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Intellectual Property Rights Notice for Open Specifications Documentation

Technical Documentation. Microsoft publishes Open Specifications documentation (“this
documentation”) for protocols, file formats, data portability, computer languages, and standards
support. Additionally, overview documents cover inter-protocol relationships and interactions.
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 can make copies of it in order to develop implementations of the technologies
that are described in this documentation and can distribute portions of it in your implementations
that use these technologies or in your documentation as necessary to properly document the
implementation. You can also distribute in your implementation, with or without modification, any
schemas, IDLs, or code samples that are included in the documentation. This permission also
applies to any documents that are referenced in the Open Specifications documentation.

No Trade Secrets. Microsoft does not claim any trade secret rights in this documentation.
Patents. Microsoft has patents that might cover your implementations of the technologies
described in the Open Specifications documentation. Neither this notice nor Microsoft's delivery of
this documentation grants any licenses under those patents or any other Microsoft patents.
However, a given Open Specifications document might be covered by the Microsoft Open
Specifications Promise or the Microsoft Community Promise. If you would prefer a written license,
or if the technologies described in this documentation are not covered by the Open Specifications
Promise or Community Promise, as applicable, patent licenses are available by contacting
iplg@microsoft.com.

License Programs. To see all of the protocols in scope under a specific license program and the
associated patents, visit the Patent Map.

Trademarks. The names of companies and products contained in this documentation might be
covered by trademarks or similar intellectual property rights. This notice does not grant any
licenses under those rights. For a list of Microsoft trademarks, visit
www.microsoft.com/trademarks.

Fictitious Names. The example companies, organizations, products, domain names, email
addresses, logos, people, places, and events that are 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 as specifically described above, whether by implication, estoppel, or otherwise.

Tools. The Open Specifications documentation does 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 documents are intended for use in conjunction with publicly available standards
specifications and network programming art and, as such, assume that the reader either is familiar
with the aforementioned material or has immediate access to it.

Support. For questions and support, please contact dochelp@microsoft.com.
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Revision Summary

Revision Revision

Date History Class Comments

6/27/2008 1.0 New First release

8/15/2008 1.01 Minor Revised and edited the technical content

10/6/2008 1.02 Minor Revised and edited the technical content

1/16/2009 1.03 Minor Updated the Intellectual Property Rights Notice

7/13/2009 1.04 Major Changes made for template compliance

8/28/2009 1.05 Editorial Revised and edited the technical content

11/6/2009 1.06 Editorial Revised and edited the technical content

2/19/2010 2.0 Major Updated and revised the technical content

3/31/2010 2.01 Editorial Revised and edited the technical content

4/30/2010 2.02 Editorial Revised and edited the technical content

6/7/2010 2.03 Minor Updated the technical content

6/29/2010 2.04 Editorial Changed language and formatting in the technical content.

7/23/2010 2.04 None No ch_anges to the meaning, language, or formatting of the
technical content.

9/27/2010 2.05 Minor Clarified the meaning of the technical content.

11/15/2010 | 2.05 None No ch_anges to the meaning, language, or formatting of the
technical content.

12/17/2010 | 2.05 None No chgnges to the meaning, language, or formatting of the
technical content.

3/18/2011 2.05 None No ch_anges to the meaning, language, or formatting of the
technical content.
No changes to the meaning, language, or formatting of the

6/10/2011 2.05 None technical content.

1/20/2012 2.6 Minor Clarified the meaning of the technical content.

4/11/2012 26 None No ch_anges to the meaning, language, or formatting of the
technical content.
No changes to the meaning, language, or formatting of the

7/16/2012 2.6 None technical content.

10/8/2012 2.7 Minor Clarified the meaning of the technical content.

2/11/2013 27 None No ch_anges to the meaning, language, or formatting of the
technical content.

7/30/2013 2.8 Minor Clarified the meaning of the technical content.

11/18/2013 | 2.8 None No ch_anges to the meaning, language, or formatting of the
technical content.

2/10/2014 | 2.8 None No changes to the meaning, language, or formatting of the
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Revision Revision
Date History Class Comments

technical content.

4/30/2014 3.0 Major Significantly changed the technical content.

7/31/2014 3.1 Minor Clarified the meaning of the technical content.

10/30/2014 | 3.2 Minor Clarified the meaning of the technical content.

3/16/2015 4.0 Major Significantly changed the technical content.

9/4/2015 4.1 Minor Clarified the meaning of the technical content.

7/15/2016 4.2 Minor Clarified the meaning of the technical content.

8/23/2016 4.2 None No changes to the meaning, language, or formatting of the

technical content.

No changes to the meaning, language, or formatting of the

9/14/2016 4.2 None technical content.

10/17/2016 | 5.0 Major Significantly changed the technical content.

6/20/2017 6.0 Major Significantly changed the technical content.

9/19/2017 6.1 Minor Clarified the meaning of the technical content.

12/12/2017 | 6.1 None No ch_anges to the meaning, language, or formatting of the
technical content.

4/27/2018 7.0 Major Significantly changed the technical content.

8/28/2018 8.0 Major Significantly changed the technical content.

12/11/2018 | 8.0 None No chgnges to the meaning, language, or formatting of the
technical content.

3/19/2019 8.0 None No chgnges to the meaning, language, or formatting of the
technical content.

6/18/2019 8.0 None No ch_anges to the meaning, language, or formatting of the
technical content.

4/22/2021 9.0 Major Significantly changed the technical content.

8/17/2021 10.0 Major Significantly changed the technical content.
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2.2.11.4 Insertion / Deletion of Rows / Columns REVISION ..vvviiiiiiiiiiiiiiiiiieiiiiseeinns 167
2.2.11.5  MOVE CellS REVISION .tiutiiitt ittt ittt i a s re e e e ane e e e enseannreaneerns 168
2.2.11.6  Change Cells REVISION......iiuiuiitiiiiiiiiiirr et e e 168
220000 R Yo ] o w1 1= o 1 PP 168
2.2.12 1] = 1= == 001 = 168
2.3 [ =Tl o] e I = o LW [ 1= r= 1o e 168
2.3.1 BY NaIMI Lttt e 169
2.3.2 BY NUM DT Lot 180
2.4 2T 000 e 191
2.4.1 Y 20 TS 191
2.4.2 Y == 191
2.4.3 N 1= 1 ] 1= 192
2.4.4 F Y o = )PP 197
2.4.5 Y o or= T 1T 1 1= o 1 198
2.4.6 Y U 0 1 199
2.4.7 0 o Y 1 201
2.4.8 F YUYl 1 =Y o ) o T 204
2.4.9 o] = 204
A 0 £ (1] =Y o 207
B 3 1 207
A 0 £ 4 1] 1 T 208
B 0 T £ 4 1] ==Y =] | 209
A S = T Yol U ] o TS PPN 209
A s 1 S = - Y o 209
B s I T = T 1 210
B A = =T | | o PP 210
2.4.18  BigNaAME oo e 211
B 1 T = 1 1o o 211
A L O T = 1 =1 1< 212
2.4.21 BOF ittt i e e e e e 212
2.4.22 370 70 4= 10 o | 214
B A B = T Yo ] 4 < 215
2.4.24 70 701 = o 216
B2 A S = To 0] 2o o JSN PP 216
2.4.26  BOPPOPCUSEOM 1.ttt e as 218
2.4.27  BOEOMMaArGin ..veiii e 219
B < T = To TN 1 [ 1 1T < 220
B e T = 1 ¥ L 221
2.4.30  BUIEINFNGrOUPCOUNE. ...ttt et e e e e e e e e e e e e aeaans 222
2.4.31 1] Lol o T ¥ o | 223
B G 37 O | Lol I Y= I = 223
B G 3G T 6 | ol 1 o= ol 223
B G T G- Y o [« Y [ 223
A G 1 S O | Lol 24 <Yl =] o o 224
B G T S T O Y [l .U 1 o Y 224
2.4.37  CalCSaVERECAIC vttt i e as 224
B G 1 < T O | {1 1 o 225
2.4.39  CatSeIrRANGE ...ttt e 225
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B X 0 1 o1 U 227

B 5 I O | 11 = o o 227
B ) 228
S 3G S 1 w1 229
O i 1 232
B S ) 1= o 233
B I S 1 T o 1 T [ 234
2.4.47  Chart3DBarSNa e . .cu ittt 236
2.4.48  ChartFormat oo i e e as 236
A L B @ = ol o o 1 ) o 237
B Y 0 I 1 1 (|1 | 238
B o A o Yo =] 1= o 1 239
2.4.52 COABPAGE .. vttt e 239
B G T 7o | 11 £ o 240
B R S (o o - | o 241
2.4.55  ComMPresSPIiCtUIES i 241
A Y & T (oY T | o 0 242
B Y A (oY T | 510 0 242
% S N (Y o1 1 = 243
2.4.59  ContiNUEBIGNAMIE ...t e 243
2.4.60 100 o1 0 U T 244
2.4.61 100 o 1.0 LU T o 5 244
2.4.62 100 0101 0 U T o 245
B G T (o T8 o ) o o P 245
R O o = o 247
B S T T 1 1 247
2.4.66  CrELayOUEL2 oo e 248
A YA O o = )Y o 1 | i N PP 250
B G Y < S O f I o T 252
B S Y 1 f I 0 Y 253
A 4 O T O o\ 1 1 o 253
2.4.71 L o] o w0 ) 1o 1T 254
0 O 1] 254
A A T I T Y 254
2.4.74 [0 1= =1 0 o = 255
2.4.75  DatalabEXt ..uiiiiiiiii i e aaaaaa 255
2.4.76  DatalabEXtCoNtentS. . ittt i i e as 256
B A A T Y f N = L 257
B & < T 0 1 = T | 257
2.4.79  DBOIParamM O Y cuiiiiitii i eaaa 258
2.4.80 DD QUEIY ettt ittt 258
2.4.81 DB UEIY EXE et e 260
B < 7 1 o ] o 262
B < 3G N I T o o1 = 1 o 264
B < 7 S 1 T 5o o T 265
2.4.85 [ 100 111 1 270
B < T 1o o1 2= 271
2.4.87 DefaultROWHEIGhT ....e e 272
B < < T 1< 1= 11 | ol =< o 272
2.4.89  DefCOlWIdtN . et e aa 273
2.4.90 [0 T 1= 1= 0 273
2.4.91 [T Yo - 11 | = 274
B e b T o o = 1= Pt 276
2.4.93  DropDOWNODIIAS ..ucueieieieieieii it aas 277
B S I 1 277
B 1 S I LV 277
B e 1 S 1 1V - | 280
B A ) 281
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2.4.98  DXGCOL. tuiuinitiiiiiii i 282

e 1 ! oV 282
B 1 0 T = oV | =] e Yo < 282
2.4.101 ENAODJECE. .ttt ittt e 284
B 0 ! o o =T 285
B s 1 0 T = 285
B s I 0 (o] = 1 | 285
B 01 T 54 (=Y o 11\ = 2.0 285
2.4.106 EXEEIN S NGO ..ttt ittt i e e as 287
B O 4 s I 288
2.4, 108  EXESEIING «itiiiiiiiiiiii ittt e et 288
B 01 T o 289
B 1 O T o 17 290
B =T | 291
B s I 1 Y s | 292
2.4.1 13 FeatHArld oot i e as 293
B I S T Y a1l 293
B 8 T ST Y 1 0 295
B s I T 111X Yo < 295
B i N 1 1= 2 1= 296
2.4.118 FileSharing ..uouieiiiiiiit i e 297
A i I8 TR 1 o/ =Y 1 [ Y 297
A 1 O B o (€] o 18T o] 1= [ = PP 297
2.4.12 ] PGP L2 ittt e 297
B 1 oY | 298
B 172 T o Y 1 o G 300
R 0 S o Y0 = 301
2.4.125 ForceFullCaloUlation .o i s s e as 301
B 0 T 1o o 2 1= 302
B s 1 o o 22 1 | = 309
B 0 T Y 1 310
B 4 R o | 1 o 1] 1= 311
A G 1 O B o kT =T o] Y= PP 311
B G B R 1= =1 1 [ 312
B s 15C 37  © 1= 314
2.4.133 GUIDTYPELID ettt e 314
B s 15 2 S 1 | 314
B 0 1 T (= o =T 315
A 0 1 T 1= T 1 315
B s G 3 o 1= Y [l 00 of =] ol 319
A s G 1 S o | o Tt [ U1 320
2.4.139  HIdEOD] tuutiitiiiti ittt 322
A I X 0 T o | Y 322
A 0 3 R o [T 1Yo L f o S 322
2.4.142 HorizoNtalPageBreakKs. ..ot 323
B < T 1 o 2o 2T 000 ] 323
B I I T = 323
B T 1 oY < g 7= [ =] = 1 (o 324
A I S T 1= =[] [ 324
B 1y 1 o | of [ 324
B I T I Y o T 325
B I 1 T I Y o 1Y 1 325
A 1Y O T 1 o 325
2.4.151  LeftMargin cooee i e 328
B Y =T =T T PP 328
2.4.153 LegendEXCEPTION ...cuiiieie it e 329
B 1 S I 330
B s 111 S I o = 330
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B 8 Y S N I 1 1= T o 0= 331

B 1 Y I 1= 332
B 111 T I = 333
A S 1 R I 2 o Vo PP 334
2.4.160 MarkerFOrmat oo i i as 334
B I < R 5 = 336
B s I\ | 8 1 ) o 336
B 1 C T 1 ) 22 338
A N Y S 1 ) o o o T PP 339
B < S N1 )= 339
B s I S T N 1) o 340
2.4.167 MDD XTUPIE t ittt ittt e e 341
2.4.168 MergeCellS . .iuiiuiiiiiit i e 341
B 3 T I o 0T 342
B O B 7 F=To T = .Y T o T [P 342
DA A R\ T=Yo 1B = 171V | T [ € YU o PP 342
2.4.172 MsoODrawingSeleCtion ... 343
B G T\ 8 ST < o Ve PP 343
B s S\ W11 = 1< 344
B S T W11 < 344
B 4 S T |- 0 0 =T o o 345
2.4.177 NAMEFNGIPL2 . ettt 346
2.4.178 NaAMEPUDII SN cut it i i as 347
B 4 T [0 < 347
B 1< O N N[0 Y oY 348
A < 2 R | o ) PPN 348
2.4.182 ODbJeCELINK «. vt e 351
2.4.183 OB PrOtEC cviiti it e 351
B 8 2 S © 1 0 1\ ]\ = ol 1 352
A < 1T © ] o1 2 ) [ PPN 352
B 8 < 1S T © 111 0 5157 T o 352
2.4.187 OleObJeCtSIZE. ...ttt 353
B I <1 S = | =1 353
B 8 1S TR = T 1 353
DA R O B - = 11 PP 354
B R B R o T 0 Y 354
B 1 b = T Y 1= o ot I ] o 355
B 1 T = T 355
A 1L S = T 356
B R 1 T = =Y o o = ) P 357
2.4.196  PiVOEC At BIES o vttt i e e e 357
B I L o Y o T T 358
A T = o 1 €] o )11V o o 358
B 1S L T = 1 358
B 0 0 T = Y 359
2 0 R = 0T 359
B 0 R = 1 oY o e 361
B 0 1 N ] oY ol 2 1Y) 361
B L S = o 1 ) = 362
B L 0 1 S 0 (21 362
2.4.206  PrOtAREV PSS .ottt ittt i, 363
B A = 5o ] (=T 363
B 0 1< T = [Pt 363
B 01 T O T | 366
B 30 N O © = | Pt 367
W S B R O 1 1) =T [ OO 369
B 1 ~ ¥ 1= 371
B G T = T =Y o Y Y= 371
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B I S =T |l T ] = = S 372

B 1 S = =T 71 o e 373
2.4.216 RECIPNAIME ...uiiiii i e a et 373
B I U= 1 /=Y 72N | 374
B S T = X o g T I =0 ) o =T 2 1 374
2.4.219 RIGhEMArgin .oueii i e 376
B 3 0 376
By N ~ o 11V 377
2.4.222  RRAULOF M Lttt i it e ettt r e e e et aa e aa e e ra e st e e ane e aneeennreannerns 378
2.4.223 RRDCNGECEI .utitiitiii i ettt 379
2.4.224 RRDCONIICE. cuiiiiiii i i e e e e e e as 383
B Ay T U 1 1Y i V= T o T 384
B Ay S T 2 U ] 1= T 386
B A D 1 o | o T 388
By < T U ) I 1= 1= 389
2.4.229 RRDINSDEIBEGIN 1.ttt e e 390
A 0 10 N = 2 4 02 g 1= 0= 1 o T 390
B G B R 2 1 o 1V 390
2.4.232 RRDMOVEBEGIN 1.ttt 391
2.4.233 RRDMOVEENA 1ttt i e s st e e e s e e e s s r e e s e e s 391
2.4.234 RRDRENSNEET. ..ttt i e as 391
2.4.235  RRDRSEEEXD ttutitiititiititiitiiiet sttt e e et e e e e e e et e e 392
2.4.236 RRDTQSIF Luitiiiiiiiiiii ittt et et ettt r et ettt aaa 393
2.4.237 RRDUSEIVIEW 1ttt ittt it itetiaetatetass e aasstastsaststaserasesarseassssnsrsnnnens 394
B 1< N Y 2 4o o 1 1= 395
B A 3 T 8 1 o 1= 1 ] o 395
B X 0 T Y oY v 396
B R 3 1= o ) I 397
B by Y = ¥ 111 2 < 397
B T Y ot | 1= 398
A A O = 7Y 2 U O 399
B Y oL 1 = | 0 ] o) f o 400
B T Y oL ]\ - | 400
B Ny o 401
B S Y= =T ot o [0 T 401
B S R Y <Y o7 YU D = g =7 402
B Y O T Y= o YU < I =Y 2 403
B S R Y= o 212 404
B 3 A Y = o = 405
3 T Y =Y o =Y 1 o 406
B Y S Y <Y =Yl I < v 406
Y Y =Y o == =] 0 406
B Y < T Y= il 1o 1 o 407
A o T - o U o TP 407
2.4.258 ShapeProp S trEam vttt e 412
B 1 T Y 0 1Y o = v 413
B Y O Y o 1 o o 21 = 414
2.4.261  ShEPIOPS cueiiitiii i e 414
B L ) 1 1 o [ [ 415
B G TR Yo ) o 416
B S Yo Y o I - | = 417
B I < S 1 419
B L Y S TS =] o = (o Lol < 420
2.4.267  SEArtODJECT ... i e ans 425
B R Y& T o o [ T« Pt 426
204,269 SEY I ittt e 426
204,270 SV EEXE ittt e 427
2.4.27 1 SUPBOOK .ttt e 428
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2.4.272  SUI e 430

2.4.273 SXAAAl RECOMAS .ouuiiitiitiii ittt st r e er e et e e e e e aneane e ananas 431
2.4.273.1 Continue_SXaddISXStriNg .....ccvuiiiiiiiiiiiii e 431
2.4.273.2  SXAAAl e 431
2.4.273.3 SXAddI_SXCAULOSOrt._ SXDENd.....ciuiiiiiiiii e e 432
2.4.273.4 SXAddI_SXCAULOSOrt_SXDId .. .iiiiieiii i et ee e 432
2.4.273.5 SXAddI_SXCCache_SXDENd ...c.iiiiiiiiiiiiii i 433
2.4.273.6 SXAddl_SXCCaChe_SXDId.....iiiiiiiiii i et eeaaenes 433
2.4.273.7 SXAddl_SXCCache _SXDINfOl2. ittt i ea s 433
2.4.273.8 SXAddI_SXCCache_SXDInvRefreshReal ......cccvviiiiiiiiiiiiiiiiiiicci e 434
2.4.273.9 SXAddI_SXCCache_SXDVerl0Info..ciiiiiiiiiiiiiii i aaesie e e 434
2.4.273.10 SXAddI_SXCCache_SXDVEerSXMaCIO ...civiiitiiiiiniiieiiiie it iiesateaneaierneaneeneaaes 435
2.4.273.11 SXAddI_SXCCache_SXDVerUpdINV .....cocevieiieiieiiieriieiieransanenneanernesnnsnnanes 436
2.4.273.12 SXAddI_SXCCacheField_SXDCaption.....cciviiiiiiiieiiiiiiirieieie e eeeaeaaes 436
2.4.273.13 SXAddI_SXCCacheField_SXDENd ......ccciiiiiiiiii e e e e 436
2.4.273.14 SXAddI_SXCCacheField_SXDIA ....ciiiiiiiiiiiiiiii i e e 437
2.4.273.15 SXAddI_SXCCacheField_SXDIfdbMempropMap .....cccoeveieieieiniiiiiiieienenennnns 437
2.4.273.16 SXAddI_SXCCacheField_SXDIfdbMpMapCouNt......cccvvieieieininiiiiiiienenenennnns 438
2.4.273.17 SXAddI_SXCCacheField_SXDProperty ....cuuoiiiiiiiiieiiiiiiiiiiieieie e eieeneaaes 438
2.4.273.18 SXAddI_SXCCacheField_SXDPropName ....ccviviiireiiiiieiieriesaenneaernesneenennes 439
2.4.273.19 SXAdd|l_SXCCacheField _SXDSXrmitmCoUNt ...cvviiriiiiiiiiiiiiiiiisreiiiinseeranes 439
2.4.273.20 SXAddI_SXCCacheltem_SXDENG ......cceiiiiiiitiieeie it eaeenaeraeaerneeerneenes 440
2.4.273.21 SXAddI_SXCCacheltem_SXDId ....ciiiiiiiiiiiiiiii e e 440
2.4.273.22 SXAddI_SXCCacheltem_SXDItmMpMapCount ........cocvieiiiiiiiiiiiiiiieieienens 440
2.4.273.23 SXAddI_SXCCacheltem_SXDItMMPropMap......ccovieiuiiiiiiiiiiniiennieneenenesns 441
2.4.273.24 SXAddI_SXCCacheltem_SXDSXrmitmDiSP ...cvvriiiiiiiiiiiiiiiiiici e 441
2.4.273.25 SXAddI_SXCField_SXDENGA ...ciitiiiiiii i v e ee et rre e e na e e e eneeneenes 442
2.4.273.26 SXAddl_SXCField_SXDI....iitiiiiiiiiii i et aaa s 442
2.4.273.27 SXAddI_SXCField_SXDVer10Info ...iccvieiieiieiieeieeae et rieraeeaaeraeaereeeeneenes 442
2.4.273.28 SXAddI_SXCField12_SXDAULOShOW.....ciiiiiiiiiiiiii i ea e 443
2.4.273.29 SXAddI_SXCField12_SXDENd ....iiiiiiiiie i ee et aee e raee e e eneeneenes 443
2.4.273.30 SXAddI_SXCFIield12_SXDIA ...ccuiireiiieiiiiteieeneeae et et eaeeaaeraeanerneaerneenes 444
2.4.273.31 SXAddI_SXCField12_ SXDISXTH ..ttt e e ea s 444
2.4.273.32 SXAddI_SXCField12_SXDMemberCaplion .....cooiviieiiiiiiiiiieieienieineeeenennes 445
2.4.273.33 SXAddI_SXCField12_SXDVer12Info ...cciiiiiiiiiiiiii i e ne e 445
2.4.273.34 SXAddI_SXCField12_SXDVerUpdINV .....cciiiiiiiiiiiiiiiii i eieseneneneeaeneas 446
2.4.273.35 SXAddI_SXCGroup_SXDENd ....cciiiiiiiiii i e 446
2.4.273.36 SXAddl_SXCGroup_SXDGIPINfO .cuciuiiiiiiiiiiiiii i e aea s 447
2.4.273.37 SXAdAl_SXCGroUp_SXDI . ..iucitiiitieitiiiiii e aeaeas 448
2.4.273.38 SXAddl_SXCGroup_SXDMEMDbDEL ..iiuiiiiiiiiii i e 448
2.4.273.39 SXAddl_SXCGrpLevel _SXDENd.....cciceiiiiiiiiii it 449
2.4.273.40 SXAddI_SXCGrpLevel_SXDGrpLevelInfo....ccccviiiiiiiiiiiiiiiiciicni e 449
2.4.273.41 SXAdAl_SXCGrpLevel _SXDId.....cciiiieiiiiiiiiiii e e e 450
2.4.273.42 SXAddI_SXCHierarchy_SXDDisplayFolder.....cccoiiiiiiiiiiiiiiiiiiicci e 450
2.4.273.43 SXAddI_SXCHierarchy _SXDENd......cciiiiiiiiiiiiiiii i e ee e 451
2.4.273.44 SXAddI_SXCHierarchy_SXDFilterMember .......ccvviiiiiiiiiiiiii e 451
2.4.273.45 SXAddI_SXCHierarchy_SXDFilterMember12 .....cccooiiiiiiiiiiiiiiici e 452
2.4.273.46 SXAddI_SXCHierarchy_SXDICONSEL ....ciiiieiiiiiiiiie it iaeennenneaerneeneeneanes 453
2.4.273.47 SXAddI_SXCHierarchy _SXDId ....cciiieieiiiiiiiieiieeiii i eannrsneenenees 453
2.4.273.48 SXAddI_SXCHierarchy SXDINfO12....ciiiiiiiiiiiiiiiii i ae e 454
2.4.273.49 SXAddI_SXCHierarchy SXDKPIGO@l......cciriiiieiiiiiiiiiiiieiiieieieieeeneenaees 455
2.4.273.50 SXAddI_SXCHierarchy SXDKPIStatus .....ccvvvirviiiriiiiiieiiiieieseneieneenanenes 455
2.4.273.51 SXAddI_SXCHierarchy SXDKPITIME ..iuiuiiiiiiiiiiiiii i sienereaeeaeeas 455
2.4.273.52 SXAddI_SXCHierarchy _SXDKPITIrend ......ccovveirvieiriiiieieiieiieneeeneieneenanenes 456
2.4.273.53 SXAddI_SXCHierarchy SXDKPIVAlUE ....cciviiiiiiiiiiii it eae e 456
2.4.273.54 SXAddI_SXCHierarchy_SXDKPIWeIght ....cvcviviiiiiiiiiiisce e 457
2.4.273.55 SXAddI_SXCHierarchy _SXDMeEaSUIrEGIP .uviuiiriiitiitiiiieiieitiaeiesientisneanenees 457
2.4.273.56 SXAddI_SXCHierarchy SXDParentKPI ........cciiiiiiiiiiiiiiiiiiiii i ee e 458
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2.4.273.57 SXAddI_SXCHierarchy_SXDProperty ........oouvuiuiieiiieieieieinineeinineneneaeaaans 458

