".

X-AS-RequestID<9>

Specifies a unique identifier that is represented as a GUID and can be set by a
client to track individual commands for a given request.

X-AS-SessionID<10>

Specifies a unique identifier that is retrieved from the response to the
BeginSession request and MUST be set in this field. For the initial interaction,
this flag is optional.

Content-Encoding<11>

Indicates to the server whether the stream is compressed. When the stream
is compressed, the value MUST be set to "deflate".

Authorization<12>

Indicates to the front-end server that the request states the type of
authentication and the corresponding token.
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2.1.3 Encryption

When using TCP as the transport, the client and server SHOULD choose to encrypt or hash
messages using [RFC2743]. This is negotiated at the time of authentication after which the client
and server can use GSS-API to determine whether encryption or hashing is enabled for the
connection.

If encryption or hashing is being used, the message can be composed of one or more encryption
data blocks. Each encryption data block has a layout as described in the following table.

Field Description

DATA_SIZE (16 bits) Specifies the size of the encrypted data. This field uses little-endian byte order.

TOKEN_SIZE (16 bits) Specifies the size of the encryption token. This field uses little-endian byte order.

DATA Encrypted data.

TOKEN Encryption token.

Note that an encryption data block can span multiple DIME records.

2.1.4 Compression

When using TCP or HTTP/HTTPS as the transport, the client and server SHOULD choose to compress
messages. This is first negotiated when the connection is established.

If compression is being used, the message can be composed of one or more compression data
blocks. Each compression data block has a layout as described in the following table.

Field Description

ORIGINAL_SIZE (32 bits) Specifies the original size of the data. This field uses little-endian byte
order.

COMPRESSED_SIZE (32 Specifies the size of the data after compression. This field uses little-endian

bits) byte order.

DATA Compressed data.

Note that a compression data block can span multiple DIME records or encryption data blocks.

2.1.5 Binary XML

When using TCP or HTTP/HTTPS as the transport, the client and server SHOULD choose to encode
messages in binary XML [MS-BINXML]. This is first negotiated when the connection is established.

The following table lists the binary XML data types that are supported in this protocol. The client and
server MUST NOT use data types outside this list.

XSD Type Binary XML Type
xsd:boolean XSD-BOOLEAN
xsd:byte SQL-TINYINT
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XSD Type Binary XML Type

xsd:short SQL-SMALLINT

xsd:int SQL-INT

xsd:long SQL-BIGINT

xsd:unsignedByte XSD-UNSIGNEDBYTE

xsd: unsignedShort XSD-UNSIGNEDSHORT

xsd: unsignedInt XSD-UNSIGNEDINT

xsd: unsignedlLong XSD-UNSIGNEDLONG

xsd:double SQL-REAL

xsd:float SQL-FLOAT

xsd:decimal SQL-MONEY

xsd:dateTime SQL-DATETIME

uuid SQL-UUID

xsd:string SQL-NTEXT
SQL-NCHAR
SQL-NVARCHAR

xsd:base64Binary SQL-BINARY

2.2 Common Message Syntax

This section contains common definitions used by this protocol. The syntax of the definitions uses
XML Schema as defined in [XMLSCHEMA1] and [ XMLSCHEMAZ2], and Web Services Description

Language (WSDL) as defined in [WSDL].

2.2.1 Namespaces

This specification defines and references various XML namespaces using the mechanisms that are

specified in [XMLNS3]. Although this specification associates a specific XML namespace prefix for
each XML namespace that is used, the choice of any particular XML namespace prefix is

implementation-specific and not significant for interoperability.

This section contains common definitions used by this protocol. The syntax of the definitions uses
XML Schema as defined in [XMLSCHEMA1] and [XMLSCHEMAZ2], and Web Services Description

Language as defined in [WSDL].

Prefix Namespace URI

Reference

xsd http://www.w3.0rg/2001/XMLSchema

XMLSCHEMA1
XMLSCHEMA2

Xsi http://www.w3.0rg/2001/XMLSchema-instance

XMLSCHEMA1
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Prefix Namespace URI Reference
XMLSCHEMA2

Sql urn:schemas-microsoft-com:xml-sql MSDN-
SQLXML

xmla urn:schemas-microsoft-com:xml-analysis [XMLA]

xmla-ds urn:schemas-microsoft-com:xml-analysis:mddataset [XMLA]

xmla-rs urn:schemas-microsoft-com:xml-analysis:rowset [XMLA]

xmla-e urn:schemas-microsoft-com:xml-analysis:empty [XMLA]

xmla-x urn:schemas-microsoft-com:xml-analysis:exception [XMLA]

xmla-m http://schemas.microsoft.com/analysisservices/2003/xmla-multipleresults

eng http://schemas.microsoft.com/analysisservices/2003/engine

eng2 http://schemas.microsoft.com/analysisservices/2003/engine/2

eng2_2 http://schemas.microsoft.com/analysisservices/2003/engine/2/2

eng100 http://schemas.microsoft.com/analysisservices/2008/engine/100<13>

eng100_100 http://schemas.microsoft.com/analysisservices/2008/engine/100/100<14>

eng200 http://schemas.microsoft.com/analysisservices/2010/engine/200<15>

eng200_200 http://schemas.microsoft.com/analysisservices/2010/engine/200/200<16>

eng300 http://schemas.microsoft.com/analysisservices/2011/engine/300<17>

eng300_300 http://schemas.microsoft.com/analysisservices/2011/engine/300/300<18>

eng400 http://schemas.microsoft.com/analysisservices/2012/engine/400<19>

eng400_400 http://schemas.microsoft.com/analysisservices/2012/engine/400/400<20>

2.2.2 Messages

This specification does not define any common XML Schema message definitions.

2.2.3 Elements

This specification does not define any common XML Schema element definitions.

2.2.4 Complex Types

The following table summarizes the set of common XML Schema complex type definitions defined
by this specification. XML Schema complex type definitions that are specific to a particular operation
are described with the operation.

Complex type

Description

xmla-

Describes data from a cube in a representation consisting of information about the
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Complex type | Description

mddataset origin of the data, the axes of the cube and the data cells.

xmla- Describes a response to an exception that has occurred at the server during the process
emptyresult of the client request and no further data is available to the client.

xmla-rowset Describes data from a cube in a tabular representation.

xmla- Describes the structure of error and warning messages sent by the server to the client.
X:messages

2.2.4.1 Return Value Complex Types

2.2.4.1.1 xmla-ds:mddataset Complex Type

An xmla-ds:mddataset type is the type that is returned by commands that return an mddataset
as the return result.

The XML Schema Definition (XSD) complex type definition for the xmla-ds:mddataset complex
type is as follows.

<xsd:complexType name="mddataset" >
<xsd:sequence>
<xsd:element ref="xs:Schema" />
<xsd:element name="OlapInfo" minOccurs="0" type="OlapInfo" />
<xsd:element name="Axes" minOccurs="0" type="Axes" />
<xsd:element name="CellData" minOccurs="0" type="CellData" />
<xsd:element name="Exception" minOccurs="0" type="Exception" />
<xsd:element name="Messages" minOccurs="0" type="Messages" />
</xsd:sequence>
</xsd:complexType>

Element Description

Schema An XSD schema that describes the rest of the result.
OlapInfo Describes the structure of the OLAP elements of this result.
Axes Contains the axes of the result.

CellData Contains the cell data of the result.

Exception | This optional element is returned if there are exceptions that accompany the result. See
section 2.2.4.1.4.

Messages | This optional element is returned if there are messages that accompany the result. See
section 2.2.4.1.4.

An example of the mddataset return type is shown in section 4.13.

2.2.4.1.1.1 xmla-ds:OlapInfo Complex Type

The OlapInfo type contains information describing the multidimensional data that is sent in a
specific response. It MUST contain information about the cube or cubes from which these results
were extracted, information about all axes involved, and data for the cells returned.
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The xmla-ds:OlapInfo complex type describes the current schema definition for the result set
requested by the client. The OlapInfo complex type contains the description of the specific
structure of the data that is returned. The result set is described in three major sections:

= Cubelnfo: Describes the source of the result set.
= AxesInfo: Describes the data structure of all axes in the result set, including the slicer axis.

= CellInfo: Describes the data structure for the cells.

The complex type definition for OlapInfo is as follows. The OlapInfo element and all its contained
elements are in the namespace xmla-ds.

<xsd:complexType name="OlapInfo">
<xsd:sequence>
<xsd:element name="CubeInfo" type="CubeInfo" />
<xsd:element name="AxesInfo" type="AxesInfo" />
<xsd:element name="CellInfo" type="CellInfo" />
</xsd:sequence>
</xsd:complexType>

Element Description

Cubelnfo Contains information about the cubes for this result.

AxesInfo Describes the axes that will be in the Axes element of this response.
CellInfo Describes the cells that will be in the CellData element of this response.

2.2.4.1.1.1.1 xmla-ds:Cubelnfo

The Cubelnfo complex type describes all the sources that are involved in providing the current
result set.

<xsd:complexType name="CubeInfo">
<xsd:sequence>
<xsd:element name="Cube" maxOccurs="unbounded" type="OlapInfoCube" />
</xsd:sequence>
</xsd:complexType>

Element | Description

Cube A collection of elements of type OlapInfoCube, which contains information about the cubes
for this result.

2.2.4.1.1.1.1.1 OlapInfoCube

This complex type contains information about the cubes that are returned in an mddataset result.

<xsd:complexType name="OlapInfoCube" >
<xsd:sequence>
<xsd:element name="CubeName" type="xsd:string" />
<xsd:element ref="eng:LastDataUpdate" minOccurs="0" />
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<xsd:element ref="eng:LastSchemaUpdate" minOccurs="0" />
</xsd:sequence>
</xsd:complexType>

The OlapInfoCube XSD depends upon element definitions in namespaces other than the default
namespace. The following elements are defined in the hamespace eng.

<xsd:element name="LastSchemaUpdate" type="xsd:dateTime" />
<xsd:element name="LastDataUpdate" type="xsd:dateTime" />

Element Description

CubeName The name of the cube.

LastDataUpdate Last date and time that the cube data was updated.
LastSchemaupdate Last date and time that the cube schema was updated.

2.2.4.1.1.1.2 xmla-ds:AxesInfo

The AxesInfo complex type describes the axes that will be contained in the Axes element of the
mddataset result.

<xsd:complexType name="AxesInfo">
<xsd:sequence>
<xsd:element name="AxisInfo" maxOccurs="unbounded" type="AxisInfo">
</xsd:element>
</xsd:sequence>
</xsd:complexType>

Element Description

AxisInfo Contains the description of the axes that will appear in the Axes element of this mddataset.

2.2.4.1.1.1.2.1 xmla-ds:AxisInfo

The AxisInfo type describes a single axis that will appear in the Axes section of a particular
mddataset return result.

<xsd:complexType name="AxisInfo">
<xsd:sequence>
<xsd:element name="HierarchyInfo" type="HierarchyInfo"
minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string" />
</xsd:complexType>
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Element Description

HierarchyInfo A collection of HierarchyInfo elements is returned.
Attribute Description
Name The Name of the axis that is being described.

2.2.4.1.1.1.2.1.1 xmla-ds:HierarchylInfo

The HierarchyInfo type contains information about the hierarchies that appear on an axis of an
mddataset return result.

<xsd:complexType name="HierarchyInfo">
<xsd:sequence>
<xsd:any namespace="##targetNamespace" minOccurs="0"
maxOccurs="unbounded" processContents="skip" />
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string" use="required" />
</xsd:complexType>

Element | Description

xsd:any The contents of the HierarchyInfo element vary according to the contents of the axis that is
being described. There is one child element within HierarchyInfo for each property that is
returned on the axis being described. The number of properties returned is variable and
depends on the query that has been executed.

Attribute Description

Name The Name of the hierarchy that is being described.

2.2.4.1.1.1.3 xmla-ds:CellInfo Complex Type

The CellInfo complex type describes the properties of a data cell that will appear in the CellData
section of a specific mddataset return resulit.

<xsd:complexType name="CellInfo">
<xsd:sequence>
<xsd:any namespace="##targetNamespace" minOccurs="0"
maxOccurs="unbounded" processContents="skip" />
</xsd:sequence>
</xsd:complexType>

Element | Description

xsd:any This complex type is a variable number of elements of type xsd:any. There will be one
element for each property that is returned in the CellData section of this mddataset result.
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Element | Description

The number of elements present depends upon the number of properties that were requested
in the query that was executed.

The elements returned also have the following XML attributes, with the following interpretations.

Attribute | Description

The Name of the property on the server. This name may not be the same as the element
name.

Name

Type The type that the element in the CellData section of the mddataset result will have.

2.2.4.1.1.2 xmla-ds:Axes Complex Type

The xmla-ds:Axes complex type contains the values and properties of each member in the
hierarchy of an axis in the mddataset result.

<xsd:complexType name="Axes">
<xsd:sequence>
<xsd:element name="Axis" type="Axis" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

Element Description

An Axis element contains the values for one axis of an mddataset result.

AXis

2.2.4.1.1.2.1 Axis

An Axis element contains the values for one axis of an mddataset result. The result can be either a
SetType or a NormType model group. NormType is returned only when the client sets
OptimizeResponseFlag equal to the value 7. This format is used when the
DbpropMsmdOptimizeResponse property is appropriately set (see section 3.1.4.2.2.1.2.1).

<xs:complexType name="Axis">
<xs:group ref="SetType" minOccurs="0" maxOccurs="unbounded" />

<xs:group ref="NormType" minOccurs="0" maxOccurs="unbounded" />
<xs:attribute name="name" type="xs:string" />
</xs:complexType>

The SetType model group is described in section 2.2.4.1.1.2.1.1. The NormType model group is
described in section 2.2.4.1.1.2.1.2.

Attribute Description

Name The name of the axis.
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2.2.4.1.1.2.1.1 SetType Model Group

The SetType model group describes the possible types of sets that belong to the group. For more
information about model groups, see [XMLSCHEMA1].

<xsd:group name="SetType">
<xsd:choice>
<xsd:element name="Members" type="MembersType" />
<xsd:element name="Tuples" type="TuplesType" />
<xsd:element name="CrossProduct" type="SetListType" />
<xsd:element ref="msxmla:NormTupleSet" />
<xsd:element name="Union">
<xsd:complexType>
<xsd:group ref="SetType" minOccurs="0" maxOccurs="unbounded" />
</xsd:complexType>
</xsd:element>
</xsd:choice>
</xsd:group>

Each set type in the group is described independently in its own section:

= MembersType complex type

= TuplesType complex type

= SetListType complex Type

= msxmla:NormTupleSet complex Type

The Union subelement is an invocation of the SetType model group defined in section
2.2.4.1.3.1.1.<21>

2.2.4.1.1.2.1.1.1 MembersType Complex Type

The MembersType complex type is a collection of MemberType elements. For more information,
see section 2.2.4.1.1.2.1.1.2.

<xsd:complexType name="MembersType">
<xsd:sequence>
<xsd:element name="Member" type="MemberType" minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="Hierarchy" type="xsd:string" use="required" />
</xsd:complexType>

Attribute Description

Hierarchy The Hierarchy of the member.

2.2.4.1.1.2.1.1.2 MemberType Complex Type

The MemberType type describes the properties of a simple element in the axis hierarchy. For
example, in the Year:Quarter:Month:MonthDay axis dimension, the member type describes the
Year, the Quarter, the Month, or the MonthDay member of the hierarchy.
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The schema definition of the MemberType type is defined in the AxisInfo specification of this
message.

<xsd:complexType name="MemberType">

<xsd:sequence>
<xsd:any namespace="##targetNamespace" minOccurs="0" maxOccurs="unbounded"

processContents="skip" />

</xsd:sequence>
<xsd:attribute name="Hierarchy" type="xsd:string" />

</xsd:complexType>

Element | Description

xsd:any The memberType will contain one element for each property of the member that was
requested in the query. Therefore, both the content and the count of elements in the

MemberType are variable.

Attribute Description

Hierarchy The Hierarchy of the member.

2.2.4.1.1.2.1.1.3 TuplesType Complex Type

The TuplesType complex type is a collection of TupleType elements. For more information, see
section 2.2.4.1.1.2.1.1.4.

<xsd:complexType name="TuplesType">

<xsd:sequence>
<xsd:element name="Tuple" type="TupleType" minOccurs="0" maxOccurs="unbounded" />

</xsd:sequence>
</xsd:complexType>

2.2.4.1.1.2.1.1.4 TupleType Complex Type

The TupleType type describes the set of members that identifies a point in the axis hierarchy. A
TupleType type is a collection of MemberType objects.

<xsd:complexType name="TupleType">
<xsd:sequence>
<xsd:element name="Member" type="MemberType" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

Element | Description

Member A collection of MemberType elements that form the tuples along this axis of the mddataset
result.
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2.2.4.1.1.2.1.1.5 SetlListType Complex Type

A SetListType type describes a complex type that is composed of elements that belong to the
SetType group.

<xsd:complexType name="SetListType">
<xsd:group ref="SetType" minOccurs="0" maxOccurs="unbounded" />
<xsd:attribute name="Size" type="xsd:unsignedInt" />
</xsd:complexType>

2.2.4.1.1.2.1.1.5.1 msxmla:NormTupleSet Complex Type

The msxmla:NormTupleSet type provides an optimized format for a TupleSet. This format is
used when the DbpropMsmdOptimizeResponse property is appropriately set (see section
3.1.4.2.2.1.2.1).

<xsd:element name="NormTupleSet">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="NormTuples" type="msxmla:NormTuplesType" minOccurs="1"
maxOccurs="1"/>
<xsd:element name="MembersLookup" minOccurs="1" maxOccurs="1">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Members" type="xmla-ds:TupleType" minOccurs="1"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:complexType name="NormTuplesType">
<xsd:sequence>
<xsd:element name="NormTuple" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="MemberRef" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="MemberOrdinal" type="xsd:int" minOccurs="1"
maxOccurs="1"/>
<xsd:element name="MemberDispInfo" type="xsd:int" minOccurs="0"
maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
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2.2.4.1.1.2.1.2 NormType Model Group

The NormType model group<22> describes the possible types of sets that belong to the group. For
more information about model groups, see [XMLSCHEMA1].

<xsd:group name="NormType">
<NormAxis xmlns="http://schemas.microsoft.com/analysisservices/2003/xmla">
<xsd:sequence>
<xsd:element name="Metadata" type="MetadatasType" />
<xsd:element name="TupleSet" type="TuplesNormType" />
<xsd:element name="KeySet" type="KeysNormType" />
</xsd:sequence>
</xsd:group>

Each set type in the group is described independently in its own section:
= MetadatasType complex type
= TuplesNormType complex type

= KeysNormType complex type

2.2.4.1.1.2.1.2.1 MetadatasType Complex Type

The MetadatasType type<23> is a collection of MetadataType elements. For more information,
see section 2.2.4.1.1.2.1.2.2. Each hierarchy that is included on an axis contains one metadata
complex type object.

