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Intellectual Property Rights Notice for Open Specifications Documentation

Technical Documentation. Microsoft publishes Open Specifications documentation for
protocols, file formats, languages, standards as well as overviews of the interaction among each
of these technologies.

Copyrights. This documentation is covered by Microsoft copyrights. Regardless of any other
terms that are contained in the terms of use for the Microsoft website that hosts this
documentation, you may make copies of it in order to develop implementations of the
technologies described in the Open Specifications and may distribute portions of it in your
implementations using these technologies or your documentation as necessary to properly
document the implementation. You may also distribute in your implementation, with or without
modification, any schema, IDL’s, or code samples that are included in the documentation. This
permission also applies to any documents that are referenced in the Open Specifications.

No Trade Secrets. Microsoft does not claim any. trade secret rights in this documentation.

Patents. Microsoft has patents that may cover yourimplementations of the technologies
described in the Open Specifications. Neither this notice nor Microsoft's delivery of the
documentation grants any licenses under those or any other Microsoft patents. However, a given
Open Specification may be covered by Microsoft Open Specification Promise or the Community
Promise. If you would prefer a written license, or if the technologies described in the Open
Specifications are not covered by the Open Specifications Promise or Community Promise, as
applicable, patent licenses are available by contacting iplg@microsoft.com.

Trademarks. The names of companies and products contained in this documentation may be
covered by trademarks or similar intellectual property rights. This notice does not grant any
licenses under those rights.

Fictitious Names. The example companies, organizations, products, domain names, e-mail
addresses, logos, people, places, and events depicted in this documentation are fictitious. No
association with any real company, organization, product, domain name, email address, logo,
person, place, or event is intended or should be inferred.

Reservation of Rights. All other rights are reserved, and this notice does not grant any rights
other than specifically described above, whether by implication, estoppel, or otherwise.

Tools. The Open Specifications do not require the use of Microsoft programming tools or
programming environments in order for you to develop an implementation. If you have access to
Microsoft programming tools and environments you are free to take advantage of them. Certain
Open Specifications are intended for use in conjunction with publicly available standard
specifications and network programming art, and assumes that the reader either is familiar with the
aforementioned material or has immediate access to it.

Preliminary Documentation. This Open Specification provides documentation for past and current
releases and/or for the pre-release (beta) version of this technology. This Open Specification is final
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documentation for past or current releases as specifically noted in the document, as applicable; it is
preliminary documentation for the pre-release (beta) versions. Microsoft will release final
documentation in connection with the commercial release of the updated or new version of this
technology. As the documentation may change between this preliminary version and the final
version of this technology, there are risks in relying on preliminary documentation. To the extent
that you incur additional development obligations or any other costs as a result of relying on this
preliminary documentation, you do so at your own risk.
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B S T8 T L = o @0 Y 1=t o [ o 1= 158
2.2.8.6 Text IMport CoONNECLIONS ..viiiiiiiiiii i i e e e et et he e e ae e s ane s b e e adaenaneaanees 158
2.2.8.7 ADO Recordset CONNECHIONS .vuiiiiiiiiiiieriiiereradaneserineresantneesrnsrnasanssessrssanes 158
2.2.8.8 DAO Recordset CONNECHIONS t.uuiittiitt ittt iitieaeireraneernesanstieneernserarerareeenees 158
2.2.9 Password Verifier Algorithm ... ..o e 158
2.2.10 Encryption (Password t0 OPEN) ....ciuiiirineiie it e i et s e e ras e e e raseananeress 159
2.2.11 Shared WorKbDOOKS. ..iiuuiitiiii it i it ine e the e eaeeeasesaa i s e e raeraserareeanesenarennnens 161
0 e s R U =T g I o T s P 163
2000 B A U= V7T [0 o I o Yo £ S P 163
2.2.11.3 REVISION RECOMS ttiiiiitiiiiiieedanneeerannsinerinsresannstiesnereresneerraerermnssererninne 163
2.2.11.4 Insertion / Deletion of Rows / Columns REVISION ...iiiviiiiiiiiiiiiiiiiiiiie e iiaeens 163
2.2.11.5 MOVE CellS REVISION 1.ttt iitinnntriineeerinnessnnntierensesesinsrerensserrraarermnnseesraranees 164
2.2.11.6 Change Cells REVISION fiuiui it ittt e e e aaens 164
200 R A Yo Y w1 T [ o 164
B A 1 ) o = =T [ ST 1 1 < 164
BAC T =T elo ] e I = U ¢ T=T = o (o o 1 164
G T R = 3V A\ = T o = PPN 165
20 T = 1V \ VU 4101 176
B S =T o0 e [ 188
B s | 2 1 1 188
B N o= T 189
B G T Y o/ =T Y 50 o 15 2 = 189
A N o o= P 194
B T = [ L= | 7= | o= 195
B S Y A W) o | 1 196
Ay A YW o Y = 198
2.4.8  AULOFIEEIIN 0. .. ettt i i ettt e et e e s e a e a e aaaraas 202
B e T o] = 202
B 0 A T U 1Yo 204
A I 3 S 205
A s I - =1 ] o S 206
B 0 T 4 1= == =] ) 207
R S = - Vol (B o P 207
A s 1 S = - | 207
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A S T = T 0 1 208

A N A = T T | o PP 209
B T = 1T ]\ = o = PN 209
A 1L T = 1 1 209
A 0 I = - 1 1 210
B B = T T 210
A = Yo Y1 = 7o 1o 1 S 213
2.4.23 BOOKEXL ittt e 213
A S = o Yo Y1 = o 215
B A T = To Yo = o J 215
AR 34 ST = o o] 2] o T @{UE=] e n [N PP S 217
AR S A A = To L u (o 0 1 = o | o P PP S SN 218
B S B = T U [ [ 1] (= ot 218
L B = Y 220
2.4.30 BUIltINFNGrOUPCOUNE. ...ttt s s e e s e ane e 221
AR G T I - | ol o T U] | 221
B G 3 - Y o] I 1] | - T 222
B . 1 T - 1 U 1 ol 222
A G 7 S @ | o] 1 o Y [ 222
B G 1 T O Y (o] 4 f T 1= o o P 223
B G 1 ST @ | [of 2 (=] 114 o T = S S 223
2.4.37 CalCSaAVERECAIC tuuttiiiitii ittt ettt iiateraiatessranaseseianesssanasasantneesrsssnnssnneessronenes 223
B G 1 < T G- | o 1 o J 223
B G 1= R O Y ] <Y o 2= o e = S PN 224
B I ) o1 £ 226
B I O | K.V oo o 226
B ) 226
R 3G S O 0 228
B R O 232
A 1 S G o - Y o 233
B S O 1= o ' 233
2.4.47 Chart3DBarShape. .. ..o i e 235
B < S O o =Y o o o o /2= 236
B 1 R O o F= o ol f 1 0 237
A Y 0 I 1 o o 51T o 238
B S T (0 Yo =] 1 = o 5 7= 239
B R A O(e o [ == o [ PP 239
A G T (o ] 1 1o T 240
2.4.54  ComMPAtl2 .ot e aa 241
A Yo T Oe] 0 g o] =11~ = (oL fH ] == S 241
2 Y S R (0 T | {5 2 242
2.4.57  CoNAF Mt 2 i i e 242
B % < T (01 o 11 U [ 243
2.4.59 ContinUEBIgNAME ......iuiiiiiii e 243
B 1 0 (0 ) 1 0 U 1= o 244
B & A (0 o 110 10 1= o 50 244
B N (0 Y o 1 0 U 1= o 245
2.4.83  COUNE Yttt e 245
B S 1 o =] o 247
7 B 3 TR 1 | 248
2.4.66  CrtLayOUtl 2. . et 249
2.4.67  CrtLayOUtL2A o i 251
B B 1< T ) o {11 T 253
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2.4.69  CrELINK cuuiii 254

A 0 T O o o\ |1 o 254
Ay R O o o\ | o (@0 ) o 0 1= 255
R G 1 255
G I T | 256
B - ) - | 20 0 2 = | 256
B S T B T | =Y = ] =) 257
2.4.76 DatalabEXTCONTENTS ..uiiiiiiiiiii i e i e e 257
A A A B T |« 3 115 0 259
Ay < T 1 = T Y | TS 259
2.4.79 DBOIParamM Y ettt e 259
B 10 I B 1o 10 T 1= o TP PP 260
2.4.81 DBQUENYEXE ..iuiiiiiiiii i e 262
A 7 0 T o o 265
B S 2 T 0 1o o1 = 1 o T 266
A 7 S 10 T 5 o [ o T 267
B S 1 T 100 2111 F= 1 o 2 1= 272
B < ST 1] 1 2= o S 273
2.4.87 DefaultROWHEIGNE .. ..ot a e e ab e r et e e e aaae s 274
B < < T B < 7= 1 1ol IS0 S o S SN 275
2.4.89 DefColWidth. ..ot i e e e e 275
B 0 T 0 N 1 2 9 1= 1 ] 10 13 276
2.4.91 DOCROUEE ittt i i et e e e 276
B IR A B ] g o] o] = - | o S PN 279
2.4.93 DropDOWNODIIAS .uueieiiii i e e e 279
e 10 ] 280
B e 1 S I Y S 280
e 1 S 10 V- | 284
B e A ) S 284
B e S 10 < {5 c ) 285
B e 1 T o T S S 286
A 1 0 T oV | =] Yo S 286
B S O A = oo (@ 1o ) 1= ot S o PP 288
B 0 oY o o S 288
s 01 T = | 289
A 1 0 A o qol=] 1= L |1 S 289
B 01 T 4 (=Y o 11\ =1 212 = 289
B I 0T 4 W L 1 1 1L 291
B O 4 S 291
B 1S T ] i T T PP 292
B 1 0 TR o S 293
A I 0 T o 1 293
A I R < | S 294
B s I R Y- | o [ | 295
A 5 JR Y- | [ 296
A s I S Y (1 < S 297
B s I T =T Y 81 = 298
A I S T 1= 1Yo < 299
A I A 112 == 13 299
2.4.118 eSO Naring .. vttt e 300
A s I N T {1 1 o Y S 301
B 7 O B o 1 T o1\ F=T o = 301
2 S 1A A o 11 o o 1 PN 301
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2.4.122  FONt . 302

B G T o T | ) PP 304
A S S Yo ) = ol 305
2.4.125 ForceFullCalCulation ......uveieiiiiii i ea 305
A S 7 G T o o 2= 306
A S A o o 2 1] = P 314
B 2 =1 o2 U= 315
2.4.129  FrEFONTLISt coeie i e 315
A G 1 O B o kT = o 1= ol PN 316
A S G R 1= | =1 o 0 1= 317
B 1 ] 1o 1= PP 319
2.4.133 GUIDTYPELID ettt hae e 319
2.4, 134 GUES .ttt e d e 319
A G 1 T o (1= 01T 320
A S G 1 S T o 1= T 1= ol P 320
B 3 NG I o 1= Yo U= T o o o =] o R PP 323
2.4.138 HEPICEUINE ot e e es 325
2.4.139 HIdEOD] « vttt et i e i 326
B O B o 1K o | P P AP 326
2.4.141 HLINKTOOIID cu ettt ettt e e e s be e e e e e 327
2.4.142 HorizontalPageBreaks.....oviiiiiiii i et 327
A 2 3G T 0 0 2= o o P U 328
A I 1 o T 1= G L P PP 328
2.4.145 INterfaCeENd .oviriii i i e 329
2.4.146 INEerfaCeHAr .ivitii i e e 329
B Iy U o | of I PPN 329
2.4.148  Labl. et e e 329
B I L - Yo 1= ) PPN 330
2 3 1 O N o g PPN 330
2.4.151  LeftMargin oot e e 333
B Y X =T =T o T S PPN 333
2.4.153 LegendEXCEPEION ..ot et e e e 334
D I S =T o PP 335
D T 1 T N o T PPN 335
2.4.156  LiNEFOrmMat ..ot e 336
D T A 1= o 1 PPN 338
B B Y < T N PP 339
B S 1 T 3 o [ PP 339
A N YO I = o = e o = L P 340
204,161 MDD B ittt e r 342
B B S Y A 1 1 o o T PPN 342
B B Y B 1 ) S o AP PP 344
B B ST I [ ) o o o PPN 345
B Yo N 1D ) €= T O PP 346
B B TSR 71 ) S o PP 346
240167 M XTUPIE cuit ittt e 347
2.4.168 MergeCellS . uuiuiiiiiii ittt 348
B 1 B 1 o 1= PN 348
2.4.170  MSODIAWING 1uiutitiniiaiitit ittt 348
2.4.171 MSODIAWINGGIOUD e uuuttineinititet et tee et s et et et et et et eeraeaeareeraanrananeansn 349
2.4.172 MSODrawingSeleCtion .....c.ouieiniiiii 349
2.4.173 MTRSEHINGS .. uiitiiii i 349
2.4.174  MUIBIANK Liuiitiiiii i e 350
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2.4.175 MUIRK ..t 351

B 4 S T \ I [ 0 1= o 0 351
2.4.177 NAMEFNGIPL2 Lottt a 352
2.4.178 NaAmMEPUDIISN 1.ttt e e 353
A 7 T N\ [0 354
A 1 10 N |V o 05 = 354
A < 3 R © o ) PP 355
2.4.182 ODbJECELINK .ovviiiiiii i 357
2.4.183 O ProtECE cviiiii i e 358
B 1 2 S © 0 1\ ]\ =T ol T 358
A < 1T © ] o1 24 o ) PP 358
A It <1 < T © 1 =1 0T oY 5o o ¥ 1 358
2.4.187 OleObJeCtSize. .. vt e 359
2.4.188  Palelle cviiiiiii i e aahe e 359
B 1 1 T - T 1 360
DA T O B = = 1] P PP 360
B R B N = 1YYV 0 T 361
A B = VoY 1< o o I g o o S 361
A 11 1 T = T N 362
A 1 S = T B S P 363
B R 1 T = =Y o o 1 =) T S 364
B R TS T = 1Y 0 1 =Y o = T 364
A s 1 L = o Y T 365
A T o (€] o )73V o 1 S 365
A 1S L T = 1 S 366
A 00 T = 366
2 0 R 0T 367
B 0 1 = 1 oY o e 369
2.4.203  PrintROWECO! 1ttt i it iiee e daessae s aaeshaessesasassatiessssssetasersesaseesssssnsssnnnens 369
B 0 S = T oY Y 4 369
A 0 1 S 0 1 T e S 370
B O S T o 0 ] 2 1 TSNV = T 370
B A = o o ] =X 371
B B 1< T © ] PPN 371
A 01 T 1 | 374
B 3 N O B © ] | PPN 375
B S B R O 1 1) - Lo PP 377
A 1 - T =Y 379
B G T = T 1= Y 7 Y /7= 380
A I S =T | I8 8 =] = | = T 380
B 8 S (=T 1 [ I 381
A A S T =Tl [ o]\ = 1 1= S 381
A A = i =Y 7Y | S 382
B S T [ o I = ) o o T=1 1 382
2.4.219 RIGNEMArGIN ciue i 384
B ey O T S 384
A R o 11 385
2.4.222  RRAULOF M Lottt ettt e et a et a et st et s e b e rabeeareeearaaneans 386
2.4.223 RRDCNGECEIL. ettt et e 387
Ay = {0 1o | T oS 391
Ay T U 1 1Y i V= o 1S 392
B Ay S T U] == T S 395
Ay A U 1 o o TS 396
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By < T U 1 £ 1= I 1 S 397