2.4.273.58 SXAddI_SXCHierarchy_SXDSXSetParentUnique.........ccvveviiiiiiiniiieiieiinninnns. 460
2.4.273.59 SXAddI_SXCHierarchy_SXDUsSerCaption .......c.cvveiuiiiiiiiiiiiiiiinieieineseee 460
2.4.273.60 SXAddI_SXCHierarchy_SXDVerUpdINV .....cciioiiiiiiiiiiiiiiiiiieieeie e seeneaaes 460
2.4.273.61 SXAddI_SXCQSi_SXDENd. ...ttt 461
2.4.273.62 SXAdAl_SXCQSI_SXDI ...ttt ettt ae e aaaaes 461
2.4.273.63 SXAddI_SXCQUErY_SXDENd ...ttt e ea s 461
2.4.273.64 SXAddI_SXCQuery_SXDRecoNNCONA ....viiriieiieinieiiieiieraeeneenneanernerneennanes 462
2.4.273.65 SXAddI_SXCQuery_SXDSrcConnFile ...ccciiiiiiiiiiiii i 463
2.4.273.66 SXAddI_SXCQuery_SXDSrcDataFile....civviiiiiii s 463
2.4.273.67 SXAddI_SXCQUEry_SXDXMLSOUICE ..viiuiitiitiiniite it iieiiesatsineaserneaneaneanes 463
2.4.273.68 SXAddI_SXCSXConNdFmMt_SXDENd....iiiiitiiiiiiii i i i i e enarenneens 464
2.4.273.69 SXAddI_SXCSXCondFmt_SXDSXCondFmt....cccviiiiiiiiiiiiiii e 464
2.4.273.70 SXAddI_SXCSXCondFmMts_SXDENG ....vviiiiiiiiiiiiii it iie e e i enneeas 465
2.4.273.71 SXAddI_SXCSXCoNAFMES_SXDIA ..eiiiiiiiiiiiiiiiiiiiiii i iieiaissaisssnsseaneenes 466
2.4.273.72 SXAdAI_SXCSXDH_SXDENA ...iiuiiiiteiiteiitiitt it rines e riseriseranesensrennrenneeins 466
2.4.273.73 SXAdAI_SXCSXDH_SXDIA . uuiiitiiiitiiitiiitiiiitiiistiisteiiseiiseiasssassssisssnsresnsens 467
2.4.273.74 SXAdAI_SXCSXDH_SXDSXAN 11uuiiiiiiiiiiiiiiiiii i i iiseiaresarsesissssareaneenes 467
2.4.273.75 SXAdAl_SXCSX it _SXDENA....iiiiiitiiitiiiiiii it i e i i i eeisrannreaneens 468
2.4.273.76 SXAAAl_SXCS Xt _SXDIA tiutiiiiiiiiiiiiiiiiiiti ittt i iisetarerarseassensraaneeas 469
2.4.273.77 SXAddl_SXCSXfilt_SXDS Xl oiiueiiiiiiiiiii i i i i 469
2.4.273.78 SXAdAl_SXCS Xt _SXD S XTI 1.utiitiiitiiitiiiti it it i iiseiareiarseasssnnraaneenns 470
2.4.273.79 SXAddI_SXCSXFilter12_SXDCaption ...ciiiiiiiiiiiiiie i ii i aea s 471
2.4.273.80 SXAddI_SXCSXFilterl2_ _SXDENd.....ciitiiiiiiiiiiiiiiiiiiiiieiiiiiseaisssaareaneanes 472
2.4.273.81 SXAdAl_SXCSXFIIter12_ SXDI . ..iiieiiiriiiriiiiiiiitiiiiiieeiiseiareiaseaisssnnreaneees 472
2.4.273.82 SXAddI_SXCSXFilter12_SXDSXFilter . .uuiiiiiiii it neeas 472
2.4.273.83 SXAddI_SXCSXFilter12_SXDSXFIlte€rDESC .uvuviieiireiiieiieriteaereeee e eieeneenes 474
2.4.273.84 SXAddI_SXCSXFilter12_SXDSXFilterValuel .....c.oiiiiiiiiiiiiiiiiiiii i neeas 474
2.4.273.85 SXAddI_SXCSXFilter12_SXDSXFilterValu€2 .......ccvviiiiiiiiiiiiiiici i vieenee s 474
2.4.273.86 SXAddI_SXCSXFilter12_SXDXISFIlter.....viiiiiiiiiiiiii i i neeas 475
2.4.273.87 SXAddI_SXCSXFilter12_SXDXIsFilterValuel .......ccoviiiiiiiiiiiiiiicivceeceenee e 475
2.4.273.88 SXAddI_SXCSXFilter12_SXDXISFilterValu€2 ......ccoviiiviiiiiiiiii e vieenee s 476
2.4.273.89 SXAddI_SXCSXFilters12_ SXDENd ...ciiviiiiiiiiiiiii it i it i e snaeenneeas 476
2.4.273.90 SXAddI_SXCSXFIlters12 SXDIA ..icviiiriiiiiiiiiiiiiiii it i iiiiiiseaisesaseaaneanas 477
2.4.273.91 SXAdAI_SXCSXMG_SXDENG ...cuviuiitiiieiiieteiieie et e e e e e e e eneees 477
2.4.273.92 SXAdAl_SXCSXMQG_SXDIA tuuiuiitiuiitiiiiiieei et e e e aaaeas 477
2.4.273.93 SXAddI_SXCSXMQG_SXDUSErCaption ....icueuiiiieiiieiiieieneeienerenesenernsneenanenes 478
2.4.273.94 SXAddl_SXCSXMGS_SXDEN....ciiitiiiiiiiiitiiieiee it er e e naees 478
2.4.273.95 SXAdAl_SXCSXMGS_SXDI ...uiitiuiitiiitiiiiiii ittt eaeeaeaeas 478
2.4.273.96 SXAddI_SXCSXMgs_SXDMGIpSXDHMAPD ....iutiiiiiiiiiiiiiieiieieeienereneeneees 479
2.4.273.97 SXAdAl_SXCSXrule _SXDENG...ccciiiiiiiiiiiii i i i i e eaaeaaas 480
2.4.273.98 SXAdAI_SXCSXrule _SXDIA ..uviiiiiiiiiiriiiiiieeie i i riae i raeeansrennseaneeins 480
2.4.273.99 SXAdAl_SXCSXrule _SXDSXIUIE ..uiiiiiriiiiiii it i i e s siareaneanas 480
2.4.273.100 SXAddI_SXCView_SXDCalcMemMber....coi i i i e 483
2.4.273.101 SXAddI_SXCView_SXDCalcMemMSEriNg ..ouvuiieiiiiiiii i e eeen 485
2.4.273.102 SXAddI_SXCView_SXDCompactColHAr .....coviiiiiiiiieiicie e e 485
2.4.273.103 SXAddI_SXCView_SXDCompactRWHAr ......cooviiiiiiiiiiiiii e 486
2.4.273.104 SXAdAI_SXCVIieW_SXDENd...c.iiiiiiiiii i e 486
2.4.273.105 SXAAAI_SXCVIEW_SXDIA 1.ttt i i i raaernes 487
2.4.273.106 SXAdAI_SXCView_SXDSXPIIVMD .ttt riaenaes 487
2.4.273.107 SXAddI_SXCView_SXDTableStyleClient ......cccevviiiiiiiiiiiiineee, 488
2.4.273.108 SXAdAI_SXCView_SXDVeEr10Info iiviiiiiiiiiiiiiiiiiie i i iieernaeenes 488
2.4.273.109 SXAdAI_SXCVIieWw_SXDVErL2INfO iiviiiiiiiiiiieiieiiiiiieeiiiiiresieerineranes 490
2.4.273.110 SXAddI_SXCView_SXDVerUpdINV .....c.cciiiiiiiiiiiiii i e eeen 492
By R 5 d = To Yo ) R 493
B Ay A T ) 1 = Y 493
B Ay T Y A B 1= = T 494
By A ) B 1 =5 494
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2.4.278  SXDI .t 495

B A T Y {5 ) of PP 497
2.4, 280  SXDXF ittt e eas 497
B B ) d = o OO 498
204,282 SXEX iutititiit it e anas 498
204,283  SXF D Bttt e 501
2.4.284  SXF D BT Y DO .ttt ittt e 504
2.4, 285 OXFII c ittt e 504
2.4.286  SXFMNI@. it 505
2.4.287  SXFOIMIAt ettt e 506
2.4.288  SXFOIMMUIA ..ttt ettt s e et et 506
204,289  SXINE ittt e a e 506
2.4.290  SXISXOP I eiuiutitit it iae ettt e e 507
B A B ) 4 X o PP 507
204,292 SXIVA ittt e e 508
204,293  SXLI ittt e e e 509
DA e L {1\ = 1 [ 509
204,205 OXNIl ettt e e 510
2.4.296  SXINUM Lttt ittt ettt e st s e e s e e s e a e e e e e e e et e e anas 510
204,297 SR Pl sttt e 510
204,208 SR Pl ittt e e 511
204,299  SXPIEX 1 utiutitit ittt et 512
2.4.300  SXRING .t tiititititeit ittt anas 512
2.4.301  SXRUIE 1ttt e 514
2.4.302  SXSEIECE ..t titiiiie i naaas 516
2.4.303  SXSTrEaAMID ..ttt 518
2.4.304  SX SO NG ettt ittt e 518
24,305 O T Dl sttt e eas 518
24,306  SXT DDttt e 519
2.4.307 SXTBRGIITM .ttt sttt s e r e s s s e e e e s s e e e e e s e e raanrasaeraanens 520
2.4.308  SXTH ittt e 520
2.4.309  OXVA ittt e 523
2.4.310  SXV D EX ittt e eas 527
B I B ) QY I G OO 530
B B B Y QY PP 531
B TG G T ) QYA T OO 533
2.4.314 SRV IBWEX ettt e 535
2.4.315  OXVIEWEXD ettt e 536
2.4.316  SXVIEWLINK .ttt e 537
24,317 SRV S it e 538
B G It < T 3V o [ ol OO 538
2.4.310  TaDIE ttiiiie i e 538
2.4.320 TableStY I e aans 540
2.4.321 TableStyleElement . e 541
2.4.322 TableSty S it e 544
2.4.323 TemPlate o e 545
B N W = ¢ W OO 545
2.4.325 TeXtProPSStrEamM o et 550
2.4.326  TROIMIE Lttt e 552
204,327 THCK ttiiti it e 552
2.4.328 TOPMAIGIN tuiutieitiit ittt 555
204,329 TXO 1ttt ittt et eas 556
B TG 1. 10 N 154 (] VPt 558
2.4.331 UNCAICEA .ttt e et 560
B TG 1 17 U | o TPt 560
DA G 1 1C L U =T = o V1= S 560
2.4.334 USErSVIEWBEGIN .. uuiiiiiiiiiii e 564
2.4.335 UserSViewBegin_Chart . ...t 567
15/ 1124

[MS-XLS] - v20210817

Excel Binary File Format (.xls) Structure
Copyright © 2021 Microsoft Corporation
Release: August 17, 2021