<xsd:complexType name="MetadatasType">
<xsd:sequence>
<xsd:element name="Metadata" type="MetadataType" minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

2.2.4.1.1.2.1.2.2 MetadataType Complex Type

The MetadataType type<24> describes the properties of a simple element in the axis hierarchy.
For example, in the Year:Quarter:Month:MonthDay axis dimension, the member type describes the
Year, the Quarter, the Month, or the MonthDay member of the hierarchy.

<xsd:complexType name="MetadataType">
<xsd:sequence>
<xsd:element name="HierUName" type="xsd:string" minOccurs="1" maxOccurs="1" />
<xsd:element name="HierFlags" type="xsd:int" minOccurs="1" maxOccurs="1" />
<xsd:element name="AllMemberName" type="xsd:string" minOccurs="1" maxOccurs="1" />
<xsd:element name="L#UName" type="xsd:string" minOccurs="1" maxOccurs="2" />
<xsd:element name="MemberFormatString" type="xsd:string" minOccurs="0" maxOccurs="1" />
<xsd:element name="DLValType" type="xsd:int" minOccurs="1" maxOccurs="1" />
</xsd:sequence>
</xsd:complexType>
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Attribute Description

HierUName The name of the hierarchy that uniquely identifies the hierarchy.

HierFlags 0 - Indicates that the hierarchy is from one of the dimensions.
1 - Indicates that the hierarchy is from the Measures dimension.

AllMemberName The name that uniquely identifies the All member.

L#UName The UniqueName (a name that uniquely identifies the level) generated by the
server for each level, where # is an integer that indicates the level number. The
only valid integers are 0 and 1, as in LOUName and L1UName.

MemberFormatString | The MemberFormatString provides the format string of the members of the
hierarchy.<25>

DLValType This value indicates the data type of the result:
=  VT_NULL= 1 indicates a null value.

= VT_I2= 2 indicates a 2-byte integer.

= VT_I4= 3 indicates a 4-byte integer.

=  T_R4= 4 indicates a 4-byte real.

= VT_R8= 5 indicates a 8-byte real.

= VT_CY= 6 indicates a currency.

= VT_DATE= 7 indicates a date.

= VT_BSTR= 8 indicates a binary string.

= VT _BOOL= 11 indicates a Boolean.

2.2.4.1.1.2.1.2.3 TuplesNormType Complex Type

The TuplesNormType type<26> is a collection of simple elements.

<xsd:complexType name="TuplesNormType">
<xsd:sequence>
<xsd:element name="TupleCount" type="xsd:integer" minOccurs="1" maxOccurs="1" />
<xsd:element name="Data" type="xsd:string" minOccurs="1" maxOccurs="1" />
</xsd:sequence>
</xsd:complexType>

Attribute Description

TupleCount | Indicates the count of tuples in the result.

Data The tuples of the result set that are represented in a condensed binary format. Each tuple is
represented by an offset of 4 bytes and by DisplayInfo of 4 bytes. The total size of the
content within the Data element is equal to 8 bytes (4 bytes offset plus 4 bytes
DisplayInfo) multiplied by the number of hierarchies that form the tuple (as identified in
the metadata set) multiplied by the tuple count. The offset indicates the position. Once the
client is able to form the UniqueName for each hierarchy member, the offset helps to
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Attribute Description

identify the correct member in the hierarchy that forms the tuple.

2.2.4.1.1.2.1.2.4 KeysNormType Complex Type

The KeysNormType type<27> is a collection of KeyNormType elements. For more information,
see section 2.2.4.1.1.2.1.2.5. Each hierarchy that is included on an axis contains one
KeyNormType complex type object.

<xsd:complexType name="KeysNormType">
<xsd:sequence>
<xsd:element name="KeySet" type="KeyNormType" minOccurs="1" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

2.2.4.1.1.2.1.2.5 KeyNormType Complex Type

The KeyNormType type<28> is a collection of two simple elements that represents the keys of all
the distinct members in a hierarchy.

<xsd:complexType name="KeyNormType">
<xsd:sequence>
<xsd:element name="DistinctCountMember" type="xsd:string" minOccurs="1" maxOccurs="1" />
<xsd:element name="Data" type="xsd:string" minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

Attribute Description

DistinctCountMember | Indicates the distinct count of keys in the hierarchy.

Data Keys of the distinct members of the hierarchy are represented in an optimized
format. Please see the format details that follow about how the keys are stored.

The following format details specify how the tuples are optimized within the Data element:

= The Data element contains the keys for each level of the hierarchy. If the key is of type String,
the key has a variable length. For keys that are not strings, the size can be estimated by
multiplying the number of distinct members by the value 9 (1 byte for data type, 4 bytes for
offset, and 4 bytes for DisplayInfo).

= If the data type is not a string, the next 8 bytes are used to represent the data, irrespective of
the data type.

= If the data type is a string, the length of the string is indicated by 4 bytes followed by the string.
= If the string is an empty string, it is represented by the value -1.

= Clients are expected to use the KeySet information to form the UniqueName of the member by
using the HierarchyUniqueName information in the metadata and appending that result by using
an opening square bracket ([), a KeyValue from the KeySet, and a closing square bracket (]).
For example, if the UniqueName of a hierarchy is specified as [Customer].[CustomerID], the
UniqueName for "Customer ID = 1" can be formed as [Customer].[CustomerID].[1]. Clients can
use the value that is specified in MemberFormatString to format the members in the hierarchy.
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= If there is a null string, the key is expected to be specified as an empty set of square brackets

(-

= Once the UniqueName for each member in a hierarchy is formed, the tuple can be constructed
by combining the unique names of each member and the offset that is specified in the TupleSet.

For example, if an axis contains two hierarchies as follows:

=Month hierarchy with HierarchyUniqueName [Calendar].[Month] with distinct members Null,
Jan, Feb, and Mar.

=Year hierarchy with HierarchyUniqueName [Date].[Year] with values {Null, Jan, Feb, Mar} and
{2010, 2011, 2012}.

Then, a tuple such as ([Calendar.Month].[Jan], [Date].[Year].[2011]) can be formed by using the
value in KeySet and the offset value in the Data element of TupleSet.

2.2.4.1.1.3 xmla-ds:CellData Complex Type

The CellData type describes a collection of Cell elements. The Cell element describes the
properties of a single cell of data.

The schema definition for the Cell element is defined in the CellInfo element specification of the
current instance of this message.

<xsd:complexType name="CellData">
<xsd:sequence>
<xsd:element name="Cell" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Value" minOccurs="0" maxOccurs="1">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Error" minOccurs="0" maxOccurs="unbounded">
<xsd:element name="ErrorCode" minOccurs="0" maxOccurs="1" />
<xsd:element name="Description" minOccurs="0" maxOccurs="1" />
<xsd:any namespace="##targetNamespace" minOccurs="0" maxOccurs="unbounded"
/>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:any namespace="##targetNamespace" minOccurs="0" maxOccurs="unbounded"
processContents="skip" />

</xsd:sequence>
<xsd:attribute name="CellOrdinal" type="xsd:unsignedInt" use="required" />
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>

If the OptimizeResponseFlag is set to 7 in the request, the following optimized formation for
CellData is returned.

<xsd:complexType name="CellData">
<xsd:sequence>
<CellSet xmlns="http://schemas.microsoft.com/analysisservices/2003/xmla" />
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<xsd:element name="Data" type="KeyNormType" minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

The Data element contains the cell values for all the tuples specified in the result. The first byte
represents the data type of the cell value. The next eight bytes represent the actual value.

2.2.4.1.1.3.1 CellOrdinal Attribute

The CellOrdinal attribute MUST be specified and indicates the ordinal of the cell. CellOrdinal is
numbered 0 to n-1, for n cells.

The axis reference for a cell can be calculated based on CellOrdinal. Conceptually, cells are
numbered in a dataset as if the dataset were a p-dimensional array, where p is the number of axes.
Cells are addressed in row-major order. The following illustration shows the formula for calculating
the ordinal number of a cell.

If axis k has U, members, the ordinal number of a cell whose
tuple ordinals are (5p.51,5z, ... Sp-q }is

p-1 i-1
TS, xE where E;= 1andE, =TT u,
i=0 k=

¥ represents the sum of the terms in the series and TT the
product.

Figure 5: Calculating ordinal number of a cell

The preceding formula will be applied to the result set shown in the following table. The query asked
for four measures on columns and a crossjoin of two states with four quarters on rows. In the
following dataset result, the CellOrdinal property for the part of the dataset result shown in the box
is the set {9, 10, 11, 13, 14, 15, 17, 18, 19%}. This is because the cells are numbered in row-major
order, starting with a CellOrdinal of zero for the upper left cell.

Next, the preceding formula is applied to the cell that is {CA, Q3, Store Cost}. Axis k=0 has Uk=4
members and axis k=1 has Uk=8 tuples. P is the total number of axes in the query, here equal to 2.
So, the initial summation is i=0 to 1. For i=0, the tuple ordinal on axis 0 of {Store Cost} is 1. For i
= 1, the tuple ordinal of {CA, Q3} is 2.

Fori=0,Ei=1,sofori=0thesumis1*1 =1 andfori=1, the sum is 2 (tuple ordinal) * 4 (the
value of Ei, computed as 1 * 4), or 8, and so the sum is equal to 1 + 8 = 9, the cell ordinal for that
cell.

Unit Sales Store Cost Store Sales Sales Count
CA Q1 16,890.00 14,431.09 $36,175.20 5498
Q2 18,052.00 15,332.02 $38,396.75 5915
Q3 18,370.00 15,672.83 $39,394.05 6014
Q4 21,436.00 18,094.50 $45,201.84 7015
OR Q1 19,287.00 16,081.07 $40,170.29 6184
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Unit Sales Store Cost Store Sales Sales Count
Q2 15,079.00 12,678.96 $31,772.88 4799
Q3 16,940.00 14,273.78 $35,880.46 5432
Q4 16,353.00 13,738.68 $34,453.44 5196

2.2.4.1.1.3.2 Cell Value Errors

Whenever an error occurs trying to return the value of a cell, the server sends an Error element,
inside the Value element of the cell, describing the error. For more information about the
corresponding grammar, see section 2.2.4.1.1.3.

The following sample shows a security error when the user tried to get results from a cell to which
he or she has restricted access.

<CellData>

<Cell CellOrdinal="10">
<Value>
<Error>
<ErrorCode>2148497527</ErrorCode>
<Description>Security Error.</Description>
</Error>
</Value>
</Cell>

</CellData>
</root>

2.2.4.1.2 xmla-e:emptyresult Complex Type
The xmla-e:emptyresult complex type is returned if the return result is empty.

The XSD for the xmla-e:emptyresult complex type is as follows.

<xsd:complexType name="emptyresult" >
<xsd:sequence>
<xsd:element name="Exception" minOccurs="0" type="Exception" />
<xsd:element name="Messages" minOccurs="0" type="Messages" />
</xsd:sequence>
</xsd:complexType>

Element Description

Exception | This optional element is returned if there are exceptions that accompany the empty result.
See section 2.2.4.1.5.1.

Messages | This optional element is returned if there are messages that accompany the empty result. See
section 2.2.4.1.5.2.
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2.2.4.1.3 xmla-rs:rowset Complex Type

The xmla-rs:rowset complex type is returned by commands whose return result is a rowset. The
XSD for the xmla-rs:rowset complex type is as follows.

<xsd:complexType name="rowset" >
<xsd:sequence>
<xsd:element ref="xs:Schema" minOccurs="0" />
<xsd:element name="row" minOccurs="0" maxOccurs="unbounded" type="row" />
<xsd:element name="Exception" minOccurs="0" type="Exception" />
<xsd:element name="Messages" minOccurs="0" type="Messages" />
</xsd:sequence>
</xsd:complexType>

Element Description

Schema An optional XSD schema that describes the format of the row. Whether it is returned depends
on the value of the Content server property. See section 4.4.2.

row Contains the rows with the results.

Exception | This optional element is returned if there are exceptions that accompany the empty result.
See section 2.2.4.1.5.1.

Messages | This optional element is returned if there are messages that accompany the empty result. See
section 2.2.4.1.5.2.

2.2.4.1.3.1 xmla-rs:row Complex Type

Each row element represents a row of tabular data.

<xsd:complexType name="row">
<xsd:sequence>
<xsd:any namespace="##any" minOccurs="0" maxOccurs ="unbounded" />
</xsd:sequence>
</xsd:complexType>

Element | Description

xsd:any The content of each row is variable. Each element within each row can be thought of as a
column in a tabular return result. There will be one element in each row to represent one
column in a tabular presentation. The Schema element within the rs:root element can be
used to obtain a dictionary of elements that will appear within each row, and the types of the
elements. Additional rows may be nested within a row result, to a single level. See section
2.2.4.1.3.1.1 for information on nested rows.

2.2.4.1.3.1.1 Nested Rowsets

A special case of the row element is where it is part of a nested rowset, and therefore contains the
contents of an additional row. This can be thought of as "a row within a row." However, the nested
row does not contain a new Row element. The limit of nesting is to one level. That is, nested rows
cannot contain additional nested rows.
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The nested rowset does not have a specific XSD. That is because the XSD definition for the xmla-
rs:row element is xsd:any, and therefore, the concept of nested rows is included within the XSD
definition of xmla-rs:row. However, the restriction is imposed that nesting is limited to one level.

This concept is best illustrated by a fragment of an example. The following code shows the return
result of one row from the DISCOVER_SCHEMA_ROWSETS Discover.

<row>
<SchemaName>DBSCHEMA CATALOGS</SchemaName>
<SchemaGuid>C8B52211-5CF3-11CE-ADE5-00AA0044773D</SchemaGuid>
<Restrictions>
<Name>CATALOG NAME</Name>
<Type>xsd:string</Type>
</Restrictions>
<RestrictionsMask>1</RestrictionsMask>
</row>

Note that the Restrictions column of the above row contains a nested row within it. The nested row
itself contains two elements, Name and Type. If a return result of xmla-rs:root contains a rowset

with nested rows, this is reflected in the Schema element of the particular xmla-rs:rowset return
result.

2.2.4.1.4 xmla-m:results Complex Type

The xmla-m:results complex type is returned only as a response to a Batch command. The
results element contains one or more root elements, one that corresponds to each command that
was executed within the Batch command. See section 3.1.4.3.2.2.1 for a description of the root
element and of the different types for the root element.

<xsd:complexType name="results" >
<xsd:sequence>
<xsd:element ref="xmla-e:root" minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

Element | Description

Root One or more xmla-e:root elements are contained by the results element. One xmla-e:root
element is returned for each command result in the Batch command stream.

2.2.4.1.5 Error and Warning Complex Types

2.2.4.1.5.1 xmla-x:Exception

The xmla-x:Exception complex type is used when the server encounters an error during execution.
This element MUST be empty.

An Exception element of type xmla-x:Exception can be returned at any point within a response if
the server encounters an exception. When an exception is encountered, the server also attempts to
close all open XML tags so that the response is well-formed XML.
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The server MAY, if partial recovery from an exception is possible, continue to append additional
response text after closing one or more of the open XML tags. In this way, a response might contain
more than one xmla-x:Exception element.

The XSD for the xmla-x:Exception type is as follows.

<xsd:complexType name="Exception">
<xsd:sequence>
<!--The Exception type MUST be empty-->
</xsd:sequence>
</xsd:complexType>

2.2.4.1.5.2 xmla-x:Messages

Any of the root elements may contain a messages element.

<xsd:complexType name="Messages">
<xsd:choice minOccurs="1" maxOccurs="unbounded">
<xsd:element name="Warning" type="WarningType" />
<xsd:element name="Error" type="ErrorType" />
</xsd:choice>
</xsd:complexType>

Element Description
Warning Information about the Warning.
Error Information about the Error.

2.2.4.1.5.2.1 WarningType

The XSD for the WarningType complex type is as follows.

<xsd:complexType name="WarningType">
<xsd:all>
<xsd:element name="Location" type="MessageLocation" minOccurs="0" />
</xsd:all>
<xsd:attribute name="WarningCode" type="xsd:int" />
<xsd:attribute name="Description" type="xsd:string" />
<xsd:attribute name="Source" type="xsd:string" />
<xsd:attribute name="HelpFile" type="xsd:string" />
</xsd:complexType>

Element Description

Location The location information for the Warning.
Attribute Description

WarningCode The warning code for the Warning.
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Attribute Description

Description A description of the Warning.
Source The source of the Warning, such as a product name.
HelpFile A help file that contains information about the Warning.

2.2.4.1.5.2.2 ErrorType

The XSD for the ErrorType complex type is as follows.

<xsd:complexType name="ErrorType">
<xsd:all>
<xsd:element name="Location" type="MessageLocation" minOccurs="0" />
<xsd:element name="Callstack" type="xsd:string" minOccurs="0" />
</xsd:all>
<xsd:attribute name="ErrorCode" type="xsd:int" />
<xsd:attribute name="Description" type="xsd:string" />
<xsd:attribute name="Source" type="xsd:string" />
<xsd:attribute name="HelpFile" type="xsd:string" />
</xsd:complexType>

Element Description

Location The location information for the Error.

Callstack The callstack at which the Error occurred.
Attribute Description

ErrorCode The error code for the Error.

Description A description of the Error.

Source The source of the Error, such as a product name.
HelpFile A help file that contains information about the Error.

2.2.4.1.5.2.3 Messagelocation

The Messagelocation type is used to identify the line and column location of a warning or an error
within a Statement element.

The XSD for the MessagelLocation complex type is as follows.

<xsd:complexType name="MessageLocation">
<xsd:all>
<xsd:element name="Start" >
<xsd:complexType>

<xsd:all>
<xsd:element name="Line" type="xsd:int" />
<xsd:element name="Column" type="xsd:int" />

</xsd:all>
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</xsd:complexType>
</xsd:element>
<xsd:element name="End" >
<xsd:complexType>
<xsd:all>
<xsd:element name="Line" type="xsd:int" />
<xsd:element name="Column" type="xsd:int" />
</xsd:all>
</xsd:complexType>
</xsd:element>
<xsd:element name ="LineOffset" type="xsd:int" minOccurs="0" maxOccurs="1"/>
<xsd:element name ="TextLength" type="xsd:int" minOccurs="0" maxOccurs="1"/>
<xsd:element name ="SourceObject" type="eng200:WarningLocationObject" minOccurs="0"
maxOccurs="1"/>

<xsd:element name ="DependsOnObject" type="eng200:WarningLocationObject" minOccurs="0"
maxOccurs="1"/>
<xsd:element name ="RowNumber" type="xsd:int" minOccurs="0" maxOccurs="1"/>

</xsd:all>
</xsd:complexType>

The MessagelLocation XSD depends on the following definitions in a namespace other than the
default namespace.

The following elements are defined in the eng200 namespace.

<xsd:element name="WarningColumn">
<xsd:complexType>
<xsd:all>
<xsd:element name="Dimension" type="xsd:string"/>
<xsd:element name="Attribute" type="xsd:string"/>
</xsd:all>
</xsd:complexType>
</xsd:element>

<xsd:element name="WarningMeasure">
<xsd:complexType>
<xsd:all>
<xsd:element name="Cube" type="xsd:string"/>
<xsd:element name="MeasureGroup" type="xsd:string"/>
<xsd:element name="MemberName" type="xsd:string"/>
</xsd:all>
</xsd:complexType>
</xsd:element>

<xsd:complexType name="WarningLocationObject">
<xsd:choice>
<xsd:element ref="eng200:WarningColumn"/>
<xsd:element ref="eng200:WarningMeasure"/>
</xsd:choice>
</xsd:complexType>

Element Description

Start The Start element contains a Line element (integer) and a Column element
(integer) that indicates the starting point of the Warning or Error.
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Element Description

End The End element contains a Line element (integer) and a Column element (integer)
that indicates the ending point of the Warning or Error.

