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Intellectual Property Rights Notice for Open Specifications Documentation

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

A Copyrights . This documentation is covered by Microsoft copyrights. Regardless of any other terms
that are contained in the terms of use for the Microsoft website that hosts this documentation, you
may make copies of it in order to develop implementations of the technologies described.in the

Open Specifications and may distribute po rtions of it in your implementations using these
technologies or your documentation as necessary to properly document the implementation. You
may al so distribute in your i mplementation, with or

code samples that  are included in the documentation. This permission also applies to any
documents that are referenced in the Open Specifications.

>

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

>

Patents . Microsoft has patents that may cover yourdimplementations of the technologies described

in the Open Specifications. Neither this notice nor Microsoft's delivery of the documentation grants

any licenses under those or any other Microsoft patents: However, a given Open Specification may
be covered by Microsoft ~ Open Specification Promise _.or the. Community Promise . If you would prefer
a written license, or if the te chnologies described in the Open Specifications are not covered by the

Open Specifications Promise or Community Promise, as applicable, patent licenses are available by

contacting iplg@microsoft.com

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

A Fictitious Names . The example companies, organizations, products, domain names, e -mail
addresses, logos, people, places, and events depicted in this documentation are fictitious. No
associat ion 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 specif ically described above, whether by implication, estoppel, or otherwise.

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

Preliminary Documentation. This Open Specification provides documentation for past and current
releases and/or for the pre  -release version of this technology. This Open Specification is final
documentation for past or current releases as specifically noted in the document, as appli cable; itis
preliminary documentation for the pre -release versions. Microsoft will release final documentation in
connection with the commercial release of the updated or new version of this technology. As the

documentation may change between this prelimi nary version and the final version of this technology,
there are risks in relying on preliminary documentation. To the extent that you incur additional
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Revision Summary

Revision Revision

Date History Class Comments

6/27/2008 1.0 First release

1/16/2009 1.01 Updated IP Notice

7/13/2009 1.02 Major Changes made for template compliance

8/28/2009 1.03 Editorial Revised and edited the technical content

11/6/2009 1.04 Editorial Revised and edited the technical content

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

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

7123/2010 2.04 No Change No changes to the meaning, lang uage, or farmatting of the
technical content.

9/27/2010 2.05 Editorial Changed language and formatting in the technical content.

11/15/2010 2.05 No Change No changes to the meaning, language, or formatting of the
technical content;

12/17/2010 2.05 No Change No changes to the meaning, language, or formatting of the
technical content.

3/18/2011 2.05 No Change No changes to the meaning, language, or formatting of the
technical content.

6/10/2011 2.05 No Change No changes to the meaning, language, or formatting of the
technical content.

1/20/2012 3.0 Major Significantly changed the technical content.

4/11/2012 3.0 No Change No changes to the meaning, language, or formatting of the
technical content.

7/16/2012 3.1 Minor Clarified the meaning of the technical content.

10/8/2012 3.2 Minor Clarified the meaning of the technical content.

2/11/2013 3.3 Minor Clarified the meaning of the technical content.

7/30/2013 3.3 No Change No changes to the meaning, language, or formatting of the
technical content.

11/18/2013 3.3 No Change No changes to the meaning, language, or formatting of the
technical content.

2/10/2014 33 No Change No changes to the meaning, language, or formatting of the
technical content.

4/30/2014 3.4 Minor Clarified the meaning of the technical content.

7/31/2014 4.0 Major Significantly changed the technical content.

10/30/2014 4.1 Minor Clarified the meaning of the technical content.

3/16/2015 5.0 Major Significantly changed the technical content.
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2.9.180« PCNhQGTADSDEl ..ccocviiiiiiiiiiiiiiiiiis v e 360
2.9.181  PChgTabsDeICIOSE .....ccccoviiiiiiiiiiiiiiiiiis et e 360
2.9.182 = PChgTabsOperand .......cccoccviiiiiiciiies vt e 361
2.9.183  PChgTabsPapXOperand .......ccccccccoiviceiiiiies e iiea e eeeeaees 361
2.9.184  PODAPPIYTO it e eeeree e 362
2.9.185  PgbhOFfSEIFIOM .ooiciiiiiiiiiiiiiiiie e e 362
2.9.186  PgbPageDepth ...t e 362
2.9.187  PGPAITAY .oeviiiiiiiiiiciiiieiiiiieiiit ettt e e .. 362
2.9.188  PGPINMO cioiiiiiiiiiiiiiiiiiies e e e .. 363
2.9.189  PGPOPUONS cocveiiiieiiiiiiiciiieiiis et areesaee e 364
2.9.190  PICF . e e 365
2.9.191  PICF_SNAPE .iccoiiiiiiiiieiiiiiiiiiis e e 366
2.9.192  PICFANAOFfICEAMDALA  ..occcveviiiiiiiiiiciiieiis e e 366
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2.9.193  PICMID ..cciiiiiiiiiiiiiiviiiiiis e e e 367