2.4.336 USEIrSVIEWENG .. vttt i i it a et ra s b e e r e aaaraanraas 569

2.4.337 USESELFS ..eiiiiiii it e 569
2.4.338  USICNK 1ttt ittt et et e 569
2.4.339  USITEXCl . uiieiiiiiii i e 570
B G O B O F= ol U o o PP 571
B G Y £ | LT =T 2= T 1= 571
A G T 3V < o o] 574
2.4.343 VerticalPageBreaks .......ooiiiiiiiiii 574
2.4.344 WeEbPUD ..o e 574
2.4.345  WiNAOW L 1ottt e 577
2.4.346  WINAOW2 1oiiuiitiiitiiit ittt st s e s e s et s e e s s e s e a e st s s e re s e s eereaananaeananens 578
2.4.347 WiINProteCE ..ttt e 580
2.4.348 WO DL 1ttt ittt e 581
2.4.349 W ACCESS 1 vttt ettt st e s s e 582
2.4.350 WIEPIOtECE. ..ottt e 583
2.4.351  WSBOO . e ittt e 583
D G 1Y D (O H OO 584
B TG 151G T OO 584
B G 1 D 1 (O PO 585
204,35 X EXE 1 utitiiiiit ittt e 585
2.4.356  YMUIE 1t e 586
2.5 1) o L L = 587
2.5.1 AdAiNUAS e 587
2.5.2 F A 7 =1 | 1 oo PP 587
2.5.3 FAN @ g | Y o - T PP 588
2.5.4 AF L 2D @tEINT0 ettt e 588
2.5.5 FAN 1 o 1= PP 589
2.5.6 AF DO PEIBOOIEIT .ttt s 590
2.5.7 A D O DI RK .1ttt ettt e 591
2.5.8 FAN D10 0 1= 5] o PP PP 591
2.5.9 F Lo 01 PP 592
2 T 0 T = T PP 593
D20 0 I R = o | o I PP PP 594
2.5.12 BOOKEXE_Conditionalld....ciiiiiiiiii i i i e e e e 594
2.5.13 5707 0) 24 =0 o ©{o ] a Vo I [o ] 2 7= 1 122, 594
A T 2 S = T Yo =T o I PP 595
A T = T = T oo [T 3 Y S 595
2.5.16  BUIIN S Y e ittt e 596
A T A - Tl a1 | B T 1] s =T o [ o S 596
2.5, 18 CCR 2D . i e 597
2,510 Gl it e 597
2.5.20  ClIXF ettt et 597
020 R ! o Lo OO 601
2.5.22  CFDatabar «uiiiiie it 601
2.5.23  CFExAveragesTemplateParams ... c.oviiiiiiiiii e e nae e 603
2.5.24  CFEXDateTemplateParams ......couiiiiiiieiiiniire et e e e e raeaens 603
2.5.25 CFExDefaultTemplateParams . ...c.iviiiiie i e ae e 604
2.5.26  CREXFIEEIParamS . u ettt ittt et st vt s e s a e e e s e s e e e s n e e s e anereananas 604
2.5.27  CFEXNONCF L2 Lttt ettt ettt a et et e e et e e s e e e e a e e e e e e e aernanens 605
2.5.28  CFEXTemplateParams. . ..ottt 607
2.5.29  CFEXTextTemplateParams. ... ...oiiiiiiie i e e e 608
2.5.30  CFFI O crie it 608
B2 G B R O ol i - T Pt 609
2.5.32  CFGradient cuiiiiiie it 610
2.5.33  CFGradientInterpIlem ..o 610
2.5.34 CFGradientIlem . 611
2.5.35 CFMSat IO o ittt e 612
2.5.36 CFMUIISTAtE .ttt e 612
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B2 TG A O ol o u (e OO 613
S TG 1 T G o PP 614
2.5.39 GV ittt ittt 615
2.5.40  ChartNUMNIII@ble. ... e s e e e e e reanens 616
B R R o | PP 616
2.5.42  COl_NEgatiVEONE .. e 616
B R T o | i PP 617
2.5.44  COl256U ..iiiiiiiii e e 617
2.5.45 GO BY L ttiiiiii i e 617
2.5.46  COIBYLEU .ottt e 618
2.5.47  COIEIfU o orieiii e e 618
DA S R o ] (o o L PP 618
B AR e T @ o gl N =T o 1= 619
2.5.50 COIREINEGU ...ttt e et s e e s r s e e e e a e r e 619
2.5.51  COIREIU L1ttt 620
2.5.52  COISICOBU ..iiiiiiiie i e 620
2,553 C0lU i e 620
2.5, C0DX ttiit it e 621
2.5.55  CondDataValUe. .. ....iiuiiiieiiiiii i 621
2.5.56  CoNAFMESIIUCTUNE .. .viiriii i e e s r e e s e e e s n e e r e e e reannaens 621
2.5.57  CONNGIDIEDDE . ettt 622
2.5.58  CoNNGIrhitDDEAGO . .ttt 622
2.5.59  ConnGrbitDbtOIledb .....uiieiiiiei e 623
2.5.60  ConNGrbitDbEWED ...uviti i e 624
2.5.61  CONEIOIIN O 1ttt e 625
2.5.62  CrtLayOULL2MOde .uiiiiiiii i e e 625
2.5.63 DataFunctionalityLeVel ......cccuiiiiiiiiii s 626
AN T S DT\ - N o 18 | ¢ ol [N/ o 1= T PP 626
AT 1 T B = 1 < 0] Y16 o S 626
2.5.66  DateUNi. . et 626
2,587 DOl ittt e 627
2.5.68  DCOIBYEEU .ttt e 627
2.5.69  DCONFII .t ettt 627
2.5.70 DConnConnecCtioNOIED D .. iueiiiiiii i 628
2.5.71  DConnConnectionWeD ..o 629
B2 T 4 2 © 1o o 1 o) o PP 629
2.5.73  DConNParamBiNdinNg ....coviiieiiitiiiiiii e 630
2.5.74 DConnParamBindingValByte .......iciiiiiiiiiii e 630
2.5.75 DConnParamBindingVallnt .........ooiiiiiiiiii s 630
2.5.76  DConnParamBindingValString......ccouiiiiiiiiii i e 630
2.5.77 DConnParamBindingValTyPe ...cuiiiiiiiiiiiiiir it e e 631
2.5.78  DCONNParamM el i 631
2.5.79  DCONNSENNGSEQUENCE ... ettt ittt e e e e e ee e raaeeaeanens 632
2.5.80 DConnUnicodeStringSegmented .......ccvviiiiriieiiiiiiiiieie e 632
DR < 3 R B [ Y[ o PP PPPT 633
DR = 3 A 1 Y PP 633
2.5.83  DRWBYLEU 1.ttt ittt st et 633
AT S 1 T = PP 633
2.5.85  DUCERAMICAI ctutitiitiiiit it e 634
2.5.86  DUCESEACKEA ..ttt et 635
DA T 3 1 T o 635
2.5.88  DUCrConditionallbl.....uieiiiiii i e 636
2.5.89  DucrConditionalNoOLDI ......oiriiiii i e 637
2.5.90  DWRSIFULUIE ..ttt e e et e e e 637
2.5, DXFALC ittt e 638
I A B ) € = T | PP 639
2.5.93 DX D ittt ittt e 640
2.5.94 DXL ittt e e 641
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B TS 1 T 1 ) | 641
B T 1 T I G\ 8 644
B R A B ) o\ 1 T 645
BT 1< T ) G\ 172 1o T o 645
B T 1 T I €1 o o 645
B 0O T ) VW 0 1 ) 646
B2 0 1 0 N 1 W 0 1 646
B T O B ) - | 646
B T 1 0 T I G = o) 647
A Y L S e o | o = [T 1 = o} (=T o o o 647
2.5.105 EXternDAeLiNKNOO DL vttt e et ea 648
B T 0L ST g /=Y o 1 0o Yo\ = o = 648
B T B 5 /=Y o 1 1 1= 10 1= T 1 649
A T 0 g o o o J P 649
B 1 0 T 4 o 5L 650
B T I O Yo o |5 1= o= 651
A Y i s N T Y 1 |1 o U o 651
2.5.112 Featl IFdaAULOF O .. ittt e i e r e e s e aae e e s s a e e e ranar e e aanareranas 651
2.5.113 FeatllFieldDataltem . oo iii i i i i i e as 652
B T R I S T Y 0 1 1 = T 659
2.5.115 Featl1RgINValidCeallS. . .uiiiiiiiii i e e ea 659
2.5.116 Feat11RgSharepointIdChange ......cccviiiiiiiiiiiiiiiii e e e 659
2.5.117 Featl11RgSharepointIdDel ......cciiiiiiiiiii i e e e 660
B T It T Y Yo A T 10 7= || o 2] = 660
2.5.119 FEatlIW S S LIiStINTO .uiitiiiiiiiiiii it e e e st e ae e rs e s sesaraaasssssraaneasas 660
AT A O B LT o D1 = T o S 663
2.5.121 FeatllXMapENtry .o 663
2.5.122 FeatllXMapEN Iy 2. i e 664
2.5.123 FeatFOrmMUIGEIT 2 . ittt it e e v e et et e s s s e e e s ana s e s e rna e r e rananereanareranas 664
B T 0 S Y Yl o /) =T o o o 664
2.5.125 FEatSmartTag . .oie it 665
A T 7 S T = = (o] 1 5 1T ol 666
B T 1 1112 o f =Y o 666
2.5.128 FillStylePropertiesForShapePropsStreamChecksum ...........coviiiiiiiiiiiiiiiinns 667
B T 174 R o 1 o 1 T [ G 677
20> 0 5 10 T 7o' o 1 o 5o T 677
B 0 G 2 R oY 1 Y £ =T o 678
B Y 5 3 o o = f 2 U o 678
B T 0 1 T 1o o/ 0 10 ] £ V2= 1 678
B T R S ol o o ol =T PP PP 679
B T 0 1 T = o 1= T [ 680
B 0 G 1 S T = o (= T 1T ] 680
B T N B R o o 2 (=Y i 1= T [ 680
2.5.138 FrtRefHEaderNOGI DIt .. ueiiri ittt i i i e e it et ie e st s e e e aneeennreaneenns 681
B 0 G 1 R o o 20 i 15T T 1Y ol 681
B 0 I X 0 T o 1 o £ 682
B T I R o 0 1] = | = 682
B I . ) 683
B 0 I 3 T o 51 o o 1 683
B T I X A o o e (o] D 1= o= TR 686
B T I 1 S o €] oY I | = 1 687
B 0 I T o o o o 1 687
B T I A o o I o 1= B T o= 1 688
A T T ] = T o 1 690
B 0 1 1 T o o\ 3 691
B 1Y O R i o = Tt o o 01 = R 691
B T 3 R o 22T T €] o o 1 692
B T 3 . o U o Yo T 694
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B T 3G T i o oY o = | = T 694
B T I L S Y T 695
2.5.155  FUIICOIOEXL «.uiiiiii i et e e et et aaaaan 696
2.5.156  Grad S O . st ittt ittt e 696
2.5.157 HiddenMeEmbDErS et vttt i it as 697
2.5.158 HidEOD ENMUM ittt e 697
2.5.159  HOMIZAIGN c i e 698
A T 1 T o 74 =) 698
0 Tt 1 N LY 2 698
B T 7 [V 1 o - o 702
B T 1 TR oV 0 | 702
B T 1 LY ) 702
7 T 1 1 S 1 o 2 702
2.5.166 InteriorColorPropertiesForShapePropsStreamChecksum.........ccevvviiiiiiiieinnnn. 703
B T 7 11 1 o 704
B T 1 S T 5 Y | 704
AT ST B (2 1 oY o T PPN 704
B T 7 O < 2 1= = 705
2.5.17 1 LbSDIrOPData . ittt e 705
B T 0 I = 11 o Y [ 706
2.5.173 LinePropertiesForShapePropsStreamChecksSum .......ccvviiiiiiiiiiiiiiiii i e 707
B T S I 1= ot 17 = o o S 7= 708
2.5.175 ListL12DisPplayNamE vt e 710
2.5.176 List12TableStyleClientINfo .....coiiiiiiii e e eeneans 711
2.5.177 LONGRGB ..ttt 711
2.5.178 LONGRGBA L.t e 712
2.5.179  LPWiIdeSE NG uueitiiit it st 712
0 0 1 <1 0 T 5 712
B T I < R 1 1 g 0 K o [ G 713
B T I < 1) o 1 T 713
B T 1 1 T 1 o =T PP 713
B T 1< 7 S 11 161 T= 1 o Y0 o 714
2.5.185  NOLER R ...ttt i i e e e aeeas 714
B2 T 8= < T 1o 1 1] o 715
2.5.187  ObJFMI@ et 716
2.5, 188 OB LAttt e 717
2.5.189 OB LINKFMIa. et 717
AT e 10 R O 1 = T Y7 o 1= S 718
2.5.191 OfficeArtClientANChOrChart ..vuiiii i i et e e e ranes 718
2.5.192 OfficeArtClentANCROrHE ..ot i e i as 719
2.5.193 OfficeArtClientAnChorSheel ... i i e 720
2.5.194  OffiCEArTCIENE DAt viiitiiiiiii i i i e e e aeeas 721
2.5.195  OffiCeArtClENTT EXEDOX . ui ittt i i e i i e e e rae e raareeanneeeranas 722
AT R S - o U= Y/ o 1= PP 722
2.5.197 PARAMQRY _FiXEA ittt e aa 723
2.5.198 Parsed EXPreSSIONS .....ceiiieiiie ittt et 724
2.5.198.1 ArrayParsedFormula .....ccociiiiiiii i 724
B T LT = = 724
2.5.198.3 CellPars@dFormuUIa ..ocviiiei it it i e ie e ir e s e es e ann e aaneeas 725
BT S 1 S 0 - o 725
2.5.198.5 CRPars@dFormMUIa ..uviiiiiiii it i r e it r e e e e s e e e s sens s ennraaneenns 754
2.5.198.6 CFParsedFormuUIaNOCCE.......cciiiiiiiiiii i i i i eee s anareaneeas 754
2.5.198.7 CFVOPArs@dFOrmMUIA . iiueiiiiiii it i s i e e e e s siasesranaresannsrernnes 754
2.5.198.8 ChartParsedFormuUIa ....uiiei i ii it eie it re e ria e sareearseanssannseaneens 755
2.5.198.9 DV PArsedR OrmMUIA. uuui it ittt ittt i eiass e e ranasessanssesranaresennnnesranes 755
2.5.198.10 EXtNamMeEPars@dFormuUIa .....cviiiiiiiiiiii i i i i eae s esesnaseaneenas 756
2.5.198.11 EXEPEGAIEA3D ..ottt ittt e e 757
2.5.198.12 EXEPEGAICAEIT3D o ettt ittt ettt 757
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2.5.198.13 EXEPEGEIT «uitiiie i e 757
2.5.198.14 EXIPEGRE3D .uuuiuiuiiiiiiiiiii i 758
2.5.198.15 EXtPEGREEITBD ... cucieie ittt e et e e e e e e e aaas 758
2.5.198.16 EXtSheetPair .. .cuviiiiiiiiii 758
2.5.1098.17 FEAD covtiiiiii i 759
T L < T < 1 = R 786
2.5.198.19 ListParsedArrayFOormula ......cciiiiiiii i e e 787
2.5.198.20 ListParsedFOrmula. ... ..o e 787
2.5.198.21 NameParsedFOrmul@ ......coiuiiiiiiiii i e e e 787
2.5.198.22 ObjectParsedFOrmula........cveiiiiiiiiii e 788
2.5.198.23 ParameterParsedFormula .......o.viiiriiiiiiii e 788
2.5.198.24 PivotParsedFOrmMuUIa.......oiiieiiiiiiii i 789
T R T T o P 789
2.5.198.26 PEGAAA . viviiiiiiiiiiiir e 792
2.5.108.27 PEOAINEA .uiuiiiiit i 792
2.5.198.28 PLGAICa3d . u.vuiiiiiiiiieieit i e 793
2.5.198.29 PEGANCAEIT .ottt 793
2.5.198.30 PtgAICaEIT3d ... e ans 794
2.5.198.31 PEGANEaAN .. vt e 794
AT o 1S TG A o (s )Y o = P 795
2.5.198.33 PEGALErBaXCEl 1uovviiiiiiiie i e 795
2.5.198.34 PEGALEICROOSE . .viuiiiii i e 796
2.5.198.35 PLGATIIGOLO .. uuuiiiiiie it 796
2.5.108.36 PLOATEIIF .. vt e aans 797
2.5.1098.37 PtOAEr S @Ml e i aans 797
2.5.198.38 PtOATIrS PaCE et s 797
2.5.198.39 PLArSPACESEMI . iuviiiei i 798
2.5.198.40 PtgAtIrSPaCETYPE criiiiii i e s 798
2.5.198.41 PtOATEISUM .. e aans 799
2.5.198.42 PtgBOO0 . . uiiiiniiiiiiri e 799
2.5.198.43 PEGCONCAL .uuiniieiiiii i 799
2.5.198.44 PEgDataTyPe ..uieiiitiiie i 799
2.5.198.45 PGDIV cuuviiitiiiiiiir e 800
2.5.198.46 PtGEIfCOl ... ueieiiei it aans 800
2.5.198.47 PtGEIfCOIS . e e 800
2.5.198.48 PLGEIfCOISV .. uiuiiiiiiii ittt aans 801
2.5.198.49 PGEIfCOIV . uiueiiiiii e 801
2.5.198.50 PLGEIfLEl . vuvieieiiiii e 801
2.5.198.51 PEGEIFRAAICAL . .cvvieiiiei e 802
2.5.198.52 PtgEIfRAdICAILE .....cviieiiieieii e 802
2.5.198.53 PtgEIfRAAICAIS ...ueiiieieieie it ans 803
2.5.198.54 PLGEIRW ..ttt e 803
2.5.198.55 PLGEIfRWY ..uitiiiiiiiiii it ettt et e et e e e e e e e e e e e e e aans 804
2.5.1098.56 PEEQ «.vuviiiiiiiiiiii e 804
2.5.108.57 PGB . ettt e a 804
T R E S TS T e v o PP 804
2.5.198.59 PtOEXtraAITAY et s 805
2.5.198.60 PtgEXIIraEIf ... eeee i e ans 805
2.5.198.61 PEGEXIraMEM . uieiiitii i e 806
2.5.198.62 PLOFUNC 1.uvititii ittt et et e e e e et e e nanas 806
2.5.198.63 PEGFUNCVAT 1.uiuiiiiiii i 806
2.5.108.64 PGB .. i tieieii ittt aaas 807
2.5.108.65 PG .. e ittt e 807
2.5.108.66 PtGINt....u e e 807
2.5.198.67 PtIS@CT . uiiuiiiiiiiiii i 808
2.5.108.68 POl . e e e aas 808
2.5.108.69 PtOLE ceuviiiiiiiii i aas 808
2.5.198.70 PtOMEMAICA .. .ttt 808
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2.5.198.71 PEGMEMIEIT ittt 809
2.5.198.72 PtgMEMFUNC. . ettt 809
2.5.198.73 PEIMEMNOMEIM ... ettt ettt as 810
2.5.198.74 PtOMISSAIG «uuuiiiniiitititie e 810
2.5.198.75 PEGMUL .. vt e 810
2.5.198.76 PENAMIE .. ettt 811
2.5.198.77 PEONAMEX . it e 811
2.5.108. 78 PN ..ttt e et aans 812
2.5.198.79 PEGNUM 11ttt e 812
2.5.198.80 PEGPAIrEN . vttt 812
2.5.108.8 1 PLGPerCeNt . i i s 813
2.5.108. 82 PLO P OW T ittt e as 813
2.5.198.83 PEGRANGE .. .uiiiiieiiiii i 813
2.5.198.84 PtgREf ..viiiiiiiiii e 813
2.5.1098.85 PtOREf3d ... e e ans 814
2.5.198.86 PLGREEIT .uuviuiuiiiiiiiiiiiii e 814
T Rt TR S 7 e | 2= i = o G T P 815
2.5.198.88 PLOREN .. et e aans 815
2.5.108.89 PO St . ettt e 815
2.5.198.90 PEGSUD ...t 816
2.5.198.91 PtGSXNAME .. uuuiiiiiiiiie it a 816
T R E < T B d o o P 816
2.5.198.93 PEGUMINUS uiuiuiiiiiiiiiiieiei et s et e e e e s s s st e e e e e 817
2.5.198.94 PEGUNION et uiieiiie it 817
2.5.198.95 PEGUPIUS .oiuiiiiiei i 817
2.5.198.96 REVEXLEIN .iiuiiiiiiiiiiie ittt et 818
2.5.198.97 REVIEAD ..eiuiiii e 818
2.5.198.98 ReVLDINGME .. uuiiiiiiii i e a 819
2.5.198.99 REVINAIME ...ttt ettt et e e et e e e 820
2.5.198.100 REVINAMEPIY Lo e 821
2.5.198.101 RevNameTabid.......coouiiiii e 821
2.5.198.102 ReVShEEINAME ... 821
2.5.198.103 RODEXEF@ cueiiiiii 822
2.5.198.104 RO 1ttt e 823
2.5.198.105 e Tl Y = P 826
2.5.198.106 ROCEAIEARE ... e 827
2.5.198.107 ROCEEILOC .t 827
2.5.198.108  RGCEEILOCEXLIA 1iuiieiiitiiitiiiee it et et e e e e e e es 828
2.5.198.109 ROCELOC 1ttt e 828
2.5.198.110 RGCELOCE .. 828
2.5.198.111 ROCELOCREN ... e e e 828
T R T A 1 = o 829
2.5.198.113  SIBOO| . cuiiiiiii i 829
2.5.1098.114  SOIEI et as 830
2.5.198.115 SNl ciuieieiiiiii e 830
BT = T R T Y < o [ o o 830
2.5.108.117 SISl et e e 831
2.5.198.118 SharedParsedFormula ... ..o 831
2.5.198.119  XUINAEX 1uuuiuiniiieieieie ittt e e e e e aans 832
BT KL T o] o PP RRPPPR 832
2.5.200 PR RUNS .ttt ittt e e 833
2.5, 200 PR e e aaaas 833
2.5.202 PictFMIQEMDBEAINTO ..uvinieii s 834
2.5.203  PiCtFMIAKEY ...uiiiiieie e 834
2.5.204 PivOtCOMPPIOP cut ittt e 835
2.5.205 POSIIONMOAE. .. . 835
ARSI 0| SR S =T o [ g T 1@ 1 e 1= o PP 835
2.5, 207 REE ittt e aanas 836
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2.5.208 R B ..ttt ittt 836
2.5.209 R BU ..ttt e 837
2.5.210 REfBU 200 7. ittt ittt ettt 837
2.5.211  REfU ittt e eas 838
A T A 0 AV (=Y Lo o 1 1Y o L= P 838
2.5, 203 R X ittt ittt 839
2.5.214 RichTextStreamChecksumData......oviviiiiiiiiiiiiii i e e raaaeas 839
2.5.215 RichTextStreamChecksumFontInformation........ccoovveiiiiiiiiiic s 841
2.5.216 RichTextStreamChecksumFontInformationArrayltem.......c.cooviiiiiiiiiiiiiiiciinnnens 843
2.5.217  RKNUMID O ot ettt ereaens 843
2.5.218  RKREC .titiiiiiitiiit ittt ettt st s e e e s e e s et e eas 844
2.5.219 RPHSSUD .ttt e 844
2.5.220  RRDD ittt ittt e aeas 845
2.5.221 RRDDEfNAMEFIAGS .. vttt e e 845
2.5.222  RRLOC ittt ettt ettt et e 847
ARSI A T £ B ] = =T o o PP 847
2.5.224  RT D O DO tutititittit ittt ettt et e et e e e et e e et e e 847
AT A T 2 B 10 1T o o o OO 848
TP A S SN | o VO OO 848
2.5, 227 RW ittt ittt e et 848
2.5.228  RWIL 2 1ttt e e e 849
2.5.229 RWLONGU .ottt 849
2.5.230  RWU tuiitiiiii it e et et 849
A 072G B R .Y )G 849
AT I Yo o o] S OO 850
TG 1C T Y B ST =] w0 O e [ 850
AT G L S T 1] o | = 1 < ol 850
AR IPAC 1o IS T=Tol U] o 0 VA B I=T=Tol o] o] o ] ol PP 851
2.5.236 ShapePropsStreamChecksumbData ........ocviviiiiiiiiiii s 851
2.5.237 SharedFEatUrE Ty P it ittt e ettt ea 852
2.5.238 SheetEXtOPLIONal....cvieiieiii s 853
T2 1 B Y T o f I I OO 854
2.5.240 ShortXLUNICOAE@SEIING 1uuuviniitieitiiieiiieit et e s e e e e s e sas e e sseraenraraneraanens 854
2.5.24 1 SLC OB . ittt e 855
2.5.242  SOMECONA L2 Liiiiiiitiiii i e 855
AT 2 3G oY o ol = o PP 856
A T Yo T8 | ol Y/ o 1= PP 857
2.5.245  SQEIFIagS «uitiriieiiit it e 857
2.5.246  SORE i e 857
2.5.247 SR U ..ttt e 858
DA S T o d o PP 858
2,524  SEYIEXF ettt e 859
2.5.250 SXAAAl _SXDENA ..ttt 861
2.5.251 SXAdAl_SXDVErUPAINV. . uiiieieieiiieiiieiee ettt s et e e s e e e e saeraeararanereanens 861
2.5.252  SXAAAl S X S NG ttuiitiiiti ittt 861
2.5.253  SXAAAIHAI .ttt s 862
2,525 SR AXIS tittutiiit i e nas 862
PRSIV AS TS T SY (=4 B Lo o =] o PP 862
T2 SR ) d o I OO 863
2.5.257  SXIVACO ittt e 867
2.5.258  SXIVARW .t ettt 867
PRI ATS Y I 1 £ =3 o B PPN 867
2.5.260  SX P I Mt ittt ittt 870
2.5.26 1  SXV D EX Ot ittt e 870
2.5.262  SXVIBW O AV .t tiitiiiit ittt e 871
2.5.263  SXVIFIAgS . etiniiiiiiie it aaas 871
2.5.264  TabDId ..o e 872
2.5.265  TaDINAEX c ittt e 872
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2.5.266 TableF@atUre Ty P cu e e e et ans 872
2.5.267 TaG_FN_MDX ittt 876
2.5.268 TextPropsStreamChecksumbData .......ccvviiiiiiiiiiiii s 877
2.5.269  TOP IO T Lttt e 879
0 T 0 1= 879
B2 R (@ ] =T o | o P 879
2.5.272  TXORUNS .ttt ittt 880
A T b o1 PP 880
2.5.274 UNerling . v e 881
2.5.275 VeI AIGN oo e 881
2.5.276  VertBrK cuviiiiiiiiiiir e 881
2.5.277 VIirtualPath......ouiii 881
2.5.278 WeEDPUDSENNG . uiiiii et e aas 883
T A T (@(e] o] gl 1Y/ o 1= T PP 884
2.5.280 XFEXEGradient .. ...cuceie et et e e e e nans 884
TP < B = [0 885
A S WA o g o 1= PP 885
A S 1 T € o o o PP 887
2.5.284 X PrO P B O el . ittt e 889
2.5.285  XFPrOPCOIOr .ttt 889
2.5.286 XFPropGradiEnt .ot e 890
2.5.287 XFPropGradientS O ... . ittt 891
2.5.288  XFPrOPS vttt e e 891
2.5.289 XFPropTeXtROTation .....civiiiiiiiiii e e e 892
2.5.290 XLNameUniCOeSEING ..ouuiuieiiie ittt e s e s r e e raanens 892
TS B R 1Y o1 = ol O o 1 /=] o = [ 893
PRSI A° D =] | =Y ol o o 3 O P 894
2.5.293 XLUnicodeRiChEXtendedString ....ocvirieiiiiiiii i e e e raaeas 895
2.5.294  XLUNICOAESEIING «.viuitiiieiiii ittt e e e e e e e e e s e e s naaaneraanens 896
2.5.295 XLUNICOdeStriNGMINZ .. uoviiieiiie it e s e e e s e r e e e e raaens 897
2.5.296 XLUNIicodeStringNOCCR .. ... s 897
2.5.297 XLUnNicodeStringSegmented .......ocviuiiiiiiiiiin e 897
2.5.298 XLUnicodeStringSegmentedRTD ....cviiiriiiiiiiiieiiiiiieieeires e ease s asanaenaanens 898
2.5.299 XLUnicodeStringSegmentedSXAdd] ...... ..o 898
2.5.300 XmITKBackWallThiCKNESSFIt .....cuiuiiiiiiiie i e 899
2.5.301 XmITKBaseTimeURNILFrT .. ..ot e e e 899
2.5.302 XMITKBIOD ...vieiiiiiii et e et 900
2.5.303  XMITKBOOI ...uieeiiiiieieie et e a e e s st r e e e 900
2.5.304  XMITKCRAIN . eiuiiieiie et e e e e e e e e r e e e e a e n e e e e e e e e e ennnns 901
2.5.305 XmITKColorMappingOVeITide ...uuiuiieiiie it e e r e e naeeaaens 903
2.5.306 XMITKDiSpBIanKSASFIT ... c.uieii it e e e 903
2.5.307 XMITKDOUDIE.....uiiie e 904
2.5.308  XMITKDWOIA ... ueueeeie ettt e e e et et e e e e e e e e re e e e e e n e ene e e eeeannnanns 904
2.5.309  XMITKENG .. tiiiiiii e et e e e s a s s st e r et e aans 905
2.5.310 XMITKENASUIACE .iuiiiieieieiii et e e e e e e e 905
2.5.311 XMITKFIOOrThICKNESSFIT .. ettt e e e aeaens 905
2.5.312 XmITKFOrmatCodeRrt ....ouivieieiiiiir e e 906
2.5.313  XMITKHEAAEE .eiuiiiie ittt e e et e e e e e e e reanens 906
2.5.314 XmITKHEIGhtPErCENT .. . e e et a e 906
2.5.315 XMITKLOGBASEF .. .ttt et e e e e e raaaens 907
2.5.316 XmMITKMajorUnIitFrt .. ...ce e e e e e 907
2.5.317 XmITKMajorUnitTyPeFrt ... e et ee e e 907
2.5.318  XMITKMaXFIE . e et e e et e e r e s e e e e e e e e e e e enaenanns 908
2.5.319  XMITKMINFIT. ..o ettt e e e e e e e e aans 908
2.5.320 XMITKMINOIURNIEFIT ooeueeieieii e e et e e r e s e e e e e e e e e e e eennens 909
2.5.321 XmITKMINOrUNIETYPEFI . e e e e aas 909
2.5.322  XMITKNOMUILILVILDL....eteee e e e e e e e e e e e anens 910
2.5.323  XMITKOVEIIQY ..ueuiniiieieitiei et e e e e et e e e e e e e e e e e e e e e nanaens 910
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2.5.324  XMITKPErsSpeCHIVEFTT . cuereieie it e e e e e e e e e e aans 911
2.5.325 XmITKPieComMbOFIrOM L2 .. et e e raeaeas 911
2.5.326  XMITKRANGAXOF I 1.vtiitiiii i e e e e e e neaaens 911
2.5.327  XMITKROEXFIE .ottt e e et e e s e s e s e e s s e s e e nanaeraanens 912
2.5.328  XMITKROTY FIE ettt e et s e e s e s e e s e e n s e ra e nananennanens 912
2.5.329 XMITKShOWDLDISOVEMMAX .. .uuuiitiiitieitiieee st et e e e eneraaens 912
2.5.330 XM KO P ettt 913
2.5.33 1 XM KA ettt e e 913
2.5.332  XMITKS A S UM At ..t iiiei i e s e r s e ear e e reanens 913
2.5.333  XMIT KON ettt ettt e 914
2.5.334  XMITKSEY IO . ueiiiii i 914
2.5.335 XMITKSYMDBDOIF .. i e e ea 914
2.5.336 XMITKThemMeEOVEITide ..ottt e n e e rn e e e e annaess 915
2.5.337 XmITKTickLabelPOSItiONFIT. ....ouvieiiiii i e e e e 915
2.5.338 XMITKTICKLAb@ISKIPFIt «ouueitiiit i e e e aa e raeens 916
2.5.339 XMITKTICKMarkSKIPFIT ..uv it e s e e e e e reanens 916
2.5.340  XMITKTOKEN .« . ut ittt e e e s e s e aa e s e e e re s e e e enneaneanernannannns 916
2.5.34 L XM T KT DD ettt e 917
ARG 3 D {181 o o I PP 917
2.5.343 XORODIUSCAtION 11ttt 917
B TR I PP 917
2.6 DO = TS o T T oL B == 919
2.6.1 (O I S T Y o o ] PP 919
2.6.2 (O 1 T PR 919
2.6.3 L 1 T PP 920
2.6.4 1= PP TP 921
2.6.5 1= 1@ 5 Vo I PP 922
2.7 Y [ Lo ) o a0 1= PP 923
2.7.1 Application Data For VEHYperlink .......ooeiiiiiii e 923
3 Structure EXamples ....ccicciiiiiiiisiieir s sns i s sra s s rarrnrar s na s n s nnrnannnnnanRan 924
3.1 Conditional FOrmatting......ccouiiiii s 924
3.1.1 Conditional Formatting: CondFmt ......oiiiiiii e 924
3.1.2 Conditional FOrmatting: CF ....ciuiiiiiiiiiii e e e e e e 926
3.2 (D7) 1 a1 I AN 0 [P 933
3.2.1 Defined Name: Lbl. ... e 933
3.2.2 Defined Name: EXterNSheel....ccv it e e ee e 935
3.2.3 Defined Name: SUPBOOK. ... ot 936
3.3 JLIE= 1 01 < PP 936
3.3.1 LI (= == 1 o | PP 936
3.3.2 Table: FEaturell ..o e 937
3.4 ] =] = P 946
3.4.1 Filters: FilEerMOde. ..ot et e e e e aaens 946
3.4.2 Filters: AULOFIIEErINfO ..ovvei i e e e e 947
3.4.3 Filters: AULOFIIEr .. e e aaens 947
3.5 EXternNal RefErENCES. . ittt e 948
3.5.1 External References: FOrmuUIa.....oouiiiii i e e ee e 949
3.5.2 External References: SEriNgG ..ovviiii i e a e 951
3.5.3 External References: SUPBOOK 1 ..ottt rae e 952
3.5.4 External ReferenCes: XCT ittt et e e e e et e e e e e raanens 952
3.5.5 External References: CRN ...ciuiiiiiiiii i r e e e e aeaeas 953
3.5.6 External References: SUPBOOK 2......iuieieiiiii e 954
3.5.7 External References: ExternSheet......coovviiiiiiiiii e 954
3.6 Column Chart ObJeCt ... e 955
3.6.1 Column Chart Object: Chart.......oiiiiiii e 956
3.6.2 Column Chart Object: Frame. ..o e 956
3.6.3 Column Chart Object: LiNeFormat......coovieiiiei i e 957
3.6.4 Column Chart Object: AreaFormat .....c.vviniiiiii e 958
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3.6.5 Column Chart ObjJecCt: SeriES .. .ueiiiii e ae e 959
3.6.6 Column Chart Object: BRAT 1 ...t ae e e 959
3.6.7 Column Chart Object: SeriesTeXt.....ccviiiiiiiii 961
3.6.8 Column Chart ObjJect: BRAI 2. .t e e e aea s 961
3.6.9 Column Chart Object: BRAI B ...t ae e 963
3.6.10 Column Chart Object: DataFormat........cccovviiiiiii s 965
3.6.11  Column Chart Object: SerToCIt ..ttt e e eas 965
3.6.12  Column Chart Object: ShtProps .....cuiiiiiiiiiii e 965
3.6.13 Column Chart Object: DefaultTeXxt ...coviviiiiiiiiii e 966
3.6.14  Column Chart ObjJect: TeXt ...iuiieiiiiiiiiiirr s 966
3.6.15 Column Chart Object: FONEX ..ot e eas 968
3.6.16 Column Chart Object: AXESUSEA ....iiuiiiiiiii i eas 968
3.6.17  Column Chart Object: AXiSParent.........coooviiiiiiiiiii s 969
3.6.18  Column Chart ObJeCt: AXIS..uiiiiiiiiiiiii i i e aaeaeas 969
3.6.19  Column Chart Object: CatSerRange .......ccoviiiiiiiiiiiiiiiinii e 969
3.6.20 Column Chart ObJeCt: TiCK .uuiuiiiiitiiiiie i e a e e e e aeaeas 970
3.6.21  Column Chart Object: ChartFormat........coiiiiiii s 971
3.6.22  Column Chart ObJecCt: Bar......cciuiiiiiiiiiiiiiiirei e e s s e raeaeas 972
3.7 Pie Chart Sheet. .. i e 973
3.7.1 Pie Chart Sheet: PrintSize....oov i e e e e e 973
3.7.2 Pie Chart Sheet: Chart ..o e aa e 973
3.7.3 Pie Chart Sheet: ShtProps .....cciiiiiii s 974
3.7.4 Pie Chart Sheet: AXeSUSEA .....civiiiiiii i e e a e raaens 974
3.7.5 Pie Chart Sheet: AXiSParent .. ...cciiiiii e e e e 975
3.7.6 Pie Chart Sheet: ChartFOrmat .. ...cvvieiii i e e e 975
3.7.7 Pie Chart Sheet: Pl ... e e aa s 975
3.7.8 Pie Chart Sheet: Legend ........ccoviiiiiiiii e 976
3.7.9 Pie Chart Sheet: POS ..iviiiiiii i aaaeas 977
3.7.10 Pie Chart Sheet: TeXt .o e e re e aneaens 978
3.7.11  Pie Chart Sheet: BRAI ...ttt s e s e e e s e raanens 980
3.7.12  Pie Chart Sheet: WIiNAOW2 .....ciiiiiiiiiii i sae e rne e e raeannanas 980
3.8 FOrmatting ..o 981
3.8.1 Formatting: FONE L. e e 982
3.8.2 Formatting: FONE 2. ... 983
3.8.3 Formatting: FOrmat. ..o e 984
3.8.4 FOrmatting: XF L ..o 985
3.8.5 FOrmatting: XF 2 ..o 987
3.8.6 FOrmatting: XF 3 .o 989
3.8.7 FOrmatting: XF 4 .o 991
3.8.8 Formatting: NUMbDEr ... i e e e e aaens 993
3.8.9 Formatting: NUMDbDEr 2. ... e 994
3.8.10  Formatting: NUMDEI 3. . it e e e e e reaaens 995
3.9 LT 2o T 1 PP 995
3.9.1 WOrKDOOK: BOF L .ottt et e e e e e e e e e e raees 996
3.9.2 WoOrkbook: RRTADIA ....civiiiiiiii i e e e 997
3.9.3 Workbook: BUIltINFNGroUPCOUNT ......iiiiiiiiii et e e 998
3.9.4 WOrkbook: WINAOWL ...t e e e e e e neees 998
3.9.5 WOrkbook: HIidEOD] . .uiiiiiiiiii e 1000
3.9.6 WOrkbooK: Dat@lO04 .. ..ueiieiiiiti it 1000
3.9.7 WOrkbook: CalCPreCiSiON. . vttt e e e e anee e 1000
3.9.8 WOrkbook: BOOKBOOI.....uieiitiiiii i e 1000
3.9.9 WOrKDOOK: FONT. .ttt e 1001
3.9.10  WOrKboOK: FOMmMat. .cieiitiitiiiii ittt e e e e e rn e e e aeaeanes 1002
3.9.11  WOrKDOOK: XF ot 1003
3.9.12  WOrkbooK: Style. ... 1005
3.9.13  Workbook: BoundSheet8 1 .....ccviuiiiiiiiiiiiiii e 1006
3.9.14  Workbook: BoundSheet8 2 .....c.viriiiiiiiii 1006
3.9.15  Workbook: BoundSheet8 3 .....ciiiiiiiiiiii e 1007
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3.9.16  WOrKboOoK: COUNEIY . cuvieieiiiii et e e e e e e e e e e e e aeans 1007
3.9.17  WOrkboOK: RECAICIA .. uuiiitiiiii i it i e e et e aa e re e e e aneraneeaneeen 1008
3.0.18  WOIKDOOK: ST ittt ittt ittt a ettt e e aas s ea s saatssaseiserareearsaanaeen 1008
3.9.19  WOIrKDOOK: EXES ST utiiitiiitiiittiiite ettt it e et aneeeneseaareaneeraseraaerareraneeannees 1008
3.9.20  WOrKbOOK: BOOKEXE .iuuuiiitiiitiiiitiiet ittt ittt rite s eteeenaeenareaneeseeraseraneeaneeenneens 1009
3.9.21  WOIrKDOOK: EOF L 1.uiiiiiiiiiiiiiiiiii ittt it iae et sars e easssatsaaeesaseraseraresassaanneen 1011
3.9.22 WOTrKDOOK: BOF 2 1uiiiiiiiiiiiiiiii ittt e ittt e et et aa e aa e e rae e raaeraneeaneeaneeen 1011
3.9.23 L0705 Y0 Y01 TN i Lo [ 1012
3.9.24  Workbook: DefaultRowHeight.......cociiiiiii e 1013
3.9.25 WOIrKDOOK: WSBOOI 1uuiiiitiiiiiite s siii it rier e s eaee s raner e ranseesranarerennneesrannnes 1013
3.9.26  WOrKDOOK: SEEUPD .ttt e e 1014
3.9.27  Workbook: DefColWidth ....ccviiiiiiiiiii i i i i v e e e e enaeas 1016
3.9.28 LAV oY g s Yo Yo X - B 11 8 =1 1] 1o o 1= 1016
3.9.29  WOIrKDOOK: ROW 1 1.iiiiiiiiiiiiiiiite ettt it it et iae e e e e ena e eaa e e ane e raeeraaeraneraneeanerens 1017
3.9.30 WOIrKDOOK: ROW 2 uuiiiiiititiiiitessieeeraatesssneseraaseessnnarerannsessranarerennsessrnnnnes 1018
3.9.31 LT 0 (o0 T X 20 1T 1019
3.9.32 WOrKDOOK: ROW 4 ittt ittt iiee e s ate e e stas e s aase e s snarerannsessranarerannnersrannnes 1019
3.9.33 WOrKbDOOK: Lab@ISSt 1 ..uuiiiiiiiiiiiii i iir e riae e s iaar e rainsessranarerannsessrannnes 1020
3.9.34  WOIrKDOOK: RK i.iuiiiiiiitiii i ittt iae it iae et e e ene s ea e e an e e raeeraaeraneeareeennees 1021
3.9.35 WOrKDOOK: Lab@ISSt 2 1.uviiiiiiiiiiiii i i it e e s s s e s eaae e s ranarerannseesrannnes 1022
3.9.36 WOrKboOK: FOIMmMUIA .ouviiiiiiiiiiii i i v i e e e e e et e rn e e re e s e e raneeareeaneees 1023
3.9.37  WOTrKDOOK: DBCEIL . uiiitiiitiiitiiiiti i ittt tar e es s iiatsaaeesseraserareaarsaannees 1026
3.9.38  WOrKboOK: WiNAOW 2 . uuiiiiiiiiiiiii i ittt a et r e e ia e an e e re e aaeraneeareeenneen 1026
3.9.39 WOrkKbOOK: SEIECHION 1vi it e s et e e e e s e e e nar e e ranaes 1028
3.9.40 WOrkbook: PhONEtICINTO t.vuiiriiiiiiiiii i i i e et aa e rs e riaerabeearaaanaeas 1029
3.9.41  WOTrKDOOK: EOF 2 1uiiiiiiiiiiiiiiii it ti it tite et a e ena s eaa e eaa e e raeeraaeraneeareeenneen 1030
3.10 A0 il 1= 5] 1030
3.10.1 PivotTable: SXSIreamID .vuiiriiiiiiii i i i i ra i e raa e aaeenaeas 1031
T O P Vo T ol =] o LTS ) AV £ 1031
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1 Introduction