2.4.229 RRDINSDEIBEGIN .ttt e 398
2.4.230 RRDINSDEIENGA .uuiiiiiiiiiiii it e itee st e e s aaaaee s rana e e saaaaeesranarerannseerrannres 398
B A B R U 1 o 1 398
2.4.232 RRDMOVEBEGIN 1ttt i it s a e e e 399
2.4.233 RRDMOVEENA .uiiiiiiiiiiiiiiiii i it i ettt e e e et st s aa e s aa s e is e s e sabaeasseearanneans 399
2.4.234 RRDRENSNEEE ...ttt e e 399
2.4.235  RRDRSEEEXD ttiutitiutititititit ettt et e et et et et et et et et et et a e ae e 400
2.4.236 RRDTQSIF. ..ttt it ettt et a e e e e e 401
2.4.237 RRDUSEIVIEW L uiiiitiiiiiiiiiii it tit it iise et sassesatsastsastetasesasesasssessssnnssnnsesl 402
A G 1 < T U ] o 2 = | 403
A G 3 N 8 N g = =1 ] o P 404
A T Y O P SN 404
A R 2 1= o ) [ 405
2.4.242  SBASERE .ttt e e i a e e e eaaeeaiane i 406
B T Y ot | 1= P 406
A A @ = N 7 2 407
B Y oL =] = | 0 ] 0 f <o 408
B Y oL 01 1 - | 409
B Ny o L o S P 409
B BT =T ot o (o N S S 410
B o I Y =Y o7 A U D = =7 410
B Y O IS Y= o YU I /=Y 2 [ 412
A S N Y= ol 012 S 413
3 A Y = o = 414
B 3 T Y =Y o 1=y 1 o 414
B Y S Y =Y o 1= Y3l I < 415
B Y T Y =Y o = =] 1 415
A Y < TS Y= il 1o 1 o S 415
2.4, 257 S BIUD ittt e e 416
2.4.258 ShapePropSSErEam ....cuie ittt et et et aa 422
B 1 T Y £ (<Y o = ¢ S 424
B Y O IS o 1 o 21 = 425
B B Y o 1 o 0 o 1= PPN 425
B L Y 1 o U [ G 426
B 3G T Yo S 426
B T Yo Y W I - | = T 428
A 1 T 1 430
A Y S TS = o = (o Lol S 431
2.4.267  SEArTOD Ot o v ittt e e 438
B B Y < T o o T [ PPN 439
B X 1 B Y L PP 439
2.4, 270 SV EE X ettt ittt 440
2.4.271  SUPBOOK .. ..ttt 441
B L R U [ S 443
2.4.273 SXAAAl RECOIMS ouiiiiiiiiiiie it tii et iitee s tiaeeteiateessanasesanasesstanarerannsesssananens 443
2.4.273.1 Continue_SXaddISXSIriNg ...cuiuiieiiiiii e 443
2.4.273.2  SXAAAD .ttt e 444
2.4.273.3 SXAddl_SXCAULOSOrt. SXDENd...uiiiiiiiiiiii i i i rareeaneas 444
2.4.273.4 SXAdAl_SXCAULOSOIt. SXDIA uiiiriiiiiiiiiiiii i iieii ittt iare i raserareeanees 445
2.4.273.5 SXAddl_SXCCache _SXDENG.....iiiiiiiiiiiiiii it ie i s e rareeanees 445
2.4.273.6 SXAdAl_SXCCaChe _SXDId uiiitiiiiiiiiii i it i i et sanreiaseraserareeanees 446
2.4.273.7 SXAddl_SXCCache _SXDINFOL 2. i iuiiiitiiiiiiiiiiteiiteiiiiiieeiistareriseraserareaaneas 446
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2.4.273.8 SXAddIl_SXCCache_SXDInvRefreshReal......c.ccovviiiiiiiiiiiiiiiiii e 447
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2.4.273.9 SXAddI_SXCCache_SXDVeEr10INfO .iiiiieiiieriieeiiieiiriieeeierrieerisernsernerane 447
2.4.273.10 SXAddl_SXCCache_SXDVeErSXMaCI0 ...ciiiiiiiieiiiiiiiiiiiieiistiiieeiiaeiaeeaeaaness 448
2.4.273.11 SXAddI_SXCCache_SXDVerUpdINV ....ciciiiiiiiiiiiiiiii i i sieeiaenneneeaens 448
2.4.273.12 SXAddl_SXCCacheField_SXDCaplion ....ccivtiiiiiiiiiiiiii i naee e eaens 449
2.4.273.13 SXAddI_SXCCacheField_SXDENd .....ccciiiiiiiiiiiiii et eeeneas 449
2.4.273.14 SXAddl_SXCCacheField_SXDId.....cciiiitiiiiiiieiiieiiriieeeieriieerieeriseraeeanes 450
2.4.273.15 SXAddI_SXCCacheField_SXDIfdbMempropMap .......ccovivivieieieieinrnininenenenes 450
2.4.273.16 SXAddl_SXCCacheField_SXDIfdbMpMapCount......ccvviiiiiiiiiiiiiiiiiineiens 451
2.4.273.17 SXAddI_SXCCacheField_SXDProperty ......c.ccviiieiiiniiiiiiiniiinieeienenaadt 451
2.4.273.18 SXAddl_SXCCacheField_SXDPropName ......ccoviiiiiiieii i i eienaeneiinnas 452
2.4.273.19 SXAddl_SXCCacheField _SXDSXrmitmCouUNt ....cvvviiiiiiiiiiiiiiiiiriiissesianeeess 452
2.4.273.20 SXAddI_SXCCacheltem_SXDENd ....ccuiiiiiiiiiii it e et 453
2.4.273.21 SXAddl_SXCCacheItem _SXDIA....iiiiitiiiiiieiieriiriee it eieerieernrsaaneshnes 453
2.4.273.22 SXAddI_SXCCacheltem_SXDItmMpMapCount ......ccoeiivieiiiiiiiniiieininesaens 454
2.4.273.23 SXAddl_SXCCacheltem_SXDItmMMPropMap ....ccvvviriiiiiiiiiniiia i ieeienenns 454
2.4.273.24 SXAddI_SXCCacheltem_SXDSXrmitmMDIiSP ..ccvvvvirviniireiisiirineinninnesineennenns 455
2.4.273.25 SXAddI_SXCField_SXDENd.....ciieieiiteie it iierateaeenneanesaesnerneesianeeaneaterneins 455
2.4.273.26 SXAdAl_SXCFIield_SXDId ...iiviiiiiiieiiitiiieiieeiinerieeeesannesinterneernseennseanes 456
2.4.273.27 SXAddI_SXCField_SXDVer10INfo ....ccuieiieiieiieiiteieenenieiieeiebaneneensensennernenns 456
2.4.273.28 SXAddl_SXCField12_SXDAULOSNOW ....uiiieeiieerieeeineetineeersinesineerioneareeenes 456
2.4.273.29 SXAddI_SXCField12_SXDENG ...ccviieiiieiiiieradeneeneeieienesteeeenesnnsnsenneanerneens 457
2.4.273.30 SXAddl_SXCField12_SXDId....iiitiiietiietiistnaeiinerineeiesanstieeernseraneraerenes 457
2.4.273.31 SXAddI_SXCField12_SXDISXTH ciuiiuiitiieiiiiie it eaeeneeaeresneesteaeanaenneanerneans 458
2.4.273.32 SXAddI_SXCField12_SXDMemberCaption.....c.oiiueiiiieiieiinriennnnnnenneanernens 458
2.4.273.33 SXAddI_SXCField12_SXDVer12Info. i it iieeiie i iinriieerinerinerieeanes 459
2.4.273.34 SXAddI_SXCField12_SXDVerUpdINV....cciiiriieiiiiieaiieneiieneieieaenessneanans 460
2.4.273.35 SXAddl_SXCGroup_SXDENG ..ttt ittt i it siesaeaaaeaaeaeeeas 460
2.4.273.36  SXAddI_SXCGroup_SXDGIPINfO .iueiiineinieiiiatetie i iene s sienereneanans 460
2.4.273.37 SXAddl_SXCGroup_SXDId i .uiiiiiiiiii i it e 462
2.4.273.38 SXAddI_SXCGroup_SXDMEMDEr.....uiiiiiiiitiit i reaeaaens 462
2.4.273.39 SXAddI_SXCGrpLevel_SXDENGd.......ccociiiiiiiiiiiii i e 463
2.4.273.40 SXAddI_SXCGrpLevel SXDGrpLevelInfo ...c.cciviiiiiiiiiiiiiiiii s 463
2.4.273.41 SXAddI_SXCGrpLevel SXDId .. iiiiveiiiiiiiiiiiiiii i eaeaaans 464
2.4.273.42 SXAddI_SXCHierarchy_SXDDisplayFolder .......ccccviiiiiiiiiiiiiiiiiiieneanens 465
2.4.273.43 SXAddI_SXCHierarchy SXDENd .......ccciiiiiiiiiiiiiiiii i se e 465
2.4.273.44 SXAddl_SXCHierarchy_SXDFilterMember........cccoiiiiiiiiiiiiiiciiiiieiens 465
2.4.273.45 SXAddI_SXCHierarchy_SXDFilterMemberl2 .......cccoviiiiiiiiiiiiiiiiiiieneanens 466
2.4.273.46 SXAddI_SXCHierarchy SXDICONSEL ....ociiiiiiiiiiiiiiii i enaees 467
2.4.273.47 SXAddI_SXCHierarchy_SXDId .....cciiiiiiiiiiiiiiiiii i 468
2.4.273.48 < SXAddI.SXCHierarchy_SXDINfO12 ...iiiiiiiiiiiiiiiiii i 468
2.4.273.49 SXAddl_SXCHierarchy_SXDKPIGO@l ......civiiiiiiiiiiiiiiii i i i eaeee s 469
2.4.273.50 SXAddI_SXCHierarchy_SXDKPIStatus .....ccovvviuiiiiiiiiiiiiiiiie i iieneieneanans 470
2.4.273.51 SXAddIl_SXCHierarchy_SXDKPITIME ..cictiiiiiiiiiiiiiiii i i rieeienaseeeaeas 470
2.4.273.52 SXAddl SXCHierarchy_SXDKPITIrend ......cciieiitiiiiiiiiiiii i ieiaenenneas 471
2.4.273.53 SXAddI_SXCHierarchy_SXDKPIValU€......ciiiiiiiiiiiiiiiiiiiei i neaeanans 471
2.4.273.54 SXAddI_SXCHierarchy_SXDKPIWeIght.......covviiiiiiiiiiiiii i e 472
2.4.273.55 SXAddI_SXCHierarchy_SXDMeasuUreGIpP ......cciiieirineiniieinaneianeaeneseneanns 472
2.4.273.56 SXAddI_SXCHierarchy_SXDParentKPI .......cccciiiiiiiiiiiiiiiiii i ieieeeneeaens 473
2.4.273.57 SXAddI_SXCHierarchy_SXDProperty ....cccciiiiuiiiiiiiiiiiiiiieniieisienesneneanens 473
2.4.273.58 SXAddI_SXCHierarchy_SXDSXSetParentUnique .........covviviiiiiiiiiiiiiinennns 475
2.4.273.59 SXAddI_SXCHierarchy_SXDUserCaption ......ccveiieiiiiiiiiiiniiiieienennenennens 475
2.4.273.60 SXAddI_SXCHierarchy_SXDVerUpdINV ......ccooiiiiiiiiiiiiiiiiiiiiiiieneieneanans 475
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2.4.273.61 SXAddI_SXCQSi_SXDENG .....ciiiiitiiiiie i et e e eeas 476
2.4.273.62 SXAddl_SXCQSi_SXDIA .euiiiiiitiitiei it s 476
2.4.273.63 SXAddI_SXCQUErY_SXDENG ....civiiiiiiiiiii it eaeaaans 477
2.4.273.64 SXAddI_SXCQuery_ SXDReconnNCoNd......cceiieiiiiiiiiiiiiii i iieainenaeaennens 477
2.4.273.65 SXAddI_SXCQuery_SXDSrcConnFile......civiiiiiiiiiiiiii i e 478
2.4.273.66 SXAddI_SXCQuery_SXDSrcDataFile ...cocvieiiiiiiiiiiiiiic i 478
2.4.273.67 SXAddl_SXCQUEry SXDXMLSOUICE .. .utiutitiitiitiiteiniaie it eaesataateaeaerens 479
2.4.273.68 SXAddl_SXCSXCoNAFME_SXDENd ...iiiuiiiiiiiiiiiiiiiiii i i e siaeeareaaneas 479
2.4.273.69 SXAddl_SXCSXCondFmt_SXDSXCondFmMt...cvviiiiiiiiiiiiii i i eneeenens 479
2.4.273.70 SXAddl_SXCSXCondFMts_SXDENd ..icuiiiiiiiiiiiiiiiiiii i iae e ane e aais 481
2.4.273.71 SXAddl_SXCSXCoNAFMES_SXDIA ...uiiieiiiiiiiiieiiieiiiiiie it i e rnseeanesine.. 481
2.4.273.72 SXAddI_SXCSXDH_SXDENG ..eiitiiiiiiiiiiii i i i et snneernsernseeabananees 482
2.4.273.73 SXAdAl_SXCSXDH _SXDIA . itiiiiiiitiiiiiiiiiiireiiteiiiseiiseiissiiesinseradetoasanees 482
2.4.273.74 SXAddI_SXCSXDH_SXDSXAN .iuiiiiiiiiiiii it i v i e s nasaanaahaes 483
2.4.273.75 SXAddl_SXCSXfilt_SXDENG . uiiiiiiiiiii i i i ria e aa et 484
2.4.273.76 SXAddl_SXCSXIt_SXDIA +iitiiiiiiiiii i i i i e e sdae et e e areeannes 484
2.4.273.77 SXAddl_SXCSXFilt_ SXDSX it e irtiiitiiiiiii i i iaeraaee e s siareaaneas 485
2.4.273.78 SXAddl_SXCSXFilt_SXDSXIEM t.rtiitiiieiiiitiiiieiireiireiassssneiiseesiosianeeatnenin. 486
2.4.273.79 SXAddI_SXCSXFilter12_SXDCaption ....cciveiiiiiiiiiiiiiiiiieii e ibene i siesaeenens 487
2.4.273.80 SXAddl_SXCSXFilter1l2 SXDENA ..ccuiiieiiiiiiiiiiiiieiiiiieeiieribneeiiserasienseeanees 487
2.4.273.81 SXAddl_SXCSXFIlter12_ SXDId .uvuiieiiieiiieeinerineeaneetineeiessinesineerionmeeeene 488
2.4.273.82 SXAddl_SXCSXFilter12 SXDSXFIItar tuuviiiiiideriiiiiit et iiarrnneraseiareeanees 488
2.4.273.83 SXAddl_SXCSXFilter12_ SXDSXFilterDESC. cin.utiiriiiriiiiniinetiieiieerierieeanees 489
2.4.273.84 SXAddl_SXCSXFilter12_SXDSXFilterValuel .....c.vviiiiiiiiiiiiiari e 490
2.4.273.85 SXAddl_SXCSXFilter12_SXDSXFilterValuU€2 ....iciuiiiiiiiiiiiiiiiiiiiieiiieiieennens 490
2.4.273.86 SXAddl_SXCSXFilter12 SXDXISFiltar uutiiee ettt iiriierieerierieeanens 491
2.4.273.87 SXAddl_SXCSXFilter12_SXDXIsFilterValuel ........cocciiiiiiiiiiiiiiiiiiieennenn 491
2.4.273.88 SXAddl_SXCSXFilter12_SXDXISFilterValu€2 ........civviiiiiiiiiiiiiiiieennenn 492
2.4.273.89 SXAddl_SXCSXFilters12_ SXDENG ..uiieiiiiiiieeitieiiiiiieiiisiiiieiiseiiseiareeaneas 492
2.4.273.90 SXAddl_SXCSXFIlters12_ SXDIa....c.iiieiiiieiiteiirerieiieeiiereieeiiserineraeeanes 493
2.4.273.91 SXAddI_SXCSXMG_SXDENM ....coviuiiriiiiiiii it e e neaaens 493
2.4.273.92 SXAdAI_SXCSXMQG_SXDI . eitiueiriiitiitiiieiteitiiitiient st sieaereaeaenereaeanans 493
2.4.273.93 SXAddI_SXCSXMQg. SXDUSErCaplion ......vveiriitiiieinentiineieneisneeenesneneanans 494
2.4.273.94 SXAddI_ SXCSXMGS_SXDENd ... ittt 494
2.4.273.95 SXAddI_SXCSXMGS_ SXDIA ...euviriieiriiiiiititeitiiin et siene e eeneeaneanans 495
2.4.273.96 SXAddI_SXCSXMgs_SXDMGIrpSXDHMaAP ....uiiiiuiiiiiiiiiiiiiii i neneaaans 495
2.4.273.97 SXAddl _SXCSXrule_SXDENG .....ciiieiiiiiiii i i eia i iiaerarerareeanees 496
2.4.273.98 SXAddl_SXCSXrule SXDId ...ciiiiiiiiiiiiii i i i i i 496
2.4.273.99 SXAddl _SXCSXrule _SXDSXIUIE .uiiiiiiiiiii i i areaaneas 497
2.4.273.100 SXAddl_SXCView_SXDCalCMEMbEr . .iiiiii it i eaees 500
2.4.273.101 SXAddl_SXCView_SXDCalcMemMSEriNg ..ovvvveiiriiiiiiiiiiiiienieeiennenennens 502
2.4.273.102 SXAddIl_SXCView_SXDCompactColHdr .....ciiiiiiiiiii i 502
2.4.273.103 SXAddI_SXCView_SXDCompactRWHAr.......ciiiiiiiiiiiiiicin s 503
2.4.273.104 SXAdAl_SXCVIieW_SXDENA \iiiriiiitiii i i i i s sine e iiaerarerareeanees 503
2.4.273.105 SXAdAl_SXCVIiEW_SXDId ...viiiiiiieiiiiiie i it e sineeiiseraserareeanes 503
2.4.273.106 SXAddl_SXCView_SXDSXPIIVIMD ..iiiiiiiiiiiiiiiiii e 504
2.4.273.107 SXAddIl_SXCView_SXDTableStyleClient......cccoviiiiiiiiiiiiiiiiiiiiciiiecieeas 504
2.4.273.108 SXAddl_SXCView_SXDVEr10INfO .uivieiiiieiiieiiiiiiiriiiieiiisiiieeiiseriseraeeanes 505
2.4.273.109 SXAddl_SXCView_SXDVEr12INfo ..iiiiiiiiiiiiiiiiiiiiiiiiieiiserisesaneeanees 507
2.4.273.110 SXAddI_SXCView_SXDVerUpdINV .....ccciiiiiiiiiiiiiiiii i seneaaens 509
B Ay S 5 d = o T 1S 510
B Ay A TS ) 4 1 = TS 510
2.4.276  SXD BB ittt e r e e e a e 511
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2.4.277  SXDBEX ..ttt 512

2.4.278 SRl ittt e 512
W B A B Y (D ] o PPN 515
B 1 ) d B ) PP 515
B B ) d = o PP 516
204,282 S XEX ittt r 516
2.4.283  SXF DB ..ttt e e 519
24,284  SXF D B Y PO ettt ittt 522
2.4.285  OXFIIE et e 522
2.4.286  SXFIMI@ .ttt e as 524
2.4.287  SXFOIMAt. .. et 524
2.4.288  SXFOIMUIA ettt et e s hane e 525
204,289  SXINE ittt e i 525
AR A O IS 4 =) o] o 1= ol PR 525
B B2 B 9 4 A o o o FO TP PP 526
A ) 4 AV« L R PP 526
204,293  SXLI ittt et e e n e et es 527
A e L 4 = 1= R 528
2.4.205  SXNIl ettt e e ah e r e e 528
2.4.296  SXINUM Lttt ettt ettt et ettt ettt e e b e e e 528
D A Y (- Y| P P S SO 529
204,298  SXPI ittt e e e R e e 530
2.4.299  SXPIEX tutiutiuintitiitnnie et et ateneiaaaeeteaeraeae e ibaea e e e e e e e 531
2.4.300  SXRING tutitiiitit ittt o e e e 531
2.4.301  SXRUIE ittt s R e e 533
2.4.302  SXSIOCE ttiutitiit it e e e a et e en 535
B G 101G Sy € w == 2 1 1 0 P 537
A G T Y €Y of o | e [ PPN 537
2.4.305  SXT Dl ettt e e e e e 537
A T L SR S) g o] o Yo S o PP 538
2.4.307 SXTBRGIITM L.uiitiiitit ittt ettt et et s e e s e s e e e et et s e e e et et e e e e et et e e aaeeeane e 539
2.4.308  SXTH ittt de e e e e e e 539
2.4.309  SXVA 1ttt ittt i et e e e e 543
2.4.310  SXV D E Xttt ittt s e 546
B B B Y VB B I i G PP 550
204,312 SXV I i ittt et e e 551
B T 5 G B ) 4 VT PP 553
2.4.314  SXV I BWEX tititiie ittt ittt e e e 556
2.4.315  SX VI BWEXD . ittt it 557
2.4.316  SXVIEWLINK 1ttt e e 558
B B B A Y L £ PPN 558
A T B I S T 3 o [ PP 559
2.4.310 Al it i e 559
2.4.320  TabDlEStY I et 561
2.4.321 TableStyleEIemMeENt ... ...civieieiii 562
2.4.322 TableSEYIES ... e 565
2.4.323 TP At et e 566
G I =) PPN 566
2.4.325  TeXtPropSStrEam ..u ettt e 571
2.4.326 RO it e 573
P G ¥ A A I o PP 574
2.4.328 TOPMAIGIN Luuuiueitiiiiiii e 577
B TG A N I T PN 577
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G 1 10 I (] 579

2.4.331 UNCAICEA. ettt e 581
B G 137 U 1 o 1 = 582
2.4.333 USEIBVIBW ettt s e e 582
2.4.334 USerSVIieWBegin .viiiriiiiiii i e e e 585
2.4.335 UserSViewBegin_Chart .....oiiiiiiiiiii e 589
2.4.336 USErSVIEWENG .. uiiiiiiiii i e 591
2.4.337 USESELFS . ittt i e e e 591
B G 11 S T U 1 o O o | PP 592
B G 11 T U 1= o = o 592
A N T 10 B U Y o I o | o T PP 593
2.4.341 ValUBRANGE . . ittt ettt 594
A G 7V L =Y oY = o P S 596
2.4.343 VerticalPageBreaks ....uiiiiiii i e 596
2.4.344 WD PUD .. .o e 597
2.4.345 WINAOWL oiiiiiiiiiiiiii i e e et e E e AR 599
B S 7 1S T 1V T o o [ 11 601
2.4.347 WIiNProteC ..o i e i e e 603
B G T 1S Y1V @ o ) P SR P 604
A G 7 3 VAV o <Y Y ol P P 605
A G 1Y O AT [ = o) =T ot o S S 606
2.4.351 WSBOOI . e e e e e e 606
A T 1> (G LT P O 607
B S 1 G T 607
B S 1 S 2 o 608
A G 11 T ol = T PP 609
B . 1 < T 4 1 1 609
DA T o o U (ot o U =T S PP 610
7 T R - Yo [ 101 | 610
2.5.2 AR L 2CEIIIC0N 1ttt e e 611
B TG T - i 7 G o | = o - 612
AT S N b 1 I - ) f <Y I | o T 612
A T T Y o 5T oYY o S 614
2.5.6 AFDOPEIBOOIEIT ittt et ea 615
2.5, 7 AR DO PN RK .ttt ettt e e 615
AR S T o B 10 o =] S o PPN 615
2.5, AU F M Lottt it e b e 616
A T 0 T T 618
7 T 0 = T T 619
2.5.12 BOOKEXt_Conditionall l......cuiiiiiiiii i i e i it a e aaeaas 619
2.5.13 BOOKEXt Conditionall2.....ccoviiiiiiiiiii i it e e 619
A T 0 S = To Vo | (== o R 620
2.5.15 BOIAerShyle ....oiiiiii i e 620
2.5.16 BUIIN Sy .ttt e 621
2.5.17 CachedbDiskHEaAEr . ...ttt e e 621
B T 1< R o o 172 5 622
A 0 L= T 0= 622
B T 0 I T 1 622
A T s R ) =l o ] o o 626
DA T A @ = b T =1 o Y- | 626
2.5.23 CFExAveragesTemplateParamsS. ... ..o e 627
2.5.24 CFEXDateTemplateParams ......o.iuiuiiiiiiieei et aees 628
2.5.25 CFExDefaultTemplateParamsS. .. .cov it ae e e 629
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2.5.26  CFEXFIItEIParams ..ttt et e e et e e e et a e e e ae e 629
BT A A O o =541\ [ ] o L i PPN 630
2.5.28 CFEXTempPlateParamS. .. ittt s e e e 632
2.5.29 CFEXTextTemplateParams ...cociiiiiiiiiiii e e e ae s 632
S TRC 10 B O 1 = PP 633
B2 0GB B O =l - o [ PPN 634
TG ¥ A O o €] =T 111 o ) S PPN 634
2.5.33 CFGradientInterpItem ... e 635
2.5.34 CFGradientItem .. ittt e 636
AT 1o T O o\ 1 = 1= (=T o o P 636
2.5.36  CFMUIISEAt .. vttt 637
S TG A O o o o [ PP SO 638
2 RC 1 T 1 o L TP PSP 639
S TG 1= T O oAV L PP PP 640
2.5.40 ChartNUmMNII@bIe ....veie e e e e e e e e e e e e nnsaneeais 641
5 R (o R P 641
2.5.42 Col_NegatiVEONE ... iAo e e e 642
2,543 C0ld 2 i et e 642
I O(e] 1721 1 U P P AP 642
B T Ol 1 3V f = P PPN 642
2.5.46  COIBYEEU vt E e e e e 643
2.5.47  COIEU ottt e e e e e e e 643
DA S T ©(o] o ol (LY L P PPN 644
AR L T ©o Uo ) ol I 11 o 1= S 644
2.5.50 COIREINEGU. .. ettt et e s e et e e et e e e e e e e e e 645
2.5.51  COIREIU ..t e e e e 645
2.5.52  COISICOBU ittt ittt R e e e 645
2 01 T (o L PP 646
0T S (0 g PPN 646
2.5.55 CondDataValUe ..ouiiieiiiiii i e e e e 646
AT TSI ©eT aTe | 1 ) o o ol B o = 646
2.5.57 CoNNGIDIEDDE. ... e e e e 647
2.5.58 CoNNGIrOItDDEAO ..uviei it e i e e 647
2.5.59 ConnGrbitDbtOIEdD ...... it e e 648
2.5.60 CoNNGIrDItDDEWED . cue .ttt 649
2.5.61  CONTIOIINTO Lttt it ie e e e e te e e e e e e e et 650
2.5.62  CriLayoUtl2MOde . ittt i et e 651
2.5.63 DataFunctionalityLevel ....ov. ..o 651
2.5.64  DalaS OUINCETY PO « it ettt bt ettt et et et e et et et et e e e et et ra e e e e e e ae e 651
2.5.65  DaAtEASNUM ettt 651
AT ST ST B T Y (=1 6 o PP 652
T A B T @ o | PP 652
2.5.68 DCOIBYLEU 1 .t ittt e 652
2.5.69 DCONFIIE. .. ettt e 653
2.5.70 DConnConnectioNOIEDD. . ..uiuii i e 653
2.5.71 DConNCoNNECLIONWED .. ..vieiii i 654
AN T 47 AN B 1 @] o1 1 (e F PP 655
2.5.73 DConnParamBinding .....o.oeiuiiiiiiiii e 655
2.5.74" DConnParamBindingValByte........cc.iiiiiiiiiii e 655
2.5.75 DConnParamBindingValInt...... ..o e e e 656
2.5.76 DConnParamBindingValString .......ccooiiiiiiiiiiiiii e 656
2.5.77 DConnParamBindingValTyPe .....cuiuiiiiiii et 657
2.5.78 DCONNParamM O Ol o it 657
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2.5.79 DCONNSENNGSEQUENCE. ...ttt ittt sttt sttt aa e as e raae e 658
2.5.80 DConnUnicodeStringSegmented .....c.iviiiiiiii i e 658
7 T < B N I o o T 659
T 7 0 R 659
2.5.83 DRWBYEEU .ottt e 659
S T S 0 1T 659
B T < 1 T 0 T =] 2= Y | o7 660
B < T S T B 1 U L1 =T ol T IS 661
A T < 72 U Tl 661
2.5.88 DUCrConditionallbl.....uciiiiiiiiiii i i i e i es 663
2.5.89 DucrConditionalNOLD I . ...uiiii i i s e e i e 664
DA 1O I B L @ F =] | UL o = P S S 664
B S B A ) o Y o P SN 665
B T N = T | 665
B T 1 T 0 € o o I 666
B T S 10 ) o e 668
B S 1 T ) 668
B RS LT ) VI o 671
B T A ) o VI 7 I 671
2.5.98 DXFNIL2NOC ..iuiiuiiitiieiie i ettt et et e ettt e e eae et e rarane e haaneeneenataneanernes 672
B T 1 T 0 V1 o o T S S 672
B2 T 010 R B )4 W] o 1 1 o T 673
B 0 1 0 B ) €10 1 673
B T N O B ) o | S 673
B2 T 016 T B )4 = o) 674
2.5.104 ENhancedProteClion .uuiiiiiii i i i et e e e e e b et a e e 674
2.5.105 EXternDdeLinKNOOPE . uuiieiiitii i i e et e e e et e e ae e s e s e nene e 675
B T LS T v /=Y o 1 0T Yo A\ = T = 675
2.5.107 EXterNOIeDAELINK tiuuuiiiiieieriiederneersnnsieerinanesannstirtannreressessraarermmssersrmrnnes 676
A T 0 g o] o T PPN 676
B T 01 T v o ] 677
B T T - T /oY | = = 678
A T T A N Y ol 1 o U ot 678
2.5.112 Featl IFdaAULORI O . ittt ettt e et e st i e s e iaee s aar e renaaeessanarerannsessrananens 679
2.5.113 FeatllFieldDataltem . it i i e it 679
B T I S T Yl 0 1 = T 686
2.5.115 Featl1RgINValidCells ... ...ouiuiiiiiiii e 687
2.5.116 Featl1RgSharepointIdChange .........cccviiiiiiiiiiiiiii e 687
2.5.117 Feat1l1RgSharepointIdDel . i ....ouiiriiiiii i 687
2.5.118 FeatllTotalFmla it i 688
2.5.119 Featl LW S S it N O, st iriiiii ittt ittt r ettt r e e s e rab e s e earaeaaraaaeans 688
2.5.120 FEATL L XMaAD it ettt ittt ittt et e e e et e e e et ea 690
2.5.121 FEatllXMaApPENIIY ..eiuiiiiii i e 691
2.5.122 FeatllXMapENTry 2. ..o e 691
B 2 R Y- | Y [T = =l 7 692
B T 1 S o ST Yol o o/ /=Y oo o ] o 692
2.5.125 FeatSmartTag ..ovue it 693
B T 7 < T o o = o o 1 <Y ol 694
DA T 1 A 112 o of Y o S 694
2.5.128 FillStylePropertiesForShapePropsStreamChecksum........cccoviiiiiiiiiiiiiiieees 695
A 172 T o 1 o T [ 705
B 08 G 1 0 R oY 1 o 1 o TS 706
B T G B R 1o o1 Yol 1= o 2 1 706
19/ 1185

[MS-XLS] — v20120122
Excel Binary File Format (.xls) Structure Specification

Copyright © 2012 Microsoft Corporation.