LineOffset The number of characters from the beginning of the stream to the beginning of the
Start line.

TextLength Number of characters in the message location, between Start and End.

SourceObject The SourceObject is the object that has the error. The WarningLocation object

represents either a column or a measure.

DependsOnObject | The DependsOnObject is the object on which the SourceObject depends in the
case of a dependency error. The WarningLocation object represents either a column
or a measure.

Dimension Identifies the Dimension of the SourceObject or DependsOnObject.
Attribute Identifies the Attribute of the SourceObject or DependsOnObject.

Cube Identifies the Cube of the SourceObject or DependsOnObject.
MeasureGroup Identifies the MeasureGroup of the SourceObject or DependsOnObject.
MeasureName Identifies the MeasureName of the SourceObject or DependsOnObject.
RowNumber For calculation errors, the RowNumber in which the error occurred is provided.

2.2.4.2 Object Definition Complex Types

An XML payload is sent to the server within the Create command (see section 3.1.4.3.2.1.1.3) or
the Alter command (see section 3.1.4.3.2.1.1.4) to describe the objects on a server to be created
or altered. Each server object is represented by a complex type in the commands that are sent to
the server. The entire hierarchy of the complex types that comprise the available hierarchy of
objects is described in this section.

All types defined in this section are in the namespace eng: unless otherwise specified.

2.2.4.2.1 Rules that Apply to All Complex Types

There are some rules that apply to all of the complex types enumerated in this section. This
subsection enumerates rules that apply across all of the complex types.

2.2.4.2.1.1 Name, ID, and Description

Every structural object contains the following properties, as described in the subsequent sections
under each complex type description.<29><30>

= A name. Names of sibling objects MUST be unique, within some scope. The scope is generally
within the parent collection. Any exceptions to this are stated in the following, under the
description for the complex type. Name is what is exposed to client programmers in the schema
rowsets.

= An ID. The same restrictions on uniqueness apply to IDs. In addition, they are not changeable.
They are assigned upon creation, either by the user/tool, or automatically by the engine (if not
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specified) to the initial name of the object. ID is considered a management property. ID is not
exposed in the schema rowset for client programming.

= A description.

2.2.4.2.1.2 String Elements

In addition to restrictions on Name and ID string elements, Microsoft SQL Server Analysis Services
imposes restrictions on the handling of all string elements.<31>

2.2.4.2.1.3 Versioning

The protocol defined in this specification uses the
http://schemas.microsoft.com/analysisservices/2003/engine XML namespace. Forward/backward
compatibility is an important issue with the protocol that is described in this document because new
elements MAY be added in any release. When new elements are added in a release, with regard to
all previously released releases, the new element can be considered as one of the following:

= Ignorable
= Not ignorable

Ignorable elements are those that can be safely ignored by any release for which the element is
deemed to be harmless if it is ignored. That release will have been released before the element in
question existed. Therefore, that element will be an unexpected element to the component that
receives a command that contains that element. However, the receiving component MAY safely
ignore the presence of this unknown element and MAY process the rest of the elements as if the
unknown element were not present if the new element is not breaking.

If an element is deemed to be not ignorable to the release, that release MUST NOT successfully
process a command that contains the unknown element. The release MUST issue an error message
because it has encountered an unknown XML element that it cannot process and that it cannot
safely ignore.

This protocol does not include a mechanism to negotiate element version compatibility between a
client and a server. The only mechanism that is supplied transmits information that indicates when
elements can be ignored and when elements MUST NOT be ignored.

Information about whether an element is ignorable is obtained by using the namespace. The target
namespace for this protocol consists of the following format:

http://schemas.microsoft.com/analysisservices/YYYY/engine[/M[/N

The versioning that is described in this section refers only to this namespace and its derivatives.
Other namespaces that are referenced in this protocol definition are not versioned in the way that is
described in this section.

The http://schemas.microsoft.com/analysisservices namespace is referred to as "root". The
following rules apply to this root namespace:

= "YYYY" is the year of a major protocol release. This protocol was initially released in 2003, and
since that time, the only subsequent major release was in 2008. Therefore, YYYY will equal
"2003" or "2008" at this time. Subsequent protocol releases will have additional, future YYYY
tagging. The YYYY element of the namespace MUST NOT be changed in minor releases, such as
service packs and hotfixes. However, this component is not critical to compatibility issues, and
other users of this protocol may use any desired designation for YYYY.
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= "M" s the sequence number of the XML element. For every protocol release that introduces new
XML elements or new enumeration values for existing elements, a new sequence number for M
MUST be used. M MUST always be incremented; that is, every new M must be greater than any
previously used M. The very first version of this protocol did not use any value for M, and
therefore it is treated as if it were 0.

= "N"is the smallest and earliest protocol version number, so that a client or a server that was
originally released with this sequence number or higher can safely ignore this XML element. If N
is unspecified, it is assumed to be 0. This means that the XML element is nonbreaking to the
initial protocol release and to all subsequent protocol releases. If N is specified, a component
MUST compare N to M for its own release. If N is greater than M for its own release, this element
MUST NOT be ignored, and an error MUST be issued.

The namespace for an element is specified by using the "xmins" attribute within the instance XML.

For enumeration values, an XML valuens attribute is used when a new value is added to an existing
enumeration type. If the instance uses the new enumeration value, the valuens attribute MUST be
included for that element in the instance.

Clients and servers MUST look for the element namespace or the valuens attribute in order to
evaluate whether an element may be ignored.

For example, if a particular component that used this protocol were released and built to protocol
version 2, the namespace that it would recognize would be root/2003/engine/2. Therefore, for itself,
M = 2. If it receives an XML element with an xmlns attribute or a valuens attribute that has an N
component, and if that N component is greater than 2, then this component must issue an error. If
it receives an XML element with an N component that is less than or equal to 2, or if the N
component is absent (which means implicitly that N=0), then it may safely process the request.

This protocol also uses elements that do not have the following namespace base format:
http://schemas.microsoft.com/analysisservices/YYYY/engine[/M[/N]]

For these elements, this protocol does not provide any versioning capability and does not provide a
mechanism for determining whether an element is ignorable.

2.2.4.2.1.4 Optional Element Usage

The <xsd:sequence> usage expressed in the XSD is optional. Throughout this protocol definition, if
the <xsd:sequence> construct is used, it is not intended to be enforced by the protocol
requirements. Elements MAY appear in any order within the <xsd:sequence> tags.<32>

2.2.4.2.2 Complex Type Definitions for Server Object Hierarchy

Each type described in this section has an XSD fragment that describes the required XML syntax for
the type and a table of additional information about the elements that comprise the type. In addition
to a brief description of each element of each type, the table has columns for "Read-Only" and
"Default."

If a property is marked "Read-Only", the property is returned by the server in
DISCOVER_XML_METADATA. However, a value for the property cannot be set by the contents of a
Create or Alter command executed on the server.

The Default column indicates what value the server instantiates for the object if a Create or Alter
command omits that particular element from the definition that is being sent to the server. If the
value in the Default column is “Required”, there is no default value, and the command that is sent to
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the server MUST set a value for that property. If the command does not contain a value for the
property, the command results in an error.

Unless noted otherwise, all types that are described in this section are in the
http://schemas.microsoft.com/analysisservices/2003/engine nhamespace.

2.2.4.2.2.1 MajorObject

The MajorObject complex type represents a choice between the objects that can be created or
altered directly with a Create command or an Alter command. Any of the elements that are available
within the xsd:choice element for MajorObject are referred to as "major objects" throughout this

document.

<xsd:complexType
<xsd:choice>
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
</xsd:choice>

name="MajorObject">

name="AggregationDesign" type="AggregationDesign"/>
name="Assembly" type="Assembly"/>

name="Cube" type="Cube"/>

name="Database" type="Database"/>
name="DataSource" type="DataSource"/>
name="DataSourceView" type="DataSourceView"/>
name="Dimension" type="Dimension"/>
name="MdxScript" type="MdxScript"/>
name="MeasureGroup" type="MeasureGroup"/>
name="MiningModel" type="MiningModel"/>
name="MiningStructure" type="MiningStructure"/>
name="Partition" type="Partition"/>
name="Permission" type="Permission"/>
name="Perspective" type="Perspective"/>
name="Role" type="Role"/>

name="Server" type="Server"/>

name="Trace" type="Trace"/>

</xsd:complexType>

The following table specifies the elements that are included within the xsd:choice XSD schema
element for MajorObject.

Element Description

AggregationDesign | A complex type that specifies a group of aggregations for a measure group.

Assembly A complex type that specifies a function library containing functions that are
accessible by queries and scripts.

Cube A complex type that specifies a cube.

Database A complex type that specifies a database object.

DataSource A complex type that represents a source of data that is available to a database.

DataSourceView

A complex type that specifies a view over the schema of a data source.

Dimension

A complex type that specifies a dimension object.

MdxScript

A complex type that specifies a script defined in the MDX language that contains
calculation definition.
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Element

Description

MeasureGroup

A complex type that specifies a MeasureGroup object for a cube.

MiningModel

A complex type that specifies a mining model.

MiningStructure

A complex type that specifies a mining structure.

Partition A complex type that specifies a partition of a measure group.

Permission A complex type that specifies a set of permissions assigned to a role.

Perspective A complex type that specifies a Perspective object for a cube.

Role A complex type that specifies a role to which permissions can be assigned.

Server A complex type that specifies a server instance.

Trace A complex type that represents a trace object. A trace is a set of server events that

can be subscribed to by a client.

The following elements are common to all elements that are within the xsd:choice element for
MajorObject. To avoid repetition, this table is not repeated for each element within xsd:choice.

Read-
Element Only Default value Description
Name [Required] The object name.
D Defaults to The object ID string.
Name.
CreatedTimestamp Yes A timestamp for the time object was created.
LastSchemaUpdate | Yes A timestamp for the time that the schema was last
updated.
Description Empty The object description.
Annotations Empty A collection of Annotation objects.

2.2.4.2.2.2 Server

This complex type represents a Server instance.

SQL Server Analysis Services does not allow for the creation or deletion of the Server object.

<xsd:complexType
<xsd:all>

name="Server">

<!--These elements are common to each MajorObject-->

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

name="Name" type="xsd:string" />

name="ID" type="xsd:string" minOccurs="0" />
name="CreatedTimestamp" type="xsd:dateTime" minOccurs="0" />
name="LastSchemaUpdate" type="xsd:dateTime" minOccurs="0" />
name="Description" type="xsd:string" minOccurs="0" />
name="Annotations" minOccurs="0" >

<xsd:complexType>
<xsd:sequence>
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<xsd:element name="Annotation" type="Annotation" minOccurs="0"

maxOccurs="unbounded" />

</xsd:sequence>
</xsd:complexType>
</xsd:element>
<!--Extended elements for Server object-->
<xsd:element name="ProductName" type="xsd:string" minOccurs="0"
<xsd:element name="Edition" minOccurs="0" >
<xsd:simpleType>
<xsd:restriction base="xsd:string">

<xsd:enumeration value="Standard"/>
<xsd:enumeration value="Standardé64"/>
<xsd:enumeration value="Enterprise"/>
<xsd:enumeration value="Enterprise64"/>
<xsd:enumeration value="Developer"/>
<xsd:enumeration value="Developer64"/>
<xsd:enumeration value="Evaluation"/>
<xsd:enumeration value="Evaluation64"/>
<xsd:enumeration value="Local"/>
<xsd:enumeration value="Local64"/>
<xsd:enumeration value="BusinessIntelligence"/>
<xsd:enumeration value="BusinessIntelligence64"/>

</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="EditionID" type="xsd:long" minOccurs="0" />
<xsd:element name="Version" type="xsd:string" minOccurs="0" />
<xsd:element ref="eng300:ServerMode" minOccurs="0" />
<xsd:element name="ProductLevel" type="xsd:string" minOccurs="0" />
<xsd:element name="Databases " minOccurs="0" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Database" type="Database" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Assemblies" minOccurs="0" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Assembly" type="Assembly" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Traces" minOccurs="0" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Trace" type="Trace" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Roles" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Role" type="Role" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
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</xsd:complexType>

</xsd:element>
<xsd:element name="ServerProperties" minOccurs="0" >

<xsd:complexType>
<xsd:sequence>

<xsd:element name="ServerProperty" type="ServerProperty"

</xsd:element>

</xsd:all>

</xsd:complexType>

In the namespace eng300:

<xsd:element name

<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Multidimensional" />
<xsd:enumeration value="Tabular" />
<xsd:enumeration value="SharePoint" />

</xsd:restriction>

</xsd:simpleType>

</xsd:element>

minOccurs="0"
</xsd:sequence>
</xsd:complexType>

="ServerMode">

maxOccurs="unbounded" />

Also included in the Server object are all of the elements from MajorObject. For more information,
see section 2.2.4.2.2.1.

Read- Default
Element Only value Description
ProductName Yes The product name.
Edition Yes The product edition. The text values of the enumeration
describe the edition to which each enumeration value sets
this element, respectively.
EditionID Yes The ID for the edition.<33>
Version Yes The product version.<34>
ServerMode Yes Specifies the mode the server is operating in. Values include:
= Multidimensional - Multidimensional and Data Mining
Mode.

= Tabular - Tabular mode.

= SharePoint - Server is operating as a SharePoint shared
service.

ProductLevel Yes The product level.

Databases Empty A collection of Database objects.
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Read- Default
Element Only value Description
Assemblies Empty A collection of Assembly objects.
Traces Empty A collection of Trace objects.
Roles Empty A collection of Role objects.
ServerProperties Empty A collection of ServerProperty objects.

2.2.4.2.2.2.1 ServerProperty

A ServerProperty is a name/value pair that contains values for setting server properties.<35>

<xsd:complexType name="ServerProperty" >
<xsd:all>
<xsd:element name="Name" type="xsd:string" />
<xsd:element name="Value" type="xsd:string" />
<xsd:element name="RequiresRestart" type="xsd:boolean" minOccurs="0" />
<xsd:element name="PendingValue" type="xsd:anySimpleType" minOccurs="0" />
<xsd:element name="DefaultValue" type="xsd:anySimpleType" minOccurs="0" />
<xsd:element name="DisplayFlag" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="Type" minOccurs="0" type="xsd:string" />
</xsd:all>
</xsd:complexType>

Read- Default

Element Only value Description

Name [Required] The name of the property.

Value [Required] The value of the property.

RequiresRestart | Yes When true, the server MUST be restarted before the new
value takes effect; otherwise, false.

PendingValue Yes A value that will be instantiated at next server restart.

DefaultValue Yes The default value when the server is installed.

DisplayFlag Yes When true, this is a hint provided by the server to the client
that indicates that it is recommended to display this property
in the user interface; otherwise, false.

Type Yes The type of the server property. This is expressed as an XSD
type.

2.2.4.2.2.3 Assembly

The Assembly complex type represents a function library that can be invoked from within a
multidimensional expression (MDX), Database Mining Extensions (DMX), or SQL query.

Assembly is an abstract type, and will require an instance to identify the type of Assembly being
sent--ComAssembly or ClrAssembly.
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<xsd:complexType name="Assembly" abstract="true" >

<xsd:sequence>

<!--These elements are common to each MajorObject-->

type="xsd:string" />

<xsd:element name="ID" type="xsd:string" minOccurs="0" />

<xsd:element name="CreatedTimestamp" type="xsd:dateTime" minOccurs="0" />
<xsd:element name="LastSchemaUpdate" type="xsd:dateTime" minOccurs="0" />
<xsd:element name="Description" type="xsd:string" minOccurs="0" />

<xsd:element name="Name"

<xsd:element name="Annotation" minOccurs="0" >
<xsd:complexType>
<xsd:sequence>

<xsd:element name="Annotation" type="Annotation" minOccurs="0"

maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<!--Extended elements for Assembly object-->
<xsd:element name="ImpersonationInfo" type="ImpersonationInfo"
minOccurs="0" />
</xsd:sequence>
</xsd:complexType>

Also included in the Assembly object are all of the elements from MajorObject. For more

information, see section 2.2.4.2.2.1.

Read- Default
Element Only value Description
ImpersonationInfo Empty User credentials under which to invoke the
assembly.

2.2.4.2.2.3.1 ComAssembly

The ComAssembly complex type represents a Component Object Model (COM) library.

ComAssembly is derived from Assembly.

COM assemblies treat ImpersonationMode=Default as ImpersonateCurrentUser. COM assemblies do

not support impersonation modes other than ImpersonateCurrentUser.

<xsd:complexType name="ComAssembly">

<xsd:complexContent>

<xsd:extension base="Assembly">

<xsd:sequence>

<xsd:element name="Source" type="xsd:string" minOccurs="0"/>

</xsd:sequence>
</xsd:extension >
</xsd:complexContent>
</xsd:complexType>

Also included in ComAssembly are all of the elements from Assembly. For more information, see

section 2.2.4.2.2.3.
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Read- Default
Element | only value Description

Source Empty This element MUST contain either a file name or a PROG ID
(program ID).

2.2.4.2.2.3.2 ClIrAssembly

The ClrAssembly complex type represents a CLR assembly. CLR assemblies treat
ImpersonationMode=Default as ImpersonateServiceAccount for the Safe permission set and
ImpersonateCurrentUser for the ExternalAccess and Unrestricted permission sets. CLR assemblies
support all impersonation modes.

ClrAssembly is derived from Assembly.

<xsd:complexType name="ClrAssembly">
<xsd:complexContent>
<xsd:extension base="Assembly" >
<xsd:sequence>
<xsd:element name="Files" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="File" type="ClrAssemblyFile"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="PermissionSet" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Safe"/>
<xsd:enumeration value="ExternalAccess"/>
<xsd:enumeration value="Unrestricted"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

Also included in ClrAssembly are all the elements from Assembly. For more information, see
section 2.2.4.2.2.3.

Read- Default
Element Only value Description

Files [Required] A collection of file elements, each of which includes the contents
of an Assembly file. At least one file in the collection of files
MUST have a Type element that has a value of "Main".

PermissionSet "Safe" The access permission level that the server will apply to this
Assembly object.

The enumeration values are:
Safe - Only internal computation and local data access is
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Read- Default
Element Only value Description

allowed. Safe is the most restrictive permission set. Code
executed by an assembly with Safe permissions cannot access
external system resources such as files, the network,
environment variables, or the registry.

ExternalAccess - Safe, with the additional ability to access
external system resources such as files, networks,
environmental variables, and the registry.

Unrestricted - Allows assemblies unrestricted access to
resources, both inside and outside Microsoft SQL Server. Code
that executes from within an unrestricted assembly can call
unmanaged code.