The Excel Binary File Format (.xls) Structure specifies the Excel Binary File Format (.xlIs). 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. All other sections and examples in this
specification are informative.

1.1 Glossary

This document uses the following terms:

3-D Phong shading: A shading algorithm that is used to apply shading to 3-D charts. The
algorithm interpolates color between points on the surface of a chart to give a smooth 3-D
appearance.

A1l: A reference style in which each column is identified sequentially from left-to-right with a
letter or series of letters in alphabetical order. Column headings are ordered A-Z, then AA-AZ,
BA-BZ... ZA-ZZ, AAA-AAZ, and so forth. Each row is numbered sequentially from the top down.

absolute reference: A reference to a fixed location on a sheet (1). An absolute reference always
refers to the same range, even if the formula that contains it is moved or copied to a new
location.

accelerator key: Any combination of keys that are pressed simultaneously to run a command.
active cell: The cell that is currently selected in a worksheet.

active pane: The pane that currently has focus or contains the current selection or object.
active sheet: The sheet that is currently selected.

ActiveX control: A reusable software control, such as a check box or button, that uses ActiveX
technology and provides options to users or runs macros or scripts that automate a task. See
also ActiveX object.

ActiveX Data Objects (ADO): A data access interface that connects to, retrieves, manipulates,
and updates data in Object Linking and Embedding (OLE) database-compliant data sources.

ActiveX object: An object that is supplied by a component that supports automation.

add-in: Supplemental functionality that is provided by an external application or macro to extend
the capabilities of an application.

add-in function: A worksheet function that is provided by an add-in, instead of being built-in.

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

aggregation function: A function, such as sum or average, that appears in the total row of a
table and is used to summarize data.

ALL: See OLAP All member.

alternate startup directory: A secondary location that stores files to be opened by an application
when the application starts.
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American National Standards Institute (ANSI) character set: A character set defined by a
code page approved by the American National Standards Institute (ANSI). The term "ANSI" as
used to signify Windows code pages is a historical reference and a misnomer that persists in the
Windows community. The source of this misnomer stems from the fact that the Windows code
page 1252 was originally based on an ANSI draft, which became International Organization for
Standardization (ISO) Standard 8859-1 [ISO/IEC-8859-1]. In Windows, the ANSI character set
can be any of the following code pages: 1252, 1250, 1251, 1253, 1254, 1255, 1256, 1257,
1258, 874, 932, 936, 949, or 950. For example, "ANSI application" is usually a reference to a
non-Unicode or code-page-based application. Therefore, "ANSI character set" is often misused
to refer to one of the character sets defined by a Windows code page that can be used as an
active system code page; for example, character sets defined by code page 1252 or character
sets defined by code page 950. Windows is now based on Unicode, so the use of ANSI
character sets is strongly discouraged unless they are used to interoperate with legacy
applications or legacy data.

ASCII: The American Standard Code for Information Interchange (ASCII) is an 8-bit character-
encoding scheme based on the English alphabet. ASCII codes represent text in computers,
communications equipment, and other devices that work with text. ASCII refers to a single 8-bit
ASCII character or an array of 8-bit ASCII characters with the high bit of each character set to
zero.

attribute hierarchy: A single-level hierarchy that uses only an attribute or a column from a
source, back-end relational database as its hierarchy. An attribute hierarchy typically has the
same name as the attribute and is always associated with the attribute on which it is based. An
all-level member can optionally be enabled for an attribute hierarchy. See also OLAP hierarchy.

Augmented Backus-Naur Form (ABNF): A modified version of Backus-Naur Form (BNF),
commonly used by Internet specifications. ABNF notation balances compactness and simplicity
with reasonable representational power. ABNF differs from standard BNF in its definitions and
uses of naming rules, repetition, alternatives, order-independence, and value ranges. For more
information, see [RFC5234].

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

AutoFilter: A mechanism that can be used to filter tabular data based on user-defined criteria
such as values, strings, and formatting.

AutoFormat: A built-in set of complementary formatting options that can be applied to ranges of
cells and other objects in a document.

AutoRecover: A feature that recovers document and application states in the event of a hardware
or software failure.

AutoShow: A filter option that enables users to display a specified number of the top- or bottom-
most items within a PivotTable field.

background color: A color against which characters, patterns, and graphics are displayed. See
also foreground color.

beta: A pre-released version of a product that is sent to customers and partners for evaluation and
feedback.

BIFF12: A binary file format that is used to save workbooks in Microsoft Office Excel 2007 and
Microsoft Excel 2010.

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.
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BIFF4: A binary file format that is used by default to save worksheets in Microsoft Excel 4.0 for
Windows.

BIFF5: A binary file format that is used by default to save workbooks in Microsoft Excel 5.0 for
Windows and Microsoft Excel for Windows 95.

BIFF8: A binary file format that is used to save workbooks in Microsoft Office Excel 2003 and
earlier versions of Microsoft Excel.

big-endian: Multiple-byte values that are byte-ordered with the most significant byte stored in the
memory location with the lowest address.

Binary Interchange File Format (BIFF): The binary file formats that are used to save Excel
workbooks.

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

border: A line that can be applied to the outer edge of a cell, shape, object, or chart element. A
border can be variously formatted for style, color, and thickness.

border formatting: A set of properties that, as a whole, specify the appearance of a border, such
as color, line style, and thickness.

border style: See border formatting.

bounding rectangle: A frame that encompasses an object. A bounding rectangle is not rotated
and, therefore, always aligns along the x and y axes.

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

bubble size: A value that represents the diameter of a bubble in a bubble chart.
build identifier: An integer that identifies a build.

build number: A part of a sequential numbering system that is used to differentiate one version of
a software product from another.

built-in name: A member of the group of defined names that are reserved for specific
functionality.

ButtonPopup control: A type of Button control that displays a menu of related commands when
activated.

calculation mode: A setting that determines whether the formulas in a worksheet are
recalculated automatically or manually. See also automatic calculation mode and manual
calculation mode.

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.

caption: One or more characters that can be used as a label for display purposes or as an
identifier.

cascading style sheet (CSS): An extension to HTML that enables authors and users of HTML
documents to attach style sheets to those documents, as described in [CSS-LEVEL1] and [CSS-
LEVELZ2]. A style sheet includes typographical information about the appearance of a page,
including the font for text on the page.
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category: (1) A custom string that is used to group one or more documents.

(2) A subdivision of items into useful groups such as geographical regions. For example,
categories that represent geographical regions could be North, South, East, and West.

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

cell: A box that is formed by the intersection of a row and a column in a worksheet or a table. A
cell can contain numbers, strings, and formulas, and various formats can be applied to that
data.

cell reference: A set of coordinates that a cell occupies on a worksheet. For example, "B3" is the
reference of a cell that appears at the intersection of column "B" and row "3".

cell value: The text or numeric content of a cell, or the results of a formula. A cell value does not
include a formula expression, cell formatting, or other metadata.

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

centered alignment: A formatting setting that specifies how content is positioned within the
horizontal, vertical, or both horizontal and vertical space within a cell, object, or page. When
centered, content is equidistant from the edges of the cell, object, or page.

character set: A mapping between the characters of a written language and the values that are
used to represent those characters to a computer.

chart area: A region in a chart object that is used to position chart elements, render axes, and
plot data.

chart sheet: A single logical container that is used to create and store charts in a workbook.

checksum: A value that is the summation of a byte stream. By comparing the checksums
computed from a data item at two different times, one can quickly assess whether the data
items are identical.

child: An object that is immediately below the current object in a hierarchy.

class identifier (CLSID): A GUID that identifies a software component; for instance, a DCOM
object class or a COM class.

class module: A module that contains the definition for a new object. Each instance of a class
creates a new object, and procedures that are defined in the module become properties and
methods of the object.

client area: In an application, the display area that is used to create data, such as drawing or
typing functions. The client area does not include toolbars, menus, or status bars.

code page: An ordered set of characters of a specific script in which a numerical index (code-point
value) is associated with each character. Code pages are a means of providing support for
character sets and keyboard layouts used in different countries. Devices such as the display
and keyboard can be configured to use a specific code page and to switch from one code page
(such as the United States) to another (such as Portugal) at the user's request.

collapsed outline state: A state in which the content that is nested within an outline is not
displayed.

color palette: A collection of colors that is available to format text, shapes, cells, and chart
elements.
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color scale: A specific range of colors that is used to give additional meaning to data by assigning
certain values to colors in the spectrum.

color scheme: A table of color values that enables colors to be referenced by an index value in the
table instead of a color value. See also color palette.

column formula: A formula that is used in a calculated column.
column outline: A nested grouping of columns in a worksheet.

comment: An annotation that is associated with a cell, text, or other object to provide context-
specific information or reviewer feedback.

compact axis: A state in which PivotTable members from different levels in a hierarchy are
displayed in a single column.

Component Object Model (COM): An object-oriented programming model that defines how
objects interact within a single process or between processes. In COM, clients have access to an
object through interfaces implemented on the object. For more information, see [MS-DCOM].

conditional formatting: A mechanism that changes the appearance of a user interface element
based on the evaluation of a rule or expression.

connection string: A series of arguments, delimited by a semicolon, that defines the location of a
database and how to connect to it.

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,
encoding, and encryption services that Windows-based applications access through the
CryptoAPI.

cube: A set of data that is organized and summarized into a multidimensional structure that is
defined by a set of dimensions (1) and measures.

cube function: A function that is used to extract and display Online Analytical Processing (OLAP)
data sets and values.

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

custom filter: A filter that contains preconfigured expressions in which users can optionally enter
a string to filter data.

custom list: A user-defined list or enumeration that can be used to sort data in a worksheet.

custom rollup: An aggregation calculation that is customized for a dimension level, dimension
member, or measure. A custom rollup contains a custom formula or operator, overrides the
aggregate functions of a cube's measures, and is defined on a hierarchy.

custom view: A collection of display and print settings that users can name and save. Users can
switch between custom views to change settings quickly.