2.9.194  PICTGISY oiiiiiiiiiiiiiiiiciiiiies e e e .... 369
2.9.195  PHUAC .ooooiiiiiiiiiiiiiviiiiis s e e 369
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2.9.206  PNFKPCRPX oiiiiiiiiiiiiiciiciiiiiiis et e e e sne e 377
2.9.207  PNFKPPAPX coiciiiiiiiiie i e enea e eeeesiaeee b 377
2.9.208 PositionCodeOperand .....cccccccevviiiiiiiiiiiiis e e 377
2.9.209  PrCuiciiciiiiiiiiinieiieis s e @ 8 e aeeeeneens 378
2.9.210  PreData ....cccccviiiiiiiiiiiiiiies v rfesieess s aatbe e ... 378
29211 PIDIVE it e e e 378
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2.9.213  PrENVPOIT .ooiiiiiiiiis e it e .379
2.9.214  PIM i s | et e e 379
2.9.215  PrmMO oo i i e 380
2.9.216  Prml s e e e e 381
2.9.217  PropRMArK ..cccccoiiiiiiiiiiiieiiieiee evereesitastie e sesanh eeeseeeeneee e neee s 381
2.9.218  PropRMarkOperand .....cccccccvviiiiiiiens it eeesieeeneee e 382
2.9.219  ProteCtionTYPE .ooeccvivieeiiiiiiiiiiene £ it eeerieeeneee e 382
2.9.220  PRTI oot bbb e e 382
2.9.221  PTIStAINfOOPErand ... siiniiiiiines carbieeeeie e e 383
2.9.222 RCA .o bt e e 383
2.9.223  ReCipIeNtBaSe ...t i e 384
2.9.224  RecipientDataltemM  ....vccciiciitiiiiis e eeenee e 384
2.9.225  ReCipientInfo it e e 385
2.9.226  RecCipientTermMiNator . ..o e aeeaeeee e 386
2.9.227 RIS vt e e 386
2.9.228  ROCAD .ottt iiiiiie e e e 387
2.9.229  ROXOCXINTO it e e 387
2.9.230  RMATHhreading it e e 388
2.9.231  RNC.diiiiiiiidonneniiiiie | e e e 393
2.9.232 ROUESIID ittt cinfiiiiiiiiiies et e ..393
2.9.233.. ROULESIIPINTO i e e 394
2:9.234"  RoUteSIHPProteCioNENUM ..o e eees aveeenaeeas 395
2.9.235 SBKCOPEIANA ...ccooviiieiiiiiiiiiiiiieiiis e e 395
2.9.236 /SBOrientationOPerand .....cccccccvvviiiiiiciies s aaree e 395
2.9.237< SCIMOPEIANGd ....ccoeiiiiiiiiiiiiiiiieiiis e aereee e 395
2.9.238 . SDMBINOPEIaNd ...cccciiiiiiiiiiiiiiieiiiies et eeeeaeee e 396
2.9.239 1 SDTI oottt e e e 396
2.9.240  SDTT oot ettt e e 397
2.9.241 SDxaColSpacingOperand  ......cccccciiieiiiiiieiies e areeeeaeas 397
2.9.242  SDxaColWidthOperand ......ccccoiiiiiiiiiies s e 397
2.9.243  SEd ..ot e e e 398
2.9.244  SEIST ot e e e 398
2.9.245  SEPX iiceiiiiii e e e e 400
2.9.246  SFPCOPEIANd ....ccccccoviiiiiiiiiiiiiiiiis e e 401
2.9.247 SN ..t e e e 401
2.9.248  ShABO ....coooviiiiiiiiiiiciieis e e e 402
2.9.249  SHDOPEraNd ...ccccoovviiiiiiiiiiiiiiiiis vt eeeree e 403
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2.9.250  SLNCOPErand ....ccccccvciiiiiiiiiiiiiiis e eeseee e 403