2.2.4.2.2.3.2.1 CIrAssemblyFile

ClrAssemblyFile specifies the actual contents of a CLR assembly file.

<xsd:complexType name="ClrAssemblyFile">
<xsd:all>
<xsd:element name="Name" type="xsd:string"/>
<xsd:element name="Type" >
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Main" />
<xsd:enumeration value="Dependent" />
<xsd:enumeration value="Debug" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Data" type="DataBlock" />
</xsd:all>
</xsd:complexType>

Read- Default

Element | Only value Description

Name [Required] The name of the file.

Type [Required] The type of the file. The enumeration types are as follows:
= Main - This is the main assembly file.
=  Dependent - This is a dependent assembly file.
= Debug - This is a debug assembly file version.

Data [Required] A collection of DataBlock elements that constitute the file
contents.

2.2.4.2.2.3.2.2 DataBlock

DataBlock specifies the binary contents of each block of Assembly code.
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<xsd:complexType
<xsd:sequence>
<xsd:element

</xsd:sequence>

name="DataBlock">

name="Block" type="xsd:base64Binary"
minOccurs="0" maxOccurs="unbounded"/>

</xsd:complexType>

Element Read-Only Default value Description

Block

Empty A block of data representing a portion of the file contents.

2.2.4.2.2.4 Trace

The Trace complex type represents a trace object. A trace consists of a set of server events that a
client can subscribe to by using the Subscribe command.

<xsd:complexType
<xsd:all>

name="Trace">

<!--These elements are common to each MajorObject-->

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

name="Name" type="xsd:string" />

name="ID" type="xsd:string" minOccurs="0" />
name="CreatedTimestamp" type="xsd:dateTime" minOccurs="0" />
name="LastSchemaUpdate" type="xsd:dateTime" minOccurs="0" />
name="Description" type="xsd:string" minOccurs="0" />
name="Annotations" minOccurs="0" >

<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"

maxOccurs="unbounded" />

</xsd:sequence>

</xsd:complexType>
</xsd:element>

<!--Extended
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

elements for Trace object-->

name="LogFileName" type="xsd:string" minOccurs="0"/>
name="LogFileAppend" type="xsd:boolean" minOccurs="0"/>
name="LogFileSize" type="xsd:long" minOccurs="0" />
name="Audit" type="xsd:boolean" minOccurs="0"/>
name="LogFileRollover" type="xsd:boolean" minOccurs="0"/>
name="AutoRestart" type="xsd:boolean" minOccurs="0"/>
name="StopTime" type="xsd:dateTime" minOccurs="0"/>
name="Filter" type="TraceFilter" minOccurs="0" />
name="Events" >

<xsd:complexType>
<xsd:sequence>
<xsd:element name="Event" type="Event" minOccurs="0"

maxOccurs="unbounded" />

</xsd:sequence>

</xsd:complexType>
</xsd:element>

</xsd:all>

</xsd:complexType>
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Read- Default

Element Only value Description

LogFileName Empty The file name for the log file. LogFileName MUST contain
the .trc file name extension.

LogFileAppend False When true, indicates to append to the existing log file;
otherwise, false.

LogFileSize 0 An integer that sets maximum file size in MB. If zero or
negative, it means no maximum size.<36>

Audit False When true, indicates that a Trace element is not allowed to
drop events, even if this results in degraded performance on
the server; otherwise, false.

LogFileRollover False A Boolean that indicates what to do if LogFileSize is
exceeded. If true, a new file is started; if false, logging stops.

AutoRestart False When true, performs a Trace auto restart with service
stop/start; otherwise, false.

StopTime No stop The time that the server will stop logging to the Trace log

time file.

Filter Empty A complex XML type that specifies a logical condition that will
determine whether or not the event is included in Trace
output.<37>

Events [Required] A collection of Event objects.

2.2.4.2.2.4.1 Event

The Event complex type represents an event that is traced.

<xsd:complexType name="Event">

<xsd:all>

<xsd:element name="EventID" type="xsd:string"/>
<xsd:element name="Columns" type="EventColumnID"/>

</xsd:all>

</xsd:complexType>

Element Read-Only Default value Description
EventID [Required] The ID string for the Event.
Columns [Required] A collection of objects of type EventColumn.

2.2.4.2.2.4.1.1 EventColumnID

The EventColumnID complex type describes the columns for this Event.

<xsd:complexType name="EventColumnID">
<xsd:sequence>
<xsd:element name="ColumnID" type="xsd:string" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
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Element Read-Only Default value Description

ColumnID

[Required] The ID of the column used for this event.

2.2.4.2.2.4.2 TraceFilter

The Filter for a trace is expressed as an XML structure. This structure amounts to a logical

expression.

<xsd:complexType

name="TraceFilter" >

<xsd:choice minOccurs="1" maxOccurs="1">

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
</xsd:choice>

name="Not" type="not type" minOccurs="0" />

name="0r" type="and or type" minOccurs="0" />
name="And" type="and or type" minOccurs="0" />
name="Equal" type="bool binop" minOccurs="0" />
name="NotEqual" type="bool binop" minOccurs="0" />
name="Less" type="bool binop" minOccurs="0" />
name="LessOrEqual" type="bool binop" minOccurs="0" />
name="Greater" type="bool binop" minOccurs="0" />
name="GreaterOrEqual" type="bool binop" minOccurs="0" />
name="Like" type="bool binop" minOccurs="0" />
name="NotLike" type="bool binop" minOccurs="0" />

</xsd:complexType>

<xsd:complexType

name="not type" >

<xsd:choice maxOccurs="1" minOccurs="1">

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
</xsd:choice>

name="Not" type="not type" minOccurs="0" />

name="0Or" type="and or type" minOccurs="0" />
name="And" type="and or type" minOccurs="0" />
name="Equal" type="bool binop" minOccurs="0" />
name="NotEqual" type="bool binop" minOccurs="0" />
name="Less" type="bool binop" minOccurs="0" />
name="LessOrEqual" type="bool binop" minOccurs="0" />
name="Greater" type="bool binop" minOccurs="0" />
name="GreaterOrEqual" type="bool binop" minOccurs="0" />
name="Like" type="bool binop" minOccurs="0" />
name="NotLike" type="bool binop" minOccurs="0" />

</xsd:complexType>

<xsd:complexType

name="and or type" >

<xsd:choice maxOccurs="2" minOccurs="2">

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
</xsd:choice>

name="Not" type="not type" minOccurs="0"/>

name="0r" type="and or type" minOccurs="0" />
name="And" type="and or type" minOccurs="0" />
name="Equal" type="bool binop" minOccurs="0" />
name="NotEqual" type="bool binop" minOccurs="0" />
name="Less" type="bool binop" minOccurs="0" />
name="LessOrEqual" type="bool binop" minOccurs="0" />
name="Greater" type="bool binop" minOccurs="0" />
name="GreaterOrEqual" type="bool binop" minOccurs="0" />
name="Like" type="bool binop" minOccurs="0" />
name="NotLike" type="bool binop" minOccurs="0" />

</xsd:complexType>
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<xsd:complexType name="bool binop" >
<xsd:all>
<xsd:element name="ColumnID" type="xsd:string"/>
<xsd:element name="Value" type="xsd:string" />
</xsd:all>
</xsd:complexType>

2.2.4.2.2.5 Database

The Database complex type represents a database.

<xsd:complexType name="Database">
<xsd:all>
<!--These elements are common to each MajorObject-->

<xsd:element name="Name" type="xsd:string" />

<xsd:element name="ID" type="xsd:string" minOccurs="0" />

<xsd:element name="CreatedTimestamp" type="xsd:dateTime" minOccurs="0" />
<xsd:element name="LastSchemaUpdate" type="xsd:dateTime" minOccurs="0" />
<xsd:element name="Description" type="xsd:string" minOccurs="0" />
<xsd:element name="Annotation" minOccurs="0" >

<xsd:complexType>

<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<!--Extended elements for Database object-->
<xsd:element name="LastUpdate" type="xsd:dateTime" minOccurs="0" />
<xsd:element name="State" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Processed" />
<xsd:enumeration value="PartiallyProcessed" />
<xsd:enumeration value="Unprocessed" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element ref="engl00:ReadWriteMode" minOccurs="0" />
<xsd:element ref="engl00 100:DbStorageLocation” minOccurs="0"/>
<xsd:element name="AggregationPrefix" type="xsd:string" minOccurs="0"/>

<xsd:element name="ProcessingPriority" type="xsd:integer" minOccurs="0"/>

<xsd:element name="EstimatedSize" type="xsd:long" minOccurs="0"/>
<xsd:element name="LastProcessed" type="xsd:dateTime" minOccurs="0"/>
<xsd:element name="Language" type="xsd:integer" minOccurs="0"/>
<xsd:element name="Collation" type="xsd:string" minOccurs="0"/>
<xsd:element name="Visible" type="xsd:boolean" minOccurs="0"/>

<xsd:element name="MasterDataSourceID" type="xsd:string" minOccurs="0"/>

<xsd:element name="DataSourcelmpersonationInfo" type="ImpersonationInfo"
minOccurs="0" />
<xsd:element name="Accounts" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Account" type="Account" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
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</xsd:element>
<xsd:element name="DataSources" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="DataSource" type="DataSource" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="DataSourceViews" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="DataSourceView" type="DataSourceView"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Dimensions" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Dimension" type="Dimension"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Cubes" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Cube" type="Cube" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="MiningStructures" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="MiningStructure" type="MiningStructure"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Roles" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Role" type="Role" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Assemblies" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Assembly" type="Assembly" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="DatabasePermissions" minOccurs="0">
<xsd:complexType>
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<xsd:sequence>
<xsd:element name="DatabasePermission" type="DatabasePermission"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Translations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Translation" type="Translation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element ref="eng200 200:StorageEngineUsed" minOccurs="0" />
<xsd:element ref="eng200 200:ImagePath" minOccurs="0" />
<xsd:element ref="eng200 200:ImageUrl" minOccurs="0" />
<xsd:element ref="eng200 200:ImageUniqueID" minOccurs="0" />
<xsd:element ref="eng200 200:ImageVersion" minOccurs="0" />
<xsd:element ref="eng200_200:Token" minOccurs="0" />
<xsd:element ref="eng200:CompatibilityLevel™ minOccurs="0" />
<xsd:element ref="eng300 300:DirectQueryMode" minOccurs="0" />
</xsd:all>
</xsd:complexType>

The Database XSD depends upon the following definitions in namespaces other than the default
namespace.

In the namespace eng100:

<xsd:element name="ReadWriteMode" >
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="ReadWrite" />
<xsd:enumeration value="ReadOnly" />
<xsd:enumeration value="ReadOnlyExclusive" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>

In the namespace eng100_100:

<xsd:element name="DbStoragelLocation" type="xsd:string" />

In the namespace eng200:

<xsd:element name="CompatibilityLevel" type="xsd:integer" />

In the namespace eng200_200:
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<xsd:element name="StorageEngineUsed" >
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Traditional" />
<xsd:enumeration value="InMemory" />
<xsd:enumeration value="Mixed" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="ImagePath" type="xsd:string" />
<xsd:element name="ImageUrl" type="xsd:string" />
<xsd:element name="ImageUniqueID" type="xsd:string" />
<xsd:element name="ImageVersion" type="xsd:string" />
<xsd:element name="Token" type="xsd:string" />

In the namespace eng300_300:

<xsd:element name="DirectQueryMode">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="InMemory" />
<xsd:enumeration value="DirectQueryWithInMemory" />
<xsd:enumeration value="InMemoryWithDirectQuery" />
<xsd:enumeration value="DirectQuery" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>

Read- Default

Element Only value Description
Name [Required] The object name.
D Defaults to The object ID string.
Name.
CreatedTimestamp Yes A timestamp that indicates the time that object

was created.

LastSchemaUpdate Yes A timestamp that indicates the time that the
schema was last updated.

LastUpdate Yes A timestamp that indicates the last time the
database or any of its contained major objects
was altered.

Description Empty The object description.

State Yes The current state of processing within the

Database objects. The enumeration values
are as follows:

= Processed - The object has been
processed.

= PartiallyProcessed - The object has been
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Element

Read-
Only

Default
value

Description

partially processed.

= Unprocessed - The object has not been
processed.

ReadWriteMode

Yes

"ReadWrite"

An enumeration value that indicates the access
modes allowed to the database. The
enumeration values are as follows:

= ReadWrite - Read-write access is allowed.
= ReadOnly - Read-only access is allowed.

= ReadOnlyExclusive - Read-only exclusive
access is allowed.

DbStoragelocation

Empty

A valid UNC path for where the server will
store the data for this database.

AggregationPrefix

Empty

The common prefix that can be used for
aggregation names for all the partitions in a
database.

ProcessingPriority

An integer that indicates the priority for
processing, when lazy processing is used.
Higher integer values will be processed before
lower integer values.

EstimatedSize

Yes

The estimated size of the database in bytes.

LastProcessed

Yes

A timestamp that indicates the date and time
when the object was last processed. Updated
only if the process command actually
processes the database; processing all objects
in the database individually will not update it.

Language

Empty

The language code identifier (LCID)* of the
language to use by default.<38>

Collation

Empty

The collation sequence.

Visible

True

When true, indicates that the database is
visible to clients; otherwise, false.

MasterDataSourcelD

Empty

A string that specifies the
MasterDataSourceID of the Online Analytical
Processing (OLAP) data source that points to
the master server for remote partitions.

DataSourceImpersonationInfo

Empty

The default user credentials to connect to data
source.

Accounts

Empty

A collection of objects of type Account.

DataSources

Empty

A collection of objects of type DataSource.
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Read- Default

Element Only value Description

DataSourceViews Empty A collection of objects of type DataSourceView.

Dimensions Empty A collection of objects of Dimension objects.

Cubes Empty A collection of Cube objects.

MiningStructures Empty A collection of MiningStructure objects.

Roles Empty A collection of Role objects.

Assemblies Empty A collection of Assembly objects.

DatabasePermissions Empty A collection of DatabasePermission objects.

Translations Empty A collection of Translation objects.

Annotations Empty A collection of Annotation objects.

StorageEngineUsed "Traditional" An enumeration value that indicates which of
the types of available storage engines to use.
The enumeration values are as follows:
= Traditional -MOLAP storage is used.
= InMemory - In memory storage is used.
= Mixed - A mixture of MOLAP and In

memory storage is used.

ImagePath Yes The UNC path of the file from which this
database was loaded. The database MUST be
loaded or created by using the ImagelLoad
(section 3.1.4.3.2.1.1.28) command;
otherwise the element will be empty.

ImageUrl Yes The URL of the file from which this database
was loaded. This element will be empty if the
database is not loaded from a URL.

ImageUniquelD Yes The Unique ID assigned to this database, if it
was loaded from a URL location. This element
will be empty if the database is not loaded
from a URL location.

ImageVersion Empty A string that represents a timestamp

containing the last time that the file that
contains the database was updated. The string
format is MM/dd/yyyy HH:mm:ss [AM/PM].
This element will be empty if the database is
not loaded from a file.

CompatibilityLevel

Specifies the compatibility level of the
database.<39>

DirectQueryMode

DirectQueryMode, in conjunction with the
Direct Query connection string property,
determines which mode is to be used for a
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Read- Default

Element Only value Description
query.
DirectQueryMode has following values:
= InMemory - default property
= DirectQueryWithInMemory
=  InMemoryWithDirectQuery
= DirectQuery
DirectQueryMode connection string property
values are:
=  Default
=  DirectQuery
= InMemory
InMemoryWithDirectQuery
User connecting with DirectQueryMode
connection string property set to InMemory or
Default will be querying database in cached
mode.
User connecting with DirectQueryMode
connection string property set to DirectQuery
will be querying database in DirectQuery
mode.
Note If database is using features that are
incompatible with the supported set of features
in DirectQuery mode, run-time error will be
generated.
DirectQueryWithInMemory
User connecting with DirectQueryMode
connection string property set to DirectQuery
or Default will be querying database in
DirectQuery mode.
User connecting with DirectQueryMode
connection string property set to InMemory will
be querying database in Cached mode.
InMemory\DirectQuery
User connecting with DirectQueryMode
property other than Default or
DirectQuery\InMemory (respectively) will be
given an error indicating the particular
situation.

Token Specifies the token of a user whose database
access needs to be restricted to a single
database.

*Several LCID values are supported.<40>

[MS-SSAS] — v20131205

SQL Server Analysis Services Protocol

Copyright © 2013 Microsoft Corporation.

Release: Thursday, December 5, 2013

66 / 765



2.2.4.2.2.5.1 Account

Dimensions that are of the type Accounts might have an attribute marked as providing the

Account Type (such as Income, Expense, and Balance). Measures can then have an aggregate
function of ByAccount. The set of account types defined for a database map the valid account types

to the aggregate functions that apply for measures marked with ByAccount.

<xsd:complexType name="Account">
<xsd:all>
<xsd:element name="AccountType" type="xsd:string" />
<xsd:element name="AggregationFunction" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >

<xsd:enumeration value="Sum" />
<xsd:enumeration value="Count" />
<xsd:enumeration value="Min" />
<xsd:enumeration value="Max" />
<xsd:enumeration value="DistinctCount" />
<xsd:enumeration value="None" />

<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
</xsd:restriction>
</xsd:simpleType>
</xsd:element>

value="AverageOfChildren" />
value="FirstChild" />
value="LastChild" />
value="FirstNonEmpty" />
value="LastNonEmpty" />

<xsd:element name="Aliases" minOccurs="0" >

<xsd:complexType>
<xsd:sequence>

<xsd:element name="Alias" type="xsd:string" minOccurs="0"

maxOccurs="unbounded" />

</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:element name="Annotations" minOccurs="0">

<xsd:complexType>
<xsd:sequence>

<xsd:element name="Annotation" type="Annotation" minOccurs="0"

maxOccurs="unbounded" />

</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:all>
</xsd:complexType>

Read-
Element Only

Default
value Description

AccountType

[Required] A string value that represents the name of the account
type. The following list of known string values can be
extended:

"Income" - Represents an Income account type.
"Expense" - Represents an Expense account type.
"Flow" - Represents a Flow account type.
"Balance" - Represents a Balance account type.
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Element

Read- Default
Only value Description

"Asset" - Represents an Asset account type.
"Liability" - Represents a Liability account type.
"Statistical" - Represents a Statistical account type.

AggregationFunction

"Sum The aggregation function to use for the Account Type.

Each enumeration value is the name of the aggregation
function that would be set by choosing that value. The
possible values for the enumeration are as follows:

Sum - Calculates the sum of values for all child members.
Count - Retrieves the count of all child members.

Min - Retrieves the lowest value for all child members.
Max - Retrieves the highest value for all child members.

DistinctCount - Retrieves the count of all unique child
members.

None - No aggregation is performed. All values for leaf
and nonleaf members in a dimension are supplied directly
from the fact table for the measure group that contains
the measure. If no value can be read from the fact table
for a member, the value for that member is set to null.

AverageOfChildren - Calculates the average of values
for all nonempty child members.

FirstChild - Retrieves the value of the first child member.
LastChild - Retrieves the value of the last child member.

FirstNonEmpty - Retrieves the value of the first
nonempty child member.