Data Access Objects (DAO): A programming interface that can be used to access and
manipulate database objects.

data bar: A graphical representation of cell content as a bar graph.

data consolidation: The process of combining tabular data from various worksheets into a single
list.
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data marker: A customizable symbol or shape that identifies a data point on a line, scatter, or
radar chart. A data marker can be formatted with various sizes and colors.

data provider: A known data source that is specific to a target type and that provides data to a
collector type.

data recovery: A process in which files are repaired through error correction or restored from
backup media.

data region: A region of a table that encompasses the range of cells that contains the table
records. A data region does not include the header row, insert row, or total row of a table.

data source: A database, web service, disk, file, or other collection of information from which data
is queried or submitted. Supported data sources vary based on application and data provider.

data table: (1) A range of cells that is designated to perform what-if analysis for formulas, based
on various input values.

(2) A grid that can be added to some charts and contains the numeric data that is plotted in the
chart.

data validation: The process of testing the accuracy of data; a set of rules that specify the type
and range of data that users can enter.

date system: A method of calculating calendar dates and times.

DDE link: A connection between a Dynamic Data Exchange (DDE) source document and a
destination document.

DDE server: An application that responds to a Dynamic Data Exchange (DDE) request from a
DDE client application.

DDE topic: A general classification of information about a Dynamic Data Exchange (DDE)
server within which multiple, specific data items related to the topic can be exchanged.

defined name: A word or string of characters in a formula that represents a cell, range of cells,
formula, or constant value.

descending order: A sort order in which text strings are arranged in reverse alphabetical order,
numerical values are arranged from largest to smallest, and dates and times are arranged from
newest to oldest.

diagonal-down: A cell border formatting that displays a line diagonally from the top left corner
of a cell to the bottom right corner.

diagonal-up: A cell border formatting that displays a line diagonally from the bottom left corner
of a cell to the top right corner.

dialog sheet: A single logical container that is used to create a custom dialog box.

dimension: (1) A structural attribute of a cube, which is an organized hierarchy of categories
(levels) that describe data in a fact table. These categories typically describe a similar set of
members upon which the user bases an analysis.

(2) A categorization of data in rows or columns in an Excel worksheet.

display folder: A folder into which attributes, measures, calculated members, and key
performance indicators can be organized to facilitate browsing.

display units: An axis-formatting option that determines how numeric units are displayed on a
value axis.
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distributed alignment: A formatting setting that spreads text evenly, both vertically and
horizontally, between the edges of a cell, object, or page. Distributed alignment is used
primarily with East Asian languages. See also justify distributed.

document library: A type of list that is a container for documents and folders.

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

down bar: See up-down bar.

drawing: A collection of drawing objects, such as shapes, curves, or WordArt, that are viewed
together as a single image.

drawing group: A collection of images that are designated by the user as a single group of
images and manipulated as a single drawing object.

drawing object: A shape, curve, line, WordArt, or other type of graphical object that can be
inserted into a document.

drillthrough: A query that is used to retrieve individual records that were used to calculate an
aggregate value.

drop lines: A set of supplemental lines on an area chart or a line chart. Drop lines increase the
legibility of a chart by connecting each data point in a series to the category axis.

Dynamic Data Exchange (DDE): An inter-process communication method that is featured in
Windows. DDE allows two or more applications that are running simultaneously to exchange
data and commands.

embedded object: An object that is created by using one application and is hosted in a document
that was created by using another application. Embedding an object, rather than inserting or
pasting it, ensures that the object retains its original format. Users can double-click an
embedded object and edit it with the toolbars and menus from the application that was used to
create it. See also Object Linking and Embedding (OLE).

Excel Linked Library (XLL): A Dynamic Link Library (DLL) that is authored to function as an
add-in for Microsoft Excel.

Excel macro (XLM): A programming language that provides development capability in Microsoft
Excel. XLM was superseded by Microsoft Visual Basic for Applications (VBA).

expand/collapse button: A user interface control that is used to determine which hierarchical
level is displayed in an outline, or in row and column groupings.

expression: A combination of operators, symbols, constants, literal values, functions, names of
fields or columns, controls, and properties that evaluates to a single value.

external data: Data that is stored in a repository outside a workbook.

external link: A reference to a cell, range, defined name, or other object in another worksheet or
workbook.

fill: A color, pattern, or other attribute that is used to format the background of a cell, shape, or
chart element. See also fill color and fill pattern.

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.

fill color: A color that is used to fill the background of a cell, shape, or chart element.
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fill pattern: A repetitive design that users can add to the background of a cell, shape, or chart
element.

filter: A mechanism by which a set of data is scoped to display only those entries that meet
specified logical criteria.

filtering state: A setting that indicates whether a filter value or filter date value is included as part
of the criteria that is used to define the filter for an AutoFilter.

fit to page: A printing option that scales a document to print on a specified number of pages.

floating-point number: A number that is represented by a mantissa and an exponent according
to a given base. The mantissa is typically a value between "0" and "1". To find the value of a
floating-point number, the base is raised to the power of the exponent, and the mantissa is
multiplied by the result.

floor: An extension of the horizontal axis, or the area created by the inclusion of the z axis, in a 3-
D chart to create a three-dimensional effect. See also wall.

folder: A file system construct. File systems organize a volume's data by providing a hierarchy of
objects, which are referred to as folders or directories, that contain files and can also contain
other folders.

followed hyperlink: A hyperlink that has been activated by a user.

font: An object that defines the graphic design, or formatting, of a collection of humbers, symbols,
and letters. A font specifies the style (such as bold and strikeout), size, family (a typeface such
as Times New Roman), and other qualities to describe how the collection is drawn.

font face weight: A value that specifies the thickness of a font.

font family: A set of fonts that all have common stroke width and serif characteristics. For
example, Times Roman and Times Roman Italic are members of the same font family.

font scaling: A process of resizing a proportionally-spaced font.
font scheme: A combination of complementary fonts in a theme.

forecast: The process of projecting values forward or backward in a series, based on trends in
existing data.

foreground color: A color that is used to display text, patterns, and other objects that appear in
front of or on top of the background color.

form: A structured document with controls and spaces that are reserved for entering and
displaying information. Forms can contain special coding for actions such as submitting and
querying data.

format string: A string that contains the number formatting information to apply to data, such as
decimal position, percentage indicator, or currency symbol.

formatting run: A set of formatting properties that are applied to a text run.

formula bar: A user interface element that appears at the top of a worksheet and is used to
display and edit cell content.

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

friendly name: A name for a user or object that can be read and understood easily by a human.
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frozen: See frozen panes.

frozen panes: Portions of a worksheet that remain static and do not scroll when the worksheet is
displayed in split pane view. See also split pane.

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.

function: A code module that takes a value as input, performs an operation, and returns the
results to a worksheet.

function category: A group of worksheet functions that are part of the same broad usage area,
such as Finance or Statistical. A function category can be built-in or user-defined.

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

globally unique identifier (GUID): A term used interchangeably with universally unique
identifier (UUID) in Microsoft protocol technical documents (TDs). Interchanging the usage of
these terms does not imply or require a specific algorithm or mechanism to generate the value.
Specifically, the use of this term does not imply or require that the algorithms described in
[RFC4122] or [C706] must be used for generating the GUID. See also universally unique
identifier (UUID).

gradient fill: A type of fill that applies gradient formatting to the background of a cell or an object.

gradient stop: A marker on a gradient spectrum that denotes where a specific color is introduced
in gradient formatting.

grand total: An aggregation of all of the field subtotals in a PivotTable report.

graph object: An object that represents a chart and the datasheet that contains the data for that
chart.

GraphicDropDown control: A type of DropDown control that can display custom graphics in a list
of options.

gridline: A line that is drawn on a worksheet or table for use as a visual aid to distinguish between
cells.

gutter: An area above a column heading and to the left of a row heading. A gutter typically
displays outline symbols that are used to expand and collapse groups of cells.

hash: A fixed-size result that is obtained by applying a one-way mathematical function, which is
sometimes referred to as a hash algorithm, to an arbitrary amount of data. If the input data
changes, the hash also changes. The hash can be used in many operations, including
authentication and digital signing.

header row: A row in a table, typically the first row, that contains labels for columns in the table.
hidden: A condition of an object that prevents it from being displayed in rendered output.

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 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.

hidden protection: A cell protection property that prevents formulas, but not values, from
appearing in a cell when a worksheet is protected.
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hidden row: A row that does not appear in a worksheet view because its height is set to "0"
(zero). A row can be hidden if the data is filtered or an outline is collapsed.

hierarchy: A logical tree structure that organizes the members of a dimension such that each
member has one parent member and zero or more child members.

high-low lines: Supplemental lines that are added to a line chart and connect the maximum data
points of one series with the minimum data points of another series for each category (2).
High-low lines are typically used on stock charts.

horizontal alignment: A formatting setting that specifies how content is positioned within the
horizontal space of a cell, object, or page. Content can be aligned along the left or right edge, or
distributed evenly across the horizontal space.

hyperlink: A relationship between two anchors, as described in [RFC1866].

Hypertext Markup Language (HTML): An application of the Standard Generalized Markup
Language (SGML) that uses tags to mark elements in a document, as described in [HTML].

icon: A graphical image used to supplement alphanumeric text in the visual identification of an
object on a computer monitor. Icons are typically small, relative to the size of the area on
which they are displayed.

icon set: A collection of icons that can be used to comment and classify data into categories.

indentation level: A measure of the distance between the position of content that is in a cell and
the logical left side of the cell. An indentation level is equal to three spaces.

Information Rights Management (IRM): A technology that provides persistent protection to
digital data by using encryption, certificates, and authentication. Authorized recipients or users
acquire a license to gain access to the protected files according to the rights or business rules
that are set by the content owner.

ink: A process of entering text in handwritten form. Instead of converting handwritten text to
typed text, ink is converted to an object and displayed exactly as it was written.

inner rectangle: In a cell that is formatted with a rectangular gradient, a rectangle that is formed
by the leftmost, rightmost, topmost, and bottommost lines of pixels in which the initial color of
the gradient is completely dissipated. See also rectangular gradient.

input cell: A cell in which each input value from a data table is substituted.

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.

Input Method Editor (IME): An application that is used to enter characters in written Asian
languages by using a standard 101-key keyboard. An IME consists of both an engine that
converts keystrokes into phonetic and ideographic characters and a dictionary of commonly used
ideographic words.

insert row: A placeholder row at the bottom of a table. It is used to enter new records.

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.

iterative calculation: A calculation mode in which calculations are performed until a specific
numeric condition is met or a maximum number of iterations is reached.
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justify distributed: A special, distributed-alignment setting that evenly distributes the last line of
text in a cell. The setting is primarily used for East Asian languages. See also distributed
alignment.

key performance indicator (KPI): A predefined measure that is used to track performance
against a strategic goal, objective, plan, initiative, or business process. A visual cue is frequently
used to communicate performance against the measure.

language code identifier (LCID): A 32-bit humber that identifies the user interface human
language dialect or variation that is supported by an application or a client computer.

leader line: A line that connects a data label to its corresponding data point. The primary purpose
of a leader line is to increase legibility.

left-to-right: A reading order in which characters in words are read from left to right, and words
are read from left to right in sentences.

legend entry: An item in a chart legend that identifies a single series or category (2).
legend key: A symbol that is associated with a legend entry.
library directory: A directory in which Microsoft Excel add-ins are installed.

license key: An array of bytes that enables access to a control according to the usage policies for
that control.

line style: A style, including width and dash type, that is applied to and alters the appearance of a
line or border.

linear gradient: A type of gradient fill in which the color of a cell or other object gradually
changes horizontally, vertically, or diagonally from one edge of the object to the other.

linked object: An object that is inserted into a document and continues to exist in a separate
source file. If the object in the source file changes, the object in the document is updated
automatically to reflect those changes.

list: A container within a SharePoint site that stores list items. A list has a customizable schema
that is composed of one or more fields.

list view: A named collection of settings for querying and displaying items in a SharePoint list.
There are two types of views: Personal, which can be used only by the user who created the
view; and Public, which can be used by all users who have permission to access to the site.

little-endian: Multiple-byte values that are byte-ordered with the least significant byte stored in
the memory location with the lowest address.

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

locale: A collection of rules and data that are specific to a language and a geographical area. A
locale can include information about sorting rules, date and time formatting, numeric and
monetary conventions, and character classification.

localization: The process of adapting an application or documentation, including text and non-text
elements, to meet the language, cultural, and political expectations and requirements of a
specific geographic country or region.

locked: The condition of a cell, worksheet, or other object that restricts edits or modifications to it
by users.
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locked protection: A cell-protection property that restricts the editing of cell content when a
worksheet is protected.

logical left: A position that is relative to the language orientation of a document. Logical left
means left, except in a right-to-left language where it means right. Also referred to as leading
edge.

logical right: A position that is relative to the language orientation of a document. Logical right
means right, except in a right-to-left language where it means left. Also referred to as trailing
edge.

logical top-left: A position that is relative to the language orientation of a document. Logical top-
left is the upper-left corner of a range or object when in left-to-right mode. It is the upper-right
corner when in right-to-left mode.

logical top-right: A position that is relative to the language orientation of a document. Logical
top-right is the upper-right corner of a range or object when in left-to-right mode. It is the
upper-left corner when in right-to-left mode.

long file name: A folder or file name that is longer than the 8.3 file name standard, which permits
as many as eight characters followed by a period and a file name extension of three characters.

macro: A set of instructions that are recorded or written, and then typically saved to a file. When a
macro is run, all of the instructions are performed automatically.

macro sheet: A single, logical container that is used to store and run Excel 4.0 macro formulas.

major gridline: A horizontal or vertical line that is in the plot area of a chart and corresponds to
the major scaling unit on an axis.

major scheme: A font scheme that is used for primary text elements, such as headings and titles,
in a theme.

major tick mark: A tick mark that corresponds to a major scaling unit on an axis.

Mandarin phonetic symbols: A phonetic system for transcribing Chinese through the use of an
alphabet that includes characters for all possible sounds in the spoken Mandarin language.

manifest: A file that stores metadata about an expansion pack, such as the name of the expansion
pack, the files and resources that are included in the expansion pack, and the dependencies that
it has on other files and components.

MD5: A one-way, 128-bit hashing scheme that was developed by RSA Data Security, Inc., as
described in [RFC1321].

MDX unique name: A unique identifier for a multidimensional expression (MDX) member or value
in a given Online Analytical Processing (OLAP) cube, for example "[Customer].[Customer
Geography].[Country].&[Australia]".

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

measure group: A collection of related measures in a cube that derive from a single fact table,
typically in a data source view.

member: (1) An identity that belongs to a shared space.
(2) See OLAP member.

member property: An attribute on a data item within a specific dimension in an Online Analytical
Processing (OLAP) database.
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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.

merged cell: A single cell that is created by combining two or more adjacent cells.

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

metafile: A file that stores an image as graphical objects, such as lines, circles, and polygons,
instead of pixels. A metafile preserves an image more accurately than pixels when an image is
resized.

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

minimal save: A process that saves only critical workbook data to disk when errors are detected
during a file save operation.

minor gridline: A horizontal or vertical line that is in the plot area of a chart and corresponds to
the minor scaling unit on an axis.

minor scheme: A font scheme that is used for secondary text elements, such as body text, in a
theme.

minor tick mark: A tick mark that corresponds to a minor scaling unit on an axis.

module: A collection of routines and data structures that performs a specific task or implements a
specific abstract data type. Modules usually consist of two parts, a module header and a module
body. A module header is a set of name/value attribute pairs that specify the linguistic
characteristics of the module. A module body is the VBA source code, a set of declarations
followed by procedures. VBA supports two types of modules, procedural modules and class
modules.

moving average: A type of trendline that is calculated based on the most recent period of data
points in a series.

Multidimensional Expressions (MDX): A syntax that is used for defining multidimensional
objects, and for querying and manipulating multidimensional data.

named range: See defined name.

narrow katakana: A non-cursive character set 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.

ninched: A condition in which a group of selected cells or objects do not share a specific property.
For example, if a selection has three cells and only two of the cells share the same color
formatting, the color formatting of the selection is in a ninched state.

non-contiguous range: A selected range that includes non-adjacent cells.

Normal view: A document view that displays text formatting and a simplified page layout of a
document. The Normal view hides some layout elements such as the header and footer.
Referred to as Draft view in Microsoft Office Word 2007 and Microsoft Word 2010.
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number format: A property of a cell or other type of object that determines how numerical data is
displayed or interpreted. For example, a currency number format affixes the proper currency
symbol to the number.

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.

Object Linking and Embedding (OLE): A technology for transferring and sharing information
between applications by inserting a file or part of a file into a compound document. The inserted
file can be either embedded or linked. See also embedded object and linked object.

object model: A collection of object-oriented APIs that represent data structures and are designed
to promote software interoperability.

OCXDropDown control: A type of DropDown control that displays a list of the ActiveX controls
that are available within that application.

Office data connection (ODC) file: A file that stores information about a connection to a data
source, such as an Access database, worksheet, or text file. This file facilitates data source
administration.

OLAP calculated member: An OLAP member whose value is calculated at run time.

OLAP cube: A data structure that aggregates Online Analytical Processing (OLAP) measures
by OLAP levels and OLAP hierarchies. An OLAP cube combines several OLAP hierarchies,
such as time, geography, and product lines, with OLAP measures, such as sales or inventory
figures.

OLAP hierarchy: An attribute hierarchy or a user-defined hierarchy in a data structure. By
default, each dimension attribute has an attribute hierarchy. A user-defined hierarchy is a set of
related attribute hierarchies that is used to facilitate browsing an OLAP cube.

OLAP KPI: See key performance indicator (KPI).

OLAP level: Within an OLAP hierarchy, a set of data that is organized into a lower or higher level
of detail, such as Year, Quarter, Month, and Day levels in a Time hierarchy.

OLAP measure: A set of numeric values in an OLAP cube that is used in aggregation and
analysis.

OLAP measure group: A collection of related OLAP measures in an OLAP cube. An OLAP cube
can contain multiple measure groups.

OLAP member: An item that is in an OLAP level. For example, a Canada member in a Country
level of a Geography hierarchy.

OLAP member property: A relationship between two OLAP hierarchies, such as a Population
member property of a Country member.

OLAP named set: A collection of OLAP tuples that have the same dimensionality. Also referred
to as OLAP set.

OLAP set: A collection of OLAP tuples with the same dimensionality. Also referred to as OLAP
named set.

OLAP tuple: An ordered collection of members that are from different dimensions of an OLAP
cube. A single member is a special case of a tuple.

OLE compound file: A form of structured storage, as described in [MS-CFB]. A compound file
allows independent storages and streams to exist within a single file.

41/ 1124

[MS-XLS] - v20210817

Excel Binary File Format (.xls) Structure
Copyright © 2021 Microsoft Corporation
Release: August 17, 2021


%5bMS-CFB%5d.pdf#Section_53989ce47b054f8d829bd08d6148375b

OLE DB: A set of interfaces that are based on the Component Object Model (COM) programming
model and expose data from a variety of sources. These interfaces support the amount of
Database Management System (DBMS) functionality that is appropriate for a data store and
they enable a data store to share data.

OLE link: A connection between an Object Linking and Embedding (OLE) object and its OLE
server. See also DDE link.

OLE object: An object that supports the Object Linking and Embedding (OLE) protocol.

OLE server: An application or DLL that supplies a linked or embedded OLE object to another
application.

OLE2: See Object Linking and Embedding (OLE).

one-variable data table: A data table that consists of only one input cell, which is either a row
input cell or a column input cell.

Online Analytical Processing (OLAP): A technology that uses multidimensional structures to
provide access to data for analysis. The source data for OLAP is stored in data warehouses in a
relational database. See also cube.

Open Database Connectivity (ODBC): A standard software API method for accessing data that
is stored in a variety of proprietary personal computer, minicomputer, and mainframe
databases. It is an implementation of [ISO/IEC9075-3:2008] and provides extensions to that
standard.

outline: A nested grouping of rows or columns that are in a worksheet.

outline effect: A formatting effect in which a line is placed around the edge of a shape or around
each character in a text string.

outline level: The number of levels that a task is indented from the top level of an outline; the
order associated with an outline.

outline state: A setting that specifies whether an outline is currently outline expanded or outline
collapsed.

out-of-memory: A state of a computer or application when it halts because all of the available
volatile memory has been allocated and none is currently available for reallocation.

page break: A divider that breaks a worksheet into separate pages for printing. Page breaks are
inserted automatically based on the paper size, margin settings, scaling options, and the
positions of any page breaks that are inserted manually.

Page Break Preview view: A worksheet view that displays the areas to be printed and the
locations of page breaks.

Page Layout view: A sheet view that displays a sheet as it would appear on a printed page,
including margins, header and footer elements, and pagination.

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

pane: A portion of a software window that has a distinct function and is bounded by and separated
from other portions of the window by vertical or horizontal bars.

Pane control: A type of toolbar control that hosts a window within itself. The hosted window is not
constrained by the layout and control type options of a basic toolbar or a menu toolbar.
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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 webpage can prompt users for a parameter, such as a stock symbol.

phonetic guide: A set of supplemental phonetic symbols that appears above text in Japanese and
other East Asian languages. A phonetic guide is displayed automatically and can be edited by
the user.

phonetic information: A series of characters that appear above text in a cell and provide
information that helps users pronounce the text.

phonetic string: A series of characters that appear above a string and provide information that
helps users pronounce the string. Phonetic strings are typically used in East Asian languages.

phonetic text run: A series of characters that are within a phonetic string.

PivotChart filter pane: A user interface element that displays a list of active fields in a PivotChart
view and is used to apply filters to those fields.

PivotTable field list: A user interface element that displays a list of all of the fields in a PivotTable
report. It can be used to populate a PivotTable report and to manipulate the fields.

pixel: A discrete unit of display on a computer display device.

placeholder: A character or symbol that is used in place of an actual value, text, or object. The
actual value that the placeholder represents is unknown or unavailable at the current time, or is
not displayed for security reasons.

plot area: A portion of a chart area that contains the plotted data and axes.
point: A unit of measurement for fonts and spacing. A point is equal to 1/72 of an inch.

Popup control: A built-in or custom control on a menu bar or toolbar that displays a menu of
related commands when clicked.

post method: A method of submitting form data in the header of an HTTP request.

precision as displayed: A calculation setting that permanently changes stored values in cells
from full precision (15 digits) to the currently displayed format, including the number of decimal
places.

primary pie: The main chart in a bar of pie or pie of pie chart. A primary pie chart has one pie
slice (data point) that is a grouping of data points.

print area: A collection of one or more ranges of cells that are designated to be printed. If a
worksheet includes a print area, only the content inside the print area is printed.

print settings: The settings that specify how a file is printed in a specific print job, such as duplex
or landscape orientation. Printer settings are settings that can differ from printer to printer but
apply to every print job of a given printer. Print settings are values that typically vary between
print jobs.

print titles: The rows or columns that appear on each page when a page is printed. Print titles are
typically used to print column headers above tabular data that spans several printed pages.