2.9.251  SMartTagData .......cccccccciiiiiiiiiiiiis e eeeee e e 403
2.9.252  SortColumnANdDIFreCtiON  ccoiiiiiiiiciiiciiiiieiis e eeeeeae e 404
2.9.253  SPA . e e e 404
2.9.254  SPelliNgSPIS oieiiiiiiiis e e 406
2.9.255  SPgbPropOperand ........ccccccciiiiiiiiiiiccs e e 406
2.9.256  SPLS .t e e e 407
2.9.257  SPPOPEraNd .....ccccocviiviiiiiiiiiieiiit et arree e e s 408
2.9.258  STD cciioiiiiiiiiiiciiiiiieiies s e e 408
2.9.25 9 SHf s s e ediebn 409
2.9.260  StATBASE ...covciiviiiiiiiiiiiiiis e e ... 409
2.9.261  StAfPOSI2000 ...ccooiviiiiiiiiiiiiriiiniiess e e 411
2.9.262  StdfPOSt20000rNONE  ..ooviiiiiieiiiiiiiiiiens v aateeae s 412
2.9.263  StKCharGRLPUPX ....cccccviiiiiiiiiiiiiiiens v neeiees avcfinesee e 412
2.9.264  StkCharLPUPXGILPUPXRM ..o eveeeviee e edities eveesins 413
2.9.265  StkCharUpXGrLPUPXRM ..ot eeeeiie e vteeesnire e eeeviieneans 413
2.9.266  SEKLIStGRLPUPX ....coiiiiiiiiiiiiiiiiiiiiee eerieeie e siee e siee s 0 iiaieaiaatba e 413
2.9.267  StkPAaraGRLPUPX ....cccciiiiiiiiiiiiiciiens eevveicsreneeseensfiess et 414
2.9.268  StkParaLPUPXGILPUPXRM ..o el it e 414
2.9.269  StkParaUpXGrLPUPXRM  ..cooiiiiiiiiiiiiiiieiiins e seeeatben e | eeeiee s 415
2.9.270  StkTAbIEGRLPUPX ....ccoviiiiiiiiiiiiiiiiiiis e sifois it dbeeiieeiesee e 415
2.9.271  STSH i el et e 416
2.9.272  STSHI o v faes i e 417
2.9.273  STSHIB oioiiiiiiiiiiiviiiies et e . 417
2.9.274  SESNIf oo i e e 418
2.9.275  SESNILSA oo e e s ... 419
2.9.276  SHDFASSOC oo M i e 419
2.9.277  SHBFAINBKMK oo | i e 421
2.9.278  SHDFAULOCAPLION i fiiiiiens rtsstbeeee e e 421
2.9.279  SHBBKMK oo e e 422
2.9.280  StbfBKMKBPREPAIIS ' ..ot it vt nnees aveeeneeeneeas 426
2.9.281  SttbfBKMKFACIOId ...t s i e 427
2.9.282  SHBBKMKFCC ittt 5 e e 428
2.9.283  SHOBKMKPIOt ..ot it 5 e e 429
2.9.284  SHBBKMKSAL ..ottty e e 430
2.9.285  SHDfCAPUON il ittt e e 431
2.9.286  SHDIFMN . hiiiieh e e ... 432
2.9.287  SHDBGISY | coivoidiiiiiiiiiiiiiiiis s e .. 432
2.9.288  SHDFNM i diiiiis e e ... 433
2.9.289  SHDBRFS .. e e e ... 434
2.9.290.. SHBfRMark ... e e 435
2:9.291  SHUDGISYSLYIE oo e e 436
2.9.292 SHDLISINAMES oo e e 437
2.9.293  [SHDPIOtUSEFR ...oooiiiiiiiiiiiciiiiis et e 438
2.9.294 SHDRGIPIC i e e 439
2.9.295 | SHBSAVEIBY ..o e e 440
2.9.296  SUDTIMDA  ooooiiiiiis e e 440
2.9.297  SHBWG oo e e e 441
2.9.298  SIWUSEI oiiiiiiiiiiiiiciriiiiiiies e eeeeea e e .. 441
2.9.299  SLY i e e e 442
2.9.300  TADIC ..ot e e e 443
2.9.301  TABLC oo e e e 443
2.9.302 TableBordersOperand ......cccccoviiiiiiiiiis s e 443
2.9.303 TableBordersOperand80  .......cccccciviiiiiiiiciis e e 444
2.9.304 TableBrcB80OPErand .....cccccccciiiiiiiiiiiiies e aeereeee e 445
2.9.305 TableBrcOperand ......cccccccciiiiiiiiiicis e e 446
2.9.306 TableCellWidthOperand .....cccciiieiiiiiiiins e e 447
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2.9.307  TABIESEl coooieiccie s et e .. 447