Release: Sunday, January 22, 2012



B2 T G 17 o o 2 =1 of U o P 707
2.5.133 FOrMUIAVAIUE ..t e 707
B T L S ol ol =T PN 708
2.5.135  FrHEAAEr it 708
2.5.136 FriHEAdErOld. .. oviie it ettt e 709
2.5.137 FrREIHEAAE . ettt e 709
2.5.138 FrtRefHeaderNOGIDIt .. ..iie it e e e e e e e e 710
2.5.139 FrtREefHEAAEIU ...ttt e 710
T 0 o (1o = PPN 710
2.5.141  FCDISData .. vttt ittt e 711
T K 1 P 712
T I 3G N o (1o o T T PP S P 712
2.5.144 FtEAOD @@, ciuiiitii it e i e 714
2.5.145 FEGDODATA i vttt nn b 715
BT K R o € 2 o[ T PP PP 716
2.5.147 FELDSDAta . cviiiiiiiii e R e ans 716
A T 2 S B ol = T o o 719
2.5.140  FENES t .ttt e e et e e i 719
B T Y O B o o Tt o 0 | = R P PO 720
2.5.151  FtPIOGI DIt ottt b e 721
BT Y o o/ o o T P S SO 722
2.5.153 FtRDODAtA ..viiiiiiiii i e e e 723
T B S o 1Y o S P PPN 723
BT 1 T U] 1 (@0 Lo ol o O e PPN 724
B T ] S T =T ] (o o o PPN 725
2.5.157 HiddenMemberSet ....c.iviiiiiiiii s s e e 726
2.5.158 HideOD ENUM c.iitii it e e e b e e e e e 726
ARSI BT T o oY 2 AN | T | o P PPN 726
A 1 T O R o [ 4 =1 o 727
2 0 1 3 A o1V o PP 727
2.5.162  TCVCRNAIt cuii it e e e e 731
B2 T G T oV o T | o PP 732
2 T I 7 S (o1 ) { o PP 732
B2 0 I 1 T 1 o o oY PPN 732
2.5.166 InteriorColorPropertiesForShapePropsStreamChecksum.........cocvveviiiiiiiiinnnnnnn. 733
BT SN A £ 1 S I K o PPN 733
B T I TS T 5 =T PP 734
BT 1 B o 1 o o o T PP 734
2.5, 170 KPSt 1ttt ittt ittt sttt et et 734
2T A R I o 1= B 1 o] o1 D = | = I PPN 735
2.5.172  LEMMOAE L ittt it e et a 736
2.5.173 LinePropertiesForShapePropsStreamChecksSum .......covviiiiiiiiiiiiiiic e 737
2.5.174 LiSEL12BIOCKLEVE .. uvieiiiii it e 738
2.5.175 LiSt12DisplayName ....ciuieieiiiii it a 740
2.5.176 List12TableStyleClientInfo. ..oi i e ea 741
250177 LONGRGB ittt e 742
2.5.178 LONGRGBA ..ottt e 742
2.5.179 L PWidE S NG . ettt e 742
DA T 1O B 1 1 | PP 743
2.5.181 MDD TN OINAEX ettt ittt ettt 743
T R P D ) €S o T [ PP 743
0 T 1 1 T 1 o= 743
2.5.184  NIICRArtNUM Lttt ettt ettt e e 744
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B T 1< 1 T N[0 1] 2 2 S 744
A T 1 <1 S T N[0 7] o 746
2.5.187  ObJFMIA criniitii i e 747
2.5, 188 OB I ottt e 747
2.5.189 OB LINKFMI@ . et e 748
2.5.190 OB T Y P ttutiutitint ittt ittt et et et et ettt ettt 748
2.5.191 OfficeArtClientANChOrCRart. .. i i i aaeeas 749
2.5.192 OfficeArtClentANCROrHE ..t i i e i a e eaa e aaaeas 750
2.5.193 OfficeArtClientANChOrShEet .. .viii i i 751
2.5.194  OffiCEArtCIENEDAtA vttt i i i e aaeeaeaa 752
2.5.195 OfficeArtClientTeXtboX i e 753
A T R L S = o L= 1N V7 o =P S 753
2.5.197 PARAMQRY _FiXEA 1uiiiiiiiiiii i e e 753
2.5.198 Parsed EXpPreSSiONS ...uiiuiiiiii ittt et 754
2.5.198.1 ArrayParsedFOormula .......oiieiiiiii e 754
B T L B =l 755
2.5.198.3 CellParsedFormUla. . ccueuiiieiiiiieeriisessiisrersnnsesssanareranasanssnnanesannsinerennnens 755
B T LI R 1<) =1 o T P S 756
2.5.198.5 CFParsedFormuUIa ..oveiiiiiiiii i i v e i ire s e e enasaaa e s anherneerasaennaaanees 786
2.5.198.6 CFParsedFormUIGNOCCE ......iiiitiiiiiteriiineterinsesssnererannseesinnererennstatrananees 787
2.5.198.7 CFVOPArsedFOrmMUIA ..viueiiitiiieiiii et it eieeseeriaesaneeshnsensssanesineerinneeneeenees 787
2.5.198.8 ChartParsedFOrmuUIa ...uuiiieeeiiiiiieriiesiiineseradanesssineresantneesrnssnasannseesrananees 788
2.5.198.9 DVParsedFormMuUIa. . c.ciiieiiiiiiiiiiie et it st iae iae e areeenasans i e e rnaeraserareeanes 788
2.5.198.10 EXtNamMeEParsedFOrmMUIA ..uuuiiiiitiereesiiieiersnnseserinererannsiassstarerennsessrnnanes 789
2.5.198.11 EXEPLGAINEa3D .iuiiuiiiiiiii ittt et e an e e e 790
2.5.198.12 EXIPEGArEaEIT3D ...uiiviiiiiiiiiiiiie s et r s e e n st 790
2.5.198.13 EXEPEGEIT . ettt et 790
2.5.198.14 EXIPEGREIBD t.uiuiiuiieitie it ceit e i et e ese e e i et e e e e e e e 791
2.5.198.15 EXtPLGREIEITBD .iuuiiiitiiiiiadei it i ettt et e e e e e 791
B L B I ST 4 ] 1 1Yo o= 791
B T L T N v | o e 792
B T L T T = 821
2.5.198.19 ListParsedArrayFormula .....cciiiieiiii i e 822
2.5.198.20 LiStParsedFormuUla cuuueeiiieieiiiitee et siieteiiinsesssinarerannseesranarerannsessrannnens 822
2.5.198.21 NameParsedFormMUIG . ie i i i e 822
2.5.198.22 ObjectParsedFormula .. ...ou.ciieiniiiii s 823
2.5.198.23 ParameterParsedFormula .oiiei oo e 823
2.5.198.24 PivotParsedFormula........ccoiiiiiiiii i i e 824
T o TS 0 T e o PP 825
2.5.198.26  PLAAA ...ttt ittt e 828
T o L T A e ) o =T P 828
2.5.198.28  PLGAINEA3d .. ueiiit it 829
2.5.198.29  PLGAICAE T . ettt ittt 829
2.5.198.30  PEGAIEAEIT3d .. v vt 830
2.5.198.31  PLGAICAN ... ettt et 831
S T RS TS TG A o e ) o o= P 831
2.5.198.33 PEGATErBaXCEl .. uuueiiiiii i 832
2.5.198.34 PLGATIICNOO0SE .. e ittt ettt et e 832
2.5.198.35 PLGALIIGOTO ..uviuiiniiiii i 833
2.5.198.36  PLOAII e ittt e 833
2.5.198.37 PLGATIrSEIMI .ttt s 833
2.5.198.38 PLGALIrSPACE .iuiiuiiiiiii i s 834
2.5.198.39 PLGALLrSPACESEMI 1uitiiiiiiii i e 834
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2.5.198.40 PULATIrSPaACE T Y P . ittt 835
2.5.198.41  PEOATEISUM . ettt 835
2.5.198.42 PUEGBOOI ..ciuiiiiiii i 836
2.5.198.43 PEGCONCAt. .. ittt e 836
2.5.108.44 Pt ata Y P ettt e 836
2.5.198.45  PUGDIV . e ittt 836
2.5.198.46 PEGEIfCOl .uviviriiiniiiiir 837
2.5.198.47 PEGEIfCOIS ..o 837
2.5.198.48 PLGEIfCOISV ..iviviiiiiiiiiiii 837
2.5.198.49 PLGEIfCOIV ...eiiiiiii i e e e e 838
2.5.198.50 PEGEIfLEl...viuiriiiiii i 838
2.5.198.51 PtgEIfRadICal. .. .iviviiiiiiiiii i e 839
2.5.198.52 PtgEIfRAdICAILEl ... ueieee e e 839
2.5.198.53 PtgEIfRadICalS ... .iviniiiiii e 840
2.5.198.54  PEGEIfRW ..uvitiiiiiii ittt e e e e e e 840
2.5.198.55 PEGEIfRWV . iiiiiiiiiii e e R e 840
2.5.198.56  PUOEQ...ciiuiiiiiii i e et 841
2.5.108.57 PGBt e r e 841
2.5.198.58  PEOEXD tuiuteitiiiiiiiiiiir e s e e e 841
2.5.198.59  PLGEXEraAITAY .ueieiiiiie ittt et e e e et s s hara s e s et aa e aaans 842
2.5.198.60 PEGEXLraElf ..uviiieiiiiiii i e 842
2.5.198.61 PLGEXEraMem ....ciuiiiiiiiiii et fe e et e e e s rn e 843
2.5.198.62 PEGFUNC. ...ttt s r e b e e 843
2.5.198.63 PLGFUNCVAI . e it e et ettt et e e s ae st s e s e e rne e enens 844
2.5.198.64 PG 1.uiiniiiiii it e e e aans 844
2.5.1098.65 PEOGE..iuiiiiiiiiiii i e e 844
2.5.198.66  PUGINt cuuiiiiiiiii i e e 845
2.5.198.67 PEGISECE ..uuviiiiiiiiiii e e s i e e 845
2.5.1098.68 PUOLE .. ettt e e et 845
2.5.198.69  PEGLE 1uiuiiiiiiiii i e 845
2.5.198.70 PUOMEMAICE . uueieie it ettt ettt et et br et et e e e e aaans 846
ARSI =S T R o e ]\ =T o ] = o o P 846
2.5.198.72 PEOMEMEUNC ...ttt i ettt e e e et e e as 847
2.5.198.73 PEGMeEmMINOMEIM .o ittt et e 847
2.5.198.74  PEGMISSAIG .« itutititin ittt ittt ettt 847
2.5.198.75  PEGMUI ..o it e e 848
2.5.198.76  PEGNGMIE .. .oiiiit ittt e 848
2.5.198.77 PEGNAMIEX ...ttt 849
2.5.108. 78 PN ottt i e 849
2.5.1098.79  PEGNUM ...t 850
2.5.198.80. PUPAIEN ...ttt 850
2.5.198.81  PEGPEICENt. . e e 850
2.5.108.82 PGP OW Ottt ettt ittt e et aaans 850
2.5.198.83  PEGRANGE ..uviiiiiiiii s 851
2.5.1098.84  PLORE . ittt 851
2.5.198.85 PEGREIBA ..o vttt 851
2.5.198.86 PEGREIEIT ..vititiiiiiiii e 852
2.5.198.87 PLGREIEI3d ..uviiiiiiiii i 852
2.5.198.88 PEGREN ..eueiiitiiiii i 853
T oL 1 B o e ) of ol PP 853
2.5.198.90  PEGSUD . .cuiieiiii i 854
2.5.198.91 PEGSXNAMIE Lottt e 854
2.5.198.92  PEGT Dl et 854
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2.5.198.93  PEGUMINUS ...ttt et ettt st s e e s e e e e 855
2.5.198.94  PEGUNION 1.ttt ettt et et s e e et e e e 855
2.5.198.95 PEGUPIUS . eiieiiiiii e 855
2.5.198.96 REVEXLEIN 1ttt e 856
2.5.198.97 ReVIEAD ...t 856
2.5.198.98 ReEVLDINGME 1.ttt e e 857
2.5.198.99 REVNAME .ttt 858
2.5.198.100 ReVNAMEPIY ..utiuiiiii i e 859
2.5.198.101 ReVNaMETabid . .oiviriieiiiiiiii i e e 859
2.5.198.102 ReVShEetNaAME ...viiiiii i e e e i 860
2.5.198.103 RODEXIIA .iuviriiiiiiiii e e e 860
2.5.198.104 ROCE 1ttt ittt ettt sttt et st et et e e e e e dana s 861
2.5.198.105 ROCEAIEA ...ttt ittt ettt ettt e e s e et st e e s e s n e e et 865
2.5.198.106 RGCEAIEAREI vttt e e 865
2.5.198.107 RGCEEILOC .. v titieiieeie et et ettt e e e e e e e e e e nen e ene s 866
2.5.198.108 RGCEEILOCEXTIa. . uiitiiiiit ittt i st e e e e s s e e a e in e s e anenanns 866
2.5.198.109 ROCELOC ..iuiiiiiiiiiiii e et sttt 866
2.5.198.110 RGCELOCS.. ...ttt et e e gae e e e et 867
2.5.198.111 RQGCELOCREI . vttt e et e e e sae e e sar e e e e e n s 867
2.5.108. 112 SO AT ittt ittt e b et 867
2.5.198.113 SerBOO| .uitiiiiiiiiiii it e e e n b i n s 868
2.5.108. 114  SOIEIT ittt i i e et e 868
2.5.198.115  SerNilu ettt e o et e et h e 868
2.5.198.116  SeINUM .ttt hea s et et et e n et et et et e a e e sne s e e e tenerneaeanans 869
T o TS T I Y=Y ) o il PR 869
2.5.198.118 SharedParsedFormula .......ccoviii it i e s 870
AT o TS T e e T o ) 1 g e [ G P TR 870
B2 T = L T =] = 3 PPN 871
2.5.200 PR RUNS .ttt e e d et e e e bttt e e b e 871
2 0 O A = o 1= o PP 872
2.5.202 PictFmMIaEMDBEdIN O ..ot it e e 872
2.5.203  PiCtFMIAKEY ..oueiiiiii e e e e aa 873
ARSI A O L S \V7o ] { @{e] 0 1] 0] 2d o] o SN S 874
2.5.205  POSIIONMOA B sttt et ettt 874
ARSI A | SR A=Y o [ g T 1@ ] o =T o PPN 874
2.5.207 R it e e 875
2.5, 208 R B ..ttt ittt et e e b e e 875
T L B 2= 1 <1 U T PP 876
2.5.210  REBU 2007 it ittt sttt ettt e e ettt e et 876
2.5.21 1 REIU ettt s e 877
ST N SNV T=] (o I I/ oL PPN 877
T NG B S o PP 878
2.5.214 RichTextStreamChecksumbData . ....c.vvviiriiiii i ane s 878
2.5.215 RichTextStreamChecksumFontInformation .........coovviiiiiiiiiiiiiic e 881
2.5.216 RichTextStreamChecksumFontInformationArrayltem........cooviiiiiiiiiiiininnnnn. 882
2.5:217 RKNUMID L Lot et e e 883
2.5.218  RKREC 1utitiiiitiit ittt et e e e et et e 883
2.5.219  RPH S U L.ttt e 884
2.5.220  RRDD 11ttt a 884
2.5.221 RRDDEfNAMEFIAGS . ..ueitiiiiiii it 885
2.5.222  RRLOC . ittt ittt ittt ettt ettt ettt e 886
T G T £ I B 1 = =] o [P PP 886
A B 2 D 10 o =T o PN 887
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S TR 3 T S 0 1 T =T ] f 888
S TR A < S U | o PP 888
25,227 RW ittt ittt et a 888
2.5.228  RWIL 2 ittt e e e 889
2.5.229 RWLONGU 1.iiiiiiiiiiii ittt e e 889
2.5.230  RWU ittt e e e 889
S T2 B A T PP 889
2.5, 232 SO P ittt e 890
TG 1C T Y B TS = 0 ] [ 890
AT G S S B 1] o = 1 1< o 890
AR IPAC 1o TS T=To U] o [ YA D LT o] o 0] o] P S 891
2.5.236 ShapePropsStreamChecksumbData.....c.coviiiiiiiiiiiiiiii e e 891
2.5.237 SharedFeatUreTyPe ... 893
2.5.238 SheetEXTOPtIONal . vttt 893
T2 1 B Y o 1o o o B I PP PR PP 894
2.5.240 ShortXLUNICOAEStriNG. . cuuiuiiti ittt e i a e s e e e e s e e e e e b e aneenennes 895
2.5.24 1 SLC OB . ittt ittt e e e n e ia et 895
2.5.242  SOrtCONA L 2. . ittt et i e 895
A T 3G T Yo o o = o P N 896
BT Yo T8 | g ol 1Y o P P PPN 897
I S T T @ ] 1§ o =T [ P S SO 897
2.5.246  SOREf . i e e e 898
2.5.247  SOREfU ittt R e e 898
AT S T d o T O e PPN 898
2.5.240 SV X .ttt R e e e 900
2.5.250 SXAAAl_SXDENGA ..utiiititiieiii ettt e e e e e e saa i e e 901
2.5.251 SXAdAl_SXDVErUPAINY . uuiiuiiitiiiiiie e ee e et b e e e se e ae b e et e e s e eaeetaeraeaeananerea 902
PRSTVASPIECY ¥V [o | Y €] o 1 [« [ PPN 902
2.5.253  SXAAAIHAN ot d e e e e e e e 902
AT AT B Y 00 ([ o O PP 903
ARSIV ASTS TSV (=4 B Lo o 1= o PPN 903
2.5, 250 SXF T tiiiiiiii ittt e e e e 904
T2 N A 5 4 Ao [ o | o PP 908
2.5.258  SXIVARW c1 i idt ittt ettt et e et et 908
T2 B I £ =3 o O PP 909
2.5.260  SXPI I B ettt ittt h et ettt e 912
PRIV A SN RECY VA 5 © o | PPN 912
2.5.262  SXVIBWOSAVE tututiititiitit it ettt tte et et et ettt e ettt e 913
2.5.263  SXVIFIAgS t ettt ittt ie et bttt ettt ettt 913
2.5.264  TaDId .ttt e 914
AT Yo T - o 1 o (o [ P 914
2.5.266 TableF@atUreTYPe ouie ittt ettt aa 914
2.5.267  TaG FN M D X . ittt ittt 918
2.5.268 TextPropsStreamChecksumbData ... ..ccvvveieiiiiiiiii i e e e eaeeeas 919
AT 1 B o] o i 0 | PP 921
B 0 A O R PPN 921
B T R (@ 1 = 1= o 2 o P 922
AT 4 B (O ] 2 TN o T3 PN 922
DA T A T b4 L L PP 923
AT U 1 [ =] o 11 1= PP 923
2.5.275 VeIt ALIGN e 924
2.5, 276 VI BI K. ettt e 924
2.5.277 VirtUalPath ... e 924
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2.5.278 WeEDPUDSENNG .uuiiiie e 926
AT A B (0o o] gl 1Y/ o 1= T PP 927
2.5.280  XFEXEGIradiEnt cuuieiii it e e 927
2.5.281  XFEXENOF RT ottt ettt s et s e e et et e s e e et s e e e e r e e raannarane e 927
TR D i 1 T [ PP 928
T2 1 B o /o o R PPN 931
2.5.284 X PrOP B O el ..ttt e 933
2.5.285  XFPrOPCOIOr ittt 933
2.5.286 XFPropPGradiEnt c.uiueiieiii it e 934
2.5.287 XFPropGradientStop . .cv i 935
T2 1 T oo o 1= PP 936
2.5.289 XFPropTeXtRotation....ocviiii i e e e aaa e 936
2.5.290 XLNameUnicOdeSEriNg .. .ouuiuiiiiiiiiiiiiii e s s e e st e e 937
T AS B R 1=y o1 =Y ol O 1 (=] o = [ 938
2.5.292  XISFIEEr_TOP L0 uuuiieiiitii ittt et e e st s e s bt s e s e e s e an e e 939
2.5.293 XLUnicodeRichEXtendedString ...ccviuiiiiiiiiii i e e st e e b e v e e e anes 940
2.5.294  XLUNICOAESEING . .ueieiiiiii ittt e e e e s e dhrn e e e e ra s e e ene e s 941
2.5.295 XLUNIicodeStringMin2 ......ciuiiiiiiiii e e e i 941
2.5.296 XLUNIicodeStringNOCCH ..oviiiiiiiiii i e e e e 942
2.5.297 XLUnicodeStringSegmented ........ovieiiiiiiiiiiiiiiir e b e 942
2.5.298 XLUnicodeStringSegmentedRTD ....ccviriiiieiiiiiiiieesinenninesie s eesssneaben e adeneenenenens 943
2.5.299 XLUnicodeStringSegmentedSXAdd] .......couviiiiiiii i e e 943
2.5.300 XmITkBackWallThiCKNESSFIT ....viuiieiiitiiie it e r e b e e e s e e raeeeas 944
2.5.301 XmITKBaseTimeUnitFrt ..o e sn s e e e nee e raes 944
2.5.302  XMITKBIOD .iuuiiiitiii it e e et e e e et e e e et et e a e e et e e e e e e e e 945
2.5.303  XMITKBOOI .tuuiititiitiii i e e e e e e e sae e e e e e e s a e e e s e e raaearaneneas 945
2.5.304  XMITKCRAIN 1ottt e e et b et e e e a e e et et e e e et et e e aae e 946
2.5.305 XmITKColorMappingOVerride .......ociiiiiine et eriaeesie et ieneeranessenearanersneananernss 948
2.5.306 XMITKDIiSPBIanKSASFIT . ..ueeie i dein et st bt e e e e aene e 948
2.5.307  XMITKDOUDIE. ..ttt e e et e e st et e e e e e s e e e e e e e e rane e 949
2.5.308  XIMITKDW O . ueitiititie st et et et et et et e e e e s st s e et et et s e e e et e e e a e e et et e e aaeaeanereans 949
2.5.309  XMITKENA 1.iiiiiiii i e e e et et e ettt et et et et a e e 949
2.5.310 XMITKENASUI ACE. ...ttt et ettt v it et ettt et e e et e et e e e e e e e anearanerean 950
2.5.311 XmITKFIOOrThiCKNESSFIE ot r e ne e e s 950
2.5.312 XMITKFOrmMatCode . ...ttt e e e e naeeas 950
DA TG B G T | I == T L= PP 951
2.5.314 XmITKHEIGNEPErCENE . ittt e a e e 951
2.5.315 XMITKLOGBASEFIT ... .. ittt ittt e e e e e 951
2.5.316 XMITKMajorURNIEFrt ... ..ot e ae e 952
2.5.317 XmITKMajorUniTTYPeFrt ..o e 952
2.5.318  XMUTKMAXEIt .. ...\ttt ettt et et et e et ae e 953
2.5.319  XMITKMINEIE. ..ottt e et e e e e e e e aneeraenean 953
2.5.320 XMITKMINOrUNIEFIT ...ueieiii it e e e s e e e e e e e e nneanernes 953
2.5.321  XmITKMIinorUniE Ty peFrt .o e e 954
2.5.322  XMITKNOMUITILVILDI ...ttt e e e e e e e 954
2.5:323  XMITKOVEI Y ..ttt e ettt a e e 955
2.5.324 XMITKPErspeChiVEF . ..ttt e e e e e 955
2.5.325 XmITKPieComboFromM I 2Frt ..ot e e ne s 955
2.5.326  XMITKRANGAXOFFFIT . .oneeieieie i e a e eees 956
2.5.327  XMITKROEXF I ..ttt e et e a e e 956
2.5.328  XMITKROTY FIt .ttt et et et e et e e e e e e e e aaeenaeaeas 957
2.5.329 XMITKShOWDLDISOVEIMAX . ...ttt et e e e e e asaeenaneaeas 957
2.5.330  XMIT KO P 1ttt e 957
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2.5.33 1 XIMITK S ottt et e 958
2.5.332  XMITKS A SUM A . vttt e e e e s e e e e rane e 958
2.5.333  XMITKSEMNG cu ettt et ettt e e 958
2.5.334  XMITKSEY O 1 uiiitii i e e e 959
2.5.335 XMITKSYMDOIFIE .ot e e e e s 959
2.5.336 XMITKThemMEOVEITIde .. vttt s s e s n e r e e nnenneanernes 960
2.5.337 XmITKTickLabelPOSitiONFrt. . ..couiiii i e ea 960
2.5.338 XMITKTICKLAbISKIPFIt. .\ttt e e e e e e 961
2.5.339 XMITKTICKMarkSKIPFIT ... et re e e e e e e e 961
2.5.340  XMITKTOKEN 1ottt ettt e e e s e s e s e e nern e e e s e sneanennannennennenss 961
DS TNG 5 o o1 I I I o J PP 962
DS TRC D {1 o o I PP S P 962
2.5.343 XORODIUSCAtION .ttt e d e 962
TR I PP PN 962
A ST 1 = T o o T o =T 964
2.6.1 CTBWRAPPER ...ttt et st e st e e s as e e r e e i e e e b e e e e e ans 964
2 T A O I = 1 T O SR PP PR 964
2 TG T O I = O PRSP 965
T S I = T PR P AP 966
2 T8 T I = 11 5 o O s SR PPN 967
B2 N A\ e [o] o 1 o | 0 1= R I P S 968
2.7.1 Application Data For VEHYperlink ..o et e e 968
3 Structure EXamples ....cciiieirimierimrrnsie s s sin s s nssan s sassnsan s s an s snnmssn s n s nnnnnnns 969
3.1 Conditional FOrmMatting ...ovvieieiieiiii i e e r b e e e e 969
3.1.1 Conditional Formatting: CondFmt........ciiiiiiii i i e 969
3.1.2 Conditional FOrmatting: CF ......ciuiiiiiiiii ittt e e e aee e 971
G B 1= [ o T=To B A= 0 o = e PP 979
3.2.1 Defined Name: Lbl. ..o i e e e i e 979
3.2.2 Defined Name: EXternSheel ..ot i a e e 982
3.2.3 Defined Name: SUPBOOK ... ittt b e e e e e e e e e e e e e e e e e eenenees 982