LastNonEmpty - Retrieves the value of the last
nonempty child member.

Aliases

Empty A collection of strings, each of which will be treated as an
alias for the given Account Type.

Annotations

Empty A collection of Annotation objects.

2.2.4.2.2.6 DataSource

The DataSource complex type represents a source of data for cubes, dimensions, and mining
structures. The following complex types extend this type:

= RelationalDataSource

= OlapDataSource

<xsd:complexType
<xsd:all>

name="DataSource" abstract="true" >

<!--These elements are common to each MajorObject-->

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

name="Name" type="xsd:string" />

name="ID" type="xsd:string" minOccurs="0" />
name="CreatedTimestamp" type="xsd:dateTime" minOccurs="0" />
name="LastSchemaUpdate" type="xsd:dateTime" minOccurs="0" />
name="Description" type="xsd:string" minOccurs="0" />
name="Annotations" minOccurs="0" >
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<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<!--Extended elements for DataSource object-->
<xsd:element name="ManagedProvider" type="xsd:string" minOccurs="0"/>
<xsd:element name="ConnectionString" type="xsd:string"/>
<xsd:element name="ConnectionStringSecurity" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="PasswordRemoved" />
<xsd:enumeration value="Unchanged" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="ImpersonationInfo" type="ImpersonationInfo"
minOccurs="0" />
<xsd:element name="Isolation" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="ReadCommitted" />
<xsd:enumeration value="Snapshot" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="MaxActiveConnections" type="xsd:integer"
minOccurs="0"/>
<xsd:element name="Timeout" type="xsd:duration" minOccurs="0" />
<xsd:element name="DataSourcePermissions" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="DataSourcePermission" type="DataSourcePermission"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element ref="eng300:QueryImpersonationInfo”™ minOccurs="0" />
<xsd:element ref="eng300:QueryHints" minOccurs="0" />
</xsd:all>
</xsd:complexType>

Also included in the DataSource object are all the elements from MajorObject.

The following elements are defined in the namespace eng300:

<xsd:element name="QueryImpersonationInfo" type="eng:ImpersonationInfo" />
<xsd:element name="QueryHints" type="xsd:string" />

Read-
Element Only Default value Description

ManagedProvider Empty The managed provider name.
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Read-

Element Only

Default value

Description

ConnectionString

[Required]

The connection string. The password may be
stripped out, depending upon the setting of
the ConnectionStringSecurity element.

ConnectionStringSecurity | Yes

"Unchanged"

An enumeration value that specifies whether
the user's password is stripped from the data
source connection string for security purposes.
The enumeration values are as follows:

= PasswordRemoved - The user’s
password is stripped from the connection
string.

= Unchanged - The connection string text is
unchanged.

ImpersonationInfo

Empty

The user credentials that are used to connect
to a data source.

Isolation

"ReadCommitted"

An enumeration value that specifies the
isolation level for reading data that was
modified but not committed by another
simultaneous transaction. The enumeration
values are as follows:

=  ReadCommitted - ReadCommitted
isolation is used.

= Snapshot - Snapshot isolation is used.

MaxActiveConnections

10

The maximum number of concurrent
connections to the data source.

A negative humber means that there is no
limit. A value of zero means the default limit.

Timeout

Server default.

An integer that specifies the time, in seconds,
after which an attempt to retrieve data reports
a timeout.

DataSourcePermissions

Empty

A collection of objects of type
DataSourcePermission.

QueryImpersonationInfo

Empty

The user credentials that are used to connect
to a data source in DirectQuery mode. If not in
DirectQuery mode, the value is ignored. If not
provided, the credentials are obtained from
the Impersonation element, also in this
table.

QueryHints

Empty

If provided, the query hint is appended to any
query before the query is invoked in
DirectQuery mode.
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2.2.4.2.2.6.1 RelationalDataSource

The RelationalDataSource complex type represents a relational data source.

<xsd:complexType name="RelationalDataSource" >
<xsd:complexContent>

<xsd:extension base="DataSource" />
</xsd:complexContent>
</xsd:complexType>

2.2.4.2.2.6.2 OlapDataSource

The OlapDataSource complex type represents an OLAP data source.

<xsd:complexType name="OlapDataSource" >
<xsd:complexContent>
<xsd:extension base="DataSource" />
</xsd:complexContent>
</xsd:complexType>

2.2.4.2.2.6.3 PushedDataSource

The PushedDataSource complex type represents a chunk of tabular data being pushed into the

server. This is in contrast to RelationalDataSource and OlapDataSource, where the server pulls the
data by sending queries to the data source.

PushedDataSource cannot be specified in a Create or Alter co
Process command. For more information, see section 3.1.4.3.2.

mmand. It can be used only within a
1.1.6.

<xsd:complexType name="PushedDataSource" >
<xsd:all>
<xsd:element name="root">
<xsd:complexType>
<xsd:attribute name="Parameter">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="InputRowset" />
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:complexType>
</xsd:element>
<xsd:element name="EndOfData" >
<xsd:complexType>
<xsd:attribute name="Parameter" >
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="EndOfInputRowset" />
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:complexType>
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</xsd:element>
</xsd:all>
</xsd:complexType>

Read- Default

Element Only value Description

root [Required] The XML attribute "Parameter" MUST be present, and it MUST be
set to the value "InputRowset". When using a PushedDataSource,
the actual data will be contained in a "Parameter" that is used on
the Execute method with name "InputRowset". For a description of
how to use an Execute parameter, see section 3.1.4.3.2.1.3.1.

EndOfData [Required] The XML attribute "Parameter" MUST be present with this element,

and its value MUST be set to "EndOfInputRowset". When using a
PushedDataSource, the command must contain a parameter
named "EndOInputRowset", and its value MUST be set to true in
order to signal an end of input data.

2.2.4.2.2.7 DataSourceView

The DataSourceView complex type represents a view over the schema of a data source.

<xsd:complexType name="DataSourceView">
<xsd:complexContent>

<xsd:extension base="MajorObject">
<xsd:all>
<!--These elements are common to each MajorObject-->

<xsd:

<xsd:element

<xsd:element

<xsd:element

<xsd:element

<xsd:element

element name="Name"

name="ID"

type="xsd:string" />
type="xsd:string" minOccurs="0" />

name="CreatedTimestamp" type="xsd:dateTime" minOccurs="0" />

name="LastSchemaUpdate" type="xsd:dateTime" minOccurs="0" />

name="Description" type="xsd:string" minOccurs="0" />

name="Annotation" minOccurs="0" >

<xsd:complexType>

<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />

</xsd:sequence>

</xsd:complexType>
</xsd:element>
<!--Extended elements for DataSourceView object-->
<xsd:element name="DataSourceID" type="xsd:string"/>
<xsd:element name="Schema">

<xsd:complexType>

<xsd:sequence>
<xsd:element ref="xsd:schema" />

</xsd:sequence>

</xsd:complexType>
</xsd:element>
</xsd:all>
</xsd:extension>
<xsd:complexContent>

</xsd:complexType>
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Also included in the DataSourceView object are all elements from MajorObject.

Read- Default
Element Only value Description
DataSourcelID [Required] The ID of the DataSource for which this is a DataSourceView.
Schema [Required] The schema of the DataSource, for example, the contents of

the DataSource view. This is defined using the "Schema"
element from XMLSchema (XSD), as used in the persistence
format of DataSets. For more information, see [MSDN-

DDRXSD].

2.2.4.2.2.8 Dimension

The Dimension complex type represents a dimension object.

<xsd:complexType name="Dimension">

<xsd:all>
<!--These elements are common to each MajorObject-->
<xsd:element name="Name" type="xsd:string" />

<xsd:element name="ID"

type="xsd:string" minOccurs="0" />

<xsd:element
<xsd:element
<xsd:element
<xsd:element

name="CreatedTimestamp" type="xsd:dateTime" minOccurs="0" />
name="LastSchemaUpdate" type="xsd:dateTime" minOccurs="0" />
name="Description" type="xsd:string" minOccurs="0" />
name="Annotation" minOccurs="0" >

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Annotation" type="Annotation" minOccurs="0"

maxOccurs="unbounded" />

</xsd:sequence>

</xsd:complexType>
</xsd:element>

<!--Extended
<xsd:element
<xsd:element
<xsd:element

elements for Dimension object-->

name="Source" minOccurs="0" type="Binding" />
name="MiningModelID" type="xsd:string" minOccurs="0"/>
name="Type" minOccurs="0">

<xsd:simpleType>
<xsd:restriction base="xsd:string">

<xsd:enumeration value="Regular"/>
<xsd:enumeration value="Time"/>
<xsd:enumeration value="Geography"/>
<xsd:enumeration value="Organization"/>
<xsd:enumeration value="BillOfMaterials"/>
<xsd:enumeration value="Accounts"/>
<xsd:enumeration value="Customers"/>
<xsd:enumeration value="Products"/>
<xsd:enumeration value="Scenario"/>
<xsd:enumeration value="Quantitative"/>
<xsd:enumeration value="Utility"/>
<xsd:enumeration value="Currency"/>
<xsd:enumeration value="Rates"/>
<xsd:enumeration value="Channel"/>
<xsd:enumeration value="Promotion"/>

</xsd:restriction>

</xsd:simpleType>
</xsd:element>
<xsd:element name="UnknownMember" minOccurs="0">

[MS-SSAS] — v20131205
SQL Server Analysis Services Protocol

Copyright © 2013 Microsoft Corporation.

Release: Thursday, December 5, 2013

73/ 765


http://go.microsoft.com/fwlink/?LinkId=154168
http://go.microsoft.com/fwlink/?LinkId=154168

<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="UnknownMemberEnumType">
<xsd:attribute name="valuens" >
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration
value=
"http://schemas.microsoft.com/analysisservices/2010/engine/200/200" />
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="ErrorConfiguration" type="ErrorConfiguration"
minOccurs="0" />
<xsd:element name="StorageMode" >
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Molap"/>
<xsd:enumeration value="Rolap"/>
<xsd:enumeration value="InMemory"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="WriteEnabled" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="ProcessingPriority" type="xsd:integer" minOccurs="0"/>
<xsd:element name="LastProcessed" type="xsd:dateTime" minOccurs="0"/>
<xsd:element name="DimensionPermissions" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="DimensionPermission" type="DimensionPermission"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="DependsOnDimensionID" type="xsd:string" minOccurs="0"/>
<xsd:element name="Language" type="xsd:integer" minOccurs="0"/>
<xsd:element name="Collation" type="xsd:string" minOccurs="0"/>
<xsd:element name="UnknownMemberName" type="xsd:string" minOccurs="0"/>
<xsd:element name="UnknownMemberTranslations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="UnknownMemberTranslation" type="Translation"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="State" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Processed"/>
<xsd:enumeration value="Unprocessed"/>
<xsd:enumeration value="PartiallyProcessed"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
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<xsd:element name="ProactiveCaching" type="ProactiveCaching"
minOccurs="0" />
<xsd:element name="ProcessingMode" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Regular"/>
<xsd:enumeration value="LazyAggregations"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="ProcessingGroup" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="ByAttribute"/>
<xsd:enumeration value="ByTable"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="CurrentStorageMode" minOccurs="0">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="DimensionCurrentStorageModeEnumType">
<xsd:attribute name="valuens" >
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration
value=
"http://schemas.microsoft.com/analysisservices/2010/engine/200/200" />
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="Translations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Translation" type="Translation"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Attributes" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Attribute" type="DimensionAttribute" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="AttributeAllMemberName" type="xsd:string" minOccurs="0"/>
<xsd:element name="AttributeAllMemberTranslations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="MemberAllMemberTranslation" type="Translation"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
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</xsd:element>
<xsd:element name="Hierarchies" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Hierarchy" type="Hierarchy" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element ref="eng200 200:ProcessingRecommendation” minOccurs="0" />
<xsd:element name="Relationships" type="eng300 300:Relationships"
minOccurs="0" maxOccurs="1"/>
<xsd:element ref="eng300:StringStoresCompatibilityLevel” minOccurs="0"/>
<xsd:element ref="eng300:CurrentStringStoresCompatibilityLevel"
minOccurs="0"/>
</xsd:all>
</xsd:complexType>

<xsd:simpleType name="DimensionCurrentStorageModeEnumType" >
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Molap"/>
<xsd:enumeration value="InMemory"/>
<xsd:enumeration value="Rolap"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="UnknownMemberEnumType" >

<xsd:restriction base="xsd:string">
<xsd:enumeration value="Visible"/>
<xsd:enumeration value="Hidden"/>
<xsd:enumeration value="None"/>
<xsd:enumeration value="AutomaticNull"/>

</xsd:restriction>

</xsd:simpleType>

The Dimension XSD depends upon element definitions in hamespaces other than the default
namespace.

The following elements are defined in the nhamespace eng200_200:

<xsd:element name="ProcessingRecommendation” >
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="None"/>
<xsd:enumeration value="Stale"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>

The following elements are defined in the namespace eng300:

<xsd:element name="StringStoresCompatibilityLevel">
<xsd:simpleType>
<xsd:restriction base="xsd:int">
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<xsd:enumeration value="1050"/>
<xsd:enumeration value="1100"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="CurrentStringStoresCompatibilityLevel">
<xsd:simpleType>
<xsd:restriction base="xsd:int">
<xsd:enumeration value="1050"/>
<xsd:enumeration value="1100"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>

The following elements are defined in the hamespace eng300_300:

<xsd:complexType name="Relationships">
<xsd:sequence>
<xsd:element name="Relationship" type="eng300 300:Relationship" minOccurs="0"
maxOccurs="unbounded" /> -
</xsd:sequence>
</xsd:complexType>

Also included in the Dimension object are all elements from MajorObject. For more information,
see section 2.2.4.2.2.1.

Read- | Default
Element Only value Description

Source Empty The source is of type Binding.
However, one of the following derived
types MUST be used:

= DataSourceViewBinding

= DimensionBinding

= CubeDimensionBinding

= TimeBinding
MiningModelID Empty The ID of a MiningModel. Used by data

mining dimensions.

For data mining dimensions, the
Source element of the dimension
MUST be of type DataSourceView
binding, and the DataSourceViewID
property of the
DataSourceViewBinding MUST be

set to the value ".

Type "Regular" An enumeration value that provides
both the server and client applications
with information about the contents of
the dimension.

Enumeration values can be informative
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Read- | Default
Element Only value Description

only; however, a server MAY

implement behavior for specific

enumeration values.<41> The

enumeration values are as follows:

= Regular - The dimension is a
regular dimension.

= Time - The dimension is a time
dimension.

= Geography - The dimension
contains geographical information.

= Organization - The dimension
contains organizational information.

= BillOfMaterials - The dimension
contains bill of materials
information.

= Accounts - The dimension
contains account-related
information.

= Customers - The dimension
contains customer-related
information.

= Products - The dimension
contains product-related
information.

= Scenario - The dimension contains
scenario-related information.

= Quantitative - The dimension
contains quantitative information.

= Utility - The dimension contains
utility information.

= Currency - The dimension
contains currency information.

= Rates - The dimension contains
exchange rate information.

= Channel - The dimension contains
channel information.

= Promotion - The dimension
contains promotion-related
information.

UnknownMember "None" When referential integrity (RI)
violations or null foreign keys are
encountered, the server MAY impute
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Read- | Default
Element Only value Description

an "unknown member". This
enumeration defines whether and how
the UnknownMember is exposed.

= Visible - The unknown member
exists and is displayed. Its value is
"Unknown Member".

= AutomaticNull - If the dimension
is a reference dimension and the
relationship has an RI violation, the
unknown member is visible and is
displayed. Otherwise, the unknown
member does not exist. Its value is
null. The UnknownMemberName
property is ignored.

If the AutomaticNull value is

used in an instance document,

the valuens attribute MUST be
used.

= Hidden - The unknown member
exists but is not displayed.

= None - The unknown member
does not exist for the dimension.

MdxMissingMemberMode "Default" Determines how missing members are
handled for multidimensional
expression (MDX) statements. For
more information, see [MSDN-MDXR].

ErrorConfiguration Empty Allows configuration of processing
errors.
StorageMode "Molap" Determines the storage mode for the

dimension. Applies to all attributes of
the dimension.

WriteEnabled False When true, indicates that dimension
writebacks are available (subject to
security permissions); otherwise, false.
For more information about dimension

writebacks, see [MSFT-WBDIM].

ProcessingPriority Zero An integer that determines the priority
for processing.

LastProcessed Yes The date and time when the dimension
was last processed.

DimensionPermissions Empty A collection of objects of type
DimensionPermission.

DependsOnDimensionID Empty Provides the ID of any other dimension
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Read- | Default
Element Only value Description

that this dimension is dependent upon.

Language Empty The LCID of the language to use by
default. See [MS-LCID] for information
about LCIDs. If empty, the server will
determine the language to use.<42>

Collation Empty The collation sequence.

UnknownMemberName "Unknown" The caption for UnknownMember in
DefaultLanguage.

UnknownMemberTranslation Empty A collection of objects of type
Translation that represents the
translation for the UnknownMember
in different languages.

State Yes Contains the current processing state
of the dimension.

ProactiveCaching Empty Defines proactive caching
parameters.
ProcessingMode "Regular" Indicates whether the instance should

index and aggregate during or after
processing. The enumeration values
are as follows:

= Regular - The instance indexes and
performs aggregations during
processing.

= LazyAggregations - The instance
indexes and performs aggregations
after processing.

ProcessingGroup "ByAttribute" Indicates how the dimension is
grouped during processing. Controls
what kind of SQL queries are sent to
the source data repository.

CurrentStorageMode Yes The actual current storage mode for
dimension.

When the enumeration value is
"InMemory", the valuens attribute
MUST be included.

Translations Empty A collection of Translation objects.
Attributes Empty A collection of Attribute objects.
AttributeAllIMemberName Empty Contains the caption in the default

language for the All member of a
Hierarchy element.

AttributeAllIMemberTranslations Empty A collection of Translation objects for
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Read- | Default
Element Only value Description

the AttributeAllMemberName.

Hierarchies Empty A collection of Hierarchy objects.

ProcessingRecommendation Yes An enumeration value that the system
uses to indicate whether the
Dimension is stale and needs to be
processed.

StringStoresCompatibilityLevel 1050 An enumeration value that specifies
the string store compatibility level that
is instituted the next time the object is
processed. The valid values are the
following:

= 1050 - Standard string handling.

= 1100 - Enhanced string
handling.<43>

CurrentStringStoresCompatibilityLevel | Yes 1050 An enumeration value that specifies
the string store compatibility level that
is currently in effect. The interpretation
of the values is the same as for
StringStoresCompatibilityLevel.