ProgID: An identifier that is used by the Windows registry to uniquely identify an object and is in
the form OLEServerName.ObjectName, for example, "Excel.Sheet" or "PowerPoint.Slide."

property stream: A series of object properties that is used in processes such as checksum
calculations.
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protected: A property that is applied manually to a file or a portion of a file, with or without a
password, and that helps prevent users from accidentally or deliberately changing, moving, or
deleting data.

protection: A mechanism that helps restrict users from making unwanted changes to the data or
structure of a workbook.

published: A condition of portions of a workbook that are marked as being available to the user
when that workbook is processed by a protocol server.

published item: A specific named object that is in a published workbook.

query: A formalized instruction to a data source to either extract data or perform a specified
action. A query can be in the form of a query expression, a method-based query, or a
combination of the two. The data source can be in different forms, such as a relational database,
XML document, or in-memory object. See also search query.

query table: A two-dimensional table that presents data from an external data source.

R1C1: A reference style in which each row and each column has a numeric heading that is
numbered sequentially from top to bottom and left to right, respectively. "R" stands for row and
"C" stands for column.

range: An addressable region that is in a workbook. A range typically consists of zero or more cells
and represents a single, contiguous rectangle of cells on a single sheet.

reading order: The positioning of characters in words and the positioning of words in sentences.
This can be left-to-right or right-to-left.

read-only recommended: A file sharing property that displays an alert when a file is being
opened. The text of the alert recommends that the user open the file with read-only permission.

real-time data (RTD): Data that is pushed into a worksheet from an RTD server and is updated
continually. Real-time data is frequently used to track stock prices or inventory levels in real
time.

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.

rectangular gradient: A type of gradient fill in which the color of a cell or other object gradually
changes with each successive inner rectangle of pixels.

red-green-blue-alpha (RGBA): A color model that describes color information in terms of the red
(R), green (G), blue (B), and alpha (A) intensities that comprise a color.

reference style: A system that is used in formulas to specify cells or ranges of cells. A reference
style specifies a cell in a two-dimensional table by identifying the row and column that contain
that cell or range of cells.

refresh: A process that retrieves values from a data source and populates a workbook with those
values.

regional settings: See locale settings.

relative reference: A reference to a location on a sheet that is relative to the cell that contains
the reference. A relative reference can be stored as a cell reference or as an offset.

relative security descriptor: A security descriptor that contains all associated security
information in a contiguous block of memory.
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result cell: A cell that contains the results of the calculation of changing cells in a scenario.
revision: A change in a document, file, or other object.

revision history: A list of data that describes document updates, such as when and by whom a
document was modified.

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.

right-to-left: A reading and display order that is optimized for right-to-left languages.

routing slip: Information that specifies how a document is to be distributed from a document
originator and processed by one or more recipients. It also specifies subject and message body
text that is associated with the document routing process and routing status or workflow
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 server: A Component Object Model (COM) Automation server that is used by the real-time
data (RTD) function to retrieve data in real time. The RTD server can exist as an ActiveX DLL or
as an executable (.exe) file that runs on the same local computer or on a remote server.

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

ruler: A user interface element that enables users to adjust page margins and to measure and
align objects in a document.

safe load: A process of loading a file in which additional error checking is performed and various
corruption patterns in the file are detected and repaired.

scenario: A named set of input values (changing cells) that can be substituted in a worksheet
model.

Scenario Manager: A process for creating and managing different sets of input values for
calculation models in a worksheet.

secondary bar/pie: A secondary chart in a bar of pie or pie of pie chart that displays the detailed
data of the grouped data point in the primary pie chart. The secondary bar/pie chart takes the
form of a stacked bar chart or a pie chart that is connected to the primary pie chart with series
lines.

security descriptor: A data structure containing the security information associated with a
securable object. A security descriptor identifies an object's owner by its security identifier
(SID). If access control is configured for the object, its security descriptor contains a
discretionary access control list (DACL) with SIDs for the security principals who are allowed or
denied access. Applications use this structure to set and query an object's security status. The
security descriptor is used to guard access to an object as well as to control which type of
auditing takes place when the object is accessed. The security descriptor format is specified in

MS-DTYP] section 2.4.6; a string representation of security descriptors, called SDDL, is
specified in [MS-DTYP] section 2.5.1.

selected: The condition of a set of items that has focus in a workbook.

selection: An item or set of items, such as cells, shapes, objects, and chart elements, that has
focus in a document.
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series line: A supplemental line on a stacked column, stacked bar, pie of pie, or bar of pie chart
that connects each data point in a series with the next data point to increase legibility.

server name: The name of a server, as specified in the operating system settings for that server.

shade: A color that is mixed with black. A 10-percent shade is one part of the original color and
nine parts black.

shadow effect: A formatting effect that makes a font or object appear to be elevated from the
page or screen surface, and therefore casts a shadow.

shape: A collection of qualifiers, such as names, and quantifiers, such as coordinates, that is used
to represent a geometric object. A shape can be contained in a document, file structure, run-
time structure, or other medium.

shared workbook: A workbook that is configured to enable multiple users on a network to view
and make changes to it at the same time. Each user who saves the workbook sees the changes
that are made by other users.

sheet: (1) A part of an Excel workbook. There are four types of sheets: worksheet, macro
sheet, dialog sheet, and chart sheet. Multiple sheets are stored together within a workbook.

(2) A worksheet. The term sheet frequently refers to a worksheet because worksheets are the
most common type of sheet.

sheet stream: See stream and document stream.
sheet tab: A control that is used to select a sheet.

sheet view: A collection of display settings, such as which cells are shown, and the zoom level for
a sheet window.

shrink to fit: The process of adjusting the font size of text in a cell to fit the current height and
width of the cell.

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).

smart document: A file that is programmed to assist the user as the user creates or updates the
document. Several types of files, such as forms and templates, can also function as smart
documents.

smart tag: A feature that adds the ability to recognize and label specific data types, such as
people's names, within a document and displays an action button that enables users to perform
common tasks for that data type.

smart tag actions button: A user interface control that displays a menu of actions that are
associated with a specific smart tag.

smart tag indicator: A triangular symbol that appears in the bottom right corner of a cell and
indicates that the cell contains a smart tag.

sort: A process that arranges cells in ascending or descending order, based on cell content.
sort condition: A condition that determines how to sort cells in a range.

sort order: A specific arrangement of cells that is based on cell content. The order can be
ascending or descending.
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sort range: A range of cells that will be or has been sorted.

source data: The data that is used as the basis for charts, PivotTable reports, and other data
visualization features.

split pane: A pane that consists of two or more discrete areas of a window. Each area displays
content and scrolls independently from other areas of the window. See also frozen panes.

SplitButtonMRUPopup control: A type of SplitButtonPopup control whose icon changes to
reflect the command that the user most recently selected from the menu that is displayed by
that button.

SplitButtonPopup control: A type of Button control that performs an action when clicked, and
can also display a menu of related commands when the user clicks a drop-down arrow that
appears on the button.

SplitDropDown control: A type of Button control that performs a default action when clicked, and
can also expand to display a list of other possible actions when the user clicks a drop-down
arrow that appears on the button.

startup directory: The directory from which an application opens data files when the application
starts.

storage: An element of a compound file that is a unit of containment for one or more storages and
streams, analogous to directories in a file system, as described in [MS-CFB].

stream: An element of a compound file, as described in [MS-CFB]. A stream contains a sequence
of bytes that can be read from or written to by an application, and they can exist only in
storages.

strikethrough formatting: A formatting option in which characters are crossed out by horizontal
line.

stripe band: One or more adjacent columns or rows that are in a table and have the same stripe
formatting.

stroke order: A sort order that arranges items in a sort range according to the number of strokes
that is used to write each glyph. Stroke order is used when sorting text that is written in some
East Asian languages.

Structured Query Language (SQL): A database query and programming language that is widely
used for accessing, querying, updating, and managing data in relational database systems.

style: A set of formatting options that is applied to text, tables, charts, and other objects in a
document.

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

table: A list that is defined in a workbook.

template: A file that contains pre-defined formatting including layout, text and graphics. It serves
as the basis for new documents that have a similar look or purpose. See also form template
(Microsoft InfoPath) and site template (SharePoint Products and Technologies).

text importation: A process that incorporates textual data into a workbook, either by opening a
text file or through an external link.

text query: A query that is used to import data from text files.
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text run: A string of characters that represents a discrete span of text with the same formatting
properties.

text style: A formatting option, such as bold or italic, that can be applied to a font.

theme: A set of unified design elements, such as colors, fonts, graphics, and styles, that define the
appearance of a website, document, or data visualization.

time hierarchy: A specialized Online Analytical Processing (OLAP) hierarchy that can be organized
into lower and higher levels of detail, such as Year, Quarter, Month, and Day.

toolbar control: An object that appears on a toolbar and enables user interaction or input,
typically to initiate an action, display information, or set values.

toolbar view: A visual state of a toolbar that depends on the current state of the application. Valid
toolbar views are docked, floating, and not visible.

tooltip: A window displaying text that is created when the mouse is moved over a window or
notification icon.

top N filter: A filter that matches the top or bottom N items or N% of items in a specified column.

total row: A row in a list or table that provides a selection of aggregate functions that are useful
for working with numerical data.

transfer protocol: A protocol that governs the transfer of files, Internet messages, and webpages
between networked computers. On the Open Systems Interconnection (OSI) Basic Reference
Model, these are application layer protocols. Examples of transfer protocols are Hypertext
Transfer Protocol (HTTP), Simple Mail Transfer Protocol (SMTP), and File Transfer Protocol (FTP).

transition formula entry: A worksheet option that enables users to enter formulas that use IBM
Lotus 1-2-3 syntax.

transition formula evaluation: A setting that enables formulas in a worksheet to be calculated in
a manner that is consistent with IBM Lotus 1-2-3.

trendline: A line that is added to a chart to show the trend of multiple data points in a series. A
trendline is used to facilitate regression analysis.

tuple: An ordered grouping of members from different dimensions or hierarchies. A single member
is a special case of a tuple and can be used as an expression. Every hierarchy does not have to
be represented in a tuple.

twip: A unit of measurement that is used in typesetting and desktop publishing. It equals one-
twentieth of a printer's point, or 1/1440 of an inch.

two-variable data table: A data table that consists of two input cells, a row input cell and a
column input cell.

type library: A binary file that describes the methods, properties, and data structure of a
component.

UNC volume: A storage device that is accessible by network protocols and addressed in the
standard Universal Naming Convention format, for example, "\\Server Name\Share Name".

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

Unicode: A character encoding standard developed by the Unicode Consortium that represents
almost all of the written languages of the world. The Unicode standard [UNICODES5.0.0/2007]
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provides three forms (UTF-8, UTF-16, and UTF-32) and seven schemes (UTF-8, UTF-16, UTF-16
BE, UTF-16 LE, UTF-32, UTF-32 LE, and UTF-32 BE).

Uniform Resource Identifier (URI): A string that identifies a resource. The URI is an addressing
mechanism defined in Internet Engineering Task Force (IETF) Uniform Resource Identifier (URI):
Generic Syntax [RFC3986].

Uniform Resource Locator (URL): A string of characters in a standardized format that identifies
a document or resource on the World Wide Web. The format is as specified in [REC1738].

up bar: See up-down bar.

up-down bar: A vertical bar that highlights the difference between data points in a line chart that
contains more than one data series.

user name: A unique name that identifies a specific user account. The user name of an account is
unique among the other group names and user names within its own domain or workgroup.

user-defined function (UDF): A function that is coded in a VBA module, macro sheet, add-in, or
Excel Linked Library (XLL). A UDF can be used in formulas to return values to a worksheet,
similar to built-in functions.

VBA project: A collection of the modules, class modules, and user forms that are needed to create
an application. Modules, class modules, and user forms can be imported into and exported from
a project.

Vector Markup Language (VML): A system of marking up or tagging two-dimensional vector
graphics for publication on the World Wide Web. VML graphics are scalable and editable, and
typically require less disk space and less time to download.

vertical alignment: A formatting setting that specifies how content is positioned within the
vertical space of a cell, object, or page. Content can be aligned along the top or bottom edge, or
distributed evenly across the vertical space.

visible: A condition of an object that allows it to be displayed in rendered output.

Visual Basic for Applications (VBA): A macro-based programming language that derives from
Microsoft Visual Basic and can be used to customize and extend an application. Unlike Visual
Basic, VBA code and macros can be run only from within a host application that supports VBA.

volatile: A condition of a formula in which the formula is calculated every time the workbook is
calculated. This is unlike a non-volatile formula, which is calculated only when dependent values
are changed.

wall: An extension of the background of a 3-D chart to create a three-dimensional effect. See also
floor.

watched cell: A cell whose value is monitored in a separate window while formulas that are
associated with the cell are calculated.

web query: An external data connection that retrieves a table from a website and inserts table
data into a workbook.

web-only view: A view of a workbook from within a web browser.

wide katakana: A non-cursive character set that is used to write non-Japanese words
phonetically in Japanese. Wide katakana characters are represented with two bytes.

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.
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workbook: A container for a collection of sheets (1).
workbook parameter: A single cell that is designated to receive input from users.
worksheet: A single logical container for a set of tabular data and other objects in a workbook.

write reservation: A field or condition that is set on a document, workbook, or presentation to
help prevent users from modifying it.

XML: The Extensible Markup Language, as described in [XML1.0].

XML map: A feature that is used to import data from databases and applications and to map XML
elements and attributes from the associated XML schema to cells in a worksheet. The revised
XML data can then be exported for interaction with other databases and applications.

XML namespace: A collection of names that is used to identify elements, types, and attributes in
XML documents identified in a URI reference [RFC3986]. A combination of XML namespace and
local name allows XML documents to use elements, types, and attributes that have the same
names but come from different sources. For more information, see [XMLNS-2ED].

XML node: The smallest unit of a valid, complete structure in an XML document. For example, a
node can represent an element, an attribute, or a text string.

XML Path Language (XPath): A language used to create expressions that can address parts of
an XML document, manipulate strings, numbers, and Booleans, and can match a set of nodes in
the document, as specified in [XPATH]. XPath models an XML document as a tree of nodes of
different types, including element, attribute, and text. XPath expressions can identify the nodes
in an XML document based on their type, name, and values, as well as the relationship of a node
to other nodes in the document.

XML schema: A description of a type of XML document that is typically expressed in terms of
constraints on the structure and content of documents of that type, in addition to the basic
syntax constraints that are imposed by XML itself. An XML schema provides a view of a
document type at a relatively high level of abstraction.

XML schema definition (XSD): The World Wide Web Consortium (W3C) standard language that
is used in defining XML schemas. Schemas are useful for enforcing structure and constraining
the types of data that can be used validly within other XML documents. XML schema definition
refers to the fully specified and currently recommended standard for use in authoring XML
schemas.

XOR obfuscation: A type of file encryption that helps protect private data by using an exclusive or
bitwise operation. This is done by adding a mathematical expression that prevents a simple
reverse-engineering process.

XPath expression: An expression that searches an71 XML document and can extract and
manipulate data in elements or attributes within that document.

zoom level: The degree to which a portion of an image, document, or other screen object is made
to appear closer or farther away relative to its default appearance. This value is usually
expressed as a percentage of the default appearance.

z-order: The rendering order of an object on a z axis.

MAY, SHOULD, MUST, SHOULD NOT, MUST NOT: These terms (in all caps) are used as defined
in [REC2119]. All statements of optional behavior use either MAY, SHOULD, or SHOULD NOT.
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1.2 References

Links to a document in the Microsoft Open Specifications library point to the correct section in the
most recently published version of the referenced document. However, because individual documents
in the library are not updated at the same time, the section numbers in the documents may not
match. You can confirm the correct section numbering by checking the Errata.

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.

[CODEPG] Microsoft Corporation, "Code Pages", https://docs.microsoft.com/en-
us/globalization/encoding/code-pages

[DEVMODE] Microsoft Corporation, "DEVMODE structure", 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] IEEE, "IEEE 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".

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

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

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

[MS-ODRAW] Microsoft Corporation, "Office Drawing Binary File Format".

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

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

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

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

[MS-PRSTFR] Microsoft Corporation, "ADO XML Persistence Format".

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

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

[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
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%5bMS-PRSTFR%5d.pdf#Section_7e50a09b3cf44bd9ae0c3eccddabe363
%5bMS-VIEWSS%5d.pdf#Section_84e77d68e69244ba9e4e1d08abcb2d99
%5bMS-WSSTS%5d.pdf#Section_52b95801d55f4d63a1c3b4e857c43b31
https://go.microsoft.com/fwlink/?LinkId=90274
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[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.rfc-editor.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.rfc-editor.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, http://www.wiley.com/WileyCDA/WileyTitle/productCd-0471117099.html

[XMLDSig] Bartel, M., Boyer, J., Fox, B., et al., "XML-Signature Syntax and Processing", W3C
Recommendation, February 2002, http://www.w3.0rg/TR/2002/REC-xmldsig-core-20020212/

[XMLNS] Bray, T., Hollander, D., Layman, A., et al., Eds., "Namespaces in XML 1.0 (Third Edition)",
W3C Recommendation, December 2009, http://www.w3.0rg/TR/2009/REC-xml-names-20091208/

[XMLSCHEMA1/2] Thompson, H., Beech, D., Maloney, M., and Mendelsohn, N., Eds., "XML Schema
Part 1: Structures Second Edition", W3C Recommendation, October 2004,
http://www.w3.0rg/TR/2004/REC-xmlschema-1-20041028/

[XMLSCHEMAZ2/2] Biron, P., and Malhotra, A., Eds., "XML Schema Part 2: Datatypes Second Edition",
W3C Recommendation, October 2004, http://www.w3.0rg/TR/2004/REC-xmlschema-2-20041028/

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

[MSDN-OpenDBConnectivity] Microsoft Corporation, "Microsoft Open Database Connectivity (ODBC)",
http://msdn.microsoft.com/en-us/library/ms710252.aspx

[MSDN-OSTD] Microsoft Corporation, "Overview of Smart Tag Development [Office 2003 SDK
Documentation]", http://msdn.microsoft.com/en-us/library/aal169328.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/
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1.3 Overview

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 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 humber 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 O 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.

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 are 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.
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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-OFFCRYPTQO] for the persistence format for document signing, information rights
management, document encryption and obfuscation.

] MS-OVBA] 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 humbers, 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 nhumeric data, structured data, and formulas.

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 (.xls) 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)
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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 and storages not specified
in section 2. Implementations are not required to preserve or remove additional streams 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 as specified in [MS-
CFB]. Each binary stream 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 [RFC5234] 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).

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.
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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 ContinueFrt12 (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 ContinueFrtl12 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 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.
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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 and substreams of the Excel Binary File Format (.xls)
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 2.3.8.

The name of this stream 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.
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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 MUST be "Ctls". A file MUST contain at most one Control Stream. An object
persisted in this stream 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.cbBufInCtisStrm 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 "\00O6DataSpaces", 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 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 MUST be "encryption". A file MUST contain at most one Encryption Stream.

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
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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 definitions. Each
data source definition is related to a Web-based data provider list.

The name of the stream MUST be "List Data". A file MUST contain at most one List Data Stream.
Each data source definition is related to a Featurel1l 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 definition is specified as a compressed stream. The compression algorithm is
specified in [RFC1951]. The stream 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>
<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" />
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</s:sequence>
</s:complexType>
</s:element>
<s:element name="Deletes"
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
</s:complexType>
</s:element>
</s:sequence>

minOccurs="0">

</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:

Element Description

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

2.1.7.8.2.1)

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

2.1.7.8.2.2)

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

2.1.7.8.2.3)

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

(section

2.1.7.8.2.4)

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

(section

2.1.7.8.2.5)

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

(section

2.1.7.8.2.6)

LISTDATA Specifies the data of the list.

(section

2.1.7.8.2.7)

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

2.1.7.8.2.8)
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Element Description

LISTDATAFTR Validation footer used to validate the integrity of the data within the stream .
(section
2.1.7.8.2.9)

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. 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 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:

<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>
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</s:complexType>
</s:element>

The LISTSCHEMA element is further specified in [MS-LISTSWS] section 2.2.4.12.

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 element is specified as follows:

<s:element name="LISTDATA">
<s:complexType>
<s:sequence>
<s:element ref="rs:data" />
</s:sequence>
</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>
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<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. Updates specifies rows that were modified locally, and that are not synchronized
with the data source. Deletes specifies rows that were deleted locally, and that are not synchronized
with the data source. 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. It contains a sequence of signed integers which specify the MD5 hash of each rs:data
within the stream. The definition of the LISTDATAFTR element is a follows:

<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, 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 MUST be "XCB". A file MUST contain at most one Office Toolbars Stream.
This stream MUST only contain a single CTBWRAPPER structure (section 2.6.1).

Parts of this stream 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 with its toolbar customization
structures.

Following is the record sequence ABNF for the XCB binary stream:

XCB = CTBWRAPPER
CTBWRAPPER = CTBS 1*CTB
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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 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 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.

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:

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 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).
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The name of this stream 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 RRTabId

RENSHEET = RRDRenSheet

INSDEL = INS / DEL

INS = RRDInsDel * (CHGCELL / FORMAT)

DEL = RRDInsDelBegin RRDInsDel * (CHGCELL / FORMAT) RRDInsDelEnd
CONFLICT = RRDConflict

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 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 MUST be "\005SummarylInformation”, where \005 is the character with the
value 0x05, not the string literal "\005". A file MUST contain at most one Summary Information
Stream.
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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 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.

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 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 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 2.2.3.1) 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

67/1124

[MS-XLS] - v20210817

Excel Binary File Format (.xls) Structure
Copyright © 2021 Microsoft Corporation
Release: August 17, 2021


%5bMS-OVBA%5d.pdf#Section_575462babf6741909facc275523c75fc
%5bMS-OFFCRYPTO%5d.pdf#Section_3c34d72a1a614b52a893196f9157f083

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 [CrtLayoutl2A] [DAT] *ATTACHEDLABEL [CRTMLFRT] * ([DatalLabExt
StartObject] ATTACHEDLABEL [EndObject]) [TEXTPROPS] *2CRTMLFRT End

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] [CrtLayoutl2] [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
AT = BRAI [SeriesText]

ATTACHEDLABEL = Text Begin Pos [FontX] [AlRuns] AI [FRAME] [ObjectLink] [DatalLabExtContents]
[CrtLayoutl2] [TEXTPROPS] [CRTMLFRT] End

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

SHAPEPROPS = ShapePropsStream *ContinueFrtl2

TEXTPROPS = (RichTextStream / TextPropsStream) *ContinueFrtl2

AXS = [IFmtRecord] [Tick] [FontX] *4 (AxisLine LineFormat) [AreaFormat] [GELFRAME] *4SHAPEPROPS
[TextPropsStream *ContinueFrtl2]

DFTTEXT = [DatalabExt StartObject] DefaultText ATTACHEDLABEL [EndObject]
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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 = CrtMlFrt *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.