2.9.308 TableShadeOperand ......cccccciiiiiiiiiiiiis e aeeaeee e 447
2.9.309  TBC i s e e 448
2.9.310  TBD oot s e e 448
2.9.311  TBDEHA .ooooiiiiiiiiiiiiiiiiiies s e e ... 449
2.9.312  TBKO oot e e 451
2.9.313  TCBO .icciiiiiiiiiiiiisiiiiiieiis e e e 451
2.9.314  TCellBrcTypeOperand ....cccccceiiiiiiiiiiiiiiiiis et niiees arreee s 452
B2 TR 31 1 T I oo 452
2.9.316  TCO255 .coiiiiiiiiiiiinienienis e eereee e 453
29317  TCORF..coiiiiiiiiiiiit s e tabs 454
2.9.318  TCOSHDI oo e ... 454
2.9.319  TCGSHDBICOrE .iviiiiiiiicciicciiiiiis e eereeeaieee et raae e R 455
2.9.320 TCN ot e eeennben eeveants 455
2.9.321 TDefTableOperand .......cccccciciiiiiiiiiies e i, 456
2.9.322  TDXaColIOPErand .....cccccccvcviiiiiieciiiiies e aeaaabeeeaer e 456
2.9.323  TEXIFIOW oo s e e ... 457
2.9.324  TINSErtOPerand ......ccccccciviiiiiiiiiiee e endhe aatieeeseee et 457
2.9.325  TIQ oot e e e 458
2.9.326 TLP oot e e bt D e 458
2.9.327  ToggleOperand .....cccoccviiiiiiiiiicns e e eeessbenn e 459
2.9.328  TPIC st s | e e 459
2.9.329  TPICBUIIAIN i e e 459
2.9.330  TPICUSEN oooiiiiiiiiiiiiiiciiieiis ettt eerireathee e ... 460
29331 TIMDA oo e e e 460
2.9.332  UFEL. it vttt et e 461
2.9.333  UID oot et e e 462
2.9.334  UIdSEl .cooiiiiiiiiiiiiiiiiiiieis et e e 462
2.9.335  UIM i it e e 463
2.9.336 UPXCNPX  cooiiiiiiiiiieiiiieiiiiiiine | ettt enies ereeeseeesae e .. 463
2.9.337  UPXPAdAING ..ccoooefitinniniiiiiiiiiinies ciestbireeseesieenesnesiese aeesee e see e 464
2.9.338  UPXPAPX iiiiiiiiieiiiieafhiiiees et aerieee e ... 465
2.9.339  UPXRM ooiiiiitiiiiiiiits. st nnene eeneene e e 466
2.9.340  UPXTAPX coriiiriiiiiiiietie i 5 aiiiebieeeeeeseninnnnre e e s eeeeesaaneneeereee s s ... 466
2.9.341  VerticalAlIgN ..ottt e e 468
2.9.342  VerticalMergeFlag. .....cciiciiiiiiiiiiiis e e 468
2.9.343  VertMergeOperand .......ccoivceeiccniiciiiees eveereeenee e eee e eeeneeeeneee e 468
2.9.344  VJC ittt L s e e 469
2.9.345  WHEeIghtADS i iiiis i e 469
2.9.346  WKB it e e e 469
29347 WPMS ..ooiiiiiiiiiiiic s e e e 470
29.348  WPMSOL .ooviiiiiiiiiiiiiiiiiies v e e ... 471
2.9.349  XAS i s e e 471
2.9.350 S XAS_NONNEQY ...oooviiiiiiiiiiieiiiiiis et e 471
2.9.3517 XAS_PIUSONE .ooociiiiiieiiiiiciiieiiie et e 472
2.9.352 . XSDR it e e e 472
2.9.353  XSl.iiiiiiiiiiiiiiiiinieiiens et e aereeneea 472
2.9.354  XSIZ oot s e e 473
2.9.355  YAS i e e e 473
2.9.356 YAS_NONNEQ .iiiiiiiiiiiiiiiiciiiiieiiies et nies e 473
2.9.357  YAS _PIUSONE oottt ettt aeeeaee e 473
3 Structure EXamplesS s s e 474
3.1 EXample Of @ CIX s s e 474
3.2 Example of @ SECHON oot e e 480
3.3 Example of a BOOKMArk .ot e e 484
3.4 Example of @ PICBtECNPX it ettt aeereeee e 489
12 / 557

[MS-DOC] - v20150316

Word (.doc) Binary File Format
Copyright © 2015 Microsoft Corporation
Release: March 16, 2015



3.5 Example of a PIcBtePapx .......ccccoceeeivcieeeennen,

3.6 Example of Table Row Properties
3.7 Example of a  LiSt ...coooooeiiiiiiiiieees
4 Security ConsiderationS s s arreeee s e 522
4.1 Encryption and Obfuscation (Password to Open) e e 522
4.2 Write Reservation PasswWord — .....ooiiiiiiiiiiiiiiiies et eeeeeaea 522
5 Appendix A: Product B EhAVIOr s e e 523
6  Change TraCKiNg  coocciiiiiiiiiiiciiiieeiiis et eerreee e .. 541
T INAEX o vt eeeeeee—————————aae rreeeeeeaeeaeas 543

13 / 557

[MS-DOC] - v20150316

Word (.doc) Binary File Format
Copyright © 2015 Microsoft Corporation
Release: March 16, 2015



1 Introduction

This document specifies the Word Binary File Format (.doc) Structure, which defines the Word Binary
File Format ( .doc). The Word Binary File Format is a collection of records and structures that specify
text, tables, fields, pictures, embedded XML markup, and other document content. The content can be
printed on pages of multiple sizes or displayed on a variety of de vices.

The Word Binary File Format begins with a master record named the File Information Block, which
references all other data in the file. By following links from the File Information Block, an application
can locate all text and other objects in the f ile and compute the properties of those objects.

Sections 1.7 and 2 of this specification are normative and can contain the terms MAY, SHOULD, MUST,
MUST NOT, and SHOULD NOT as defined in RFC2119] . All other sections and examples in this
specification are informative.

1.1 Glossary

The following terms are specific to this document:

accelerator key : Any combination of keys that are pressed simultaneously to run a' command.

allocated command : A built -in command that requires the user to specify a value for a parameter
when customizing the command.

anchor : A set of qualifiers and quantifiers that specifies the location of an element or object within
a document. These values are typicall y relative to another element or known location in the
document, such as the edge of a page or margin.

annotation bookmark : An entity in a document that is used to denote the range of content to
which a comment applies.

ASCII : The American Standard Code fo rInformation 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

ASCII character or an array of 8 -bit ASCII characters with the high bit of each character set to
zero.

Augmented Backus - Naur Form (ABNF) : A modified version of Backus -Naur Form (BNF),
commonly used by Internet specifications. ABNF notation balances compactness and simplic
with reasonable representational power. ABNF differs from standard BNF in its definitions and

- bit

ity

uses of naming rules, repetition, alternatives, order -independence, and value ranges. For more

information, see RFC5234] .

auto spacing : A condition in which space is inserted automatically before and after a series of
consecutive paragraphs that do not have breaks or other items between them.

AutoCaption.  : A feature that adds a caption to an object automatically when the object is inserted

in a document.