2.2.4.2.2.8.1 DimensionAttribute

This complex type represents an attribute of a dimension.<44>

<xsd:complexType name="DimensionAttribute">
<xsd:all>
<xsd:element name="Name" type="xsd:string"/>
<xsd:element name="ID" type="xsd:string" minOccurs="0"/>
<xsd:element name="Description" type="xsd:string" minOccurs="0"/>
<xsd:element name="Type" minOccurs="0">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="DimensionAttributeTypeEnumType">
<xsd:attribute name="valuens" >
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value=
"http://schemas.microsoft.com/analysisservices/2010/engine/200/200" />
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="Usage" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Regular" />
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<xsd:enumeration value="Key" />
<xsd:enumeration value="Parent" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Source" type="Binding" minOccurs="0" />
<xsd:element name="EstimatedCount" type="xsd:long" minOccurs="0"/>
<xsd:element name="KeyColumns" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="KeyColumn" type="Dataltem" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="NameColumn" type="Dataltem" minOccurs="0" />
<xsd:element name="ValueColumn" type="Dataltem" minOccurs="0" />
<xsd:element name="Translations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Translation" type="AttributeTranslation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="AttributeRelationships™ minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="AttributeRelationship" type="AttributeRelationship"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="DiscretizationMethod" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="None" />
<xsd:enumeration value="Automatic" />
<xsd:enumeration value="EqualAreas" />
<xsd:enumeration value="Clusters" />
<xsd:enumeration value="Thresholds" />
<xsd:enumeration value="UserDefined" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="DiscretizationBucketCount" type="xsd:integer" minOccurs="0"/>
<xsd:element name="RootMemberIf" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="ParentIsBlankSelfOrMissing" />
<xsd:enumeration value="ParentIsBlank" />
<xsd:enumeration value="ParentIsSelf" />
<xsd:enumeration value="ParentIsMissing" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="OrderBy" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
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<xsd:enumeration value="Key" />
<xsd:enumeration value="Name" />
<xsd:enumeration value="AttributeKey" />
<xsd:enumeration value="AttributeName" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="DefaultMember" type="xsd:string" minOccurs="0"/>
<xsd:element name="OrderByAttributeID" type="xsd:string" minOccurs="0"/>
<xsd:element name="SkippedLevelsColumn" type="Dataltem" minOccurs="0" />
<xsd:element name="NamingTemplate" type="xsd:string" minOccurs="0"/>
<xsd:element name="MembersWithData" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="NonLeafDataHidden" />
<xsd:enumeration value="NonLeafDataVisible" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="MembersWithDataCaption" type="xsd:string" minOccurs="0"/>
<xsd:element name="NamingTemplateTranslations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="NamingTemplateTranslation" type="Translation"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="CustomRollupColumn" type="Dataltem" minOccurs="0" />
<xsd:element name="CustomRollupPropertiesColumn" type="Dataltem"
minOccurs="0" />
<xsd:element name="UnaryOperatorColumn" type="Dataltem" minOccurs="0" />
<xsd:element name="AttributeHierarchyOrdered" type="xsd:boolean"
minOccurs="0"/>
<xsd:element name="MemberNamesUnique" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="IsAggregatable" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="AttributeHierarchyEnabled" type="xsd:boolean"
minOccurs="0"/>
<xsd:element name="AttributeHierarchyOptimizedState" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="FullyOptimized" />
<xsd:enumeration value="NotOptimized" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="AttributeHierarchyVisible" type="xsd:boolean"
minOccurs="0"/>
<xsd:element name="AttributeHierarchyDisplayFolder" type="xsd:string"
minOccurs="0"/>
<xsd:element name="KeyUniquenessGuarantee" type="xsd:boolean"
minOccurs="0"/>
<xsd:element name="GroupingBehavior" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="EncourageGrouping" />
<xsd:enumeration value="DiscourageGrouping" />
</xsd:restriction>
</xsd:simpleType>
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</xsd:element>
<xsd:element name="InstanceSelection" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="None" />
<xsd:enumeration value="DropDown" />
<xsd:enumeration value="List" />
<xsd:enumeration value="FilteredList" />
<xsd:enumeration value="MandatoryFilter" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Annotations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="ProcessingState" minOccurs="0" >
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Processed" />
<xsd:enumeration value="Unprocessed" />
<xsd:enumeration value="InvalidExpression" />
<xsd:enumeration value="CalculationError" />
<xsd:enumeration value="DependencyError" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="AttributeHierarchyProcessingState"
type="eng300:AttributeHierarchyProcessingState” minOccurs="0" >
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Processed" />
<xsd:enumeration value="Unprocessed" />
<xsd:enumeration value="DependencyError" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name ="VisualizationProperties"
type="eng300:DimensionAttributeVisualizationProperties"™ minOccurs="0" maxOccurs="1"/>
<xsd:element name ="eng400:ExtendedType" type="xsd:string" minOccurs="0"
maxOccurs="1"/>
</xsd:all>
</xsd:complexType>

<xsd:simpleType name="DimensionAttributeTypeEnumType">

<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Account" />
<xsd:enumeration value="AccountName" />
<xsd:enumeration value="AccountNumber" />
<xsd:enumeration value="AccountType" />
<xsd:enumeration value="Address" />
<xsd:enumeration value="AddressBuilding" />
<xsd:enumeration value="AddressCity" />
<xsd:enumeration value="AddressCountry" />
<xsd:enumeration value="AddressFax" />
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value="AddressFloor" />
value="AddressHouse" />
value="AddressPhone" />
value="AddressQuarter" />
value="AddressRoom" />
value="AddressStateOrProvince"
value="AddressStreet" />
value="AddressZip" />
value="BomResource" />
value="Caption" />
value="CaptionAbbreviation" />
value="CaptionDescription" />
value="Channel" />
value="City" />
value="Company" />
value="Continent" />
value="Country" />
value="County" />
value="CurrencyDestination" />
value="CurrencyIsoCode" />
value="CurrencyName" />
value="CurrencySource" />
value="CustomerGroup" />
value="CustomerHousehold" />
value="Customers" />
value="Date" />
value="DateCanceled" />
value="DateDuration" />
value="DateEnded" />
value="DateModified" />
value="DateStart" />
value="DayOfHalfYear" />
value="DayOfMonth" />
value="DayOfQuarter" />
value="DayOfTenDays" />
value="DayOfTrimester" />
value="DayOfWeek" />
value="DayOfYear" />
value="Days" />
value="DeletedFlag" />
value="ExtendedType" />
value="FiscalDate" />
value="FiscalDayOfHalfYear" />
value="FiscalDayOfMonth" />
value="FiscalDayOfQuarter" />
value="FiscalDayOfTrimester" />
value="FiscalDayOfWeek" />
value="FiscalDayOfYear" />
value="FiscalHalfYears" />
value="FiscalHalfYearOfYear" />
value="FiscalMonths" />
value="FiscalMonthOfHalfYear" /
value="FiscalMonthOfQuarter" />
value="FiscalMonthOfTrimester"
value="FiscalMonthOfYear" />
value="FiscalQuarters" />
value="FiscalQuarterOfHalfYear"
value="FiscalQuarterOfYear" />
value="FiscalTrimesters" />

/>

>

/>

/>
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<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:

enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

value="FiscalTrimesterOfYear" />
value="FiscalWeeks" />
value="FiscalWeekOfHalfYear" />
value="FiscalWeekOfMonth" />
value="FiscalWeekOfQuarter" />
value="FiscalWeekOfTrimester" />
value="FiscalWeekOfYear" />
value="FiscalYears" />
value="FormattingColor" />
value="FormattingFont" />
value="FormattingFontEffects" />
value="FormattingFontSize" />
value="FormattingOrder" />
value="FormattingSubtotal" />
value="GeoBoundaryBottom" />
value="GeoBoundaryFront" />
value="GeoBoundaryLeft" />
value="GeoBoundaryPolygon" />
value="GeoBoundaryRear" />
value="GeoBoundaryRight" />
value="GeoBoundaryTop" />
value="GeoCentroidX" />
value="GeoCentroidy" />
value="GeoCentroidz" />
value="HalfYears" />
value="HalfYearOfYear" />
value="Hours" />

value="ID" />

value="Image" />

value="ImageBmp" />

value="ImageGif" />

value="ImageJpg" />

value="ImagePng" />
value="ImageTiff" />
value="ImageUrl" />
value="IsHoliday" />
value="Iso8601Date" />
value="Iso8601DayOfWeek" />
value="Iso8601DayOfYear" />
value="Iso8601Weeks" />
value="Iso8601WeekOfYear" />
value="Iso8601lYears" />
value="IsPeakDay" />
value="IsWeekDay" />
value="IsWorkingDay" />
value="ManufacturingDate" />
value="ManufacturingDayOfHalfYear" />
value="ManufacturingDayOfMonth" />
value="ManufacturingDayOfQuarter" />
value="ManufacturingDayOfWeek" />
value="ManufacturingDayOfYear" />
value="ManufacturingHalfYears" />
value="ManufacturingHalfYearOfYear" />
value="ManufacturingMonths" />
value="ManufacturingMonthOfHalfYear" />
value="ManufacturingMonthOfQuarter" />
value="ManufacturingMonthOfYear" />
value="ManufacturingQuarters" />
value="ManufacturingQuarterOfHalfYear" />
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<xsd:enumeration value="ManufacturingQuarterOfYear" />
<xsd:enumeration value="ManufacturingWeeks" />
<xsd:enumeration value="ManufacturingWeekOfHalfYear" />
<xsd:enumeration value="ManufacturingWeekOfMonth" />
<xsd:enumeration value="ManufacturingWeekOfQuarter" />
<xsd:enumeration value="ManufacturingWeekOfYear" />

<xsd:enumeration value="ManufacturingYears" />
<xsd:enumeration value="Minutes" />
<xsd:enumeration value="Months" />
<xsd:enumeration value="MonthOfHalfYear" />
<xsd:enumeration value="MonthOfQuarter" />
<xsd:enumeration value="MonthOfTrimester" />
<xsd:enumeration value="MonthOfYear" />
<xsd:enumeration value="OrganizationalUnit" />
<xsd:enumeration value="OrgTitle" />
<xsd:enumeration value="PercentOwnership" />
<xsd:enumeration value="PercentVoteRight" />
<xsd:enumeration value="Person" />
<xsd:enumeration value="PersonContact" />
<xsd:enumeration value="PersonDemographic" />
<xsd:enumeration value="PersonFirstName" />
<xsd:enumeration value="PersonFullName" />
<xsd:enumeration value="PersonLastName" />
<xsd:enumeration value="PersonMiddleName" />
<xsd:enumeration value="PhysicalColor" />
<xsd:enumeration value="PhysicalDensity" />
<xsd:enumeration value="PhysicalDepth" />
<xsd:enumeration value="PhysicalHeight" />
<xsd:enumeration value="PhysicalSize" />
<xsd:enumeration value="PhysicalVolume" />
<xsd:enumeration value="PhysicalWeight" />
<xsd:enumeration value="PhysicalWidth" />
<xsd:enumeration value="Point" />
<xsd:enumeration value="PostalCode" />
<xsd:enumeration value="Product" />
<xsd:enumeration value="ProductBrand" />
<xsd:enumeration value="ProductCategory" />
<xsd:enumeration value="ProductGroup" />
<xsd:enumeration value="ProductSKU" />
<xsd:enumeration value="Project" />
<xsd:enumeration value="ProjectCode" />
<xsd:enumeration value="ProjectCompletion" />
<xsd:enumeration value="ProjectEndDate" />
<xsd:enumeration value="ProjectName" />
<xsd:enumeration value="ProjectStartDate" />
<xsd:enumeration value="Promotion" />
<xsd:enumeration value="QtyRangeHigh" />
<xsd:enumeration value="QtyRangeLow" />
<xsd:enumeration value="Quantitative" />
<xsd:enumeration value="Quarters" />
<xsd:enumeration value="QuarterOfHalfYear" />
<xsd:enumeration value="QuarterOfYear" />
<xsd:enumeration value="Rate" />
<xsd:enumeration value="RateType" />
<xsd:enumeration value="Region" />
<xsd:enumeration value="Regular" />
<xsd:enumeration value="RelationToParent" />
<xsd:enumeration value="ReportingDate" />
<xsd:enumeration value="ReportingDayOfHalfYear" />
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<xsd:enumeration
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<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
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</xsd:restriction>
</xsd:simpleType>

value="ReportingDayOfMonth" />
value="ReportingDayOfQuarter" />
value="ReportingDayOfTrimester" />

value="ReportingDayOfWeek" />
value="ReportingDayOfYear" />
value="ReportingHalfYears" />

value="ReportingHalfYearOfYear"

value="ReportingMonths" />

value="ReportingMonthOfHalfYear"
value="ReportingMonthOfQuarter"
value="ReportingMonthOfTrimester"

value="ReportingMonthOfYear"
value="ReportingQuarters" />

value="ReportingQuarterOfHalfYear" />
value="ReportingQuarterOfYear" />
value="ReportingTrimesters" />
value="ReportingTrimesterOfYear" />

value="ReportingWeeks" />

value="ReportingWeekOfHalfYear" />
value="ReportingWeekOfMonth" />
value="ReportingWeekOfQuarter" />
value="ReportingWeekOfTrimester" />
value="ReportingWeekOfYear" />

value="ReportingYears" />
value="Representative" />
value="RowNumber" />
value="ScdEndDate" />
value="ScdOriginalID" />
value="ScdStartDate" />
value="ScdStatus" />
value="Scenario" />
value="Seconds" />
value="Sequence" />
value="ShortCaption" />
value="StateOrProvince" />
value="TenDay" />
value="TenDayOfHalfYear" />
value="TenDayOfMonth" />
value="TenDayOfQuarter" />
value="TenDayOfTrimester" />
value="TenDayOfYear" />
value="Trimesters" />
value="TrimesterOfYear" />
value="UndefinedTime" />
value="Utility" />
value="Version" />
value="WebHtml" />
value="WebMailAlias" />
value="WebUrl" />
value="WebXmlOrXsl" />
value="WeekOfYear" />
value="Weeks" />
value="WinterSummerSeason" />
value="Years" />

[MS-SSAS] — v20131205

SQL Server Analysis Services Protocol

Copyright © 2013 Microsoft Corporation.

Release: Thursday, December 5, 2013

88/ 765



Element

Read
-Only

Default value

Description

Name

[Required]

The object name.

1D

Defaults to Name.

The object ID string.

Description

Empty

The object description.

Type

"Regular"

The type of the Attribute.

The values that are specified in the
enumeration allow the tagging of a
DimensionAttribute with a
standard code. However, the codes
do not carry a specific definition and
can be used within organizations for
any purpose. These codes do not
change processing by the server.

If the value "RowNumber" is used
for the Type element, the valuens
attribute MUST be present.

Usage

"Regular"

An enumeration value that indicates
whether the Attribute is a key,
parent, or regular. If the usage of
the attribute is as a key, the Usage
element MUST be specified as
"Key". Otherwise, the Usage
element is optional and has a
default value of "Regular”.

Source

Empty

Source is of type Binding.
However, one of the following types
MUST be used:

AttributeBinding
UserDefinedGroupBinding
MeasureBinding
CalculatedMeasureBinding
CubeAttributeBinding
TimeAttributeBinding

EstimatedCount

Empty

The estimated number of distinct
values of the attribute.

KeyColumns

[Required]

A collection of objects of type
Dataltem. Every attribute must
have at least one KeyColumn
collection that defines the
KeyColumn(s) for this Attribute's
data. The Source element within
the Dataltem MUST be one of the
following types:

AttributeBinding
MeasureBinding
CalculatedMeasureBinding
CubeAttributeBinding
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Read
Element -Only

Default value

Description

TimeAttributeBinding
RowNumberBinding
CubeDimensionBinding
ColumnBinding
RowBinding
InheritedBinding
ExpressionBinding

NameColumn

Defaults to KeyColumn
(if non-composite) with
String data type.

A collection of objects of type
Dataltem. Defines column(s) that
will be used for the Names of
Attribute members. The Source
element within the Dataltem MUST
be one of the following types:

AttributeBinding
MeasureBinding
CalculatedMeasureBinding
CubeAttributeBinding
TimeAttributeBinding
RowNumberBinding
CubeDimensionBinding
ColumnBinding
RowBinding
InheritedBinding

ValueColumn

Defaults to NameColumn
(if specified), or else
KeyColumn (if non-
composite)

A collection of objects of type
Dataltem. Defines column(s) that
will be used for the Names of
Attribute members. The Source
element within the Dataltem MUST
be one of the following types:

AttributeBinding
MeasureBinding
CalculatedMeasureBinding
CubeAttributeBinding
TimeAttributeBinding
RowNumberBinding
CubeDimensionBinding
ColumnBinding
RowBinding
InheritedBinding

Translations

Empty

A collection of Translation objects.

AttributeRelationships

Empty

A collection of
AttributeRelationship objects.

DiscretizationMethod

"None'

The discretization method that will
be applied to the attribute.
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Read
Element -Only

Default value

Description

DiscretizationBucketCount

Empty

The number of buckets in which to
discretize.

RootMemberIf

"ParentIsBlankSelfOrMissi
ng"

Defines the means of indicating the

topmost members of a parent-child

hierarchy. Applicable only if Usage
= Parent. The enumeration values

are as follows:

ParentIsBlankSelfOrMissing -
Only members that meet one or
more of the conditions described for
ParentIsBlank, ParentIsSelf, or
ParentIsMissing are treated as
root members.

ParentIsBlank - Only members
with a null, a zero, or an empty
string in the key columns
represented by the KeyColumns
collection of DimensionAttribute
are treated as root members.

ParentIsSelf - Only members with
themselves as parents are treated
as root members.

ParentIsMissing - Only members
with parents that cannot be found
are treated as root members.

OrderBy

lINamell

The column by which the attribute
will be ordered.

DefaultMember

Empty

An MDX expression describing the
Default Member.

OrderByAttributeID

Empty

The ID of another attribute by
which to order this attribute (only
allowed if OrderBy =
AttributeKey or AttributeName).

SkippedLevelsColumns

Empty

A collection of objects of type
Dataltem that provides the details
of column(s) that stores the number
of skipped (empty) levels between
each member and its parent. The
Source element within the
Dataltem MUST be one of the
following types:

ColumnBinding
AttributeBinding

NamingTemplate

Empty

A string that defines a template for
how levels in a parent-child
hierarchy are named.

Applicable only if Usage = Parent.
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Element

Read
-Only

Default value

Description

MembersWithData

"NonlLeafDataVisible"

Used only by parent attributes to
determine whether to display data
members for nonleaf members in
the parent attribute. Applicable only
if Usage = Parent.

MembersWithDataCaption

Empty

Provides a template string that is
used to create captions for system-
generated data members.
Applicable only if Usage = Parent.

NamingTemplateTranslations

Empty

Provides a template for naming
levels of a parent-child hierarchy.
Applicable only if Usage = Parent.

CustomRollupColumn

Empty

An object of type DataItem that
defines the details of a column that
provides a custom rollup formula.
The Source element within the
DataItem MUST be one of the
following types:

ColumnBinding
AttributeBinding

CustomRollupPropertiesColumn

Empty

A collection of objects of type
Dataltem. Collection that defines
the details of column(s) providing
properties of the custom rollup. The
Source element within the
DataItem MUST be one of the
following types:

ColumnBinding
AttributeBinding

UnaryOperatorColumn

Empty

An object of type Dataltem that
defines the details of a column that
provides a unary operator.
Applicable only if Usage = Parent.
The Source element within the
Dataltem MUST be one of the
following types:

ColumnBinding
AttributeBinding

AttributeHierarchyOrdered

True

When true, indicates that
AttributeHierarchies are ordered;
otherwise, false.