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 = Window2 [Pane] *Selection

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

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

MSODRAWING = MsoDrawing *Continue

OBJ = Obj *Continue

TEXTOBJECT = 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:
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WORKBOOKCONTENT = [WriteProtect] [FilePass] [Template] INTERFACE WriteAccess [FileSharing]
CodePage *2047Lel DSF [Excel9File] RRTabId [ObProj] [ObNoMacros] [CodeName] [FNGROUPS]
*Lbl [OleObjectSize] PROTECTION 1*Windowl Backup HideObj Datel904 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] [Compatl2] [GUIDTypeLib] EOF

WORKBOOK = BOF WORKBOOKCONTENT

INTERFACE = InterfaceHdr Mms InterfaceEnd

FNGROUPS = BuiltInFnGroupCount *FnGroupName *FnGrpl2

PROTECTION = WinProtect Protect Password Prot4Rev Prot4RevPass

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

XFS = 16*XF [XFCRC 16*4050XFExt]

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 = BoundSheet$8

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

MDTINFO = MDTInfo *ContinueFrtl2

MDXSTR = MDXStr *ContinueFrtl2

MDXTUPLESET = (MDXTuple / MDXSet) *ContinueFrtl2

MDBLOCK = MDB *ContinueFrtl2

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

ILBL = Lbl [NameCmt] [NameFnGrpl2] [NamePublish]

RTD = RealTimeData *ContinueFrt

MSODRAWINGGROUP = MsoDrawingGroup *Continue

SHAREDSTRINGS = SST *Continue

THEME = Theme *ContinueFrtl2
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SXADDLCACHE = SXAddl SXCCache SXDId SXAddl SXCCache SXDVerlOInfo [SXAddl SXCCache SXDVerSXMacro]
[SXADDLCACHE12] [SXADDLDBQUERY] *UNKNOWNEFRT SXAddl SXCCache SXDEnd

SXADDLCACHE12 = SXAddl SXCCache SXDVerUpdInv SXAddl SXCCache SXDInfol2
SXAddl SXCCache SXDInvRefreshReal *SXADDLCACHEFIELD [SXADDLSXDH] [SXADDLSXMGS]
SXAddl 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 SxaddlSxString [SXAddl SXCSXMg SXDUserCaption
*Continue SxaddlSxString] *UNKNOWNFRT SXAddl SXCSXMg SXDEnd

SXADDLCACHEFIELD = SXAddl SXCCacheField SXDId *Continue SxaddlSxString
[SXAddl SXCCacheField SXDCaption *Continue SxaddlSxString]
[SXAddl SXCCacheField SXDProperty [SXAddl SXCCacheField SXDPropName
*Continue SxaddlSxString]] [SXAddl SXCCacheField SXDIfdbMpMapCount
SXAddl SXCCacheField SXDIfdbMempropMap] [SXAddl SXCCacheField SXDSxrmitmCount
*SXADDLCACHEITEM SXAddl SXCCacheItem SXDEnd] SXAddl SXCCacheField SXDEnd

SXADDLCACHEITEM = SXAddl SXCCachelItem SXDId [SXAddl SXCCacheltem SXDSxrmitmDisp
*Continue SxaddlSxString] * (SXAddl SXCCacheItem 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] [SORTDATAl2] [DropDownObjIds] [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] OBJECTS *HEFPicture
*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
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SCENARIOS = ScenMan * (SCENARIO *Continue)

SORTANDFILTER = [Sort] [SORTDATAl2] [FilterMode] [DropDownObjIds] [AUTOFILTER]

PIVOTVIEW = PIVOTCORE [PIVOTFRT]

PIVOTCORE = SxView *PIVOTVD *2PIVOTIVD [PIVOTPI] *SXDI *PIVOTLI PIVOTEX
PIVOTFRT = PIVOTFRTY9 [PIVOTADDL]

PIVOTFRTY = QsiSXTag [DBQUERYEXT] [PIVOTVIEWEX] SXViewEx9

PIVOTVD = Sxvd *SXVI SXVDEx

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] [SORTDATAl2]

SXADDLQSI = SXAddl SXCQsi SXDId SXADDLDBQUERY *UNKNOWNEFRT SXAddl SXCQOsi SXDEnd

QSIR = Qsir *Qsif

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

DBQUERYEXT = DBQueryExt [ExtString] *4[0leDbConn *ExtString] [TxtQry *ExtString]

CONDEMTS = * (CONDFMT / CONDFMT12) * (CFEx [CF12])

CONDFMT = CondFmt 1*3CF
CONDFMT12 = CondFmtl12 1*CF12

HLINK = HLink [HLinkTooltip]

DVAL = DvVal *65534Dv

PIVOTADDL = SXAddl SXCView SXDId *Continue SxaddlSxString [SXAddl SXCView SXDVerlOInfo]
[SXAddl SXCView SXDVerl2Info] *SXADDLCALCMEMBER *SXADDLHIERARCHY *SXADDLFIELD *UNKNOWNFRT
[SXAddl SXCView SXDTableStyleClient] [SXAddl SXCView SXDCompactRwHdr
*Continue SxaddlSxString] [SXAddl SXCView SXDCompactColHdr *Continue SxaddlSxString]
[SXAdd]l SXCView SXDVerUpdInv] [SXADDLCONDFMTS] [SXADDLSXFILTERS12]
*SXAddl SXCView SXDVerUpdInv *SXAddl SXCView SXDSXPITvmb [SXAddl SXCView SXDVerUpdInv]
SXAddl SXCView SXDEnd
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SXADDLCALCMEMBER = (SXAddl SXCView SXDCalcMember [SXAddl SXCView SXDCalcMemString
*Continue SxaddlSxString])

SXADDLCONDFMTS = SXAddl SXCSXCondFmts SXDId *SXADDLCONDEFMT SXAddl SXCSXCondFmts SXDEnd

SXADDLCONDFMT = SXAddl SXCSXCondFmt SXDSXCondFmt *SXADDLSXRULE SXAddl SXCSXCondFmt SXDEnd

SXADDLAUTOSORT = SXAddl SXCAutoSort SXDId SXADDLSXRULE SXAddl SXCAutoSort SXDEnd

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

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

SXADDLSXFILTERS12 = SXAddl SXCSXFiltersl2 SXDId *SXADDLSXFILTER12 SXAddl SXCSXFiltersl2 SXDEnd

SXADDLSXFILTER12 = SXAddl SXCSXFilterl2 SXDId SXAddl SXCSXFilterl2 SXDSXFilter
[SXAddl SXCSXFilterl2 SXDCaption *Continue SxaddlSxString]
[SXAdd]l SXCSXFilterl2 SXDSXFilterDesc *ContinueisxaddlSxString]
[SXAddl SXCSXFilterl2 SXDSXFilterValuel *Continue SxaddlSxString]
[SXAdd]l SXCSXFilterl2 SXDSXFilterValue2 *Continue SxaddlSxString]
SXAddl SXCSXFilterl2 SXDX1sFilter [SXAddl SXCSXFilterl2 SXDX1lsFilterValuel
*Continue SxaddlSxString] [SXAddl SXCSXFilterl2 SXDXlsFilterValue2
*Continue SxaddlSxString] SXAddl SXCSXFilterl2 SXDEnd

SXADDLFIELD = [SXAddl SXCField SXDId *Continue SxaddlSxString SXAddl SXCField SXDVerlOInfo
SXAddl SXCField SXDEnd] [SXADDLFIELD12]

SXADDLFIELD12 = SXAddl SXCFieldl2 SXDId *Continue SxaddlSxString SXAddl SXCFieldl2 SXDVerl2Info
SXAddl SXCFieldl2 SXDVerUpdInv [SXAddl SXCFieldl2 SXDMemberCaption
*Continue SxaddlSxString] [SXAddl SXCFieldl2 SXDAutoshow] [SXAddl SXCFieldl2 SXDISXTH]
[SXADDLAUTOSORT] SXAddl_SXCField12_SXDVerUdenv *UNKNOWNFRT SXAddl SXCFieldl2 SXDEnd

SXADDLHIERARCHY = SXAddl SXCHierarchy SXDId *Continue SxaddlSxString

*SXAddl SXCHierarchy SXDProperty *SXADDLGRPLEVEL [SXAddl SXCHierarchy SXDVerUpdInv]

*SXAddl SXCHierarchy SXDFilterMember [SXAddl SXCHierarchy SXDVerUpdInv]

[SXAddl SXCHierarchy SXDSXSetParentUnique *Continue SxaddlSxString]

[SXAddl SXCHierarchy SXDIconSet] [SXAddl SXCHierarchy SXDUserCaption

*Continue SxaddlSxString] *UNKNOWNFRT [SXAddl SXCHierarchy SXDVerUpdInv]

*SXAddl SXCHierarchy SXDFilterMemberl2 [SXAddl SXCHierarchy SXDVerUpdInv]

[SXAddl SXCHierarchy SXDInfol2] [SXAddl SXCHierarchy SXDDisplayFolder

*Continue SxaddlsxString] [SXAddl SXCHierarchy SXDMeasureGrp *Continue SxaddlSxString]

[SXAddl SXCHierarchy SXDParentKPI *Continue SxaddlSxString]

[SXAddl SXCHierarchy SXDKPIValue *Continue SxaddlSxString]

[SXAddl SXCHierarchy SXDKPIGoal *Continue SxaddlSxString]

[SXAddl SXCHierarchy SXDKPIStatus *Continue_ SxaddlSxString]
[SXAddl SXCHierarchy SXDKPITrend *Continue SxaddlSxString]
[
[

SXAddl SXCHierarchy SXDKPIWeight *Continue SxaddlSxString]
SXAddl SXCHierarchy SXDKPITime *Continue SxaddlSxString] SXAddl SXCHierarchy SXDEnd

SXADDLGRPLEVEL = SXAddl SXCGrpLevel SXDId *Continue_ SxaddlSxString
SXAddl SXCGrpLevel SXDGrpLevelInfo *SXADDLGROUP *UNKNOWNFRT SXAddl SXCGrpLevel SXDEnd

SXADDLGROUP = SXAddl SXCGroup SXDId *Continue SxaddlSxString SXAddl SXCGroup SXDGrpInfo
*SXAddl SXCGroup SXDMember *UNKNOWNFRT SXAddl SXCGroup SXDEnd

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

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:
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GLOBALS = CalcMode CalcCount CalcRefMode CalcIter 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 / (AutoFilterl2 *ContinueFrtl2)) *SORTDATAl2

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

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

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

PHONETICINFO = PhoneticInfo *Continue

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

MSODRAWING = MsoDrawing *Continue
OBJ = Obj *Continue *CHART

CHART = CHARTSHEET *Continue
TEXTOBJECT = TxO *Continue

DCON = DCon * (DConName / DConBin / DConRef)

WINDOW = Window2 [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

SORTDATAl2 = SortData *ContinueFrtl2
PIVOTRULE = SxRule *PRFILTER
PRFILTER = SxFilt [SxItm *Continue]

FEAT = FeatHdr * (Feat *ContinueFrt)

FEAT11 = FeatHdrll *((Featurell / Featurel2) *ContinueFrtll *Listl2 [AutoFilterl2 *ContinueFrtl2]
*Listl2 [SORTDATAl2])

RECORD12 = HeaderFooter
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SXADDLDBQUERY = [SXAddl SXCQuery SXDXMLSource *Continue SxaddlSxString]
[SXAddl SXCQuery SXDSrcDataFile *Continue SxaddlSxString] [SXAddl SXCQuery SXDSrcConnFile
*Continue SxaddlSxString] [SXAddl SXCQuery SXDReconnCond] SXAddl SXCQuery SXDEnd

UNKNOWNFRT = SXAddl

2.1.7.21 XML Signatures Storage (_xmlsignatures)

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 [XMLDSig] section 4.3.3.6, 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 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 [XMLSCHEMA1/2] and [XMLSCHEMA2/2].

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

XMLNS].

The content of this stream 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>
<s:any 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">
<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" />
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<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

relement>

</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>
</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

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

2.1.7.22):

Elements
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Element Description

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

2.1.7.22.1.1)

Schema This element specifies an XML schema associated with an XML map.

(section

2.1.7.22.1.2)

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

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

2.1.7.22.1.4)

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 [XMLSCHEMA1/2] and [XMLSCHEMA2/2].

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.

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_XmlIMapBoolean that specifies whether columns are resized to fit the XML data after
a refresh operation.

ID: An ST_XmlIMapld (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 nhame 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.
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RootElement: An ST_Xstring65535 (section 2.1.7.22.2.4) that specifies the name of the root XML
element.

SchemalD: An ST_Xstring65535 that specifies the name of the XML schema used for the XML map.
SchemalID 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 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 used for refresh.
FileBinding MUST NOT be "true" or "false".

FileBindingName: An ST_Xstring65535 that specifies the name for the XML file data source.
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 | This simple type specifies the method for loading XML data related to a
(section 2.1.7.22.2.1) DataBinding element (section 2.1.7.22.1.4).

ST_XmliMapBoolean This simple type specifies Boolean values.

(section 2.1.7.22.2.2)

ST_XmlIMaplId (section This simple type is an integral value that specifies the identifier of an XML map
2.1.7.22.2.3) (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 Unicode characters.
2.1.7.22.2.4)

ST_Xstring256 (section This simple type is a string that MUST NOT exceed 256 Unicode characters.
2.1.7.22.2.5)

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.

78/ 1124

[MS-XLS] - v20210817

Excel Binary File Format (.xls) Structure
Copyright © 2021 Microsoft Corporation
Release: August 17, 2021



4 Object Model.

2.1.7.22.2.2 ST_XmlIMapBoolean
The ST_XmIMapBoolean 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_XmlIMapld

The ST_XmlIMapId 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_XmlString65535

The ST_XmIString65535 simple type is a string that MUST NOT exceed 65,535 Unicode characters.

2.1.7.22.2.5 ST_XmIString256

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
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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
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 2nd 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.
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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 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
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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.

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 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).

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:
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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 ClrtClient (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 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.

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:
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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 record in 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
2.2.3.12).

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).

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 (section
2.2.3.17) for a non-embedded chart.

The sequence of records that conforms to the FONTLIST rule (section 2.1.7.20.1) specifies font
information for the chart.
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= 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 (section 2.2.3.17).

= 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
DatalLabExt (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.
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.
The SXViewlink (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:
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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:

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 types: bar of pie, doughnut, pie, and pie of
pie.

= Asingle bar chart group.
= Asingle filled radar chart group.

= Asingle radar chart group.
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In addition to the restrictions on the combinations of chart group types that can be plotted on the
same axis group or chart, there are additional restrictions on the axes of the axis group based on
the chart groups of the axis group.

The following restrictions apply to the axes of an axis group:

= The axis group MUST NOT contain any axes if the axis group contains a bar of pie, doughnut,
pie, or pie of pie chart group.

= The axis group MUST contain a category (2) or date axis if the axis group contains an area,
bar, column, filled radar, line, radar, or surface chart group.

= The axis group MUST contain an area, bar, column, filled radar, line, radar, or surface chart
group if the axis group contains a category (2) or date axis.

= The axis group MUST contain two value axes if and only if all chart groups are of type bubble
or scatter.

= The axis group MUST contain a series axis if and only if the chart group attached to the axis
group is one of the following:

= An area chart group with the fStacked field of the Area record (section 2.4.2) equal to 0.

= A column chart group with the fStacked field of the Bar record (section 2.4.15) equal to 0
and the fCluster field of the Chart3d record equal to 0.

= Aline chart group with field fStacked of the Line record (section 2.4.155) equal to 0.
= A surface chart group.

= The chart group on the axis group MUST contain a Chart3d record if the axis group contains a
series axis.

2.2.3.6 Axis

An axis is a line that borders the chart (section 2.2.3.3) plot area and provides a frame of reference
for measurement. In addition to the axis line and its properties, the axis also specifies all parts of the
chart that are associated with the axis line, such as the axis labels, major gridlines, minor
gridlines, and the walls and floor of the chart.

An axis is specified by a sequence of records that conforms to either the IVAXIS (section 2.1.7.20.1),
DVAXIS (section 2.1.7.20.1), or SERIESAXIS (section 2.1.7.20.1) rules specified by the chart
sheet substream (section 2.1.7.20.1) ABNF.

An axis has a type as defined by the following table:

Type Specified By Description
Category A sequence of records Fhat conform to A category (2) axis displays a set of category
the IVAXIS that contains an AxcExt (2) labels that are evenly distributed along the
record (section 2.4.9) with field axis in a given order. A category (2) axis
fDateAxis equal to 0. displays arbitrary text values such as "Qtr1",
"Qtr2", and "Qtr3", and cannot display scaled
numerical values.
Date A sequence of records that conform to A date axis displays scaled date or time values
the IVAXIS rule that contains an and can display data points (section 2.2.3.10)
AxcExt record with field fDateAxis located at uneven intervals.
equal to 1.
Series A sequence of records that conform to A series axis displays a set of series (section
the SERIESAXIS rule. 2.2.3.9) names that are evenly distributed along
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Type Specified By Description

the axis. When this axis is used, the data
points of each series are plotted in a 3-
dimensional space. The data points of a single
series are plotted on a plane identified by the
corresponding series hame on this axis.

Value A sequence of records that conform to A value axis displays scaled numeric values.
the DVAXIS rule. The bubble and scatter chart groups (section
2.2.3.7), which can contain two value axes,
distinguish the value axes by specifying the
axis orientation, either horizontal or vertical.

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

= The CatSerRange (section 2.4.39) and ValueRange (section 2.4.341) records specify the
scaling properties of the axis, the crossing location of the other axis in the axis group (section
2.2.3.5), and the direction of the axis.

= The AxcExt record specifies if an axis is of type category (2) or date and specifies properties of a
date axis.

= The CatLab record (section 2.4.38) specifies additional properties of the axis labels.

= The IFmtRecord record (section 2.4.143) in the sequence of records that conform to the AXS
rule (section 2.1.7.20.1) specifies the number format of the axis labels.

= The Tick record (section 2.4.327) in the sequence of records that conform to the AXS rule
specifies properties of the axis labels, and specifies the major tick marks and minor tick
marks of the axis.

= The FontX record (section 2.4.123) and the sequence of records that conforms to the
TEXTPROPS rule (section 2.1.7.20.1), in the collection of records that conform to the AXS rule,
specify the font properties of the axis labels.

= The AxisLine (section 2.4.12) and LineFormat (section 2.4.156) record pairs and the sequences
of records that conform to the SHAPEPROPS rule (section 2.1.7.20.1), in the sequence of records
that conform to the AXS rule, specify the axis line, major gridlines and minor gridlines of the
axis, and the border lines of the walls and floor of the chart. The omission of the AxisLine and
LineFormat record pair specifying the axis line results in the axis line having default line format
properties. The omission of other AxisLine and LineFormat record pairs results in the
corresponding chart element being omitted from the chart.

= The AreaFormat record (section 2.4.3) and the collection of records that conform to the
GELFRAME rule (section 2.1.7.20.1) in the sequence of records that conform to the AXS rule
specifies the fill format for the walls and floor of the chart. If the wType field of the Axis record
(section 2.4.11) in the axis equals 0x0000, these records apply to the walls of the chart. If the
wType field of the Axis record in the axis equals 0x0001, these records apply to the floor of the
chart. If the wType field of the Axis record in the axis equals 0x0002, these records MUST NOT
exist. If the chart sheet substream does not contain a Chart3d record (section 2.4.46), these
records MUST NOT exist.

= The sequence of records that conforms to the AXM rule (section 2.1.7.20.1) specifies the display
units and the display units label of a value axis.
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2.2.3.7 Chart Group

A chart group is a set of one or more series (section 2.2.3.9) that visually represent data in a
similar manner and are plotted using the same coordinate system. A chart group also includes all
parts of the chart (section 2.2.3.3) that are associated with the set of series and the chart group can
specify default properties for the data points (section 2.2.3.10) and data labels (section 2.2.3.11)
associated with the series.

Basic charts have a single chart group because they contain one or more series of a single type and
all data points are plotted using the same coordinates. Complex charts, such as combination charts
that contain multiple series of different types or multiple series of similar type that are plotted using

different sets of axes (section 2.2.3.6), contain multiple chart groups.

A chart group specifies a collection of series of a common type that share an axis group (section
2.2.3.5) and specifies the chart elements that are common to the collection of series.

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

A chart group has a type as defined by the following table:

Type Specified By Description

Area A chart group that contains an Area A chart group type in which the data points of
record (section 2.4.2). a series are plotted in a line and the region

between the line and the horizontal axis is
filled.

Bar A chart group that contains a Bar A chart group type in which the data points in
record (section 2.4.15) with field a series are represented as horizontal bars.
fTranspose equal to 1.

Bar of pie A chart group that conta_ins a BopPop A chart group type that plots data points as
record (section 2.4.25) with field pst segments in a circle or bar, where the bar
equal to 0x02. displays the details of the data called out from a

single segment of the circle.

Bubble A chart group that contaips a_Scatter A chart group type that is a variation on a
record (section 2.4.243) with field scatter chart group type in which the data
fBubbles equal to 1. points are represented as bubbles. A bubble

chart group type compares three variables. The
third variable determines the size of the data
point.

Column A chart group that contains a Bar A chart group type in which the data points in
record (section 2.4.15) with field a series are represented as vertical bars.
fTranspose equal to 0.

Doughnut A chart group that contains a Pie A chart group type in which multiple series
record (section 2.4.194) with field are represented as concentric rings and the
pcDonut not equal to 0x0000. data points are represented as segments of the

ring.

Filled radar A chart group that cont.ains a A chart group type that is a variation on a
RadarArea record (section 2.4.213). radar group type in which the data points in a

series are connected by a line and the area
enclosed by the line is filled.

Line A chart group that contains a Line A chart group type in which data points in a
record (section 2.4.155). series are connected by a line.

Pie A chart group that contains a Pie A chart group type that plots data points as
record (section 2.4.194) with field segments (or slices) of a circle.
pcDonut equal to 0x0000.

Pie of pie A chart group that contains a BopPop A chart group type that plots data points as
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Type Specified By Description
record (section 2.4.25) with field pst segments (or slices) of two circles, where the
equal to 0x01. secondary circle displays the details of the data

called out from a single segment of the primary
circle.

Radar A chart group that contains a A chart group type in which each data point in
RadarArea record (section 2.4.213). a series is plotted along a separate axis that

starts at the center of the chart and extends
outward.

Scatter A chart group that contains a_Scatter A chart group type that displays quantitative
record (section 2.4.243) with field values on both horizontal and vertical axes to
fBubbles equal to 0. represent two variables as a single data point.

Surface A chart group that contains a Surf A chart group type that shows a three
record (section 2.4.272). dimensional surface that connects a set of data

points.

The following records and rules define the significant parts of a chart group:

The SeriesList record (section 2.4.253) specifies the series of the chart. This record MUST NOT
exist in the first chart group in the chart sheet substream. This record MUST exist when not in
the first chart group in the chart sheet substream.

The Chart3d record (section 2.4.46) specifies that the plot area, axis group (section 2.2.3.5),
and chart group are rendered in a 3-D scene, rather than a 2-D scene, and specifies properties of
the 3-D scene. If this record exists in the chart sheet substream, the chart sheet substream
MUST have exactly one chart group. This record MUST NOT exist in a bar of pie, bubble,
doughnut, filled radar, pie of pie, radar, or scatter chart group.