AutoCorrect : A feature that corrects errors and makes other substitutions in a document
automatically by using default and user -defined settings.

auto -hyphenated : A condition of content where the distance between the text is measured and
maintained to force breaks automatically in elongated words that would not otherwise end
correctly on a line.

automark file : Afile that stores the text, location, and index level of a set of characters that were
marked for inclusion in a document index.
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AutoSummary : A process in which key points are identified in selected text by analyzing
document content. A score is assigned to each sen tence; sentences that contain frequently used
words are given a higher score.

AutoText : A storage location for text and graphics, such as a standard contract clause, that can be
used multiple times in one or more documents. Each selection of text or graphi cs is recorded as
an AutoText entry and assigned a unique name.

bar tab : A tab that specifies where to draw a vertical line or bar in a paragraph. It neither affects
the position of characters nor creates a custom tab stop in a paragraph.

bidirectional compatibility : The ability to display and process text in two directions, right -to-left
and left -to-right.

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

bookmark : An entity that is used in a document to denote the beginning and-ending character
positions of specific text in the document, and optionally, metadata about that text or its
relationship to other referenced parts of the document.

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 f  or text on the page.

cell : A box that is formed by the intersection of.a row (2) and a column (2) in a worksheet or a
table. A cell can contain numbers, strings, and formulas, andvarious formats can be applied to
that data.

cell margin  : A measurement of t < he distance between the border of a cell and the nearest pixel in
a character or digit of data in.the cell. There are top, bottom, right, and left margins. See also
cell spacing

cell spacing : A measurement of the distance between the cells of a table or worksheet. Most
tables and worksheets are implemented with contiguous cells, in which case the cell spacing
value is O (zero). See also cell margin

CGAPI : An API that is implemented by grammar checkers that have been licensed to Microsoft
Corporation by external vendors.

chapter numbering : A page numbering format in which pa ges are numbered relative to the
beginning of a chapter within a document instead of the beginning of the document. The chapter
number is typically included in a page number; for example "3 i2,0 where "3" is the cha
number and "2" is the number of tha t page within that chapter.

character pitch : A quality that measures the number of characters that can be printed in a
horizontal inch. Pitch is typically used to measure monospace fonts.

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

character unit : A horizontal unit of measurement that is relative to the document grid and is used
to position content in a document.
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class identifier (CLSID) : AGUID that identif ies a software component; for instance, a DCOM
object class (4) or a COM class.

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 providin g 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.

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] .

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

custom toolbar . A type of toolbar that contains a user -defined set of controls and is not included
in an application by default. A custom toolbar has a toolbar identifier value of "1".

custom toolbar control : A user -defined control that can be added to a toolbar. A.custom toolbar
control has a toolbar control identifier (TCID) value of "1" and can be one of the following
types of controls: ActiveX, Button, ComboBox, DropDown, Edit; 0r Popup.

deletion point : A po sition between two existing characters; or a position before or after a
character, where text was removed. If a caret is positioned at a deletion point, the point can
retain unique formatting and that formatting can be reapplied to any text that is inserte d at the
deletion point.

digital signature : A value that is generated by using a digital signature algorithm, taking as input
a private key and an arbitrary -length string, such that a specific verification algorithm is
satisfied by the value, the input string, and the public key corresponding to the input private
key.

document : An object in a‘content database such as a file, folder, list (1), or site (2). Each object is
identified bya URI .

document grid : A feature that enables the precise layout of full -width East Asian language
characters by specifying the-number of characters per line and the number of lines per page.

document template : (1) Afile that serves as the basis for new documents.

(2) Afile that contains predefined formatting, layout, text, or graphics and that serves as the
basis for new documents with a similar design or purpose.

East Asian character : A character that is part of the Simplified Chinese, Traditional Chinese,
Japanese, or Korean character set

East Asian language : A spoken or written communication that consists of words that are used
within the grammatical and syntactic structure of Simplified Chinese, Traditional Chinese,
Japanese, or Korean.

East Asi an line breaking rules . A set of algorithms that define how text is parsed and displayed
to ensure that line breaks and word wraps follow the rules of various East Asian languages,
including Simplified Chinese, Traditional Chinese, Japanese, and Korean.

en d of cell mark . A character with a hexadecimal value of "0x07" that is used to indicate the end
of a cell in a table.
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end of row mark : The combination of a character, hexadecimal value of "0x07", and a paragraph
property, sprmPFTtp, that is used to indicat e the end of a row in a table.

endnote : A note that appears at the end of a section or document and that is referenced by text in
the main body of the document. An endnote consists of two linked parts, a reference mark
within the main body of text and the corresponding text of the note.

endnote continuation notice : A set of characters indicating that an endnote continues to the
next page. The default notice is blank.

endnote continuation separator : A set of characters that indicates the end of document text on
a page and the beginning of endnotes that continue from the preceding page.

endnote separator : A set of characters that separates document text from endnotes-about that
text. The default separator is a horizontal line.

field : An element or attribute (1 ) in a data source that can contain data.

field type : A name that identifies the action or effect that a field has within‘a document. Examples
of field types are Author, Page, Comments, and Date.

file allocation table (FAT) : A data structure that the oper ating system creates when a volume is
formatted by using  FAT or FAT32 file systems. The operating system stores-information about
each fileinthe FAT so that it can retrieve the file later.