G 70 T -1 o] = TP 983
3.3.1 Table: Feathdrld. .ot s et aa 983
G T A - Yo 1L o= L ULl PP 984
I S 1L = o= TP 993
T S R 1 =T ol S 1= o 1 o T [ PP 994
3.4.2 Filters: AULORIIEErIN O it ea 994
3.4.3 Filters: AULORIIEEE ..o e e 994
T (=T g = Ll 2 =] = Tl = PP 996
3.5.1 External References: FOrmuUIa ......coeiriiiiiiiiii e e e eneas 996
3.5.2 External References: SEriNG ....ouieieiiiiiiie et e 999
3.5.3 External References: SUPBOOK 1 .......coiiiiiiiiiiiiiiiiii e 1000
3.5.4 External Referances: XCT ..ttt e e e e 1000
3.5.5 _External ReferencCes: CRIN.....oiiiiiitiiiiiiie ittt s e e ra s e eaeanaeaeas 1001
3.5.6 External References: SUPBOOK 2 ..o e 1002
3.5.7 External References: EXternSheet ....covvviriiiii i e 1002
3.6 Column Chart ODJECE. ...t e 1003
3.6.1 Column Chart Object: Chart ....c.oiiiiiiiiii e aeaeeas 1004
3.6.2 Column Chart Object: Frame ......ouiiiiiiii e 1004
3.6.3 Column Chart Object: LIN€FOrmat .....coviiiiiiiiiii e e 1005
3.6.4 Column Chart Object: AreaFormat.......cccoeieiniiiii e 1006
3.6.5 Column Chart ObjJecCt: SEIES ..ouiuiiiiiiiiii e e e e 1007
3.6.6 Column Chart Object: BRAL 1 ....uiiiiiiiiiiiiie e r e e e e aeae e 1008
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3.6.7 Column Chart Object: SerieSTeXt ....iiiiiii e 1009
3.6.8 Column Chart Object: BRAI 2 ..ottt st aaeas 1009
3.6.9 Column Chart Object: BRAL 3 ....uiiiiiiiiiiiiiiri s e s e aa e e 1011
3.6.10 Column Chart Object: DataFormat......c.coviiiiiiiiiii e 1013
3.6.11 Column Chart Object: SerToCI .. it aeas 1014
3.6.12 Column Chart Object: ShtProps......ccooviiiiiiiiii e 1014
3.6.13 Column Chart Object: DefaultTeXt ....coviiiiiiiii i e 1015
3.6.14 Column Chart Object: TeXt ....oviiiiiiiii e 1015
3.6.15 Column Chart Object: FONEX ..o e aeas 1017
3.6.16 Column Chart Object: AX@SUSEd.......cciiiiiiiiiiiiii e 1017
3.6.17 Column Chart Object: AXiSParent.....c.coiiiiiiiii i e e 1017
3.6.18 Column Chart ObjJeCt: AXiS...uiiiiiiiiiiiiii i e e ee e e e danens 1018
3.6.19 Column Chart Object: CatSerRange ........cooiviiiiiiiiiiii e 1018
3.6.20 Column Chart Object: TiCK..iiiiii i e e 1019
3.6.21 Column Chart Object: ChartFormat...........coviiiiiiii e 1021
3.6.22 Column Chart ObjJeCt: Bar....ciciiiiiiiiiiiii i i e e e e e sde e n e e e e anean 1021
3.7 Pie Chart Sheet .o e e 1022
3.7.1 Pie Chart Sheet: PrintSize ...ccoiiiiiiiiiii s e e e s san e e et e s 1022
3.7.2 Pie Chart Sheet: Chart ..o e e ah e e e e anaans 1023
3.7.3 Pie Chart Sheet: ShtProps ....ociiuiiiii b dar e e 1023
3.7.4 Pie Chart Sheet: AXESUSEd .....c.oviiiiiiiiiiiii i aa s the e e ek n s e e adeanaenens 1024
3.7.5 Pie Chart Sheet: AXiSParent......occiiiiiiiii i dar e e e e e e s rnnane e rneanens 1024
3.7.6 Pie Chart Sheet: ChartFormat ......coiiiiiiii i s i e e 1024
3.7.7 Pie Chart Sheet: Pl i e et h s ina s s an e e nneanens 1025
3.7.8 Pie Chart Sheet: Legend.....c.oiiiiiiiiiiiiie it te e e e e e aeae e 1025
3.7.9 Pie Chart Sheet: POS . .iiiiiiiiiii i e e e e et b e s e e e e s e e e nae e 1026
3.7.10 Pie Chart Sheet: TeXl . iiiiiiiii i i e sane b e e e sn s e eaneanerneanens 1027
3.7.11 Pie Chart Sheet: BRAL ..ottt i i et r et st e e et s e e s e e s e e e e anane e 1030
3.7.12 Pie Chart Sheet: WINAOW2 ..o diiiiiiie i e s sae e e s e e sesesnsnnennennerneanens 1030
G 7 TR oo o 0 0= 1 T [ N 1031
OIS 10 A o o 0. F= T T T T o e e 1032
3.8.2 Formatling: FONT 2 ..o e i aas 1033
3.8.3 Formatting: FOrmat ...t it 1034
3.8.4 Formatling: XF A cun .o i et aa 1035
3.8.5 FOrmatting: XF 2 ... it 1037
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1 Introduction

The Excel Binary File Format (.xIs) Structure Specification specifies the Excel Binary File Format
(.xls). The Excel Binary File Format (.xls) is a collection of records and structures that specify
workbook content, which can include unstructured or semi-structured tables of numbers, text, or
both numbers and text, formulas, external data connections, charts and images. Workbook content
is typically organized in a grid based layout, and often includes numeric data, structured data, and
formulas.

Sections 1.7 and 2 of this specification are normative and contain RFC 2119 language. All other
sections and examples in this specification are informative.

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

American National Standards Institute (ANSI) character set
ASCII

Augmented Backus-Naur Form (ABNF)
big-endian

checksum

client area

code page

Component Object Model (COM)

GUID

language code identifier (LCID)
little-endian

Unicode

XML

The following terms are defined in [MS-OFCGLOS]:

3-D Phong shading
Al

absolute reference
accelerator key
active cell

active sheet
ActiveX control
ActiveX object
add-in

add-in function
ADO

aggregation function
ALL

alternate startup directory
attribute hierarchy
AutoFilter
AutoFormat
AutoRecover
AutoShow
background color
beta

BIFF12

BIFF4
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%5bMS-OFCGLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf

BIFF5

BIFF8

Binary Interchange File Format (BIFF)
border

border formatting
border style
bounding rectangle
bubble size

build identifier

build number
built-in name
ButtonPopup control
calculation mode
caption

cascading style sheet (CSS)
category

cell

cell reference

cell value

centered alignment
character set

chart area

chart sheet

child

class identifier (CLSID)
class module
collapsed outline state
color palette

color scale

color scheme
comment

compact axis
conditional formatting
connection string
cube

cube function
custom filter
custom list

custom view

DAO

data bar

data consolidation
data marker

data provider

data recovery

data region

data source

data table

data validation

date system

DDE

DDE link

DDE server

DDE topic

defined name
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descending order
diagonal-down
diagonal-up

dialog sheet
dimension

display folder

display units
distributed alignment
document library
drawing

drawing group
drawing object
drillthrough

drop lines

Dynamic Data Exchange (DDE)
embedded object
Excel Linked Library (XLL)
Excel macro (XLM)
expand/collapse button
expression

external data
external link

fill

fill color

fill pattern

filter

fit to page
floating-point number
floor

folder

followed hyperlink
font

font face weight

font family

font scaling

font scheme

forecast

foreground color
form

format string
formatting run
formula bar

friendly name

frozen panes
function

function category
gradient fill

gradient stop

grand total

graph object
GraphicDropDown control
gridline

gutter

hash

header row
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hidden

hidden protection
hidden row
hierarchy

high-low lines
horizontal alignment
hyperlink

Hypertext Markup Language (HTML)
icon

icon set

indentation level
Information Rights Management (IRM)
ink

inner rectangle
input cell

Input Method Editor (IME)
insert row

iterative calculation
justify distributed
key performance indicator (KPI)
leader line
left-to-right

legend entry

legend key

library directory
license key

line style

linear gradient
linked object

list view

locale

localization

locked

locked protection
logical left

logical right

logical top-left
logical top-right
long file name
macro

macro sheet

major gridline

major scheme

major tick mark
Mandarin phonetic symbols
manifest

MD5

MDX unique name
measure

measure group
member

member property
merged cell

metafile

minimal save
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minor gridline

minor scheme

minor tick mark
module

moving average
multidimensional expression (MDX)
named range

ninched
non-contiguous range
Normal view

number format

Object Linking and Embedding (OLE)
object model
OCXDropDown control
ODBC

Office data connection (ODC) file
OLAP

OLAP calculated member
OLAP cube

OLAP hierarchy

OLAP KPI1

OLAP level

OLAP measure

OLAP member

OLAP member property
OLAP named set

OLAP tuple

OLE compound file

OLE DB

OLE object

OLE server

OLE2

one-variable data table
outline

outline effect

outline level

outline state
out-of-memory

page break

Page Break Preview view
Page Layout view

pane

Pane control

phonetic guide
phonetic information
phonetic string
phonetic text run
PivotChart filter pane
PivotTable field list
placeholder

plot area

point

Popup control
precision as displayed
primary pie
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print area

print settings

print titles

ProgID

protected

protection

published

published item
query

query table

R1C1

range

reading order
read-only recommended
real-time data (RTD)
rectangular gradient

red-green-blue-alpha (RGBA)

reference style
refresh

regional settings
relative reference
relative security descriptor
revision

revision history
right-to-left
routing slip

RTD server

ruler

safe load

scenario

Scenario Manager
secondary bar/pie
security descriptor
selected

selection

series line

server hame
shade

shadow effect
shape

shared workbook
sheet

sheet stream
sheet tab

sheet view

shrink to fit

smart document
smart tag

smart tag actions button
smart tag indicator
sort

sort condition

sort order

source data

split pane
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SplitButtonMRUPopup control
SplitButtonPopup control
SplitDropDown control
startup directory

storage

stream

strikethrough formatting
stripe band

stroke order

Structured Query Language (SQL)

style

table

template

text importation

text run

theme

time hierarchy

toolbar control

toolbar view

ToolTip

top N filter

total row

transfer protocol
transition formula entry
transition formula evaluation
trendline

tuple

twip

two-variable data table
type library

UNC volume

Uniform Resource Identifier (URI)

Uniform Resource Locator (URL)
up-down bar

user name

user-defined function (UDF)
VBA

VBA project

vertical alignment

visible

Visual Basic for Applications (VBA)

VML

volatile

wall

watched cell

Web query
workbook

workbook parameter
workbook stream
worksheet

write reservation
XML map

XML namespace

XML node

XML Path Language (XPath)
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XML schema

XML schema definition (XSD)
XOR obfuscation

XPath expression

zoom level

z-order

The following terms are specific to this document:
active pane: The pane that currently has focus or contains the current selection or object.

advanced filter: An extended filter option that enables users to specify complex filter criteria
and a destination range for the filter results.

AutoComplete: A feature that suggests text automatically based on the first few characters that
a user types.

BIFF2: A binary file format that is used by default to save worksheets in Microsoft® Excel® 2.1.

BIFF3: A binary file format that is used by default to save worksheets in Microsoft® Excel® 3.0
for Windows®.

block-level formatting: A type of formatting that can be applied to a field or column (2) in a
table. It is applied to all existing records and automatically to new records.

Briefcase: A system folder in Windows® that is used to share and synchronize files between
computers.

camera picture: An image of a range of cells that is generated by using the camera tool. The
image can be linked such that when the data in the source range changes, the image is
updated automatically.

category label: (1) A label that appears on the horizontal (x) axis of a chart and identifies the
categories of the source data.

(2) A label that represents a PivotTable item in a row PivotTable field in a PivotChart report.

center-across-selection alignment: A formatting setting that centers cell content horizontally
within a selected range of cells.

column formula: A formula that is used in a calculated column.
column outline: A nested grouping of columns (2) in a worksheet.
consolidation range: A range of source data that is used in a data consolidation process.

cryptographic service provider: An independent software module that performs authentication
(2), encoding, and encryption services that Windows®-based applications access through the
CryptoAPI.

custom color palette: A set of user-defined colors that is available for formatting.

custom rollup: An aggregation (1) calculation that allows Online Analytical Processing (OLAP)
cube designers to aggregate measures with a custom formula or operator. A custom rollup is
defined on a hierarchy.

double accounting: An underline style that places two lines beneath the formatted text. Double
accounting is frequently used to indicate totals.
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down bar: See up-down bar.

fill alignment: A setting that repeats a cell value to fill the horizontal space of a cell. If the cell
value exceeds the horizontal width of the cell, the value is truncated.

formula error checking: A mechanism that identifies invalid worksheet data, formulas, or
formatting and then proposes corrections.

frozen: See frozen panes.

full screen view: A document view that expands the display of a document to fill the computer
screen. The view hides menus, toolbars, and taskbars.

general alignment: A default formatting setting for the horizontal alignment of cell contentin a
worksheet. Text is positioned to the left and numbers are positioned to the right.

hidden cell: A cell that does not appear in a worksheet view because it is contained within a
hidden row or a hidden column.

hidden column: A column (2) that does not appear in a worksheet view because its width is set
to 0 (zero). A column can be hidden if an outline is collapsed.

input language: A pairing of input language and input method. The pairing determines what
language is currently being entered and how. The input language is usually determined by the
keyboard language that is currently active in the operating system. Users can install keyboard
layouts and Input Method Editors (IMEs) for several languages, and then switch between them
at appropriate times to indicate the input language.

international macro sheet: A macro sheet that displays English function names and operates
with U.S. English locale settings, regardless of product locale, user locale, or system locale.

local name: A defined name whose scope is limited to a specific sheet instead of the entire
workbook.

merge conflict: A problem that occurs if two users are editing the same cell or other type of
object in a workbook while changes are being merged in a shared workbook.

messaging system service provider: A business that supplies e-mail and other messaging
services to individuals, businesses, and other organizations.

Microsoft Office Web Components: A set of controls that can be used to create data analysis
and reporting solutions.

narrow katakana: A non-cursive character set (1) that is used to write non-Japanese words
phonetically in Japanese. Narrow katakana characters are represented with a single byte. Also
referred to as half-width katakana.

natural language formula: A syntax for referring to tabular data in formulas by using column
and row labels instead of cell references.

natural language label: A value of a cell or cells that identifies a range in a natural language
formula. A label is typically the same as a column or row header in tabular data.

obfuscation key: A secret shared key combined with a cryptographic hash function that is
intended to prevent a reversal of an encoding process. See also XOR obfuscation.

OLAP measure group: A collection of related OLAP measures in an OLAP cube. An OLAP cube
can contain multiple measure groups.
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OLE link: A connection between an Object Linking and Embedding (OLE) object and its OLE
server. See also DDE link.

palette color: A specific color among those that are available on the active color palette.

parameterized query: A query that contains parameters. It applies to Open Database
Connectivity (ODBC) and Web queries. For example, a Web query that retrieves stock quotes
from a Web page can prompt users for a parameter, such as a stock symbol.

pixel: A discrete unit of display on a computer display device.
post method: A method of submitting form data in the header of an HTTP request.

property stream: A series of object properties that is used in processes such as checksum
calculations.

recalculate: The process of computing a value in a workbook by initiating a calculation
repeatedly.

reconnect condition: A condition that specifies whether to connect to a database again after a
connection expires.

result cell: A cell that contains the results of the calculation of changing cells in a scenario.

revision record: Any of the records in the revision stream of a shared workbook that stores user
edits to the workbook and other tracked information.

routing stage: The current status of a document with a routing slip.
row outline: A mechanism for grouping and nesting the rows in a worksheet.

RTD topic: A discrete combination of parameters that is used to request data from a real-time
data (RTD) server.

single accounting: An underline style that places one line beneath the text. Single accounting
can be used to indicate subtotals.

single sign-on (SSO) identifier: A string that represents the definition of user credentials that
permit a user to access a network. See also single sign-on (SSO).

sort range: A range of cells that will be or has been sorted.

subtotal column: A column (2) that uses a summary or subtotal function to display the total of
detail items in a PivotTable® field.

text query: A query that is used to import data from text files.
text style: A formatting option, such as bold or italic, that can be applied to a font.

unfrozen pane: A portion of a worksheet that continues to scroll and function normally in split
pane view. See also frozen pane.

up bar: See up-down bar.
Web-only view: A view of a workbook from within a Web browser.

wide katakana: A non-cursive character set (1) that is used to write non-Japanese words
phonetically in Japanese. Wide katakana characters are represented with two bytes.
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window state: The current positioning state of a window. Windows can be maximized or
minimized, or the window size can be customized by the user.

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 Specification documents 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.

[CODEPG] Microsoft Corporation, "Code Pages",
http://www.microsoft.com/globaldev/reference/cphome.mspx

If you have any trouble finding [CODEPG], please check here.

[DEVMODE] Microsoft Corporation, "DEVMODE", http://msdn.microsoft.com/en-
us/library/dd183565(VS.85).aspx

[ECMA-376] ECMA International, "Office Open XML File Formats", 1st Edition, ECMA-376, December
2006, http://www.ecma-international.org/publications/standards/Ecma-376.htm

[IEEE754] Institute of Electrical and Electronics Engineers, "Standard for Binary Floating-Point
Arithmetic", IEEE 754-1985, October 1985, http://ieeexplore.ieee.org/serviet/opac?punumber=2355

[MS-CFB] Microsoft Corporation, "Compound File Binary File Format".

[MS-CTXLS] Microsoft Corporation, "Excel Custom Toolbar Binary File Format Structure
Specification".

[MS-DTYP] Microsoft Corporation, "Windows Data Types".

[MS-LISTSWS] Microsoft Corporation, "Lists Web Service Protocol Specification".

[MS-OAUT] Microsoft Corporation, "OLE Automation Protocol Specification".

[MS-ODRAWT] Microsoft Corporation, "Office Drawing Binary File Format Structure Specification".

[MS-OFFCRYPTO] Microsoft Corporation, "Office Document Cryptography Structure Specification".

[MS-OLEDS] Microsoft Corporation, "Object Linking and Embedding (OLE) Data Structures".

[MS-OSHARED] Microsoft Corporation, "Office Common Data Types and Objects Structure
Specification".

[MS-OVBA] Microsoft Corporation, "Office VBA File Format Structure Specification".

[MS-PRSTFR] Microsoft Corporation, "ADO XML Persistence Format Protocol Specification".
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mailto:dochelp@microsoft.com
http://msdn2.microsoft.com/en-us/library/E4BD6494-06AD-4aed-9823-445E921C9624
http://go.microsoft.com/fwlink/?LinkId=89840
http://msdn2.microsoft.com/en-us/library/E4BD6494-06AD-4aed-9823-445E921C9624
http://go.microsoft.com/fwlink/?LinkId=89844
http://go.microsoft.com/fwlink/?LinkId=89844
http://go.microsoft.com/fwlink/?LinkId=200054
http://go.microsoft.com/fwlink/?LinkId=89903
http://go.microsoft.com/fwlink/?LinkId=149726
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%5bMS-OSHARED%5d.pdf
%5bMS-OVBA%5d.pdf
%5bMS-PRSTFR%5d.pdf

[MS-VIEWSS] Microsoft Corporation, "Views Web Service Protocol Specification".

[MS-WSSTS] Microsoft Corporation, "Windows SharePoint Services Technical Specification".