The sequence of records that conforms to the LD rule (section 2.1.7.20.1) specifies the legend
(section 2.2.3.8) on the chart. The sequence of records that conforms to the LD rule (section
2.1.7.20.1) MUST NOT exist in a chart group that is not the first chart group in the chart sheet
substream.

The sequences of records that conform to the DROPBAR rule (section 2.1.7.20.1) specify the up-
down bars on the chart group.

The CrtLine (section 2.4.68) LineFormat (section 2.4.156) record pairs and the sequences of
records that conform to the SHAPEPROPS rule (section 2.1.7.20.1) specify the drop lines, high-
low lines, series lines, and leader lines for the chart.

The sequences of records that conform to the DFTTEXT rule (section 2.1.7.20.1), the
DatalLabExtContents record (section 2.4.76), and the sequence of records that conforms to the
SS rule (section 2.1.7.20.1) specify the data label and data point formatting for the chart
group. Refer to the data label overview for details on the chart group data label.

2.2.3.8 Legend

A legend identifies different groupings of information about the chart (section 2.2.3.3). A legend
consists of a set of legend entries. Each legend entry, which consists of a legend key and a text
label, identifies either the data points (section 2.2.3.10) in the chart, the series (section 2.2.3.9)
and trendlines in the chart, or the bands on a surface chart group (section 2.2.3.7).

A legend is specified by a sequence of records that conforms to an LD rule (section 2.1.7.20.1) in a
chart group as specified by the chart sheet substream (section 2.1.7.20.1) ABNF.
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A legend on a chart can contain three types of content:

A legend can contain legend entries for each of the series and trendlines in the chart:

= Each legend entry represents a single series or trendline.

= The legend keys contain the same formatting as the corresponding series or trendline.
= The legend text labels contain the name of the corresponding series or trendline.

= This type of legend is used when the chart group type is not surface and one of the
following conditions is satisfied:

= The chart has more than one included series.

= The chart has a single included series, no data point formatting exceptions on the
included series, and either contains a trendline or contains a ChartFormat record
(section 2.4.48) associated with the included series that has the fVaried field equal to 0
or ignored.

A legend can contain legend entries for each data point in the chart:
= Each legend entry represents a single data point on the chart.
= The legend keys contain the same formatting as the corresponding data point.

= The legend text labels contain the category (2) name or horizontal value of the
corresponding data point.

= This type of legend is used when the chart group type is not surface and the conditions for a
legend that contains legend entries for each of the series and trendlines in the chart are not
satisfied.

A legend can contain legend entries for each band on a surface chart group (which is formatted
into different bands based on the value of the surface at any given data point in space):

= Each legend entry represents a single band that represents a range of values on a surface
chart group.

= The legend keys contain the same formatting as the corresponding band.
= The legend text labels contain the value range of the corresponding band.

= This type of legend is used when the chart contains a surface chart group.

The following records and rules define the significant parts of a legend:

The Legend record (section 2.4.152) specifies the layout of the legend and specifies if the legend
is automatically positioned.

The Pos record (section 2.4.201), CrtLayout12 record (section 2.4.66), and the sequence of
records that conforms to the CRTMLFRT rule (section 2.1.7.20.1), specify the position of the
legend.

The sequences of records that conform to the ATTACHEDLABEL (section 2.1.7.20.1) and
TEXTPROPS (section 2.1.7.20.1) rules specify the default text formatting for the legend entries.
The Pos record of the attached label (section 2.2.3.15) MUST be ignored. The ObjectLink
record (section 2.4.182) of the attached label MUST NOT exist. A series can specify formatting
exceptions for individual legend entries.

The sequence of records that conforms to the FRAME rule (section 2.1.7.20.1) specifies the fill
and border formatting properties of the legend.
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2.2.3.9 Series

A series is of a set of related data points (section 2.2.3.10) that are plotted in a chart (section
2.2.3.3). In addition to specifying the data points of the series and the formatting properties of the
data points, a series can also specify a series name and properties of the data label (section
2.2.3.11) and legend entries that are associated with the series.

A series is defined by a sequence of records that conforms to the SERIESFORMAT rule (section
2.1.7.20.1) specified by the chart sheet substream (section 2.1.7.20.1) ABNF that contains a
SerToCrt record (section 2.4.256).

A series can either be of type included or excluded. Included series are series that are shown in the
chart. Excluded series are not shown in the chart, but exist as series in the file. A series is an
excluded series if both of the following conditions are satisfied:

= The chart group (section 2.2.3.7) type of the series is bar of pie, pie, or pie of pie.

= The series is not the first series in the chart sheet substream to be on the chart group and
contain in the second sequence of records that conform to the AI rule (section 2.1.7.20.1) a BRAI
record (section 2.4.29) that contains an ifmt field that specifies a formula (section 2.2.2) that
equals to a row or column that is not excluded from the chart sheet.

This occurs when the chart group is of type bar of pie, pie, or pie of pie, and the chart sheet
contains multiple series, because these chart group types will only display the first series of data on
the chart.

All other series are included series.
The following records and rules define the significant parts of a series:
The Series record (section 2.4.252) specifies the type and size of the data in the series.

= The four sequences of records that conform to the AI rule specify formulas. The meaning of the
formulas are specified as follows:

1. In the first sequence, the value of the formula specifies the name of the series. The
SeriesText record (section 2.4.254) specifies a cache of the name of the series.

2. In the second sequence, the value of the formula specifies:

= A set of coordinates along the vertical value axis (section 2.2.3.6) if the seriesisin a
bubble or scatter chart group.

= A set of coordinates along the value axis if the series is in any other chart group type.
3. In the third sequence, the value of the formula specifies:

= A set of coordinates along a horizontal value axis if the series is in a bubble or scatter
chart group.

= A set of category (2) axis labels that are distributed evenly along the category (2) axis
based on their order in the set or a set of dates along a date axis is in any other chart

group type.

4. In the fourth sequence of records, the value of the formula specifies a set of scalar values
used in a bubble chart group to define the size of the bubbles.

= The sequence of records that conform to the SS rule (section 2.1.7.20.1) specify the data point
and data label properties for a series or individual data points of the series. If formatting is
not specified for an individual data point, the data point inherits the formatting of the series. If
formatting is not specified for the series, the series inherits the formatting of the chart group
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that contains the series. The yi field of the DataFormat record (section 2.4.74) MUST specify the
zero-based index of the Series record associated with this series in the collection of all Series
records in the current chart sheet substream that contains the series. Refer to the data label
overview for an explanation of the data label and the conditions on this collection of records.

= The SerToCrt record (section 2.4.256) specifies the chart group that contains the current
series.

= The LegendException record (section 2.4.153) specifies a legend entry in the legend (section
2.2.3.8) that corresponds to the series. If the LegendException record (section 2.4.153)
specifies that the legend entry has non-default formatting, then the attached label (section
2.2.3.15) and the sequence of records that conforms to the TEXTPROPS rule (section 2.1.7.20.1)
that follow the LegendException (section 2.4.153) and Begin (section 2.4.17) records specify
the custom formatting of the legend entry. If the fLabel field of LegendException equals 0, the
attached label MUST NOT exist.

2.2.3.10 Data Point

A data point is a value plotted in a chart (section 2.2.3.3) and visually displayed as shapes, such as
bars, columns and markers, as specified by the chart group (section 2.2.3.7) type of the chart.

A data point consists of a set of three values located on the same index of the second to fourth
sequences of records that conform to the AI rule (section 2.1.7.20.1) contained in the series (section
2.2.3.9) of the data point. For example, the set of three values for a data point in a bubble chart
group consists of a coordinate of the data point along the vertical value axis (section 2.2.3.6), the
coordinate of the data point along the horizontal value axis, and the scalar value that defines the
bubble size of the data point.

2.2.3.11 Data Label

A data label is a label on a chart (section 2.2.3.3) that is associated with a data point (section
2.2.3.10), or associated with a series (section 2.2.3.9) on an area or filled radar chart group
(section 2.2.3.7). A data label contains information about the associated data point, such as the
description of the data point, a legend key, or custom text.

Inheritance

For any given data point, there is an order of inheritance that determines the contents of a data
label associated with the data point:

= Data labels can be specified for a chart group, specifying the default setting for the data labels
associated with the data points on the chart group.

= Data labels can be specified for a series, specifying the default setting for the data labels
associated with the data points of the series. This type of data label overrides the data label
properties specified on the chart group for the data labels associated with the data points in a
given series.

= Data labels can be specified for a data point, specifying the settings for a data label associated
with a particular data point. This type of data label overrides the data label properties specified
on the chart group and series for the data labels associated with a given data point.

Records

The set of records that specifies a data label, and the requirements that exist on these records, differ
if the data label is specified for a chart group, series, or data point. The set of records that
represent a data label are as follows:
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= For a chart group, properties of a data label are specified by the following collections of records
that are specified in the chart group:

1. The sequence of records that conforms to the DFTTEXT rule (section 2.1.7.20.1).

2. The DataLabExtContents record (section 2.4.76) that is not contained in the sequence of
records that conforms to the LD rule (section 2.1.7.20.1) or the sequence of records that
conforms to the DFTTEXT rule.

3. The AttachedLabel record (section 2.4.5) that is contained in the sequence of records that
conforms to the SS rule (section 2.1.7.20.1).

= For a series or data point, properties of a data label are specified by the following collections of
records that are specified in the chart:

1. The attached label (section 2.2.3.15) that corresponds to the series or data point. The
attached label that corresponds to a series or data point appears in the chart sheet
substream (section 2.1.7.20.1) after the axis group (section 2.2.3.5) and is specified by the
following properties of the attached label:

1. The wLinkObj field of the ObjectLink record (section 2.4.182) equals 0x0004.

2. The wLinkVar1 field of the ObjectLink record equals the index to the corresponding
series.

3. The wLinkVar2 field of the ObjectLink record equals the index to the corresponding
data point or equals OxFFFF for a corresponding series.

2. The AttachedLabel record (section 2.4.5) that corresponds to the series or data point. The
AttachedLabel record that corresponds to a series or data point appears in the sequence of
records that conforms to the SS rule that has the following properties:

1. Theyi field of the DataFormat record (section 2.4.74) equals the index to the
corresponding series.

2. The xi field of the DataFormat record equals the index to the corresponding data point
or equals OXFFFF for a corresponding series.

Overrides

Some properties of the records that specify the contents of a data label can overlap and conflict. For
the information that overlaps between these records, there is a set of rules that specifies the
relationships between these records and specifies the fields that need to be ignored in conflict
situations.

In general, properties of the DataLabExtContents record (section 2.4.76) of the data label override
properties of the Text record (section 2.4.324) of the of the data label, which overrides the
properties of the AttachedLabel record of the data label. Details of the relationships between
individual fields are specified in the records.

The following section provides an explanation of how to interpret the data label and when the
different records that specify the data label are relevant to the data label.

On a data label associated with a chart group:

= When the chart group has a data label, the following algorithm determines the data label
contents. Once the set of records that represents the data label has been established, the data
label information that overlaps across records is respected on the DataLabExtContents record
and ignored on the Text and AttachedLabel records of the data label. In this algorithm, ABNF
rules are used to specify the sequence of records that conform to the rule. In this algorithm,
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"DFTTEXT with id" specifies the sequence of records that conforms to the DFTTEXT rule that
contains a DefaultText record (section 2.4.88) with and id field equal to the value specified.

//Define variables

X equals a DatalLabExtContents record
Y equals a DatalabExtContents record
SS equals an to AttachedLabel record
SWAP equals a boolean

//Initialize SWAP
SET SWAP equal to FALSE

//Initialize SS
SET SS equal to AttachedLabel record in the sequence of records that conforms to
the SS rule

//Initialize X
IF DFTTEXT with id field equal to 0 exists
IF DFTTEXT with id field equals to 0 has a DatalabExtContents record
SET X equal to DatalabExtContents record in DFTTEXT with id field equal to

0
ELSE
IF chart group type equals area or filled radar
SET field fSerName of X equal to field fShowLabel of Text record in
DFTTEXT with id field equal to 0
SET field fCatName of X equal to O
ELSE

SET field fCatName of X equal to field fShowLabel of Text record in
DFTTEXT with id field equal to 0
SET field fSerName of X equal to O
END IF
SET field fValue of X equal to field fShowValue of Text record in DFTTEXT
with id field equal to O
SET field fPercent of X equal to field (fShowPercent OR fShowLabelAndPerc)
of Text record in DFTTEXT with id field equal to O
SET field fBubSizes of X equal to field fShowBubbleSizes of Text record in
DFTTEXT with id field equal to 0
SET field RgchSet of X equal to NULL
END IF
ELSE
SET field fCatName of X equal 1
SET fields fSerName, fValue, fPercent, fBubSizes of X equal to O
SET field RgchSet of X equal to NULL
END IF

//Initialize Y
IF DFTTEXT with id field equal to 1 exists
IF DFTTEXT with id field equals to 1 has a DatalabExtContents record
SET Y equal to DatalabExtContents record in DFTTEXT with id field equal to
1
ELSE
IF chart group type equals area or filled radar
SET field fSerName of Y equal to field (fShowLabel OR
fShowLabelAndPerc)of Text record in DFTTEXT with id field equal to
1
SET field fCatName of Y equal to O
ELSE
SET field fCatName of Y equal to field (fShowLabel OR
fShowLabelAndPerc) of Text record in DFTTEXT with id field equal to
1
SET field fSerName of Y equal to O
END IF
SET field fValue of Y equal to field fShowValue of Text record in DFTTEXT
with id field equal to 1
SET field fPercent of Y equal to field (fShowPercent OR fShowLabelAndPerc)
of Text record in DFTTEXT with id field equal to 1
SET field fBubSizes of Y equal to field fShowBubbleSizes of Text record in
DFTTEXT with id field equal to 1
SET field RgchSet of X equal to NULL
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END IF
ELSE

SET field fvalue of Y equal to 1
SET fields fCatName, fSerName, fPercent, fBubSizes of Y equal to O
SET field RgchSet of X equal to NULL

END IF

//Modify X, Y, and SS

IF (field fCatName of X equals 1) AND (fields fSerName, fValue, fPercent, AND
fBubSizes of X equal 0)
IF (field fShowValue of SS equals 1) AND (fields fShowPercent,

fShowLabelAndPerc, fShowLabel, fShowBubbleSizes, AND fShowSeriesName of

SS equal 0)
IF (field fValue of Y equals 1) AND (fields fSerName, fCatName,
fPercent, OR fBubSizes of Y equal 1)

SET SWAP equals to TRUE
SET field fVvalue of X equal to 1
SET fields fSerName, fCatName, fPercent, AND fBubSizes of X equal
to O
SET field fShowValue of SS equal to field fValue of Y
SET field fShowPercent of SS equal to field fSPercent of Y
SET field fShowLabel of SS equal to field fCatName of Y
SET field fShowBubbleSizes of SS equal to field fBubSizes of Y
SET field fShowSeriesName of SS equal to field fSerName of Y
END IF

ELSE

IF ((field fShowPercent of SS equals 1) AND (field fShowBubbleSizes of
SS equals 0)) OR ((field fShowPercent of SS equals 0) AND (field
fShowBubbleSizes of SS equals 1)) AND (fields fShowLabelAndPerc,
fShowLabel, fShowValue, AND fShowSeriesName of SS equal 0)

SET SWAP equals to TRUE
SET field fValue of X equal to 1
SET fields fSerName, fCatName, fPercent, AND fBubSizes of X equal
to 0
SET field fShowValue of SS equal to field fvalue of Y
SET field fShowPercent of SS equal to field fSPercent of Y
SET field fShowLabel of SS equal to field fCatName of Y
SET field fShowBubbleSizes of SS equal to field fBubSizes of Y
SET field fShowSeriesName of SS equal to field fSerName of Y
ELSE

IF (field fShowLabel of SS equals 1) AND (fields fShowPercent,

ELSE

END

fShowLabelAndPerc, fShowValue, fShowBubbleSizes, AND
fShowSeriesName of SS equal 0)
IF chart group type equals area or filled radar
SET field fSerName of X equal to 1
SET fields fCatName, fValue, fPercent, AND fBubSizes equal
to 0
SET field fShowValue of SS to 1
SET fields fShowPercent, fShowLabelAndPerc, fShowlLabel,
fShowBubbleSize, and fShowSeriesName of SS to 0
END IF
SET field fValue of Y equals to 1
SET fields fSerName, fCatName, fPercent, AND fBubSizes of Y
equal to O

IF fields fShowLabel, fShowPercent, fShowLabelAndPerc,
fShowValue, fShowBubbleSizes, AND fShowSeriesName of SS
equal 0
IF chart group type equals area or filled radar

SET fields fShowLabel of SS to 1
SET fields fShowPercent, fShowLabelAndPerc, fShowValue,
fShowBubbleSize, and fShowSeriesName of SS to 0
END IF
SET field fvalue of Y equals to 1
SET fields fSerName, fCatName, fPercent, AND fBubSizes of Y
equal to 0
END TIF
IF
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END IF
END IF
ELSE
IF (field fValue of Y equals 1) AND (fields fSerName, fCatName, fPercent,
AND fBubSizes of Y equal 0)
IF fields fShowLabel, fShowPercent, fShowLabelAndPerc, fShowValue,
fShowBubbleSizes, AND fShowSeriesName of SS equal 0
IF (chart group type equals area or filled radar) AND (field
fSerName of X equals 1) AND (fields fCatName, fValue, fPercent,
AND fBubSizes of X equal 0)
SET field fShowSeriesName of SS to 1
SET fields fShowPercent, fShowLabelAndPerc, fShowValue,
fShowBubbleSize, and fShowLabel of SS to 0
ELSE
SET field fCatName of X equals to 1
SET fields fSerName, fValue, fPercent, AND fBubSizes of X equal
to 0
END IF
ELSE
IF (field fShowValue of SS equals 1) AND (fields fShowLabel,
fShowPercent, fShowLabelAndPerc, fShowBubbleSizes, AND
fShowSeriesName of SS equal 0)
SET field fCatName of X equals to 1
SET fields fSerName, fValue, fPercent, AND fBubSizes of X equal
to O
ELSE
SET field fShowValue of SS equal to field fValue of X
SET field fShowPercent of SS equal to field fSPercent of X
SET field fShowLabel of SS equal to field fCatName of X
SET field fShowBubbleSizes of SS equal to field fBubSizes of X
SET field fShowSeriesName of SS equal to field fSerName of X
END IF
END IF
END IF
END IF

//Determine if X or Y is used
IF (field fShowValue of SS equals 1) AND (fields fShowLabel, fShowPercent,
fShowLabelAndPerc, fShowBubbleSizes, AND fShowSeriesName of SS equal 0)
IF (SWAP equals FALSE)
IF DFTTEXT with id field equal to 1 exists
SET the data label equal to DFTTEXT with id field equal to 1

ELSE
SET the data label equal to the default formatting properties
END IF
SET the DatalabExtContents record of the data label equal to Y
ELSE

IF DFTTEXT with id field equal to 0 exists
SET the data label equal to DFTTEXT with id field equal to O

ELSE
SET the data label equal to the default formatting properties
END IF
SET the DatalabExtContents record of the data label equal to X
END IF

ELSE
IF (SWAP equals FALSE)
IF DFTTEXT with id field equal to 0 exists
SET the data label equal to DFTTEXT with id field equal to O

ELSE
SET the data label equal to the default formatting properties
END IF
SET the DatalabExtContents record of the data label equal to X
ELSE

IF DFTTEXT with id field equal to 1 exists

SET the data label equal to DFTTEXT with id field equal to 1
ELSE

SET the data label equal to the default formatting properties
END IF
SET the DatalabExtContents record of the data label equal to Y
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END IF
END IF

On a data label associated with a series or data point:

= The attached label specifies an exception on the data label and indicates that the current data
label differs from the data label inherited from the chart group for a series, or from the chart
group and series for a data point. The attached label of the data label contains a Text record
and can contain a DataLabExtContents record.

= On a data label associated with a data point, when the attached label exists and contains a
BRAI record (section 2.4.29) with field formula not equal to 0x0000, the formula field specifies
the contents of the data label.

= On a data label associated with a data point, when the attached label exists and contains a
SeriesText record (section 2.4.254) and a BRAI record with field formula equal to 0x0000, the
SeriesText record specifies the contents of the data label.

= When the attached label exists and contains a DataLabExtContents record, the data label
information specified by the DataLabExtContents record that overlaps across records is
respected, and the information contained in the Text and AttachedLabel records of the data
label that overlaps is ignored.

» When the attached label exists and does not contain a DataLabExtContents record, the data
label specified by the Text record that overlaps across records is respected, and the information
contained in the AttachedLabel record of the data label that overlaps is ignored.

= When the data label does not specify an attached label, the AttachedLabel record of the data
label specifies the content properties of the data label.

Restrictions

The following requirements and restrictions exist on different parts of the collections of records that
represent the data label.

If the chart group contains a data label:

= The chart group SHOULD<13> contain two sequences of records that conform to the DFTTEXT
rule that have the same records with the same field values.

= If the chart group contains a DataLabExtContents record, the DataLabExtContents record in
the sequences of records that conform to the DFTTEXT rule on the chart group and the
DatalLabExtContents record that is not specified in the sequences of records that conform to the
DFTTEXT rule on the chart group SHOULD<14> contain the same field values.

= If the chart group contains a sequence of records that conforms to the DFTTEXT rule the
following restrictions apply:

= The fShowValue field of the AttachedLabel record SHOULD<15> equal the fShowValue
field of the Text record in the sequence of records that conforms to the DFTTEXT rule.

= The fShowPercent field of the AttachedLabel record SHOULD<16> equal the
fShowPercent field of the Text record in the sequence of records that conforms to the
DFTTEXT rule.

= The fShowLabelAndPerc field of the AttachedLabel record SHOULD<17> equal the
fShowLabelAndPerc field of the Text record in the sequence of records that conforms to the
DFTTEXT rule.
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2.2.3.12 Trendline

A trendline is a straight or curved line that graphically represents the general trend of the data
points (section 2.2.3.10) of a series (section 2.2.3.9). In addition to specifying the data and
formatting properties of the line, the trendline name and the trendline label can also be specified in
the trendline.

A trendline is defined by a sequence of records that conforms to the SERIESFORMAT rule (section
2.1.7.20.1) specified by the chart sheet substream (section 2.1.7.20.1) ABNF that contains a
SerAuxTrend record (section 2.4.250).

The following records and rules define the significant parts of a trendline:

= The SeriesText record (section 2.4.254) in the first sequence of records that conforms to the AI
rule (section 2.1.7.20.1) specifies a custom trendline name to display in the legend (section
2.2.3.8).

= The sequence of records that conforms to the SS rule (section 2.1.7.20.1) specifies the formatting
properties of the trendline. The vyi field of the DataFormat record (section 2.4.74) MUST specify
the zero-based index of the Series record (section 2.4.252) associated with this trendline in the
collection of all Series records in the current c