footer : One or more lines of text in the bottom margin area of a page in a document or a slide in a
presentation. A footer typically contains elements such as the page humber and the name of the
file.

footnote : A note that appears at the end of a page, section, chapter, or publication. It explains,
comments on, or provides references for/text in the main body of a document. A footnote
consists of two linked parts, a reference mark within the main bo dy of the document and the
corresponding text of the note.

footnote continuation notice . A set of characters indicating that a footnote continues to the next
page. The default notice is blank.

footnote continuation separator : A set of characters that indic ates the end of document text on
a page and the beginning of footnotes that continue from the preceding page.

footnote separator : Aset of characters that separates document text from footnotes about that
text. The default separator is a-horizontal line.

form field : A data -entry area on a webpage, document, or form.

format consistency checker : An application that applies a wavy blue underline to text where the
formatting is similar, but not identical, to comparable text in a document.

format consistency - ch ecker bookmark : An entity in a document that is used to denote text
where the formatting is similar, but not identical, to comparable text in the document, and the
user indicated that the formatting inconsistency is not to be flagged.

frame : A space, displ ayed onscreen as a box, that contains a specific element of a publication.

full save : A process in which an existing file is overwritten with all of the additions, changes, and
other content in a document.

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.
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grammar checker : An application that uses default or user -defined settings to search for
grammatical errors in a document.

gra mmar checker cookie : An entity in a document that a grammar checker uses to denote a
possible grammatical error in the document and data about that error.

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.

gutter margin : A margin setting that adds extra space to the side or top margin of a document
that will be printed and bound. A gutter margin ensures that text is not obscured by the bin ding.

Hangul -Hanja converter (HHC) . A collection of dictionaries that readers can use to search for
and select a Hanja word that corresponds to a specified Hangul word, or a Hangul word that
corresponds to a specified Hanja word.

header : Aline, orlines, of content in the top margin area of a page in a document or.a slide in a
presentation. A header typically contains elements such as the title of the chapter, the title of
the document, a page number, or the name of the author.

heading style  : Atype of pa ragraph style that also specifies a heading level. There are as many as
nine built -in heading styles, Heading 1 through Heading 9.

horizontal band : A set of rows in a table that are treated as‘a single unit, typically to ensure the
consistency of the layou t and the format.

HTML image map  : Animage that contains more than one hyperlink on a webpage. Clicking
various parts of the image links the user to otherresources on another part of the page, a
different page, or a file.

hybrid list  : Anine -level listth atis exposed inthe user interface as a collection of nine, one -level
lists, instead of a single nine -leveldlist.

Hyperlink view : A document view that displays a document as it would appear as a webpage.

incremental save : A process in which an existing fi le is modified to reflect only additions or
changes to a document, while maintaining all other existing content in the file.

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

insertion point : A position between two existing characters, or a position before or after a
character, where text can be inserted. If a caret is positioned at an insertion point, the point can
have unique formatting, which is applied to any text that is inserted at the insertion point.

kinsoku : A rule set in the Japanese language that is used to d etermine characters that are not
permitted at the beginning or end of a line.

Kumimoji  : A text layout setting that displays annotative characters inline next to the text to which
they apply. It is typically used with East Asian text to indicate pronunciati on.

labels document : A document that stores label design and printing information in conjunction
with a mail merge document.

language auto  -detection : A process that automatically determines the language code identifier
(LCID) for text in a document.
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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.

line numbers  : A formatting property in which each line of text is prefixed with a sequential
number as part of a larger ¢ ollection of lines on a page.

line unit : A vertical unit of measurement that is relative to the document grid and is used to
position content in a document.

list level : A condition of a paragraph that specifies which numbering system and indentation to
use, relative to other paragraphs in a bulleted or numbered list.

listtab : A tab stop that is between a list number or bullet and the text of that list item.

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

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 ri ght : 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.

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.

mail merge : The process of merging information into-a document from a data source (1) , such as
an address book or database, to create customized documents, such as form letters or mailing
labels.

mail merge data source : Afile or address book that contains the information to be merged into a
document during a mail merge operation.

mail mer ge header document : Affile that contains the names of the fields in a mail merge data
source.

mail merge main document : A'document that contains the text and graphics that are the same
for each version of the merged document, such as the return address or salutation in a form
letter.

manifest  : Affile 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 pac k, and the dependencies that
it has on other files and components.

master document : A document that refers to or contains one or more other documents, which
are referred to as subdocuments. A master document can be used to configure and manage a
multipart. document, such as a book with multiple chapters.

menu toolbar  : A type of toolbar that is displayed in an application window, typically at the top,
and provides a set of menu controls from which the user can select. Activating a control on the
toolbar displ ays a list of commands in that menu, and the menu remains open until the user
closes it or chooses a menu command.

message identifier : A string that uniquely identifies an email message.
NLCheck : An API that is implemented by grammar checkers that were developed by Microsoft
Corporation.
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Normal template : The default global template that is used for any type of document. Users can
modify this template to change default document formatting, or con tent for any new document.

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 2 007 and Microsoft Word 2010.

NT file system (NTFS) : NT file system (NTFS) is a proprietary Microsoft File System. For more
information, see MSFT -NTFS].

number text  : A string that is calculated automatically and represents the numbering scheme and
position of a paragraph in a bulleted or numbered list.