[RFC1320] Rivest, R., "The MD4 Message-Digest Algorithm", RFC 1320, April 1992,
http://www.ietf.org/rfc/rfc1320.txt

[RFC1321] Rivest, R., "The MD5 Message-Digest Algorithm", RFC 1321, April 1992,
http://www.ietf.org/rfc/rfc1321.txt

[RFC1951] Deutsch, P., "DEFLATE Compressed Data Format Specification version 1.3", RFC 1951,
May 1996, http://www.ietf.org/rfc/rfc1951.txt

[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

[RFC2781] Hoffman, P., and Yergeau, F., "UTF-16, an encoding of ISO 10646", RFC 2781, February
2000, http://www.ietf.org/rfc/rfc2781.txt

[RFC3986] Berners-Lee, T., Fielding, R., and Masinter, L., "Uniform Resource Identifier (URI):
Generic Syntax", STD 66, RFC 3986, January 2005, http://www.ietf.org/rfc/rfc3986.txt

[RFC5234] Crocker, D., Ed., and Overell, P., "Augmented BNF for Syntax Specifications: ABNF", STD
68, RFC 5234, January 2008, http://www.rfc-editor.org/rfc/rfc5234.txt

[SCHNEIER] Schneier, B., "Applied Cryptography, Second Edition", John Wiley and Sons, 1996,
ISBN: 0471117099.

If you have any trouble finding [SCHNEIER], please check here.

[XMLNS] Bray, T., Hollander, D., Layman, A., et al., Eds., "Namespaces in XML 1.0 (Third Edition)",
W3C Recommendation, December 2009, http://www.w3.org/TR/2009/REC-xml-names-20091208/

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

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

1.2.2 Informative References

[MSDN-ASRSD] Microsoft Corporation, "Absolute and Self-Relative Security Descriptors”,
http://msdn.microsoft.com/en-us/library/aa374807.aspx

[MSDN-BMP] Microsoft Corporation, "Types of Bitmaps", http://msdn.microsoft.com/en-
us/library/ms536393.aspx

[MSDN-FONTS] Microsoft Corporation, "About Fonts", http://msdn.microsoft.com/en-
us/library/dd162470(VS:85).aspx

[MSDN-MapiMessage] Microsoft Corporation, "MapiMessage (Simple MAPI)",
http://msdn.microsoft.com/en-us/library/ms529146(EXCHG.10).aspx

[MSDN-ODBC] Microsoft Corporation, "ODBC Programmer's Reference",
http://msdn.microsoft.com/en-us/library/ms714177.aspx
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%5bMS-WSSTS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90274
http://go.microsoft.com/fwlink/?LinkId=90275
http://go.microsoft.com/fwlink/?LinkId=90302
http://go.microsoft.com/fwlink/?LinkId=90317
http://go.microsoft.com/fwlink/?LinkId=90380
http://go.microsoft.com/fwlink/?LinkId=90453
http://go.microsoft.com/fwlink/?LinkId=123096
http://msdn2.microsoft.com/en-us/library/E4BD6494-06AD-4aed-9823-445E921C9624
http://go.microsoft.com/fwlink/?LinkId=195065
http://go.microsoft.com/fwlink/?LinkId=90608
http://go.microsoft.com/fwlink/?LinkId=90610
http://go.microsoft.com/fwlink/?LinkId=119907
http://go.microsoft.com/fwlink/?LinkId=89960
http://go.microsoft.com/fwlink/?LinkId=89960
http://go.microsoft.com/fwlink/?LinkId=90008
http://go.microsoft.com/fwlink/?LinkId=90008
http://go.microsoft.com/fwlink/?LinkId=121694
http://go.microsoft.com/fwlink/?LinkId=101728

[MSDN-OLEDBP-0I] Microsoft Corporation, "OLE DB Programming", http://msdn.microsoft.com/en-
us/library/502e07a7(VS.80).aspx

[MSDN-OSTD] Microsoft Corporation, "Overview of Smart Tag Development [Office 2003 SDK
Documentation]", http://msdn.microsoft.com/en-us/library/aal69328.aspx

[MSDN-SOM] Microsoft Corporation, "SOM Reference", http://msdn.microsoft.com/en-
us/library/ms754618(VS.85).aspx

[MSFT-ODBCODCO] Microsoft Corporation, "ODBC--Open Database Connectivity Overview", March
2007, http://support.microsoft.com/kb/110093

[MSFT-XL2000] Microsoft Corporation, "XL2000: Unable to Share Custom Lists", Article ID 212245,
November 2003, http://support.microsoft.com/kb/212245/

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

[MS-OFCGLOS] Microsoft Corporation, "Microsoft Office Master Glossary".

1.3 Structure Overview (Synopsis)

This document specifies workbook data contained in a compound file as described in [MS-CFB]. The
data is stored in the compound file by using storages, streams (section 2.1.2), and substreams
(section 2.1.3) that contain information about the content and structure of a workbook, including
workbook data such as worksheet definitions. Some storages, streams, and substreams store
information by using binary records (section 2.1.4).. The binary record (section 2.1.4) structure
and content are specified in this document. Each binary record contains its record type, information
about the record size, and zero or more type-specific fields depending on the record type, which is
specified in section 2.3. Type-specific fields contain information further specifying the workbook
data. Specifications of the fields for a given record type can be found in section 2.4.

See the File Structure section (section 2.1) for a more detailed overview of specific file architecture
and content.

1.3.1 stream (section )Byte Ordering

Some computer architectures number bytes in a binary word from left to right, which is referred to
as big-endian. This documentation uses big-endian bit diagrams. Other architectures number the
bytes in a binary word from right to left, which is referred to as little-endian. The underlying file
format enumerations, objects, and records are little-endian.

Using big-endian and little-endian methods, the number 0x12345678 would be stored as shown in
the following table:

Byte order Byte 0 Byte 1 Byte 2 Byte 3
Big-endian 0x12 0x34 0x56 0x78
Little-endian 0x78 0x56 0x34 0x12

Unless otherwise specified, all data in files of the type specified by this document are stored in little-
endian format.
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1.3.2 Organization of This Documentation

Section 2 of this document is arranged with overviews of higher-level concepts being followed by
more detailed concepts. Section 2.1 and section 2.2, in particular, specify higher-level concepts that
are required to understand the remainder of the document, and should be read before reading the
remainder of section 2.

Section 2.1 specifies the structures and concepts that are used to organize and structure the file
itself. Subsection 2.1.7 further specifies the valid storages, streams (section 2.1.2), and
substreams (section 2.1.3) allowed within files of the type specified by this document.

Section 2.2 specifies higher-level concepts that are normatively described for use in later sections of
this document.

Section 2.3 specifies the record name associated with a given record type. For more information
about record types, see section 2.1.4. These associations are listed by record name as well as by
record type.

Section 2.4 specifies the details of individual records.
Section 2.5 specifies the details of structures used by records and other structures.

Section 3 provides specific examples intended to illustrate the concepts, records, and structures of
this file format.

Section 4 discusses encryption, obfuscation and other security issues relating to files of the type
specified by this document.

Section 5 is a list of version-specific behaviors. It is not intended to be read alone, but rather to be
understood in the context of specifications in section 2. Specifications in section 2 provide links to
the relevant items in Section 5.

1.4 Relationship to Protocols and Other Structures

The Excel Binary File Format is an OLE compound file as described in [MS-CFB]. It is dependent on
the structures defined in the following references:

= [ECMA-376] for the persistence of custom XML mappings.
= [MS-CTXLS] for command bar tables.

MS-ODRAW] for the persistence format for shapes.

= [MS-OFFCRYPTO] for the persistence format for document signing, information rights
management, document encryption and obfuscation.

MS-0OVBA] for the persistence format for a VBA project.
= [MS-OSHARED] for the persistence format for additional common structures.

1.5 Applicability Statement

This document specifies a persistence format for workbook content and templates, which can include
unstructured or semi-structured tables of numbers, text, or both numbers and text, formulas,
external data connections, charts and images. This persistence format is applicable for persistence
of documents with a grid-based layout, including those with humeric data, structured data, and
formulas.
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This persistence format is applicable for use as a stand-alone document, and for containment within
other documents as an embedded object as described in [MS-OLEDS].

This persistence format provides interoperability with applications that create or read documents
conforming to this structure.

1.6 Versioning and Localization
This document covers versioning issues in the following areas:

Structure Versions: There is only one version of the Excel Binary File Format (.xIs) Structure
Specification.

Localization: The following records and structures contain fields that specify locale-dependent
meaning:

= Header (section 2.4.136)

* Footer (section 2.4.124)

= Format (section 2.4.126)

» CodeName (section 2.4.51)
= Font (section 2.4.122)

The Security Considerations section (section 4), the Password Verifier Algorithm section (section
2.2.9), the Encryption (Password to Open) section (section 2.2.10), and the Macro Sheet
Substream section (section 2.1.7.20.4) also specify processes and data that are locale-dependent.
See each record, structure, and section description for more information.

1.7 Vendor-Extensible Fields

This persistence format can be extended by storing information in streams (1) and storages not
specified in section 2. Implementations are not required to preserve or remove additional streams
(1) or storages when modifying an existing document.
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2 Structures

2.1 File Structure
This section specifies the overall structure of a file that conforms to this specification.

A file of the type specified by this document is an OLE compound file. A compound file (section
2.1.1) contains storages, streams (section 2.1.2), and substreams (section 2.1.3). Each stream
or substream contains a series of binary records (section 2.1.4). Each binary record contains zero
or more structured fields that contain the workbook data.

2.1.1 Compound File

A file of the type specified by this document MUST be an OLE compound file as specified in [MS-
CFB].

2.1.2 Stream

A file of the type specified by this document consists of storages and streams (1) as specified in
MS-CFB]. Each binary stream (1) or substream (section 2.1.3) that contains workbook data MUST
be written as a series of binary records (section 2.1.4) as specified in section'2.1.7.

The valid storages, streams, and substreams in a file of the type specified by this document are
specified in section 2.1.7.

A workbook MUST contain the workbook stream (section 2.1.7.20), with at least one sheet (1)
substream (Worksheet Substream (section 2.1.7.20.5), Chart Sheet Substream (section
2.1.7.20.1), Macro Sheet Substream (section 2.1.7.20.4), or Dialog Sheet Substream (section
2.1.7.20.2)) that follows the Globals Substream (section 2.1.7.20.3).

This document uses Augmented Backus-Naur Form (ABNF) as specified in [REC5234] to specify
the record sequence for streams and substreams that contain binary records.

2.1.3 Substream

The workbook stream (section 2.1.7.20) contains substreams that specify global properties and
data for a workbook and specify the sheets (1) that constitute the workbook. The beginning of each
substream is marked by a BOF record (section 2.4.21) that has a dt field that specifies the type of
the substream. The end of each substream is marked by an EOF record (section 2.4.103).

For more information about these substreams, see section 2.1.7.20 and subsections.

2.1.4 Record

A record is the basic building block used to store information about features in a workbook. Each
binary record is a variable-length sequence of bytes. A binary record consists of three components:
a record type, a record size, and the record data that is specific to that record type.

The record type is a two-byte unsigned integer that specifies what type of information is specified by
the record and how the structure of the record data specific to this record is ordered and structured.
Record type values MUST be a value from the Record Enumeration (section 2.3) or the record
MUST make use of the future record architecture (section 2.1.6).
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The record size is a two-byte unsigned integer that specifies the count of bytes that specifies the
total size of the record data. The record size MUST be greater than or equal to 0 and MUST be less
than or equal to 8224.

The record data component contains fields that correspond to a particular record type and comprise
the remainder of the record. The order and structure of the fields for a given record type listed in
section 2.3 are specified in the corresponding section for that record type in section 2.4. The size of
the record data component MUST be equal to the record size. Fields in the record data component
can contain simple values, arrays of values, structures of several fields, arrays of fields, and arrays
of structures.

If the total number of bytes to be written for a given record data component is greater than 8224, a
collection of Continue (section 2.4.58), ContinueFrt (section 2.4.60), ContinueFrt11 (section
2.4.61), or ContinueFrtl12 (section 2.4.62) records, as specified in the respective ABNF for that
record, is used to contain the remaining record data. In general, the first 8224 bytes of data is
contained in the record data component of the given record and the remaining data is divided into
blocks of 8224 bytes and contained in the subsequent collection of Continue (section 2.4.58),
ContinueFrt (section 2.4.60), ContinueFrtl1 (section 2.4.61), or ContinueFrtl2 records, until all
the data is written. See specific record definitions for exceptions. ContinueBigName (section
2.4.59) and CrtMIFrtContinue (section 2.4.71) are special cases that only apply to a single record
type.

2.1.5 Collection of Records

A collection of records (section 2.1.4) is a series of related records that are treated as a single set.
Records in a collection do not have to share the same record type. A collection of records can
further contain other collections of records. The beginning of a collection of records is sometimes
indicated by a different type of record, as specified in the record sequence ABNF where the rule
that contains that record is specified. Similarly the end of a collection of records is sometimes
indicated by a different type of record, as specified by the record sequence ABNF where the rule
that contains that record is specified. Each record or collection within the collection can be referred
to by index, and the index count starts over for each collection.

In this document, record A precedes record B when record A is the last record of that type to
appear before record B, in the stream (section 2.1.2) or substream (section 2.1.3) that contains
those records.

In this document, record B follows record A when record A is the last record of that type to
appear before record B, in the stream or substream that contains those records.

2.1.6 Future Record

The future record architecture enables an application that does not support certain records (section
2.1.4) to open and save the file while ignoring but preserving those records in the file. Records
that contain an FRTHeader (section 2.5.135), FrtHeaderOld (section 2.5.136), FrtRefHeader
(section 2.5.137), FrtRefHeaderNoGrbit (section 2.5.138). or FrtRefHeaderU (section 2.5.139)
structure, as specified in this document, are future records and can be treated as such by an
application that implements the future record architecture. Future records that are not supported
by an application can be cached on load and persisted on save, enabling the data to be retained in
the file for an application that does support those records. When loading and caching these
unsupported records, an application can process range references associated with the unsupported
records as specified in the FRTHeader, FrtHeaderOld, FrtRefHeader, FrtRefHeaderNoGrbit, or
FrtRefHeaderU structures. The application can adjust these range references as cells are inserted,
deleted or moved in the sheets (1) to preserve the correctness and validity of these range
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references associated with the unsupported records when saving the workbook along with the
unsupported records.

For an in-depth discussion of how these structures relate to each other, read the specification for
each structure in section 2.5.

2.1.6.1 Chart

There are three types of future records (section 2.1.6) that can appear in the Chart Sheet
Substream (section 2.1.7.20.1).

The first type of future record is specific to a chart (section 2.2.3.3) and is stored by using the
future record architecture as specified in the Future Record section (section 2.1.6). Specifically,
these future records that are specific to charts have a record type that MUST be greater than or
equal to 2048 and MUST be less than or equal to 2303, as specified in section 2.3. These future
records MUST exist in the collection of records (section 2.1.4) specified by the StartBlock records
(section 2.4.266) and EndBlock records (section 2.4.100), unless they exist in the collection of
records specified by the StartObject records (section 2.4.267) and EndObject records (section
2.4.101). The StartBlock records (section 2.4.266) and EndBlock records themselves MUST NOT
appear in the collection of records specified by the StartObject records and EndObject records.
Furthermore, a ChartFrtInfo record (section 2.4.49) MUST precede the first future record that is
specific to a chart in a Chart Sheet Substream.

The second type of future record is stored by wrapping otherwise non-future records in the
FrtWrapper record (section 2.4.130), as specified in section 2.4.130. These records MUST be
written in their entirety (the record type, record size and record data components, as specified in
section 2.1.4) in the wrappedRecord field of the FrtWrapper record. These MUST exist in the
collection of records specified by the StartObject records and EndObject records.

The third type of future record is any other future record that is stored by using the future
record architecture as specified in section 2.1.6, not belonging to the first two types.

See the respective record definitions (section 2.4) for details on how these records are written
relative to other future records in the Chart Sheet Substream.

2.1.6.2 PivotTable

PivotTables (section 2.2.5) implement the future record architecture as specified in section 2.1.6.
There are multiple classes of PivotTable records (section 2.2.5.1) represented using the SXAddlI
record (section 2.4.273.2). Each record (section 2.1.4) in a class specifies a different piece of
information for the part of the PivotTable (section 2.2.5) to which the SXAddI record applies. For
more information about how the SXAddl record is used, read section 2.2.5.1.1.

2.1.7 Storages and Streams

This section specifies the storages, streams (1) and substreams of the Excel Binary File Format
(.xIs) file: Refer to section 2.1 for an understanding of storages, streams, and substreams.

If the stream is in Binary Interchange File Format (BIFF) format, the record sequence is
specified using ABNF grammar.

2.1.7.1 Component Object Stream (\001CompObj)

The Component Object Stream is specified in [MS-OLEDS] section 2.3.7.
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The name of this stream (1) MUST be "\001CompObj", where \001 is the character with the value
0x01, not the string literal "\001".

A file MUST contain at most one Component Object Stream.

2.1.7.2 Control Stream (Ctls)

An instance of the Control Stream specifies the OLE objects and ActiveX controls that use
stream-based persistence.

The name of this stream (1) MUST be "CtIs". A file MUST contain at most one Control Stream. An
object persisted in this stream (1) MUST have a corresponding Obj record (section 2.4.181)-in.a
worksheet substream (section 2.1.7.20.5) with a cmo.ot field that equals 8 and a
pictFlags.fPrstm field that equals 1. The pictFmla.lIPosInCtlsStm and
pictFmla.cbBufInCtlsStrm fields of the Obj record specify the location of the object data
associated with that Obj record.

2.1.7.3 Data Spaces Storage (\00O6DataSpaces)

The Data Spaces Storage is specified in [MS-OFFCRYPTO] section 2.1.

The name of this storage MUST be "\0O6DataSpaces", where \006 is the character with the value
0x06, not the string literal "\006". A file MUST contain at most one Data Spaces Storage.

2.1.7.4 Document Summary Information Stream
(\005DocumentSummaryInformation)

The Document Summary Information Stream is specified in [MS-OSHARED] section 2.3.3.2.2.

The name of this stream (1) MUST be "\005DocumentSummaryInformation"”, where \005 is the
character with the value 0x05, not the string literal "\005". A file MUST contain at most one
Document Summary Information Stream.

2.1.7.5 Embedding Storage (MBD...)

An instance of the Embedding Storage specifies an embedded OLE object or an ActiveX control
that uses storage-based persistence.

The name of this storage MUST be "MBD" followed by eight hexadecimal digits uniquely identifying
the embedded object. An object persisted in an Embedding Storage MUST have a corresponding
Obj (section 2.4.181) in a worksheet substream (section 2.1.7.20.5), macro sheet substream
(section 2.1.7.20.4), or dialog sheet substream (section 2.1.7.20.2) with a cmo.ot field that
equals 8, a pictFlags.fPrstm field that equals 0, and a pictFlags.fDde field that equals 0. The
pictFmla.lPosInCtlsStm field of the Obj record specifies the name of the Embedding Storage
that is associated with that Obj record.

2.1.7.6 Encryption Stream (encryption)

The Encryption Stream is specified in [MS-OFFCRYPTO] section 2.3.5.4.

The name of this stream (1) MUST be "encryption". A file MUST contain at most one Encryption
Stream.
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2.1.7.7 Link Storage (LNK...)

An instance of the Link Storage specifies a linked OLE object and any default data or presentation
caching established for it.

The name of this storage MUST be "LNK" followed by eight hexadecimal digits uniquely identifying
the linked object. An object persisted in a Link Storage MUST have a corresponding Obj (section
2.4.181) in a worksheet substream (section 2.1.7.20.5), macro sheet substream (section
2.1.7.20.4), or dialog sheet substream (section 2.1.7.20.2) with a cmo.ot field that equals 8, a
pictFlags.fPrstm field that equals 0, and a pictFlags.fDde field that equals 1. Additionally, the
pictFmla.fmla field of the Obj record (section 2.4.181) specifies a formula that refers to an
ExternName (section 2.4.105) with a body field of type ExternOleDdeLink (section 2.5.107) with
a IStgName field that specifies the name of the Link Storage that is associated with that Obj
record.

2.1.7.8 List Data Stream (List Data)

The List Data Stream specifies one or more Web-based data provider data source (1)
definitions. Each data source (1) definition is related to a Web-based data provider list.

The name of the stream (1) MUST be "List Data". A file MUST contain at most one List Data
Stream. Each data source (1) definition is related to a Featurell record (section 2.4.114) or
Featurel2 record (section 2.4.115). The IPosStmCache, cbStmCache and cchStmCache fields
of the TableFeatureType structure (section 2.5.266) specify the relationship between the
Featurell record or Featurel2 record and the List Data Stream.

Each data source (1) definition is specified as a compressed stream (1). The compression algorithm
is specified in [RFC1951]. The stream (1) is specified by the following XML schema:

<?xml version="1.0" encoding="utf-8"?>
<s:schema xmlns:rs="urn:schemas-microsoft-com:rowset"
xmlns:z="#RowsetSchema"
attributeFormDefault="unqualified"
elementFormDefault="qualified"
xmlns:s="http://www.w3.0rg/2001/XMLSchema">
<s:element name="LIST">
<s:complexType>
<s:attribute name="Version" type="s:string" use="required" />
<s:sequence>
<s:element name="LISTNAME" type="s:string" />
<s:element name="VIEWGUID" type="s:string" minOccurs="0"/>
<s:element name="LISTWEB" type="s:string" />
<s:element name="ROOTFOLDER"™ type="s:string" />
<s:element name="LISTSCHEMA">
<s:complexType mixed="true" >
<s:sequence>
<s:any />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="VIEWSCHEMA" minOccurs="0">
<s:complexType mixed="true" >
<s:sequence>
<s:any />
</s:sequence>
</s:complexType>
</s:element>
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<s:element name="LISTDATA" minOccurs="0">
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="UPDATE">
<s:complexType>
<s:sequence>
<s:element name="Inserts" minOccurs="0">
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="Updates" minOccurs="0">
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="Deletes" minOccurs="0">
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
</s:complexType>
</s:element>
</s:sequence>
</s:complexType>
</s:element>
<s:element name="LISTDATAFTR'" type="s:string" />
</s:sequence>
</s:complexType>
</s:element>
</s:schema>

2.1.7.8.1 Attributes

The following table specifies the attributes that can be used in the LIST element:

Attribute | Description

Version Web-based data provider server version from which the data was retrieved. MUST be less
than or equal to 20 characters.

2.1.7.8.2 Elements

The following table specifies the XML schema definition (XSD) elements that are specific to the
LIST element:
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Element

Description

LISTNAME (section
2.1.7.8.2.1)

Display name or GUID, as specified by [MS-DTYP], of a Web-based data
provider list.

VIEWGUID (section
2.1.7.8.2.2)

GUID, as specified by [MS-DTYP], of a Web-based data provider list view.

LISTWEB (section
2.1.7.8.2.3)

Uniform Resource Identifier (URI) of the Web-based data provider
server from which the list was retrieved.

ROOTFOLDER (section
2.1.7.8.2.4)

Path on the Web-based data provider server where the list is located.

LISTSCHEMA (section
2.1.7.8.2.5)

XML schema of the fields of the Web-based data provider list.