MemberNamesUnique

False

When true, indicates that Member
names are unique; otherwise, false.

IsAggregatable

True

When true, indicates that this
Attribute is aggregatable;
otherwise, false.
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Element

Read
-Only

Default value

Description

AttributeHierarchyEnabled

True

When true, indicates that an
AttributeHierarchy is enabled for
this attribute; otherwise, false.

If the DimensionAttribute is used
as a MeasureGroupAttribute with
Type=Granularity, the
AttributeHierarchyEnabled
element MUST be set to True.

AttributeHierarchyOptimizedSt
ate

"FullyOptimized"

Indicates the type of optimization
for this AttributeHierarchy. The
following values are allowed:

= "FullyOptimized" - Indexes are
built for the
AttributeHierarchy.

= “NotOptimized” - Indexes are
not built for the
AttributeHierarchy.

AttributeHierarchyVisible

True

When true, indicates that an
AttributeHierarchy is visible;
otherwise, false.

AttributeHierarchyDisplayFolde
r

Empty

Indicates the name of the
AttributeHierarchy display folder.

KeyUniquenessGuarantee

False

When true, indicates that the
relationship between the attribute
key and its name, and the
relationship to related attributes, is
guaranteed to be valid; otherwise,
false.

GroupingBehavior

"EncourageGrouping"

Indicates which type of
GroupingBehavior will be applied
to this Attribute.

InstanceSelection

"None"

Provides a hint to client applications
to suggest how a list of items
should be displayed, based on the
expected number of items in the
list.

Annotations

Empty

Collection of Annotation objects.

ProcessingState

Yes

Represents the processing state of
the attribute. For calculated
columns, any of the five available
enumeration values may appear.
Attributes that are not calculated
columns can have only the values
Processed or Unprocessed.<45>

AttributeHierarchyProcessingSt

Yes

Represents the processing state of
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Read

Element -Only | Default value Description
ate the attribute<46>.
VisualizationProperties A complex type that specifies a set

of properties for visualization of the
DimensionAttribute.

ExtendedType "None" When a client needs to set the
Type property of the
DimensionAttribute to a value
other than one of the enum values
(for example, ABC) that is provided
by
DimensionAttributeTypeEnumTy
pe, the client MUST first set the
Type property of the
DimensionAttribute to
ExtendedType and then assign the
value (ABC) to the ExtendedType
property.<47>

2.2.4.2.2.8.1.1 AttributeRelationship

This complex type represents a relationship between two attributes in a dimension.

<xsd:complexType name="AttributeRelationship">
<xsd:all>
<xsd:element name="AttributeID" type="xsd:string" />
<xsd:element name="RelationshipType" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Rigid" />
<xsd:enumeration value="Flexible" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Cardinality" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Many" />
<xsd:enumeration value="One" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Optionality" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Mandatory" />
<xsd:enumeration value="Optional" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="OverrideBehavior" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
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<xsd:enumeration value="None" />
<xsd:enumeration value="Strong" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Annotations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Name" type="xsd:string" minOccurs="0" />
<xsd:element name="Visible" type="xsd:boolean" minOccurs="0" />
<xsd:element name="Translations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Translation" type="Translation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:all>
</xsd:complexType>

Read-

Element Only Default value Description

AttributeID [Required] The ID for the object.

RelationshipType "Flexible" Indicates whether the attribute relationship is Flexible
or Rigid. Flexible and rigid relationships are enforced.
Flexible relationships can change over time. Rigid
relationships cannot.

Cardinality "Many" Indicates if the related attribute has a many-to-one or
one-to-one relationship with this attribute.

Optionality "Mandatory" Indicates if each member in a related attribute is
associated with at least one member in this attribute.

OverrideBehavior "Strong" Indicates the override behavior of the relationship
described by an AttributeRelationship element.
Dictates how positioning on one attribute affects the
position of the other.

Annotation Empty A collection of Annotation objects.

Name Default is to use | The name of the AttributeRelationship.

Attribute name.

Visible True When true, indicates that the relationship is visible to
clients; otherwise, false.

Translations Empty A collection of Translation objects.
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2.2.4.2.2.8.1.2 DimensionAttributeVisualizationProperties

The DimensionAttributeVisualizationProperties complex type specifies visualization properties
for a calculated result. This type is defined in the eng300 namespace.

The following is the XSD for the DimensionAttributeVisualizationProperties complex type.

<xsd:complexType name="DimensionAttributeVisualizationProperties">
<xsd:sequence>
<xsd:element name="FolderPosition" type="xsd:integer" minOccurs="0" maxOccurs="1"
default="-1"/>
<xsd:element name="ContextualNameRule" minOccurs="0" maxOccurs="1" default="None">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="None" />
<xsd:enumeration value="Context" />
<xsd:enumeration value="Merge" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Alignment" minOccurs="0" maxOccurs="1" default="Default">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Default" />
<xsd:enumeration value="Left" />
<xsd:enumeration value="Right" />
<xsd:enumeration value="Center" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="IsFolderDefault" type="xsd:boolean" minOccurs="0" maxOccurs="1"
default="false"/>
<xsd:element name="IsRightTolLeft" type="xsd:boolean" minOccurs="0" maxOccurs="1"
default="false"/>
<xsd:element name="SortDirection" minOccurs="0" maxOccurs="1" default="Default">
<xsd:simpleType >
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Default" />
<xsd:enumeration value="Ascending" />
<xsd:enumeration value="Descending" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Units" type="xsd:string" minOccurs="0" maxOccurs="1" default=""/>
<xsd:element name="Width" type="xsd:integer" minOccurs="0" maxOccurs="1" default="-1"/>
<xsd:element name="DefaultDetailsPosition" type="xsd:integer" minOccurs="0"
maxOccurs="1" default="-1"/>
<xsd:element name="CommonIdentifierPosition" type="xsd:integer" minOccurs="0"
maxOccurs="1" default="-1"/>
<xsd:element name="SortPropertiesPosition" type="xsd:integer" minOccurs="0"
maxOccurs="1" default="-1"/>
<xsd:element name="DisplayKeyPosition" type="xsd:integer" minOccurs="0" maxOccurs="1"
default="-1"/>
<xsd:element name="IsDefaultImage" type="xsd:boolean" minOccurs="0" maxOccurs="1"
default="false"/>
<xsd:element name="DefaultAggregateFunction" minOccurs="0" maxOccurs="1"
default="Default">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Default" />
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<xsd:enumeration value="None" />
<xsd:enumeration value="Sum" />
<xsd:enumeration value="Min" />
<xsd:enumeration value="Max" />
<xsd:enumeration value="Count" />
<xsd:enumeration value="Average" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
</xsd:sequence>
</xsd:complexType

Read- Default
Element only value Description

FolderPosition -1 Provides a hint to client applications to suggest the
position this attribute might hold among the other
elements that share the same display folder
(AttributeTranslation).

ContextualNameRule "None" Provides a hint to client applications to suggest how to
create unambiguous names for this attribute. The
following values are allowed:

= "None" - Use the attribute name
=  "Context" — Use the incoming relationship name.
=  "Merge" - Attending to language grammar,

concatenate the incoming relationship name and
the attribute name.

Alignment "Default" Provides a hint to client applications to suggest how to
justify this attribute when displayed. The following
values are allowed:

= "Default" - Use the alignment that is appropriate
for the attribute’s data type.

= "Left" - Align left.
= "Right" - Align right.

= "Center" - Center.

IsFolderDefault False Provides a hint to client applications that this attribute
is representative of its display folder.

IsRightToleft False Provides a hint to client applications that this attribute
should be displayed right-to-left.

SortDirection "Default" Provides a hint to client applications to suggest how to
sort instances of this attribute. The following values
are allowed:

= "Default" - Use the sort direction that is
appropriate for the attribute’s data type.
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Read- Default
Element only value Description

= "Ascending" - Sort in ascending order.

= "Descending" - Sort in descending order.

Units Empty Provides a hint to client applications that specifies a
string to be associated with the values of this
attribute.

Width -1 Provides a hint to client applications that suggests the
length (in characters) to reserve to display this
attribute.

DefaultDetailsPosition -1 Provides the ability to place this attribute in the
Default Details collection of the Dimension. This
collection is an ordered set of DimensionAttribute
types, CalculationProperty types, and Relationship
Ends. A positive value indicates participation in the
collection. The collection is sorted in ascending order
of this element.

CommonldentifierPosition -1 Provides the ability to place this attribute in the
Common Identifier collection of the Dimension. This
collection is an ordered set of DimensionAttribute
types and Relationship Ends.

Client applications can interpret this collection as a
suggestion to use such items to perform a multi-
column sort on this Dimension. A positive value
indicates participation in the collection. The collection
is sorted in ascending order of this element.

SortPropertiesPosition Provides the ability to place this attribute in the Sort
Properties collection of the Dimension. This collection
is an ordered set of DimensionAttribute types,
CalculationProperty types, and Relationship Ends.

Client applications can interpret this collection as a
suggestion as to how to perform a multi-column sort
on this Dimension. A positive value specifies
participation in the collection. The collection is sorted
in ascending order of this element.

DisplayKeyPosition -1 Provides the ability to place this attribute in the
Display Key collection of the Dimension. This collection
is an ordered set of DimensionAttribute types and
Relationship Ends. Client applications can interpret
this collection as a suggestion as to how to perform a
multi-column sort on this Dimension. A positive value
indicates participation in the collection. The collection
is sorted in ascending order of this element.

IsDefaultImage False Provides a hint to client applications that this attribute
contains an image that is representative of its
Dimension instance.

DefaultAggregateFunction "Default" Provides a hint to client applications to suggest how to
aggregate instances of this attribute. The following
values are allowed:
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Element

Read-
only

Default
value

Description

= "Default" - Use the function that is appropriate for
the attribute’s data type.

= "None" - Data in this property is not suited for
aggregation.

= "Min" - Aggregate this dimension with Min.
= "Max" - Aggregate this dimension with Max.
=  "Count" - Aggregate this dimension with Count.

= "Average" - Aggregate this dimension with
Average.

2.2.4.2.2.8.2 Hierarchy

This complex type represents a hierarchy in a dimension.

<xsd:complexType name="Hierarchy">

<xsd:all>
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

name="Name" type="xsd:string"/>

name="ID" type="xsd:string" minOccurs="0"/>
name="Description" type="xsd:string" minOccurs="0"/>
ref="eng300:ProcessingState" minOccurs="0" />
ref="eng300:StructureType" minOccurs="0" />
name="DisplayFolder" type="xsd:string" minOccurs="0"/>

name="Translations"

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Translation"

minOccurs="0">

type="Translation" minOccurs="0"

maxOccurs="unbounded" />

</xsd:sequence>

</xsd:complexType>
</xsd:element>
<xsd:element name="AllMemberName" type="xsd:string" minOccurs="0"/>
<xsd:element name="AllMemberTranslations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>

<xsd:element name="AllMemberTranslation" type="Translation"

minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:element
<xsd:element
<xsd:element
<xsd:element

name="MemberNamesUnique" type="xsd:boolean" minOccurs="0" />

ref="eng2:MemberKeysUnique" minOccurs="0" />

name="AllowDuplicateNames" type="xsd:boolean" minOccurs="0"/>

name="Levels"

<xsd:complexType>
<xsd:sequence>

<xsd:element name="Level"

>

type="Level"

maxOccurs="unbounded" />

</xsd:sequence>
</xsd:complexType>
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</xsd:element>
<xsd:element name="Annotations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="VisualizationProperties"
type="eng300:HierarchyVisualizationProperties" minOccurs="0" maxOccurs="1" />
</xsd:all>
</xsd:complexType>

The Hierarchy XSD depends upon element definitions in namespaces other than the default
namespace.The following elements are defined in the namespace eng2:

<xsd:element name="MemberKeysUnique" >
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="NotUnique" />
<xsd:enumeration value="Unique" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Version">
<xsd:complexType>
<xsd:attribute name="Sequence" type="xsd:int" />
</xsd:complexType>
</xsd:element>

The following elements are defined in the namespace eng300:

<xsd:complexType name="HierarchyVisualizationProperties">
<xsd:sequence>
<xsd:element name="ContextualNameRule" minOccurs="0" maxOccurs="1" default="None">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="None" />
<xsd:enumeration value="Context" />
<xsd:enumeration value="Merge" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="FolderPosition" type="xsd:integer" minOccurs="0" maxOccurs="1"
default="-1"/>
</xsd:sequence>
</xsd:complexType>

<xsd:element name="ProcessingState" >
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Processed" />
<xsd:enumeration value="Unprocessed" />
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<xsd:enumeration value="InvalidExpression" />
<xsd:enumeration value="DependencyError" />
<xsd:enumeration value="CalculationError" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>

<xsd:element name ="StructureType">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="Natural" />
<xsd:enumeration value="Unnatural" />
<xsd:enumeration value="Unknown" />

</xsd:restriction>
</xsd:simpleType>
</xsd:element>

Read- Default

Element Only value Description

Name [Required] The object name.

D Defaults to The object ID string.

Name.

Description Empty The object description.

DisplayFolder Empty Defines the display folder for the hierarchy, for use
by clients.

Translations Empty A collection of Translation objects.

AllMemberName Empty The caption for AllMember in DefaultLanguage.

AllMemberTranslations Empty A collection of Translation objects for the All
Member.

MemberNamesUnique False When true, indicates that MemberNames are
required to be unique; otherwise, false.

MemberKeysUnique "NotUnique" Specifies whether member keys are required to be
unique.<48>

AllowDuplicateNames True When true, determines that duplicate names are
allowed in a Hierarchy element; otherwise, false.

Levels [Required] A collection of Level objects.

Annotations Empty A collection of Annotation objects.

FolderPosition -1 Provides a hint to client applications to suggest the
position that this attribute might hold among the
other elements that share the same DisplayFolder.

ContextualNameRule “None” Provides a hint to client applications to suggest how
to create unambiguous names for this attribute. The
following values are allowed:
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Read- Default
Element Only value Description
= “None” - Use the hierarchy name.
= “Context” - Use the incoming relationship name.
= “Merge” - Attending to language grammar,
concatenate the incoming relationship name and
the attribute name.
ProcessingState Yes Represents the processing state of the hierarchy.
Values include:
= Processed
= Unprocessed
= InvalidExpression (hence, unprocessed)
= DependencyError (hence, unprocessed)
= CalculationError (hence, unprocessed)
StructureType Yes Describes the current hierarchy structure. Values
are:
= Natural
= Unnatural
= Unknown

2.2.4.2.2.8.2.1 Level

The Level complex type defines a level in a hierarchy.

<xsd:complexType

<xsd:all>

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

<xsd:simpleType>
<xsd:restriction base="xsd:string" >

<xsd:
<xsd:
<xsd:
<xsd:
<xsd:

enumeration
enumeration
enumeration
enumeration
enumeration

</xsd:restriction>

</xsd:simpleType>
</xsd:element>

<xsd:element name="Translations"

<xsd:complexType>

name="Level">

value="Never"

name="Name" type="xsd:string" />

name="ID" type="xsd:string" minOccurs="0"/>
name="Description" type="xsd:string" minOccurs="0"/>
name="SourceAttributeID" type="xsd:string" minOccurs="0"/>

name="HideMemberIf" minOccurs="0">

value="0OnlyChildWithNoName" />
value="0OnlyChildWithParentName" />

value="NoName"

/>

value="ParentName" />

minOccurs="0">
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<xsd:sequence>
<xsd:element name="Translation" type="Translation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Annotations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:all>
</xsd:complexType>

Read-
Element Only Default value Description
Name [Required] The object name.
ID Defaults to Name. The object ID string.
Description Empty The object description.
SourceAttributeID Default is for Level The ID of the source attribute on which the level is
to be based on the based. This can be an attribute from a referenced
containing dimension.
attribute.
HideMemberIf "Never" Indicates whether and when a level member should
be hidden from client applications. The
enumeration values are:
= Never - Members are never hidden.
= OnlyChildWithNoName - A member is hidden
when it is the only child of its parent and its
name is empty.

= OnlyChildWithParentName - A member is
hidden when it is the only child of its parent and
its name is identical to that of its parent.

= NoName - A member is hidden when its name
is empty.

= ParentName - A member is hidden when its
name is identical to that of its parent.

Translations Empty A collection of Translation objects.

Annotations Empty A collection of Annotation objects.

2.2.4.2.2.8.3 Relationship

The Relationship complex type specifies a relationship between in-memory Dimensions.<49>
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The following elements are defined in the eng300_300 namespace.

<xsd:complexType name="Relationship">
<xsd:sequence>
<xsd:element name ="ID" type="xsd:string" />
<xsd:element name="Visible" type="xsd:boolean" />

<xsd:element name="FromRelationshipEnd" type="eng300 300:RelationshipEnd" />
<xsd:element name="ToRelationshipEnd" type="eng300 300:RelationshipEnd" />

</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="RelationshipEnd">
<xsd:sequence>
<xsd:element name="Role" type="xsd:string"/>
<xsd:element name="Multiplicity" >
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="One" />
<xsd:enumeration value="Many" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="DimensionID" type="xsd:string"/>
<xsd:element name="Attributes" minOccurs="0" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Attribute" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="AttributeID" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Translations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>

<xsd:element name="Translation" type="eng300_ 300:RelationshipEndTranslation"

minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="VisualizationProperties"

type="eng300:RelationshipEndVisualizationProperties" minOccurs="0" maxOccurs="1"

</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="RelationshipEndTranslation">
<xsd:all>
<xsd:element name="Language" type="xsd:unsignedInt"/>
<xsd:element name="Caption" type="xsd:string" minOccurs="0"/>
<xsd:element name="CollectionCaption" type="xsd:string"/>
<xsd:element name="Description" type="xsd:string" minOccurs="0"/>
<xsd:element name="DisplayFolder" type="xsd:string" minOccurs="0"/>
<xsd:element name="Annotations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
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<xsd:element name="Annotation" type="eng300 300:Annotation" minOccurs="0"
maxOccurs="unbounded" />

</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:all>
</xsd:complexType>

<xsd:complexType name="Annotation">
<xsd:all>
<xsd:element name="Name" type="xsd:string"/>
<xsd:element name="Visibility" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string" >
<xsd:enumeration value="SchemaRowset" />
<xsd:enumeration value="None" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Value" type="xsd:anyType" />
</xsd:all>
</xsd:complexType>

The following elements are defined in the namespace eng300:

<xsd:complexType name="RelationshipEndVisualizationProperties">
<xsd:sequence>

<!-- we do not put displayfolder in visualization properties because it already is in
plain udm on other objects -->

<!--<xsd:element name="DisplayFolder" type="xsd:boolean" minOccurs="0" maxOccurs="1"/>-
->

<xsd:element name="FolderPosition" type="xsd:integer" minOccurs="0" maxOccurs="1"
default="-1"/>
<xsd:element name="ContextualNameRule" minOccurs="0" maxOccurs="1" default="None">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="None" />
<xsd:enumeration value="Context" />
<xsd:enumeration value="Merge" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="DefaultDetailsPosition" type="xsd:integer" minOccurs="0"
maxOccurs="1" default="-1"/>

<xsd:element name="DisplayKeyPosition" type="xsd:integer" minOccurs="0" maxOccurs="1"
default="-1"/>

<xsd:element name="CommonIdentifierPosition" type="xsd:integer" minOccurs="0"
maxOccurs="1" default="-1"/>

<xsd:element name="IsDefaultMeasure" type="xsd:boolean" minOccurs="0" maxOccurs="1"
default="false"/>

<xsd:element name="IsDefaultImage" type="xsd:boolean" minOccurs="0" maxOccurs="1"
default="false"/>

<xsd:element name="SortPropertiesPosition" type="xsd:integer" minOccurs="0"
maxOccurs="1" default="-1"/>

</xsd:sequence>

</xsd:complexType>
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Read- Default

Element Only value Description
ID [Required] The object ID string.
Visible Provides a hint to client applications that this Relationship is

not to be exposed.