Object Linking and Embedding (OLE) : A technology for transferring and sharing:info rmation
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.

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

OLE control : A reusable software component that is designed to work in containers that support

Object Linking and Embedding (OLE) 2.0.
OLE object : An object that supports the Object Linking @nd Embedding (OLE) protocol.
outline level  : A type of paragraph format ting that can be used to assign a hierarchical level, Level

1 through Level 9, to paragraphs in a document. After outline levels are assigned, an outline of
a document can be viewed by using Outline view; the document map, or the navigation pane.

page bord er: A line that can be applied to the outer edge of a page in a document. A page border
can be formatted for style, color, and thickness.

paragraph mark : An entity in @ document that is used to denote the end of a paragraph and has
a Unicode character code of 13.

paragraph style : A combination of character - and paragraph -formatting characteristics that are
named and stored as a set. Users can select a parag raph and use a paragraph style to apply all
of the formatting characteristics to the paragraph simultaneously.

personal style  : A list of formatting settings that is applied to a document or an Internet message
when it is opened or created by a specific use r on a specific computer. The settings are
associated with a user and a computer.

physical left. A leftward position that is not relative to the language orientation of document
content. See also . logical left

physical right  : A rightward position that is not relative to the language orientation of document
content. See also logical right

point : A unit of measurement for fonts and spac ing. A point is equal to 1/72 of an inch.

policy labels  : A set of fields that stores metadata about a document and is defined by an
information management policy.

primary shortcut key : The default combination of keys that are pressed simultaneously to
exec ute a command. See also  secondary shortcut key

Print Preview view : A document view that displays a document as it will appear on a printed
page.
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ProgID : Anidentifier 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 revision mark . A type of revision mark indicating that one or more for matting
properties, such as bold, indentation, or spacing, changed.

range -level protection : A mechanism that permits users to change only specific parts of a
protected document while restricting access to all other parts of the document. See also range -
level protection bookmark

range -level protection bookmark : An entity in a document that is used to denote a range'of
content that is an exception to a document -level protection setting.

Reading La youtview : A document view that displays a document as it will appear on a printed
page and is optimized for reading a document on a computer screen. Two pages are displayed
simultaneously, side -by-side.

repair bookmark : An entity in a document that is use d to denote text-that was changed
automatically during a document repair operation.

rich text : Text that is formatted in the Rich Text Format, as described in MSET -RTF].
right -to -left : Area ding and display order that is optimized for right -to-left languages.

Ruby : A text layout setting that displays annotative characters above or to the right of the text to
which it applies. It is typically used in East Asian documents to indicate pronunciat ion or to
provide a brief annotation.

ScreenTip : Asmall pop -up window that provides brief context -sensitive help when users point to
an item.
secondary shortcut key : A user -defined combination of keys that are pressed simultaneously to

execute a command. Seealso primary shortcut key
section : (1) A collection of user profile properties that appear together on a profile site.

(2) A portion of a document that is terminated by a section break or the end of the document. A
section can store unique;-page -level formatting, such as page size and orientation, and other
formatting features such as headers and footers.

section break  : A spec ial character that terminates a section and acts as a repository for the
properties of the specified section.

shading pattern : A background color pattern against which characters and graphics are displayed,
typically in tables. The color can be no color or it can be a specific color with a transparency or
pattern value.

smarttag : 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 bookmark : An entity in a document that is used to denote the location and presence of
a smart tag.
smart tag recognizer :An add -inthat can interpret a specific type of smart tag, such as an

address or a financial  symbol, in a document and display an action button that enables users to
perform common tasks for that data type.
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South Asian language : A spoken or written communication consisting of words that are used
within the grammatical and syntactic structure of a language of southern Asia, such as Hindi,
Urdu, or Tamil.

structured document tag : An entity in a document that is used to denote content that is stored
as XML data.
structured document tag bookmark : An entity in a document that is used to denote the loca tion

and presence of a  structured document tag

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

subdocument  : A document that can ber eferred to or inserted into another document.
Subdocuments can be referenced by master documents and other subdocuments.

table depth  : An indicator that specifies how tables are nested and how to display paragraphs
within those tables. The depth is derived from values that are applied-to-paragraph marks, cell
marks, or table -terminating paragraph marks. A paragraph that is notin a table has a table
depth of "0" (zero); a nested table has a table depth of one greater than the cell that contains
it.

table sty le : A set of formatting options, such as font, border formatting, and row banding, that
are applied to a table. The regions of a table, such as the header row, header column, and data
area, can be variously formatted.

Tatenakayoko : A text layout setting th at displays a range of text perpendicular (horizontal) to the
flow of other text (vertical).

toolbar : A row, column, or block of controls that represent tasks or commands within an
application. A toolbar can be either a menu toolbar, which provides access to menu commands,
or a basic toolbar, which contains buttons that provide shortcuts to tasks that are frequently
accessed from menus.

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 control identifier (TCID) : An integer that identifies a specific control on a toolbar.

toolbar delta  : A file component that stores a modification that a user made to a built -in toolbar.
Stored modifications include adding, changing, or removing a control from a built -in toolbar.