VIEWSCHEMA (section
2.1.7.8.2.6)

XML schema of the Web-based data provider list view.

LISTDATA (section
2.1.7.8.2.7)

Specifies the data of the list.

UPDATE (section
2.1.7.8.2.8)

Specifies the inserted, deleted, and updated fields that were modified from
the original data source (1) .

LISTDATAFTR (section
2.1.7.8.2.9)

Validation footer used to validate the integrity of the data within the
stream (1) .

2.1.7.8.2.1 LISTNAME

The LISTNAME element specifies a list on the Web-based data provider server. It MUST be the
display name or the GUID, as specified by [MS=DTYP], of a list (1). The LISTNAME element is

specified as follows:

<s:element name="LISTNAME" type="s:string" />

2.1.7.8.2.2 VIEWGUID

The VIEWGUID element specifies a list view on the server. It MUST be the GUID, as specified by
MS-DTYP], of a list view. The VIEWGUID element is specified as follows:

<s:element name="VIEWGUID" type="s:string" minOccurs="0"/>

When the VIEWGUID element is not present or the value of the VIEWGUID element is empty, the
current data source (1) definition within the List Data Stream (section 2.1.7.8) MUST retrieve data
from the /default list view of the list on the server.

2.1.7.8.2.3 LISTWEB

The LISTWEB element specifies, as a URI, the name of the Web-based data provider server from
which the list data was retrieved. MUST be a valid URI, as specified by [RFC3986]. The LISTWEB
element is specified as follows:
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<s:element name="LISTWEB" type="s:string"/>

2.1.7.8.2.4 ROOTFOLDER

The ROOTFOLDER element specifies the path from the LISTWEB URI where the Web-based data
provider list from which the data was retrieved is located. When concatenated to the end of the
LISTWEB field value, the result MUST be a valid URI, as specified by [RFC3986]. The
ROOTFOLDER element is specified as follows:

<s:element name="ROOTFOLDER" type="s:string"/>

2.1.7.8.2,5 LISTSCHEMA

The LISTSCHEMA element specifies the fields of the Web-based data provider list from which the
data was retrieved, along with additional information. The additional information-includes regional
settings and whether attachments are enabled. The LISTSCHEMA element is specified as follows:

<s:element name="LISTSCHEMA" minOccurs="0">
<s:complexType mixed="true" >
<s:sequence>
<s:any />
</s:sequence>
</s:complexType>
</s:element>

The LISTSCHEMA element is further specified in [MS-LISTSWS] section 2.2.4.13.

2.1.7.8.2.6 VIEWSCHEMA

The VIEWSCHEMA element specifies the list view of the Web-based data provider list from which
the data was retrieved. The VIEWSCHEMA element is specified as follows:

<s:element name="VIEWSCHEMA" minOccurs="0">
<s:complexType mixed="true" >
<s:sequence>
<s:any />
</s:sequence>
</s:complexType>
</s:element>

The VIEWSCHEMA element is further specified in [MS-VIEWSS] section 2.2.

2.1.7.8.2.7 LISTDATA

The LISTDATA element specifies the data retrieved from the Web-based data provider list. The
LISTDATA clement is specified as follows:

<s:element name="LISTDATA">
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
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</s:complexType>
</s:element>

The referenced rs:data type is specified in [MS-PRSTFR] section 2.2. Additional information and
examples is also specified in [MS-LISTSWS] section 3.1.4.21.2.2.

2.1.7.8.2.8 UPDATE

The UPDATE element specifies the inserted, deleted, and updated fields that were modified from
the data specified in LISTDATA (section 2.1.7.8.2.7). The definition of the UPDATE element is as
follows:

<s:element name="UPDATE">
<s:complexType>
<s:sequence>
<s:element name="Inserts" minOccurs="0">
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="Updates" minOccurs="0">
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="Deletes" minOccurs="0">
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
</s:complexType>
</s:element>
</s:sequence>
</s:complexType>
</s:element>

The UPDATE element is a parent element, which contains 3 optional child elements: Inserts,
Updates and Deletes. Inserts specifies rows that were added locally, and are not synchronized
with the data source (1). Updates specifies rows that were modified locally, and that are not
synchronized with the data source (1). Deletes specifies rows that were deleted locally, and that
are not synchronized with the data source (1). The referenced rs:data type for each of the elements
is specified in [MS-PRSTFR] section 2.2. Additional information and examples is also specified in
MS-LISTSWS] section 3.1:4.21.2.2.

2.1.7.8.2.9 LISTDATAFTR

The LISTDATAFTR element specifies elements used to validate the integrity of the data within the
stream (1). It contains a sequence of signed integers which specify the MD5 hash of each rs:data
within the stream (1). The definition of the LISTDATAFTR element is a follows:
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<s:element name="LISTDATAFTR" type="s:string" />

The signed integers specified in the string data MUST be separated by the "; #" separator. There
MUST be an MD5 hash, as specified by [RFC1321], for the LISTDATA element, the
UPDATE.Inserts element, the UPDATE.Updates element and the UPDATE.Deletes element. The
MD5 hash MUST appear in the following order: LISTDATA element, the UPDATE.Inserts element,
the UPDATE.Updates element and the UPDATE.Deletes element. If an element is not present in
the stream (1), the corresponding MD5 hash MUST NOT be present.

2.1.7.9 Office Data Store Storage (MsoDataStore)
The Office Data Store Storage is specified in [MS-OSHARED] section 2.3.6.

The name of this storage MUST be "MsoDataStore". A file MUST contain at most one Office Data
Store Storage.

2.1.7.10 Office Toolbars Stream (XCB)
The Office Toolbars Stream specifies the custom toolbars attached to the file.

The name of this stream (1) MUST be "XCB". A file MUST contain at most one  Office Toolbars
Stream. This stream (1) MUST only contain a single CTBWRAPPER structure (section 2.6.1).

Parts of this stream (1) are specified in [MS-OSHARED] section 2.3.1. Refer to [MS-OSHARED
section 1.3 for a diagram that illustrates an example of the XCB binary stream (1) with its toolbar
customization structures.

Following is the record sequence ABNF for the XCB binary stream (1):

XCB = CTBWRAPPER
CTBWRAPPER = CTBS 1*CTB

For more information about the CTBWRAPPER structure, see section 2.6.1. For more information
about the CTBS structure, see section 2.6.2. For more information about the CTB structure, see
section 2.6.3.

2.1.7.11 OLE Stream (\0010le)
The OLE Stream is specified in [MS-OLEDS] section 2.3.3.

The name of this stream (1) MUST be "\0010le", where \001 is the character with the value 0x01,
not the string literal "\001".

A file MUST contain at most one OLE Stream.

2.1.7.12 Pivot Cache Storage (_SX_DB_CUR)

The Pivot Cache Storage specifies zero or more streams, each of which specify a PivotCache
(section 2.2.5.3) for a PivotTable (section 2.2.5). The name of each stream (1) MUST be unique
within the storage, and the name MUST be a four digit hexadecimal number stored as text.

The name of this storage MUST be "_SX_DB_CUR". A file MUST contain at most one Pivot Cache
Storage.
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The number of FDB rules that occur MUST be equal to the value of cfdbTot in the SXDB record
(section 2.4.275).

Record sequence ABNF for each stream (1):
PIVOTCACHE = SXDB SXDBEx *SXFORMULA *FDB *DBB EOF

FDB = SXFDB SXFDBType [SXFMLA / (*GRPSXOPER [SXRANGE / *(SxIsxoper *Continue)])]
*SRCSXOPER

DBB = [SXDBB] *SXOPER
SXFORMULA = SXFMLA PIVOTRULE SXFormula

SXFMLA = SxFmla *(SxName *SXPair)

GRPSXOPER = SXOPER
SRCSXOPER = SXOPER

SXOPER = SxNil / SXNum / SxBool / SxErr / SXString / SXDtr

SXRANGE = SXRng (3SXNum / (2SXDtr SXInt))

2.1.7.13 Protected Content Stream (\009DRMContent)

The Protected Content Stream is specified in [MS-OFFCRYPTO] section 2.2.10.

The name of this stream (1) MUST be "\009DRMContent", where \009 is the character with the
value 0x09, not the string literal "\009". A file MUST contain at most one Protected Content
Stream.

2.1.7.14 Revision Stream (Revision Log)

An instance of the Revision Stream specifies the revision logs (section 2.2.11.2) and revision
records (section 2.2.11.3) for a shared workbook (section 2.2.11).

The name of this stream (1) MUST be "Revision Log". A file MUST contain at most one Revision
Stream. The Revision Stream MUST exist if the workbook is a shared workbook (section
2.2.11).

Record sequence ABNF:

REVISION = RRDInfo FileLock UsrExcl *(HEADER *(RENSHEET / INSDEL / CONFLICT / INSDELSH /
CHGCELL / MOVE/ FORMAT / AUTOFMT / DEFNAME / VIEW / NOTE / TRASHQTFIELD)) EOF

HEADER = RRDHead RRTablId

RENSHEET = RRDRenSheet
INSDEL = INS / DEL
INS = RRDInsDel *(CHGCELL / FORMAT)

DEL = RRDInsDelBegin RRDInsDel *(CHGCELL / FORMAT) RRDInsDelEnd

CONFLICT = RRDConflict
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INSDELSH = RRInsertSh

CHGCELL = RRDChgCell *Continue *RRDRstEtxp

MOVE = RRDMoveBegin RRDMove *(CHGCELL / FORMAT) RRDMoveEnd
FORMAT = RRFormat

AUTOFMT = RRAutoFmt

DEFNAME = RRDDefName

VIEW

RRDUserView
NOTE = Note

TRASHQTFIELD = RRDTQSIF

2.1.7.15 Signatures Stream (_signatures)

The Signatures Stream is specified in [MS-OFFCRYPTO] section 2.5.1.

The name of this stream (1) MUST be "_signatures". A file MUST contain at most one Signatures
Stream<1>.

When generating the Signature value, as specified in [MS-OFFCRYPTO] section 2.5.1.5, the record
data, as specified in section 2.1.4, of the WriteAccess record (section 2.4.349) in the Globals
substream (section 2.1.7.20.3) is skipped.

2.1.7.16 Summary Information Stream (\005SummaryInformation)
The Summary Information Stream is specified in [MS-OSHARED] section 2.3.3.2.1.

The name of this stream (1) MUST be "\005SummaryInformation”, where \005 is the character with
the value 0x05, not the string literal "\005". A file MUST contain at most one Summary
Information Stream.

2.1.7.17 User Names Stream (User Names)

The User Names Stream specifies a user log (section 2.2.11.1) for a shared workbook (section
2.2.11).

The name of this stream (1) MUST be "User Names". The presence of the User Names Stream
indicates the workbook- is a shared workbook (section 2.2.11). A file MUST contain at most one
User Names Stream.

Record sequence ABNF:

USERNAMES = CUsr UsrChk CbUsr BCUsrs *UsrInfo

2.1.7.18 VBA Storage (_VBA_PROJECT_CUR)
The VBA Storage is specified in [MS-OVBA].

The name of this storage MUST be "_VBA_PROJECT_CUR". A file MUST contain at most one VBA
Storage.
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2.1.7.19 Viewer Content Stream (\009DRMViewerContent)

The Viewer Content Stream is specified in [MS-OFFCRYPTO] section 2.2.11.

The name of this stream (1) MUST be "\009DRMViewerContent", where \009 is the character with
the value 0x09, not the string literal "\009". A file MUST contain at most one Viewer Content
Stream.

2.1.7.20 Workbook Stream (Workbook)

The Workbook Stream specifies global properties and data for a workbook, as well as the sheets
(1) that constitute a workbook.

The name of this stream (1) MUST be "Workbook". A file MUST contain exactly one Workbook
Stream, which consists of several substreams. There MUST be exactly one substream (section
2.1.7.20.3), and the substream MUST be the first substream to appear in the Workbook Stream,
which MUST be followed by one or more of the following substreams:

» Chart Sheet Substream (section 2.1.7.20.1)
= Dialog Sheet Substream (section 2.1.7.20.2)
= Macro Sheet Substream (section 2.1.7.20.4)

= Worksheet Substream (section 2.1.7.20.5)

2.1.7.20.1 Chart Sheet Substream

The Chart Sheet Substream specifies either a separate chart sheet that contains a single chart,
or an embedded chart object (section 2.1.7.20.6) contained within a worksheet (section
2.1.7.20.5) or macro sheet (section 2.1.7.20.4).

If a record in the ABNF grammar for this substream is one of the following: Font (section 2.4.122),
Continue (section 2.4.58), LineFormat (section 2.4.156), AreaFormat (section 2.4.3),
SeriesText (section 2.4.254), DefaultText (section 2.4.88), Text (section 2.4.324), FontX
(section 2.4.123), ObjectLink (section 2.4.182), Frame (section 2.4.128), Begin (section 2.4.17),
End (section 2.4.99), PicF (section 2.4.193), Pos (section 2.4.201), AIRuns (section 2.4.1), BRAI
(section 2.4.29), Fbi (section 2.4.109), or GelFrame (section 2.4.131), and is in a collection
specified by StartObject (section 2.4.267) and EndObject (section 2.4.101), that record MUST be
replaced by an FrtWrapper record (section 2.4.130) and the wrappedRecord field of that
FrtWrapper record MUST specify the record that is replaced. StartBlock record (section 2.4.266)
and EndBlock record (section 2.4.100) pairs and ChartFrtInfo (section 2.4.49) are omitted from
the ABNF grammar. See section 2.1.6.1 and the respective record specifications for more
information.

Record sequence<2> ABNF:

CHARTSHEETCONTENT = [WriteProtect] [SheetExt] [WebPub] *HFPicture PAGESETUP PrintSize
[HeaderFooter] [BACKGROUND] *Fbi *Fbi2 [ClrtClient] [PROTECTION] [Palette] [SXViewLink]
[PivotChartBits] [SBaseRef] [MsoDrawingGroup] OBJECTS Units CHARTFOMATS SERIESDATA
*WINDOW *CUSTOMVIEW [CodeName] [CRTMLFRT] EOF

CHARTSHEET = BOF CHARTSHEETCONTENT

CHARTFOMATS = Chart Begin *2FONTLIST Scl PlotGrowth [FRAME] *SERIESFORMAT *SS ShtProps
*2DFTTEXT AxesUsed 1¥2AXISPARENT [CrtLayout12A] [DAT] *ATTACHEDLABEL [CRTMLFRT]
*([DataLabExt StartObject] ATTACHEDLABEL [EndObject]) [TEXTPROPS] *2CRTMLFRT End
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FONTLIST = FrtFontList StartObject *(Font [Fbi]) EndObject
AXISPARENT = AxisParent Begin Pos [AXES] 1*4CRT End

SERIESDATA = Dimensions 3(SIIndex *(Number / BoolErr / Blank / Label))

AXES = [IVAXIS DVAXIS [SERIESAXIS] / DVAXIS DVAXIS] *3ATTACHEDLABEL [PlotArea FRAME]

IVAXIS = Axis Begin [CatSerRange] AxcExt [CatLab] AXS [CRTMLFRT] End

DVAXIS = Axis Begin [ValueRange] [AXM] AXS [CRTMLFRT] End
SERIESAXIS = Axis Begin [CatSerRange] AXS [CRTMLFRT] End

CRT = ChartFormat Begin (Bar / Line / (BopPop [BopPopCustom]) / Pie / Area / Scatter// Radar /
RadarArea / Surf) CrtLink [SeriesList] [Chart3d] [LD] [2DROPBAR] *4(CrtLine LineFormat)
*2DFTTEXT [DatalabExtContents] [SS] *4SHAPEPROPS End

LD = Legend Begin Pos ATTACHEDLABEL [FRAME] [CrtLayoutl12] [TEXTPROPS] [CRTMLFRT] End

SERIESFORMAT = Series Begin 4AI *SS (SerToCrt / (SerParent (SerAuxTrend / SerAuxErrBar)))
*(LegendException [Begin ATTACHEDLABEL [TEXTPROPS] End]) End

FRAME = Frame Begin LineFormat AreaFormat [GELFRAME] [SHAPEPROPS] End
Al = BRAI [SeriesText]

ATTACHEDLABEL = Text Begin Pos [FontX] [AIRuns] AI [FRAME] [ObjectLink] [DataLabExtContents]
[CrtLayout12] [TEXTPROPS] [CRTMLFRT] End

SS = DataFormat Begin [Chart3DBarShape] [LineFormat AreaFormat PieFormat] [SerFmt]
[GELFRAME] [MarkerFormat] [AttachedLabel] *2SHAPEPROPS [CRTMLFRT] End

SHAPEPROPS = ShapePropsStream *ContinueFrt12

TEXTPROPS = (RichTextStream / TextPropsStream) *ContinueFrt12

AXS = [IFmtRecord] [Tick] [FontX] *4(AxisLine LineFormat) [AreaFormat] [GELFRAME]
*4SHAPEPROPS [TextPropsStream *ContinueFrt12]

DFTTEXT = [DatalLabExt StartObject] DefaultText ATTACHEDLABEL [EndObject]
DROPBAR = DropBar Begin LineFormat AreaFormat [GELFRAME] [SHAPEPROPS] End
AXM = YMult StartObject ATTACHEDLABEL EndObject

DAT = Dat Begin LD End

GELFRAME = 1*2GelFrame *Continue [PICF]

PICF = Begin PicF End

CRTMLFRT = CrtMIFrt *CrtMIFrtContinue

For ABNF rules not listed here, see section 2.1.7.20.6. Within the sequence of records specified by
the CUSTOMVIEW rule (section 2.1.7.20.6) specified in section 2.1.7.20.6, the Selection (section
2.4.248), HorizontalPageBreaks (section 2.4.142), and VerticalPageBreaks (section 2.4.343)
records MUST NOT be present.
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2.1.7.20.2 Dialog Sheet Substream
The Dialog Sheet Substream specifies a dialog sheet.
Record sequence<3><4> ABNF:

DIALOGSHEETCONTENT = [Uncalced] Index GLOBALS PAGESETUP [HeaderFooter] *BIGNAME
[DIALOGPROTECTION] DefColWidth Dimensions OBJECTS *HFPicture *Note 1*DIALOGWINDOW
*DIALOGCUSTOMVIEW [CodeName] [SheetExt] *RECORD12 EOF

DIALOGSHEET = BOF DIALOGSHEETCONTENT
DIALOGPROTECTION = [Protect] [Password]

DIALOGWINDOW = Window?2 [Pane] *Selection

DIALOGCUSTOMVIEW = UserSViewBegin *Selection [HorizontalPageBreaks] [VerticalPageBreaks]
[Header] [Footer] [HCenter] [VCenter] [LeftMargin] [RightMargin] [TopMargin] [BottomMargin] [PIs]
[Setup] [PrintSize] [HeaderFooter] UserSViewEnd

OBJECTS = *(MSODRAWING *(TEXTOBIECT / OBJ)) [MsoDrawingSelection]

MSODRAWING = MsoDrawing *Continue

OBJ = Obj *Continue
TEXTOBIJECT = TxO *Continue

For ABNF rules not listed here, see section 2.1.7.20.6.

2.1.7.20.3 Globals Substream
The Globals Substream specifies global properties and data in a workbook.

There MUST be exactly one Globals Substream in a Workbook Stream (section 2.1.7.20), and
the Globals Substream MUST be the first substream in the Workbook Stream.

Record sequence<5><6> ABNF:

WORKBOOKCONTENT = [WriteProtect] [FilePass] [Template] INTERFACE WriteAccess [FileSharing]
CodePage *2047Lel DSFE [Excel9File] RRTabld [ObProj] [ObNoMacros] [CodeName] [FNGROUPS]
*Lbl [OleObjectSize] PROTECTION 1*Window1 Backup HideObj Date1904 CalcPrecision RefreshAll
BookBool FORMATTING *(PIVOTCACHEDEFINITION) [DOCROUTE] *UserBView UsesELFs
1*BUNDLESHEET METADATA [MTRSettings] [ForceFullCalculation] Country *SUPBOOK *LBL *RTD
[RecalcId] *HFPicture *MSODRAWINGGROUP [SHAREDSTRINGS] ExtSST *WebPub [WOpt] [CrErr]
[BookExt] *FeatHdr *DConn [THEME] [CompressPictures] [Compatl12] [GUIDTypelLib] EOF

WORKBOOK = BOF WORKBOOKCONTENT
INTERFACE

InterfaceHdr Mms InterfaceEnd

FNGROUPS = BuiltInFnGroupCount *FnGroupName *FnGrp12

PROTECTION = WinProtect Protect Password Prot4Rev Prot4RevPass

FORMATTING = 1*510Font 8*218Format XFS *DXF STYLES [TABLESTYLES] [Palette] [ClrtClient]

XFS = 16*XF [XFCRC 16*4050XFExt]
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STYLES = 1*(Style [StyleExt])

TABLESTYLES = TableStyles *(TableStyle *28TableStyleElement)

PIVOTCACHEDEFINITION = SXStreamID SXVS [SXSRC] [SXADDLCACHE]

SXSRC = DREF / SXTBL / DBQUERY

DREF = DConName / DConBin / DConRef

SXTBL = SXTbl *DREF *SxTbpg *(SXTBRGIITM *SXString)

DBQUERY = DbOrParamQry [1*SXString [DbOrParamQry *(SXString DbOrParamQry)]] *SXString
DOCROUTE = DocRoute 1*65535RecipName

BUNDLESHEET = BoundSheet8

METADATA = *MDTINFO *MDXSTR *(MDXTUPLESET / MDXProp / MDXKPI) *MDBLOCK

MDTINFO = MDTInfo *ContinueFrt12

MDXSTR = MDXStr *ContinueFrt12

MDXTUPLESET = (MDXTuple / MDXSet) *ContinueFrtl12

MDBLOCK = MDB *ContinueFrt12

SUPBOOK

SupBook [*ExternName *(XCT *CRN)] [ExternSheet] *Continue

LBL = Lbl [NameCmt] [NameFnGrp12] [NamePublish]

RTD = RealTimeData *ContinueFrt

MSODRAWINGGROUP = MsoDrawingGroup *Continue

SHAREDSTRINGS = SST *Continue
THEME = Theme *ContinueFrt12

SXADDLCACHE = SXAddl SXCCache SXDId SXAddl SXCCache SXDVer10Info
[SXAddl SXCCache SXDVerSXMacro] [SXADDLCACHE12] [SXADDLDBQUERY] *UNKNOWNFRT
SXAddl SXCCache SXDEnd

SXADDLCACHE12 = SXAddl SXCCache SXDVerUpdInv SXAddl SXCCache SXDInfo12
SXAddl SXCCache-SXDinvRefreshReal *SXADDLCACHEFIELD [SXADDLSXDH] [SXADDLSXMGS]
SXAddI_SXCCache_SXDVerUpdInv

SXADDLSXDH = SXAddl SXCSXDH SXDId *SXAddl SXCSXDH SXDSxdh
SXAddl SXCSXDH SXDEnd

SXADDLSXMGS = SXAddl SXCSXMgs SXDId *SXADDLSXMG
*SXAddl SXCSXMgs SXDMGrpSXDHMap *UNKNOWNFRT SXAddl SXCSXMgs SXDEnd

SXADDLSXMG = SXAddl SXCSXMg SXDId *Continue Sxadd|SxString
[SXAddl SXCSXMg SXDUserCaption *Continue_SxaddISxString] *UNKNOWNFRT
SXAddl SXCSXMg SXDEnd
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SXADDLCACHEFIELD = SXAddl SXCCacheField SXDId *Continue_SxaddISxString

[SXAddl SXCCacheField SXDCaption *Continue_SxaddISxString]

[SXAddl SXCCacheField SXDProperty [SXAddl SXCCacheField SXDPropName
*Continue_SxaddISxString]] [SXAddl SXCCacheField SXDIfdbMpMapCount

SXAdd|l SXCCacheField SXDIfdbMempropMap] [SXAddl SXCCacheField SXDSxrmitmCount
*SXADDLCACHEITEM SXAddl SXCCacheltem SXDEnd] SXAddl SXCCacheField SXDEnd

SXADDLCACHEITEM = SXAddl SXCCacheltem SXDId [SXAddl SXCCacheltem SXDSxrmitmDisp
*Continue_SxaddISxString] *(SXAddl SXCCacheltem SXDItmMpMapCount
SXAddl_SXCCacheltem SXDItmMpropMap)

2.1.7.20.4 Macro Sheet Substream

The Macro Sheet Substream specifies a macro sheet. This substream specifies an international
macro sheet if the Intl record (section 2.4.147) is present.