Role Identifies one end of a one-to-many relationship

Multiplicity Indicates whether the RelationshipEnd is at the “one” side or
the “many” side of a relationship. The enumeration values are:

=  One - This is the primary key end.

= Many - This is the foreign key end.

Dimensionld The Dimension associated with this end of the relationship.

Attributes A collection of DimensionAttributes that denote the columns
that are participating in this key.

2.2.4.2.2.9 Cube

The Cube complex type represents a cube.

<xsd:complexType name="Cube">
<xsd:all>
<!--These elements are common to each MajorObject-->
<xsd:element name="Name" type="xsd:string" />
<xsd:element name="ID" type="xsd:string" minOccurs="0" />
<xsd:element name="CreatedTimestamp" type="xsd:dateTime" minOccurs="0" />
<xsd:element name="LastSchemaUpdate" type="xsd:dateTime" minOccurs="0" />
<xsd:element name="Description" type="xsd:string" minOccurs="0" />
<xsd:element name="Annotation" minOccurs="0" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<!--Extended elements for Cube object-->
<xsd:element name="Language" type="xsd:integer" minOccurs="0"/>
<xsd:element name="Collation" type="xsd:string" minOccurs="0"/>
<xsd:element name="Translations" minOccurs="0" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Translation" type="Translation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Dimensions" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Dimension" type="CubeDimension"
maxOccurs="unbounded" />
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</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="CubePermissions" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="CubePermission" minOccurs="0"
type="CubePermission" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="MdxScripts" minOccurs="0" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="MdxScript" type="MdxScript" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Perspectives" minOccurs="0" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Perspective" type="Perspective" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="State" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Processed" />
<xsd:enumeration value="PartiallyProcessed" />
<xsd:enumeration value="Unprocessed" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="DefaultMeasure" type="xsd:string" minOccurs="0"/>
<xsd:element name="Visible" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="MeasureGroups">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="MeasureGroup" type="MeasureGroup" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Source" type="DataSourceViewBinding" minOccurs="0"/>
<xsd:element name="AggregationPrefix" type="xsd:string" minOccurs="0"/>
<xsd:element name="ProcessingPriority" type="xsd:integer" minOccurs="0"/>
<xsd:element name="StorageMode" minOccurs="0">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="CubeStorageModeEnumType">
<xsd:attribute name="valuens" >
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value=
"http://schemas.microsoft.com/analysisservices/2010/engine/200/200" />
</xsd:restriction>
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</xsd:simpleType>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="ProcessingMode" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Regular" />
<xsd:enumeration value="LazyAggregations" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="ScriptCacheProcessingMode" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Regular" />
<xsd:enumeration value="Lazy" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="ScriptErrorHandlingMode" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="IgnoreNone" />
<xsd:enumeration value="IgnoreAll" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="ProactiveCaching" type="ProactiveCaching"
minOccurs="0" />
<xsd:element name="Kpis" minOccurs="0" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Kpi" type="Kpi" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="ErrorConfiguration" type="ErrorConfiguration"
minOccurs="0"/>
<xsd:element name="Actions" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Action" minOccurs="0"
type="Action" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Storagelocation" type="xsd:string" minOccurs="0"/>
<xsd:element name="EstimatedRows" type="xsd:long" minOccurs="0"/>
<xsd:element name="LastProcessed" type="xsd:dateTime" minOccurs="0"/>
</xsd:all>
</xsd:complexType>

<xsd:simpleType name="CubeStorageModeEnumType">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Molap" />
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<xsd:enumeration value="Rolap" />
<xsd:enumeration value="Holap" />
<xsd:enumeration value="InMemory" />
</xsd:restriction>
</xsd:simpleType>

Also included in the Cube object are all elements from MajorObject.

Read- Default
Element Only value Description
Language Empty The LCID of the language to use by default. See
MS-LCID] for information about LCIDs. If
empty, the server will determine the language
to use.<50>

Collation Empty The collation to use by default.<51>

Translations Empty A collection of Translation objects.

Dimensions Empty A collection of CubeDimension objects. A
Dimension MUST NOT have same name as a
MeasureGroup.

CubePermissions Empty A collection of CubePermission objects.

MdxScripts Empty A collection of MdxScript objects.

Perspectives Empty A collection of Perspective objects. A
perspective is a subset of the features of a
cube. A perspective contains subsets of objects
from a cube.

State Yes Represents the Cube state on the server.

DefaultMeasure Empty The MDX expression that defines the default
measure.

Visible True When true, indicates that the cube is visible to
a client; otherwise, false.

MeasureGroups [Required] A collection of MeasureGroup objects.

Source Empty A reference to the source data for the cube.
Only for a cube with a relational data source.
For a cube with an OLAP data source, this
element MUST be empty.

AggregationPrefix Empty A text prefix used on tables used for
aggregation.

ProcessingPriority Zero The priority for processing.

StorageMode "Molap" Determines the default storage mode for the
cube. MAY be overridden per measure group
and partition.

When the value of StorageMode is
"InMemory", the valuens attribute MUST be
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Read- Default

Element Only value Description
used.
ProcessingMode "Regular" Indicates whether the server indexes and

aggregates during processing or afterward.
Provides the default for the cube, and can be
overridden per partition.

ScriptCacheProcessingMode "Regular" Indicates whether the server should build the
script cache during processing or afterwards.

ScriptErrorHandlingMode "IgnoreNone" Indicates how MDX script errors are handled by
the server.

ProactiveCaching Empty This object sets parameters to control proactive
caching.

Kpis Empty A collection of key performance indicator (KPI)

objects. A KPI is a quantifiable measurement
for gauging business success.

ErrorConfiguration Empty This object sets parameters to control error
handling.

Actions Empty A collection of Action objects.

Storagelocation Empty The file system storage location for the cube.

Provides the default for the cube. The default
MAY be overridden for each partition.

EstimatedRows Contains the estimated number of rows.

LastProcessed Yes A timestamp indicating the date and time when
the object was last processed.

2.2.4.2.2.9.1 CubeDimension

The CubeDimension complex type defines the dimensions that are part of a cube.

<xsd:complexType name="CubeDimension">
<xsd:all>
<xsd:element name="ID" type="xsd:string" minOccurs="0"/>
<xsd:element name="Name" type="xsd:string" minOccurs="0"/>
<xsd:element name="Description" type="xsd:string" minOccurs="0"/>
<xsd:element name="Translations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Translation" type="Translation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="DimensionID" type="xsd:string"/>
<xsd:element name="Visible" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="AllMemberAggregationUsage" minOccurs="0">
<xsd:simpleType>
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<xsd:restriction base="xsd:string">

<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
<xsd:enumeration

</xsd:restriction>

</xsd:simpleType>
</xsd:element>

<xsd:element name="HierarchyUniqueNameStyle"

<xsd:simpleType>

value="Full" />
value="None" />
value="Unrestricted" />
value="Default" />

<xsd:restriction base="xsd:string">
<xsd:enumeration value="IncludeDimensionName" />
<xsd:enumeration value="ExcludeDimensionName" />

</xsd:restriction>

</xsd:simpleType>
</xsd:element>

<xsd:element name="MemberUniqueNameStyle" minOccurs="0">

<xsd:simpleType>

<xsd:restriction base="xsd:string">

<xsd:enumeration value="Native" />

<xsd:enumeration value="NamePath" />

</xsd:restriction>

</xsd:simpleType>
</xsd:element>

<xsd:element name="Attributes" minOccurs="0">

<xsd:complexType>
<xsd:sequence>

<xsd:element name="Attribute"

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Hierarchies" minOccurs="0">

<xsd:complexType>
<xsd:sequence>

<xsd:element name="Hierarchy"

</xsd:sequence>

</xsd:complexType>

</xsd:element>

maxOccurs="unbounded" />

<xsd:element name="Annotations" minOccurs="0">

<xsd:complexType>
<xsd:sequence>

<xsd:element name="Annotation"

</xsd:sequence>

</xsd:complexType>

</xsd:element>
</xsd:all>
</xsd:complexType>

minOccurs="0">

type="CubeAttribute" minOccurs="0"
maxOccurs="unbounded" />

type="CubeHierarchy" minOccurs="0"

type="Annotation" minOccurs="0"
maxOccurs="unbounded" />

Element

Read-
Only

Default value

Description

1D

Defaults to the Dimension ID of
the Dimension that is pointed to
by the DimensionID element.

The object ID.
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Read-

Element Only Default value Description

Name Defaults to Dimension Name The object name.

pointed to by DimensionID.

Description Empty The object description.

Translations Empty A collection of Translation
objects.

DimensionID [Required] The ID of the dimension to
which this CubeDimension
points.

Visible True When true, specifies that
this object is visible;
otherwise, false.

AllMemberAggregationUsage "Default" Specifies how aggregations

should be designed for the
All member.

The enumeration values are
as follows:

= Full - Every aggregation
for the cube must
include the All member.

= None - No aggregation
for the cube should
include the All member.

= Unrestricted - No
restrictions are placed
on the Aggregation
Designer.

= Default - Same as
Unrestricted.

HierarchyUniqueNameStyle

"IncludeDimensionName"

Determines how the system
will generate unique names
for dimensions.

MemberUniqueNameStyle

"Native"

Determines how the system
will generate unique names
for members. Enumeration

values are as follows:

= Native - The instance
automatically
determines the unique
names of members.

= NamePath - The
instance generates a
compound name
consisting of each level
and the caption of the
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Read-

Element Only Default value Description
member.
Attributes Empty A collection of

CubeAttribute objects.

The server SHOULD
implicitly include any
attributes not specified in
the collection with their
default values.<52>

Hierarchies Empty A collection of
CubeHierarchy objects.
The server SHOULD
implicitly include any
hierarchies not specified in
the collection with their
default values.<53>

Annotations Empty A collection of Annotation
objects.

2.2.4.2.2.9.2 CubeAttribute

The CubeAttribute complex type defines details for an attribute on a cube.

<xsd:complexType name="CubeAttribute">
<xsd:all>
<xsd:element name="AttributeID" type="xsd:string"/>
<xsd:element name="AggregationUsage" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Full" />
<xsd:enumeration value="None" />
<xsd:enumeration value="Unrestricted" />
<xsd:enumeration value="Default" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="AttributeHierarchyOptimizedState" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="FullyOptimized" />
<xsd:enumeration value="NotOptimized" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="AttributeHierarchyEnabled" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="AttributeHierarchyVisible" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="Annotations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
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</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:all>
</xsd:complexType>

Read-
Element Only Default value Description

AttributeID [Required] The ID of the attribute that is pointed to
by this object.

AggregationUsage "Default" A string that specifies how aggregations
should be designed for this attribute.
Enumeration values are the same as for
AllIMemberAggregationUsage.

AttributeHierarchyOptimizedSta "FullyOptimized" | Specifies the optimization for
AttributeHierarchy.

AttributeHierarchyEnabled True When true, this Boolean determines that
an AttributeHierarchy is enabled for
this attribute. This value is ignored if
AttributeHierarchyEnabled=False on the
DimensionAttribute.

AttributeHierarchyVisible True When true, this Boolean controls the
visibility of this CubeAttribute. This
value is ignored if the
AttributeHierarchyVisible=False on the
DimensionAttribute that is pointed to
by AttributelID.

Annotations Empty A collection of Annotation objects.

2.2.4.2.2,9.3 CubeHierarchy

The CubeHierarchy complex type defines details for a hierarchy on a cube.

<xsd:complexType name="CubeHierarchy">
<xsd:all>
<xsd:element name="HierarchyID" type="xsd:string"/>
<xsd:element name="OptimizedState" minOccurs="0">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="FullyOptimized" />
<xsd:enumeration value="NotOptimized" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="Visible" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="Enabled" type="xsd:boolean" minOccurs="0"/>
<xsd:element name="Annotations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
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</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:all>
</xsd:complexType>

Read-

Element Only Default value Description

HierarchyID [Required] The ID of the hierarchy that this hierarchy points to.

OptimizedState "FullyOptimized" Specifies the degree of optimization for this object.

Visible True When true, determines that this CubeHierarchy is
visible; otherwise, false.

Enabled True When true, determines that this CubeHierarchy is
enabled; otherwise, false.

Annotations Empty A collection of Annotation objects.

2.2.4.2.2.9.4 Kpi

The Kpi complex type represents a KPI.

<xsd:complexType name="Kpi">
<xsd:all>
<xsd:element name="Name" type="xsd:string"/>
<xsd:element name="ID" type="xsd:string" minOccurs="0"/>
<xsd:element name="Description" type="xsd:string" minOccurs="0"/>
<xsd:element name="Translations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Translation" type="Translation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="DisplayFolder" type="xsd:string" minOccurs="0"/>
<xsd:element name="AssociatedMeasureGroupID" type="xsd:string" minOccurs="0"/>
<xsd:element name="Value" type="xsd:string"/>
<xsd:element name="Goal" type="xsd:string" minOccurs="0"/>
<xsd:element name="Status" type="xsd:string" minOccurs="0"/>
<xsd:element name="Trend" type="xsd:string" minOccurs="0"/>
<xsd:element name="Weight" type="xsd:string" minOccurs="0"/>
<xsd:element name="TrendGraphic" type="xsd:string" minOccurs="0"/>
<xsd:element name="StatusGraphic" type="xsd:string" minOccurs="0"/>
<xsd:element name="CurrentTimeMember" type="xsd:string" minOccurs="0"/>
<xsd:element name="ParentKpiID" type="xsd:string" minOccurs="0"/>
<xsd:element name="Annotations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Annotation" type="Annotation" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
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</xsd:all>
</xsd:complexType>

Read- Default

Element Only value Description

Name [Required] The object name.

D Defaults to The ID string for the object.

Name.

Description Empty The object description.

Translations Empty A collection of Translation objects.

DisplayFolder Empty The folder in which to display the object.

AssociatedMeasureGroupID Empty The MeasureGroup that the object refers to.

Value [Required] The value for this KPI. An MDX expression that
evaluates to a number.

Goal Empty The goal for this KPI. An MDX expression that
evaluates to a number.

Status Empty The status for this KPI. An MDX expression that
evaluates to a number.

Trend Empty The trend for this KPI. An MDX expression that
evaluates to a number.

Weight Empty The weight for this KPI. An MDX numeric
expression that assigns a relative importance to a
KPI.

TrendGraphic Empty The recommended graphic to represent the trend

of this KPI.<54>

StatusGraphic Empty The recommended graphic to represent the
status of this KPI.<55>

CurrentTimeMember Empty The CurrentTimeMember that applies to this
KPI. An MDX expression that returns the member
that identifies the temporal context of the KPI.

ParentKpiID Empty The ID for a parent KPI (if any) for this KPI.

Annotations Empty A collection of Annotation objects.

2.2.4.2.2.9.5 Action
This complex type represents an action.

Action is an abstract type, and types for derived Action types are derived from it. Therefore, the
XSD for action does not show the elements; instead they are shown within the XSD of each of the
derived types. However, all the elements in the base type are explained in the table in this section.
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<xsd:complexType name="Action" abstract="true" />

Read- Default

Element Only value Description
Name [Required] The object name.
1D Defaults to The object ID string.
Name
Caption Empty The caption displayed for the action. Can be an MDX expression.
CaptionIsMdx False When true, specifies that the caption is an MDX expression;

otherwise, false.

Translations Empty A collection of Translation objects.

TargetType [Required] The type of object to which this Action applies. Such objects are
limited to those in the enumeration that is specified in the XSD.
The following objects are allowed:

= "Cube": A Cube object.

=  "Cells": A subcube. Subcubes are created by using MDX
[MSDN-CREATESUBCUBE].

= "Set": A set. Sets are created by using MDX [MSDN-
CREATESET.

= "Hierarchy": A Hierarchy object.

= "Level": A Level object.

= "DimensionMembers": The members of a Dimension.
= "HierarchyMembers": The members of a Hierarchy.

= "LevelMembers": The members of a Level.

= "AttributeMembers": The members of a DimensionAttribute.

Target Empty Identifies the target for this Action. The specified Target MUST
be an object of type TargetType.

Condition Empty An MDX expression that determines if the action applies. If false,
the action does not apply.

Type [Required] The type of action. The following values are allowed:
= "Url” - Opens a URL string in an Internet browser.
= "Html” - Renders an HTML script in an Internet browser.

= "Statement" - Executes a statement that is understood by
the client application.

=  "DrillThrough" - See DrillThroughAction.

= "Dataset" - Executes an MDX statement whose results are
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Element

Read-
Only

Default
value

Description

returned as a dataset.

= "Rowset" - Executes an MDX statement whose results are
returned as a rowset.

= "CommandLine" - Executes a command.

= "Proprietary" — Executes an action whose structure is
understood by a particular proprietary client application.

= "Report" - See ReportAction.

The DrillThrough type can be defined only with actions where
the target type is Cells. The DrillThrough type is referenced in
the MDSCHEMA_ACTIONS schema rowset, Action_Type column,
as a Rowset action (0x010). The report action is exposed in the
MDSCHEMA_ACTIONS schema rowset, Action_Type column, as a
URL action(0x01). Note that for the derived types ReportAction
and DrillThroughAction, this value MUST be set to "Report" and
"DrillThrough", respectively.

Invocation

Empty

An enumeration value that determines how the action is
invoked.

Application

Empty

Identifies the application associated with an Action element.

Description

Empty

The object description.

Annotations

Empty

A collection of Annotation objects.

2.2.4.2.2.9.5.1 StandardAction

This complex type represents a standard action.

The StandardAction type extends the Action type and also includes all elements of Action. The
XSD includes all the elements from the base class and the additional elements in the derived class.

<xsd:complexType name="StandardAction">
<xsd:complexContent>

<xsd:extension base="Action">

<xsd:all>
<!--These elements are inherited from Action-->

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

name="Name" type="xsd:string"/>

name="ID" type="xsd:string" minOccurs="0"/>

name="Caption" type="xsd:string" minOccurs="0"/>

name="CaptionIsMdx" type="xsd:boolean" minOccurs="0"/>

name="Translations" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Translation" type="Translation" minOccurs="0"
maxOccurs="unbounded" />

</xsd:sequence>

</xsd:complexType>

</xsd:element>
<xsd:element name="TargetType" >

[MS-SSAS] —

v20131205

118/ 765

SQL Server Analysis Serv