Record sequence<7> ABNF:

MACROSHEETCONTENT = [Uncalced] Index [Intl] GLOBALS PAGESETUP [HeaderFooter]
[BACKGROUND] *BIGNAME [PROTECTION] COLUMNS MACROSORTANDFILTER Dimensions
[CELLTABLE] OBJECTS *HFPicture *Note [DCON] 1*WINDOW *CUSTOMVIEW *2SORT [DxGCol]
[PHONETICINFO] [CodeName] *CellWatch [SheetExt] *FEAT *RECORD12 EOF

MACROSHEET = BOF MACROSHEETCONTENT

MACROSORTANDFILTER = [Sort] [SORTDATA12] [DropDownObjlds] [AUTOFILTER]

For ABNF rules not listed here, see section 2.1.7.20.6. Table (section 2.4.319) MUST NOT appear
under this substream.

2.1.7.20.5 Worksheet Substream
The Worksheet Substream specifies a worksheet.
Record sequence<8> ABNF:

WORKSHEETCONTENT = [Uncalced] Index GLOBALS PAGESETUP [HeaderFooter] [BACKGROUND]
*BIGNAME [PROTECTION] COLUMNS [SCENARIOS] SORTANDFILTER Dimensions [CELLTABLE]
OBIJECTS *HFPicture *Note *PIVOTVIEW [DCON] 1*WINDOW *CUSTOMVIEW *2SORT [DxGCol]
*MergeCells [LRng] *QUERYTABLE [PHONETICINFO] CONDFMTS *HLINK [DVAL] [CodeName]
*WebPub *CellWatch [SheetExt] *FEAT *FEAT11 *RECORD12 EOF

WORKSHEET = BOF WORKSHEETCONTENT
SCENARIOS = ScenMan *(SCENARIO *Continue)

SORTANDFILTER = [Sort] [SORTDATA12] [FilterMode] [DropDownObjlds] [AUTOFILTER]

PIVOTVIEW

PIVOTCORE [PIVOTFRT]

PIVOTCORE = SxView *PIVOTVD *2PIVOTIVD [PIVOTPI] *SXDI *PIVOTLI PIVOTEX
PIVOTFRT = PIVOTFRT9 [PIVOTADDL]

PIVOTFRT9 = QsiSXTag [DBQUERYEXT] [PIVOTVIEWEX] SXViewEx9

PIVOTVD = Sxvd *SXVI SXVDEx
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PIVOTIVD = SxIvd *Continue

PIVOTPI = SXPI *Continue

PIVOTLI = SXLI *Continue

PIVOTEX = SXEx *PIVOTSELECT *PIVOTFORMAT
PIVOTSELECT = SxSelect PIVOTRULE

PIVOTFORMAT = SxFormat PIVOTRULE [SxDXF]
PIVOTVIEWEX = SXViewEx *PIVOTTH *SXPIEx *PIVOTVDTEX

PIVOTTH = SXTH *ContinueFrt

PIVOTVDTEX = SXVDTEx *ContinueFrt

QUERYTABLE = Qsi DBQUERY QsiSXTag DBQUERYEXT [SXADDLQSI] [QSIR] [SORTDATA12]
SXADDLQSI = SXAddl SXCQsi SXDId SXADDLDBQUERY *UNKNOWNFRT SXAddl SXCQsi SXDEnd
QSIR = Qsir *Qsif

DBQUERY = DbOrParamQry [1*SXString [DbOrParamQry *(SXString DbOrParamQry)]] *SXString

DBQUERYEXT = DBQueryExt [ExtString] *4[OleDbConn *ExtString] [TxtQry *ExtString]

CONDFMTS = *(CONDFMT / CONDFMT12) *(CFEx [CF12])
CONDFMT = CondFmt 1*3CF
CONDFMT12 = CondFmt12 1*CF12

HLINK = HLink [HLinkTooltip]

DVAL = DVal *65534Dv

PIVOTADDL = SXAddl SXCView SXDId *Continue SxaddISxString

[SXAddI SXCView SXDVer10Info] [SXAddl SXCView SXDVeri2Info] *SXADDLCALCMEMBER
*SXADDLHIERARCHY *SXADDLFIELD *UNKNOWNFRT [SXAddl SXCView SXDTableStyleClient]
[SXAddl SXCView SXDCompactRwHdr *Continue_SxaddISxString]

[SXAddl SXCView SXDCompactColHdr *Continue_SxaddISxString]

[SXAddI SXCView SXDVerUpdinv] [SXADDLCONDFMTS] [SXADDLSXFILTERS12]
*SXAddl_SXCView_SXDVerUpdInv *SXAddl SXCView SXDSXPIIvmb
[SXAddI_SXCView_SXDVerUpdInv] SXAddl SXCView SXDEnd

SXADDLCALCMEMBER = (SXAddl SXCView SXDCalcMember [SXAddl SXCView SXDCalcMemString
*Continue_SxaddISxString])

SXADDLCONDFMTS = SXAddl SXCSXCondFmts SXDId *SXADDLCONDFMT
SXAddl SXCSXCondFmts SXDEnd

SXADDLCONDFMT = SXAddl SXCSXCondFmt SXDSXCondFmt *SXADDLSXRULE
SXAddl SXCSXCondFmt SXDEnd

SXADDLAUTOSORT = SXAddl SXCAutoSort SXDId SXADDLSXRULE SXAddl SXCAutoSort SXDEnd
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SXADDLSXRULE = SXAddl SXCSXrule SXDId SXAddl SXCSXrule SXDSXrule *SXADDLSXFILT
SXAddl SXCSXrule SXDEnd

SXADDLSXFILT = SXAddl SXCSXfilt SXDId SXAddl SXCSXfilt SXDSXfilt
[SXAddI SXCSXfilt SXDSXItm] SXAddl SXCSXfilt SXDEnd

SXADDLSXFILTERS12 = SXAddl SXCSXFilters12 SXDId *SXADDLSXFILTER12
SXAddl SXCSXFilters12 SXDEnd

SXADDLSXFILTER12 = SXAddl SXCSXFilter12 SXDId SXAddl SXCSXFilter12 SXDSXFilter

[SXAddl SXCSXFilter12 SXDCaption *Continue_SxaddISxString]

[SXAddl SXCSXFilter12 SXDSXFilterDesc *Continue_SxaddISxString]

[SXAddI SXCSXFilter12 SXDSXFilterValuel *Continue_SxaddISxString]

[SXAddl SXCSXFilter12 SXDSXFilterValue2 *Continue_SxaddISxString]

SXAddl SXCSXFilter12 SXDXIsFilter [SXAddI SXCSXFilter12 SXDXIsFilterValuel
*Continue_SxaddISxString] [SXAddI SXCSXFilter12 SXDXIsFilterValue2 *Continue_SxaddISxString]
SXAddl SXCSXFilteri12 SXDEnd

SXADDLFIELD = [SXAddl SXCField SXDId *Continue_SxaddISxString
SXAddl SXCField SXDVerl0Info SXAddl SXCField SXDEnd] [SXADDLFIELD12]

SXADDLFIELD12 = SXAddl SXCField12 SXDId *Continue_SxaddISxString

SXAddl SXCField12 SXDVeri2Info SXAddl SXCField12 SXDVerUpdinv

[SXAddl SXCFieldi2 SXDMemberCaption *Continue_SxaddISxString]

[SXAddl SXCField12 SXDAutoshow] [SXAddl SXCField12 SXDISXTH] [SXADDLAUTOSORT]
SXAddI_SXCField12_SXDVerUpdInv *UNKNOWNFRT SXAddl-SXCField12 SXDEnd

SXADDLHIERARCHY = SXAddl SXCHierarchy SXDId *Continue_SxaddISxString

*SXAddl SXCHierarchy SXDProperty *SXADDLGRPLEVEL [SXAddl" SXCHierarchy SXDVerUpdInv]
*SXAddl SXCHierarchy SXDFilterMember [SXAddI_SXCHierarchy_SXDVerUpdInv]

[SXAddl SXCHierarchy SXDSXSetParentUnigue *Continue_SxaddISxString]

[SXAddl SXCHierarchy SXDIconSet] [SXAddI /SXCHierarchy SXDUserCaption
*Continue_SxaddISxString] *UNKNOWNFRT [SXAddI_SXCHierarchy_SXDVerUpdInv]

*SXAddl SXCHierarchy SXDFilterMemberl2 [SXAddI_SXCHierarchy_SXDVerUpdInv]

[SXAddl SXCHierarchy SXDInfol2] [SXAddl SXCHierarchy SXDDisplayFolder
*Continue_SxaddISxString] [SXAddl-SXCHierarchy SXDMeasureGrp *Continue_SxaddISxString]
[SXAddl SXCHierarchy SXDParentKPI *Continue_SxaddISxString]

[SXAddl SXCHierarchy SXDKPIValue *Continue_SxaddISxString]

[SXAddl SXCHierarchy SXDKPIGoal *Continue_SxaddISxString]

[SXAddl SXCHierarchy SXDKPIStatus *Continue_SxaddISxString]

[SXAddl SXCHierarchy SXDKPITrend *Continue_SxaddISxString]

[SXAddl SXCHierarchy SXDKPIWeight *Continue_SxaddISxString]

[SXAddl SXCHierarchy SXDKPITime *Continue_SxaddISxString] SXAddl SXCHierarchy SXDEnd

SXADDLGRPLEVEL = SXAddl SXCGrpLevel SXDId *Continue_SxaddISxString
SXAddI SXCGrplLevel  SXDGrpLevellnfo *SXADDLGROUP *UNKNOWNFRT
SXAddI SXCGrplevel SXDEnd

SXADDLGROUP = SXAddl SXCGroup SXDId *Continue_SxaddISxString
SXAddl SXCGroup SXDGrplnfo *SXAddl SXCGroup SXDMember *UNKNOWNFRT
SXAddl SXCGroup SXDEnd

For ABNF rules not listed here, see the Common Productions section.
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2.1.7.20.6 Common Productions

Record sequence fragments that are common to multiple substreams are specified here. If a
fragment cannot be found under its part, look for it in this record sequence<9><10><11> ABNF:

GLOBALS = CalcMode CalcCount CalcRefMode Calclter CalcDelta CalcSaveRecalc PrintRowCol
PrintGrid GridSet Guts DefaultRowHeight WsBool [Sync] [LPr] [HorizontalPageBreaks]
[VerticalPageBreaks]

PAGESETUP = Header Footer HCenter VCenter [LeftMargin] [RightMargin] [TopMargin]
[BottomMargin] [Pls *Continue] Setup

BACKGROUND = BkHim *Continue
BIGNAME = BigName *ContinueBigName

PROTECTION = [Protect] [ScenarioProtect] [ObjProtect] [Password]

COLUMNS = DefColWidth *255ColInfo

AUTOFILTER = AutoFilterInfo *(AutoFilter / (AutoFilter12 *ContinueFrt12)) *SORTDATA12

CELLTABLE = 1*(1*Row *CELL 1*DBCell) *EntExU2

CELL = FORMULA / Blank / MulBlank / RK / MulRk / BoolErr / Number / LabelSst

FORMULA = [Uncalced] Formula [Array / Table / ShrEmla / SUB] [String *Continue]

PHONETICINFO = PhoneticIlnfo *Continue
OBIJECTS = *(MSODRAWING *(TEXTOBJECT / OBJ)) [MsoDrawingSelection]

MSODRAWING = MsoDrawing *Continue

OBJ = Obj *Continue *CHART

CHART = CHARTSHEET *Continue

TEXTOBIJECT = TxO *Continue

DCON = DCon *(DConName / DConBin / DConRef)

WINDOW = Window?2 [PLV] [Scl] [Pane] *Selection

CUSTOMVIEW = UserSViewBegin *Selection [HorizontalPageBreaks] [VerticalPageBreaks] [Header]
[Footer] [HCenter] [VCenter] [LeftMargin] [RightMargin] [TopMargin] [BottomMargin] [Pls] [Setup]
[PrintSize] [HeaderFooter] [AUTOFILTER] UserSViewEnd

SORT = RRSort *Continue

SORTDATA12 = SortData *ContinueFrt12
PIVOTRULE = SxRule *PRFILTER
PRFILTER = SxFilt [SxItm *Continue]

FEAT = FeatHdr *(Feat *ContinueFrt)
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FEAT11 = FeatHdr11 *((Featurell / Featurel2) *ContinueFrtl1 *List12 [AutoFilter12
*ContinueFrt12] *List12 [SORTDATA12])

RECORD12 = HeaderFooter

SXADDLDBQUERY = [SXAddl SXCQuery SXDXMLSource *Continue SxaddISxString]
[SXAddI SXCQuery SXDSrcDataFile *Continue_SxaddISxString]

[SXAddI SXCQuery SXDSrcConnFile *Continue_SxaddISxString]

[SXAddl SXCQuery SXDReconnCond] SXAddl SXCQuery SXDEnd

UNKNOWNFRT = SXAddlI

2.1.7.21 XML Signatures Storage (_xmlisignatures)

The XML Signatures Storage is specified in [MS-OFFCRYPTO] section 2.5.2.

The name of this storage MUST be "_xmlsignatures". A file MUST contain at most one XML
Signatures Storage<12>.

When generating the DigestValue, as specified in [MS-OFFCRYPTO] section 2.5.2.4, the record
data, as specified in the Record section (section 2.1.4), in the WriteAccess record (section
2.4.349) in the Globals substream (section 2.1.7.20.3) is skipped.

2.1.7.22 XML Stream (XML)
The XML Stream specifies one or more XML maps.
The name of the stream (1) MUST be "XML". A file MUST contain at most one XML Stream.

The syntax of the structures contained in this part uses XML schema definition (XSD), as specified in
[XMLSCHEMA1] and [XMLSCHEMAZ2].

This specification defines and references various XML namespaces using the mechanisms specified

in [XMLNST.
The content of this stream (1) is XML as specified by the following XML schema:

<?xml version="1.0" encoding="utf-8"?>
<s:schema
attributeFormDefault="unqualified"
elementFormDefault="unqualified"
xmlns:s="http://www.w3.0rg/2001/XMLSchema">

<s:element name="MapInfo">
<s:complexType>
<s:sequence>
<s:element name="Schema" maxOccurs="unbounded">
<s:complexType>
<s:sequence>
<strany processContents="skip" />
</s:sequence>
<s:attribute name="ID" type="ST Xstring65535" use="required" />
<s:attribute name="SchemaRef" type="ST Xstring65535" />
<s:attribute name="Namespace" type="ST Xstring65535" />
</s:complexType>
</s:element>
<s:element name="Map" maxOccurs="unbounded">
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<s:complexType>
<s:sequence>
<s:element name="DataBinding" minOccurs="0">
<s:complexType>
<s:sequence>
<s:any minOccurs="0" processContents="skip" />
</s:sequence>
<s:attribute name="DataBindingName" type="ST Xstring65535" />
<s:attribute name="FileBinding" type="ST Xstring65535"
use="required" />
<s:attribute name="FileBindingName" type="ST Xstring65535" />
<s:attribute name="DataBindingLoadMode"
type="ST DataBindingLoadMode" use="required" />
</s:complexType>
</s:element>
</s:sequence>
<s:attribute name="ID" type="ST XmlMapId" use="required" />
<s:attribute name="Name" type="ST Xstring256" use="required" />
<s:attribute name="RootElement" type="ST Xstring65535"
use="required" />
<s:attribute name="SchemaID" type="ST Xstring65535" use="required" />
<s:attribute name="ShowImportExportValidationErrors"
type="ST XmlMapBoolean" use="required"/>
<s:attribute name="AutoFit" type="ST XmlMapBoolean" use="required" />
<s:attribute name="Append" type="ST XmlMapBoolean" use="required" />
<s:attribute name="PreserveSortAFLayout" type="ST XmlMapBoolean"
use="required" />
<s:attribute name="PreserveFormat" type="ST XmlMapBoolean"
use="required" />
</s:complexType>
</s:element>
</s:sequence>
<s:attribute name="SelectionNamespaces" type="ST Xstring65535"
use="required"/>
</s:complexType>
</s:element>

<s:simpleType name="ST DataBindingLoadMode">
<s:restriction base="s:unsignedInt">
<s:enumeration value="0" />
<s:enumeration value="1" />
<s:enumeration value="2" />
<s:enumeration value="3" />
<s:enumeration value="4" />
</s:restriction>
</s:simpleType>

<s:simpleType name="ST XmlMapBoolean">
<s:restriction base="s:string">
<s:enumeration value="false" />
<s:enumeration value="true" />
</s:restriction>
</s:simpleType>

<s:simpleType name="ST XmlMapId">
<s:restriction base="s:unsignedInt">
<s:minInclusive value="1" />
<s:maxInclusive value="2147483647" />
</s:restriction>
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</s:simpleType>

<s:simpleType name="ST Xstring65535">
<s:restriction base="s:string" />

</s:simpleType>

<s:simpleType name="ST Xstring256">
<s:restriction base="s:string" />

</s:simpleType>

</s:schema>

2.1.7.22.1 Elements

The following table specifies the XSD elements that are specific to the XML Stream (section
2.1.7.22):

Element Description

MapInfo (section This element specifies a container for all of the XML schemas and XML
2.1.7.22.1.1) maps attached to workbook.

Schema (section This element specifies an XML schema associated with an XML map.
2.1.7.22.1.2)

Map (section 2.1.7.22.1.3) This element specifies an XML map and the behaviors expected during
refresh operations.

DataBinding (section This element specifies a connection to an XML file data source (1) that is
2.1.7.22.1.4) used when the XML map.is refreshed.

2.1.7.22.1.1 Maplnfo

The MapInfo element specifies a container for all of the XML schemas and XML maps attached to
workbook.

SelectionNamespaces: An ST_Xstring65535 (section 2.1.7.22.2.4) that specifies the XML
namespace for use in XPath expressions.

2.1.7.22.1.2 Schema

The Schema element specifies an XML schema associated with an XML map. The contents of this
element MUST be an XSD, as specified in [XMLSCHEMA1] and [XMLSCHEMAZ2].

ID: An ST_Xstring65535 that specifies the unique name for this attached XML schema.
Namespace: An ST_Xstring65535 that specifies the XML namespace used by the XML schema.

SchemaRef: An ST_Xstring65535 that specifies the other Schema elements in this parent
MapInfo element (section 2.1.7.22.1.1) that contain XML schemas that the XML schema for this
Schema element is dependent on. The value MUST specify the dependent Schema elements by
ID in a space-delimited list. The SchemaRef attribute MUST be absent or the value MUST be empty
if there are no dependencies.

67/ 1185

[MS-XLS] — v20120122
Excel Binary File Format (.xls) Structure Specification

Copyright © 2012 Microsoft Corporation.

Release: Sunday, January 22, 2012


%5bMS-OFCGLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90608
http://go.microsoft.com/fwlink/?LinkId=90610

2.1.7.22.1.3 Map
The Map element specifies an XML map and the behaviors expected during refresh operations.

Append: An ST_XmlIMapBoolean (section 2.1.7.22.2.2) that specifies whether XML data
overwrites or is appended to the table or range of cells associated with the XML map on refresh.

AutoFit: An ST_XmIMapBoolean that specifies whether columns are resized to fit the XML data
after a refresh operation.

ID: An ST_XmlIMaplId (section 2.1.7.22.2.3) that specifies the identifier of the XML map.

Name: An ST_Xstring256 (section 2.1.7.22.2.5) that specifies the name of the XML map..Name
MUST be unique for each Map.

PreserveFormat: An ST_XmlIMapBoolean that specifies whether number formats in the sheet
(1) are preserved during refresh or whether the number formats specified by the XML schema are
used.

PreserveSortAFlayout: An ST_XmlIMapBoolean that specifies whether to reapply the filtering
state of the table after a refresh.

RootElement: An ST_Xstring65535 (section 2.1.7.22.2.4) that specifies the hame of the root
XML element.

SchemalD: An ST_Xstring65535 that specifies the name of the XML schema used for the XML
map. SchemalD MUST equal the ID attribute of a. Schema element (section 2.1.7.22.1.2)
contained within the parent MapInfo element (section 2.1.7.22.1.1).

ShowImportExportValidationErrors: An ST_XmlIMapBoolean that specifies whether validation
errors are displayed during refresh or data export.

2.1.7.22.1.4 DataBinding

The DataBinding element specifies a connection to an XML file data source (1) that is used when
the XML map is refreshed.

DataBindingLoadMode: An ST_DataBindingLoadMode (section 2.1.7.22.2.1) that specifies the
method for loading XML data.

DataBindingName: An ST_Xstring65535 that specifies the name for this connection.
DataBindingName MUST be unique for each DataBinding element.

FileBinding: An ST_Xstring65535 that specifies the XML file data source (1) used for refresh.
FileBinding MUST NOT be "true" or "false".

FileBindingName: An ST_Xstring65535 that specifies the name for the XML file data source (1).
FileBindingName MUST be unique for each DataBinding element.

2.1.7.22.2 Simple Types

The following table specifies the XSD simple types that are specific to the XML Stream (section
2.1.7.22):

Element Description

ST_DataBindingLoadMode (section This simple type specifies the method for loading XML data
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Element Description

2.1.7.22.2.1) related to a DataBinding element (section 2.1.7.22.1.4).
ST_XmlIMapBoolean (section This simple type specifies Boolean values.
2.1.7.22.2.2)

ST_XmlMaplId (section 2.1.7.22.2.3) | This simple type is an integral value that specifies the identifier of
an XML map (section 2.1.7.22.1.3) in the XML Stream (section

2.1.7.22).
ST_Xstring65535 (section This simple type is a string that MUST not exceed 65,535
2.1.7.22.2.4) Unicode characters.
ST_Xstring256 (section This simple type is a string that MUST not exceed 256 Unicode
2.1.7.22.2.5) characters.

2.1.7.22.2.1 ST_DataBindingLoadMode

The ST_DataBindingLoadMode simple type specifies the method for loading XML data related to a
DataBinding element (section 2.1.7.22.1.4).

The following are possible enumeration values for this type:

Enumeration Value Description

0 None.

1 Normal.

2 Delay Load.

3 Asynchronous.
4 Object Model.

2.1.7.22.2.2 ST_XmlIMapBoolean
The ST_XmiIMapBoolean simple type defines Boolean values (section 2.5.14).

The following are possible enumeration values for this type:

Enumeration Value Description
false False Boolean value.
true True Boolean value.

2.1.7.22.2.3 ST_XmlMapId
The ST_XmlMapId simple type is an integral value that specifies the identifier of an XML map

(section 2.1.7.22.1.3) in the XML Stream (section 2.1.7.22). ST_XmIMapId MUST be greater than
or equal to 1 and less than or equal to 2147483647.

2.1.7.22.2.4 ST_XmliString65535
The ST_XmIString65535 simple type is a string that MUST not exceed 65,535 Unicode characters.
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2.1.7.22.2.5 ST_XmlString256

The ST_XmIString256 simple type is a string that MUST not exceed 256 Unicode characters.

2.2 Conceptual Overview

This section specifies how higher-level features of the file format are represented by combinations of
records.

2.2.1 Cell Table

Text, formulas, and numerical data within workbooks are primarily stored in the cells that make up
worksheets (section 2.1.7.20.5) and macro sheets (section 2.1.7.20.4). Cells are the
fundamental building blocks that contain data, formulas, and formatting to form the workbook. The
data structure associated with the grid of cells is called the cell table.

The cell table is stored in the sequence of records that conform to the CELLTABLE rule (section
2.1.7.20.6) within the Common Productions ABNF. The cell table consists of a series of row blocks.
From the first row containing data to the last row containing data, every 32 consecutive rows,
including blank rows, comprise a row block.

The number of row blocks in a sheet (1) is specified by the following algorithm that uses fields from
the Dimensions record (section 2.4.90):

if ((rwMac —-rwMic) % 32 == 0)

number of row blocks = (rwMac -rwMic) ¢/ 32
else

number of row blocks = (rwMac -rwMic) / 32 + 1

Within each row block, a Row record (section 2.4.221) is saved for each row that contains data or
row formatting. For each such row, every cell that contains data or individual cell formatting is
represented by a record. Formatting information for a cell can be derived from individual cell
formatting, row formatting, column formatting, or the default cell format as specified by the
XFIndex structure (section 2.5.282). The order of precedence for formatting is individual cell
formatting with the highest precedence, followed by row formatting, and then column formatting,
and then the default cell format. Cells that do not contain data and do not contain individual
formatting are not saved.

Cells are specified by any of the records specified in the CELL rule (section 2.1.7.20.6). Multiple
cells can be represented by one record—for example, a MulBlank record (section 2.4.174) specifies
a series of blank cells. Note that blank cells are only included when they contain individual cell
formatting. Rows are saved in increasing order, and cells are saved in row-major order.

The order of the records that comprise a row block begins with a series of Row records (a maximum
of 32 such records), followed by the records representing the cells, followed by the DBCell record
(section 2:4.78). A cell in the cell table is referred to by its row and column indexes, which are zero-
based. The maximum row-index is 65535. The maximum column index is 255.

The bounding box of the non-empty cells is stored in the Dimensions record. Information that
applies to each column is specified in the COLUMNS collection (section 2.1.7.20.6).

2.2.1.1 Retrieval of Last-Calculated Cell Values Without Loading Cell Table

The only way to retrieve formulas, formats and other cell data is to read the cell table normally as
defined earlier. However, in certain situations (for example when resolving external references to
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values) it is beneficial to retrieve only the last calculated value from a cell, without actually loading
the cell table. To improve the performance of a random read access to the values in the cell table
(section 2.2.1), BIFF provides Index (section 2.4.144) and DBCell (section 2.4.78) records. To find
a particular cell value, an application can perform the following:

1. Read Index records to find one such that the cell row is greater or equal to rwMic and less than
rwMac.

2. Compute the data offset of the required DBCell record according to the description of the Index
record.

3. Read the DBCell record (section 2.4.78) in the obtained position, and compute the data offset of
the cell row according to the following:

1. The file position of the first non-empty Row (section 2.4.221) in a row block is equal to the
file position of the DBCell record —the dbRtrw field of DBCell record.

2. The file position of the first CELL record (section 2.1.7.20.6) for the first non-empty Row
(section 2.4.221) is equal to the file position of the second Row record (the end of the first
Row record) + rgdb[0]. Other non-empty CELL records for the first row follow this first
CELL record.

3. The file position of the first CELL record for the second non-empty Row is equal to the file
position of the first CELL record for the first Row + rgdb[1]. Other non-empty CELL records
for the 2™ row follow this first CELL record.

4. The file position for the first CELL record for the third non-empty Row is equal to the file
position of the first CELL record for the second Row + rgdb[2].

4. Read cell table data starting from the previously computed position.

Note that if the Row of the CELL record is known, it is possible to calculate the file position of the
first CELL record of that Row first, and then get all the following CELL records without going
through the first Row, the second Row, and so on.

2.2.2 Formulas

A formula is sequence of values, cell references, names, functions, or operators in a cell that
together produce a new value..Formulas are stored in a tokenized representation known as "parsed
expressions." In this section, formula is a synonym for parsed expression. A parsed expression is
converted into a textual formula at runtime for display and user editing. Cell formulas are specified
by the Formula record (section 2.4.127). Array formulas are specified by the Array record (section
2.4.4). Shared formulas are specified by the ShrFmla record (section 2.4.260).

Formulas that are part of a revision as specified in the Shared Workbooks overview (section
2.2.11) are specified by the pe.rgce field or the peOld.rgce field of the RRDDefName record
(section 2.4.225), or by the xpe.rgce field or the xpeOld.rgce field of the RRDChgCell record
(section 2.4.223).

A parsed expression contains a sequence of parse tokens, each of which is either an operand
token (section 2.2.2.2), an operator token (section 2.2.2.1), a control token (section 2.2.2.3), a
display token (section 2.2.2.4), or a mem token (section 2.2.2.5). All tokens are stored as Parse
Things (Ptg (section 2.5.198.25)).

With the exception of control tokens (section 2.2.2.3), display tokens (section 2.2.2.4), and mem
tokens (section 2.2.2.5) that are described in subsequent sections, parsed expressions are stored in
Rgce (section 2.5.198.104) using Reverse-Polish notation. Reverse-Polish notation is a logical
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system for the specification of mathematical formulas in which operands are followed by operators.
Inside an Rgce, the operands and operators are represented by an array of Ptg structures (section
2.5.198.25) of variable lengths. The first one or two bytes of a Ptg structure (section 2.5.198.25)
contain the token type that determines which specific Ptg type (section 2.5.198.25) the Ptg is, as
specified in the Ptg structure The remainder of the structure varies according to the token type.

Evaluation of a formula specified in Reverse-Polish notation is usually based around an evaluation
stack. The expression is parsed from beginning to end, and operands are pushed onto the stack as
they are encountered. When operators are encountered, the required number of operands is popped
from the stack and the result of the operation is pushed back onto the stack. Evaluation begins with
an empty stack, and when the evaluation is finished, there will be exactly one value left on the
stack. The value is the result of the evaluation. Subsequent subsections refer to a stack as described
by this model.

2.2.2.1 Operator Tokens
Unary Operator Tokens

Unary Operator Tokens specify operations that are performed on the previous element in the
grammar specified by Rgce (section 2.5.198.104). For example, PtgPercent (section 2.5.198.81)
divides the last expression on the stack by 100.

Binary Operator Tokens

Binary Operator Tokens specify operations that are performed on the previous two elements in
the grammar specified by Rgce. For example, PtgIsect (section 2.5.198.67), which intersects the
topmost two expressions on the stack.

2.2.2.2 Operand Tokens

Operand Tokens represent values and references that are used by operators and functions.
Operands fall into one of two classes, reference class (section 2.2.2.2.2), or value class (section
2.2.2.2.1), depending on what result type the formula expects from the operand.

2.2.2.2.1 Value Class

Value Class is the most common type of operand, and represents a single value or array of values.
When Ptg records (section 2.5.198.25) with reference contents are used by an operator that
requires Value Class operands, the Ptg records can be stored as Value Class operands rather
than reference class (section 2.2.2.2.2) operands. For example, in a formula where the contents of
Al is added to the integer value 1, the value of cell Al is pushed onto the stack as a Value Class
operand PtgRef (section 2.5.198.84) because the subsequent PtgAdd operator (section
2.5.198.26) requires Value Class operands. Arrays are stored in a similar fashion. For example,
when adding the array of values {1,2,3,4,5,6%}, the values are stored in a PtgArray operand
(section 2.5.198.32).

2.2.2.2.2 Reference Class

When operands are stored as Reference Class operands, any references contained in the operand
are not de-referenced and do not return the underlying value or values. They are pushed onto the
stack in reference form.
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2.2.2.3 Control Tokens

Control Tokens do not perform operations or push values onto the stack. Conditional Control
Tokens (PtgAttrIf (section 2.5.198.36), PtgAttrChoose (section 2.5.198.34), and PtgAttrGoto
(section 2.5.198.35)) are used at runtime to prescribe short-circuit evaluation inside conditional
functions and can be ignored when converting parsed expressions into textual formulas.

2.2.2.4 Display Tokens

Display Tokens, like Control Tokens (section 2.2.2.3), do not perform operations or push values
onto the stack. Display Tokens (PtgParen (section 2.5.198.80 and PtgAttrSpace (section
2.5.198.38)) are used at runtime to represent parentheses and space characters in a formula when
parsed expressions are converted into textual formulas. Display Tokens do not affect the order of
operations of the formula.

2.2.2.5 Mem Tokens

Mem Tokens have two purposes: they cache the results of reference class expressions (section
2.2.2.2.2) and they can return the results of reference class expressions (section 2.2.2.2.2) as
value class expressions (section 2.2.2.2.1). Mem Tokens act on binary-reference-expressions
(section 2.5.198.104) that follow them it in a mem-area-expression (section 2.5.198.104).

2.2.2.6 Formula Elements

Some Ptg records (section 2.5.198.25) require extra data that is not stored in the Rgce (section
2.5.198.104). When an Rgcecontains one or more of these Ptg records, the containing formula
structure includes an RgbExtra (section 2.5.198.103) containing the data for those Ptg records.
The size of these components is specified by the RgbExtra structures. The Ptg records do not
contain an offset into the RgbExtra for their data. The Ptg records that require a corresponding
structure in RgbExtra are specified in section 2:5.198.103.

2.2.3 Charts

The following diagram identifies the major aspects of the file format representation of a chart.
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Figure 1: High-level structure of a chart

The chart sheet (section 2.2.3.1) specifies a chart (section 2.2.3.3), a graphic that displays data
or the relationships between sets of data in a visual form, and a chart data cache (section
2.2.3.2), a local copy of the data that is used if the chart data is missing or if links to external data
sources (1) are broken. The chart specifies one or two axis groups (section 2.2.3.5), a set of axes
(section 2.2.3.6) the chart data is plotted against, and the set of series (section 2.2.3.9),
trendlines (section 2.2.3.12), and error bars (section 2.2.3.13) specified in the chart. Each axis
groups specifies one to four chart groups (section 2.2.3.7) that specify the type of visualization
used to display the data. Each series, trendline, and error bar specifies a chart group it is
associated with.

2.2.3.1 Chart Sheet

A chart sheet is a set of data and the chart (section 2.2.3.3) that displays the data. There are two
types of chart sheets: embedded chart sheets, and chart sheets that are not embedded.

A chart sheet that is not embedded is a separate sheet (1) in the workbook that is intended to
display a chart. An embedded chart sheet is the logical container for a chart displayed on a
worksheet.

A chart sheet is specified by the chart sheet substream (section 2.1.7.20.1).
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The chart sheet substream for an embedded chart sheet is contained within a worksheet
substream (section 2.1.7.20.5). A chart sheet that is not embedded is specified by a chart sheet
substream that is not contained in another substream.

The following records and rules specify the significant parts of a chart sheet:

= The SheetExt record (section 2.4.259) specifies properties of the sheet (1) containing the chart.
If the chart sheet is embedded, the SheetExt record MUST NOT exist.

= The WebPub record (section 2.4.344) specifies properties of a chart sheet that has been
published to the web.

= The sequences of records that conform to the PAGESETUP rule (section 2.1.7.20.6) and
BACKGROUND rule (section 2.1.7.20.6) and the HFPicture (section 2.4.138), PrintSize
(section 2.4.204), and HeaderFooter (section 2.4.137) records specify information about how
the chart is printed.

*= The Fbi (section 2.4.109) and Fbi2 (section 2.4.110) records specify properties used for font
scaling on the chart.

= The Palette (section 2.4.188) and ClIrtClient (section 2.4.50) records specify properties of the
color palettes used in the chart sheet.

= The sequence of records that conforms to the PROTECTION rule (section 2.1.7.20.6) and the
WriteProtect record (section 2.4.350) specify protection settings for the chart. If the chart
sheet is embedded, the WriteProtect record MUST NOT exist.

= The SXViewlink (section 2.4.316), PivotChartBits (section 2.4.196), and SBaseRef (section
2.4.242) records specify the PivotTable (section 2.2.5) that is the data source for this chart. If
the chart is not a Pivot Chart (section 2.2.3.4) these records MUST be ignored.

= The sequence of records that conforms to the OBJECTS rule (section 2.1.7.20.6) and the
MsoDrawingGroup record (section 2.4.171) specify the drawing objects on the chart

= The sequence of records that conforms to the CHARTFOMATS rule (section 2.1.7.20.6) specifies
the chart that is contained in the chart sheet.

= The sequence of records that conforms to the SERIESDATA rule (section 2.1.7.20.6) specifies
the chart data cache (section 2.2.3.2).

= The sequences of records that conform to the WINDOW rule (section 2.1.7.20.6) and
CUSTOMVIEW rule (section 2.1.7.20.6) specify the sheet (1) that contains the chart. If the
chart sheet is not embedded, at least one sequence of records that conform to the WINDOW
rule MUST exist. If the chart sheet is embedded, a sequence of records that conforms to the
WINDOW rule and CUSTOMVIEW rule MUST NOT exist.

= The sequence of records that conforms to the CRTMLFRT rule (section 2.1.7.20.6) specifies
future records (section 2.1.6) for the chart sheet.

2.2.3.2 Chart Data Cache

A chart data cache is a local copy of the data for a chart (section 2.2.3.3). The chart data cache
is used if data is missing or if links to external data sources (1) are broken.

A chart data cache is specified by a sequence of records that conforms to the SERIESDATA rule
(section 2.1.7.20.1) specified by the chart sheet substream (section 2.1.7.20.1) ABNF.
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The following records and rules specify the significant parts of a chart data cache:
= The Dimensions record (section 2.4.90) specifies the cells that contain data used by this chart.

= The SIIndex record (section 2.4.262) specifies the beginning of a sequence of records that
contains a cache of the data for the sequence of records that conforms to a specific AI rule
(section 2.1.7.20.1) in the series (section 2.2.3.12) and error bars (section 2.2.3.13). The
relationship between the series and the chart data cache is specified as follows:

= The first SIIndex record in the chart sheet substream, which MUST contain a numIndex field
equal to 0x0001, corresponds to the second sequence of records that conforms to the AI rule.

= The second SIIndex recordin the chart sheet substream, which MUST contain a numIndex
field equal to 0x0002, corresponds to the third sequence of records that conforms to the AI rule.

= The third SIIndex record in the chart sheet substream, which MUST contain a numIndex
field equal to 0x0003, corresponds to the fourth sequence of records that conforms to the AI
rule.

» The Number (section 2.4.180), BoolErr (section 2.4.24), Blank (section 2.4.20), and Label
(section 2.4.148) records each specify an individual value stored in the cache. Each column in the
cache corresponds to a series or error bar, where the zero-based index of the column, specified
by the cell.col field in the Number, BoolErr, Blank, or Label records, equals the zero-based
index of the Series record (section 2.4.252) in the collection of Series records that corresponds
to the series or error bar.

The following restrictions apply to the chart data cache:

= The chart data cache MUST contain data that corresponds to a sequence of records that
conforms to the AI rule in a series if the corresponding data is not specified in the chart or on
the same sheet (1) as the chart.

= The chart data cache MUST NOT contain data that corresponds to a sequence of records that
conforms to the AI rule in a series if the corresponding data is specified in the chart or on the
same sheet (1) as the chart.

= The chart data cache MUST NOT contain data that corresponds to the third or fourth sequence
of records that conforms to the AI rule in an error bar.

= If the ebsrc field of the SerAuxErrBar record (section 2.4.249) in an error bar equals 0x04,
the chart data cache MUST contain data that corresponds to the second sequence of records
that conforms to the AI rule in the error bar.

= If the ebsrc field of the SerAuxErrBar record in an error bar does not equal 0x04, the chart
data cache MUST NOT contain data that corresponds to the second sequence of records that
conforms to the AI rule in the error bar.

= The chart data cache MUST NOT contain data that corresponds to a trendline (section
2.2.312).

2.2.3.3 Chart

A chart is a graphic that displays data or the relationships between sets of data in a visual form. A
chart element is an item within the chart such as an axis (section 2.2.3.6), legend (section
2.2.3.8), series (section 2.2.3.9), data point (section 2.2.3.10), data label (section 2.2.3.11),
trendline (section 2.2.3.12), error bar (section 2.2.3.13), or data table (section 2.2.3.14).
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A chart data cache (section 2.2.3.2) is specified by a sequence of records that conforms to the
CHARTFOMATS rule (section 2.1.7.20.1) specified by the chart sheet substream (section
2.1.7.20.1) ABNF.

A chart can contain the following records and rules that specify the parts of the chart:
= The Chart record (section 2.4.45) specifies the position and size of the chart area.

= The sequence of records that conforms to the FONTLIST rule (section 2.1.7.20.1) specifies font
information for the chart.

= The Scl record (section 2.4.247) specifies the zoom level of the current view in the window used
to display the chart.

= The PlotGrowth record (section 2.4.198) specifies font scaling for the text on the chart.

= The sequence of records that conforms to the FRAME rule (section 2.1.7.20.1) specifies
formatting of the chart area.

*= The sequence of records that conforms to the SERIESFORMAT rule (section 2.1.7.20.1)
specifies the series, trendlines, and error on the chart.

= The sequences of records that conform to the SS rule (section 2.1.7.20.1) specify properties of
the data labels, series, data points, trendlines, and error bars on the chart. These records
MUST not exist if the chart sheet substream contains a Series record (section 2.4.252). See
the data label overview for additional restrictions on these collections of records.

= The sequences of records that conform to the DFTTEXT rule (section 2.1.7.20.1) and
TEXTPROPS rule (section 2.1.7.20.1) specify default properties of the text in the chart. The
DataLabExt (section 2.4.75), StartObject (section 2.4.267), and EndObject (section 2.4.101)
records MUST NOT exist in these sequences of records that conform to the DFTTEXT rule
(section 2.1.7.20.1).

= The AxesUsed record (section 2.4.10) and the sequence of records that conforms to the
AXISPARENT rule (section 2.1.7.20.1) specify the axis groups (section 2.2.3.5) of the chart.

= The CrtLayoutl12A record (section 2.4.67) specifies layout information for the plot area.

= The sequence of records that conforms to the DAT rule (section 2.1.7.20.1) specifies the data
table for the chart.

= The sequence of records that conforms to the ATTACHEDLABEL rule (section 2.1.7.20.1)
specifies the chart title. This sequence of records MUST have an ObjectLink record (section
2.4.182) where the wLinkObj field has a value of 0x0001.

= The sequence of records that conforms to the ATTACHEDLABEL rule and is preceded by the
optional DataLabExt record specifies properties of series and data point data labels. This
sequence of records MUST have an ObjectLink record where the wLinkObj field has a value of
0x0004. See the data label overview for additional information and restrictions on this collection
of records.

= The sequence of records that conforms to the CRTMLFRT rule (section 2.1.7.20.1) specifies
future records (section 2.1.6) for the chart.
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2.2.3.4 Pivot Chart

A Pivot Chart is a chart (section 2.2.3.3) that uses a PivotTable (section 2.2.5) as a data source
(1). The SXViewlLink (section 2.4.316), PivotChartBits (section 2.4.196), and SBaseRef (section
2.4.242) records in the chart sheet (section 2.2.3.1) specify the PivotTable.

2.2.3.5 Axis Group

An axis group is a set of axes (section 2.2.3.6) that specify a coordinate system, a set of chart
groups (section 2.2.3.7) that are plotted using these axes and the plot area that defines where the
axes are rendered on the chart (section 2.2.3.3).

An axis group is specified by a sequence of records that conforms to the AXISPARENT rule
(section 2.1.7.20.1) specified by the chart sheet substream (section 2.1.7.20.1) ABNF.

The following records and rules define the significant parts of an axis group:

= The AxisParent record (section 2.4.13) specifies if the axis group is the primary axis group or
the secondary axis group on a chart. Often the axes of the primary axis group are displayed to
the left and bottom sides of the plot area, while axes of the secondary axis group are displayed
on the right and top sides of the plot area.

= The Pos record (section 2.4.201) specifies the position and size of the outer plot area. The outer
plot area is the bounding rectangle that includes the axis labels, the axis titles, and data
table (section 2.2.3.14) of the chart. This record MUST be ignored on a secondary axis group.

= The sequences of records that conform to the IVAXIS (section 2.1.7.20.1), DVAXIS (section
2.1.7.20.1), and SERIESAXIS (section 2.1.7.20.1) rules in the collection of records that conform
to the AXES rule (section 2.1.7.20.1) specify the axes of the axis group.

*= The sequences of records that conform to the ATTACHEDLABEL rule (section 2.1.7.20.1) in the
sequence of records that conform to the AXES rule specify the axis titles of the axis group.
Each attached label (section 2.2.3.15) MUST contain an ObjectLink record (section 2.4.182)
that conforms to the following requirements:

*The wLinkObj field MUST equal to 0x0002, 0x0003, or 0x0007, indicating which axis the axis
title is associated.

*The wLinkObj field MUST specify an axis defined in the current axis group.

*The wLinkObj field MUST be unique among the other attached labels that represent axis
titles in the same axis group.

= The PlotArea record (section 2.4.197) and the sequence of records that conforms to the FRAME
rule (section 2.1.7.20.1) in the sequence of records that conform to the AXES rule specify the
properties of the inner plot area. The inner plot area is the rectangle bounded by the chart axes.
The PlotArea record (section 2.4.197) MUST not exist on a secondary axis group.

= The sequences of records that conform to the CRT rule (section 2.1.7.20.1) specify the chart
groups of the axis group.

Because there are many different ways to represent data visually, each representation has specific
requirements about the layout of the data and the way it is plotted. This results in restrictions on
the combinations of chart group types that can be plotted on the same axis group, and the
combinations of chart group types that can be plotted in the same chart.

A chart MUST contain one of the following:
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= A single axis group that contains a single chart group that contains a Chart3d record (section
2.4.46).

= One or two axis groups that each contain a single bubble chart group.

= One or two axis groups that each conform to one of the following restrictions on chart group
type combinations:

=Zero or one of each of the following chart group types: area, column, line, and scatter.

=Zero or one of each of the following chart group ty