TrueType font  : A type of computer font that can be scaled to any size. TrueType fonts are clear

and readable in all sizes and can be sent to any printer or other output device.

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.

Unicode : A character encoding standard developed by the Unicode Consortium that represents
almost all of the written languages of the world. The Unicode standard [UNICODES.0.0/2007]
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. Th e URl is an addressing
mechanism defined in Internet Engineering Task Force (IETF) Uniform Resource Identifier (URI):
Generic Syntax [RFC3986] .
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Universal Input Method (UIM) - An application or  service that provides multilingual support and
delivers text services such as keyboard processors, handwriting recognition, and speech
recognition

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

vertical band  : A set of columns in a table that are treated as a single unit, typically for the
purpose of layout and formatt ing consistency.

virtual key code : A symbolic constant name, hexadecimal value, or mouse or keyboard equivalent
that provides a hardware - and language -independent method of identifying keyboard keys. Each
virtual key code represents a unique keyboard key and also identifies the purpose of hat key.
The keyboard driver provides one or more keyboard layouts that maps keyboard scan codes to
the appropriate virtual key codes.

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

Warichu : A text layout setting that creates two sublines wi thin'a line and stacks text equally
between those sublines. One subline contains the text proper and the other subline contains
comments, notes, and annotations about that text.

Web Layout view : A view of a document as it might appear.in a web browser. For example, the
document appears as only one page, without page breaks.

word wrap : The process of breaking lines of text automatically to stay within the page margins of
a document or window boundaries.

Word97 compatibility mode : An application mode that pre vents users from applying formatting
and other document features and settings that are not supported in Microsoft Word 97 or earlier
versions of Word.

write -reservation password : A sequence of characters that need to be entered to modify a
document.
MAY, S HOULD, 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.

1.2 _References

1.2.1  Normative R  eferences

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.

[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

[Embed -Open -Type - Format] Nelson, P., "Embedded OpenType (EOT) File Format", W3C Member
Submission, March 2008, http://www.w3.0rg/Submission/2008/SUBM -EOT-20080305/

[MC - CPB] Microsoft Corporation, "Code Page Bitfields", http://msdn.microsoft.com/en -
us/library/dd317754.aspx
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[MC-FONTSIGNATURE] Micr osoft Corporation, "FONTSIGNATURE", http://msdn.microsoft.com/en -
us/library/dd318064.aspx

[MC -USB] Microsoft Corporation, "Unicode Subset Bitfields", http://msdn.microsoft.com/en -
us/library/ms776439.aspx

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

[MS - CTDOC] Microsoft Corporation, ”  Word Custom Toolbar Binary File Format Structure Specification

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

[MS -EMF] Microsoft Corporation, "  Enhanced Metafile Format "

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

[MS - ODRAW] Microsoft Corporation, " Office Drawing Binary File Format Structure Specification N
[MS -OE37 6] Microsoft Corporation, "  Office Implementation Information for ECMA -376:Standards
Support ".

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

[MS - OLEPS] Microsoft Corporation, "  Object Linking and Embedding (OLE) Property Set Data

Structures "

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

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

[MS -WMF] Microsoft Corporation, "  Windows Metafile Format™ " ".

[PANOSE] Hewlett -Packard Corporation, "PANOSE Classification Metrics Gu ide", February 1997,
http://www.panose.com

[RFC1950] Deutsch, P., and Gailly, J -L.,"ZLIB Compressed Data Format Specification version 3.3",
RFC 1950, May 1996, http:/Anww.ietf.org/rfc/rfe1950.txt

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

[RFC2822] Resnick, P., Ed., "Internet Message Format", RFC 2822, April 2001,
http://vwww.ietfhiorg/rfc/fc2822. txt

[RFC4234] Crocker, D., Ed., and Overell, P., " Augmented BNF for Syntax Specifications: ABNF", RFC
4234, October 2005,  http://www.rfc __-editor.org/rfc/rfc4234.txt

1.2.2 Informative References

[CSS-LEVEL1] Lie, H. and Bos, B., "Cascading Style Sheets: W3C Recommendation”, REC CSS1 -
19990111, January 1999, http://www.w3.0rg/TR/1999/REC -CSS1-19990111

[CSS-LEVELZ?] Bos, B., Celik, T., Hickson, 1., and Lie, H., "Cascading Style Sheets Level 2 Revision 1
(CSS2.1) Specification: W3C Candidate Recommendation”, July 2007,
http://www.w3.0rg/TR/2007/ CR-CSS21-20070719/

[MS - DCOM] Microsoft Corporation, " Distributed Component Object Model (DCOM) Remote Protocol
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%5bMS-LCID%5d.pdf
%5bMS-ODRAW%5d.pdf
%5bMS-OE376%5d.pdf
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%5bMS-OFFCRYPTO%5d.pdf
%5bMS-OLEPS%5d.pdf
%5bMS-OLEPS%5d.pdf
%5bMS-OSHARED%5d.pdf
%5bMS-OVBA%5d.pdf
%5bMS-WMF%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=115095
http://go.microsoft.com/fwlink/?LinkId=90301
http://go.microsoft.com/fwlink/?LinkId=90317
http://go.microsoft.com/fwlink/?LinkId=90385
http://go.microsoft.com/fwlink/?LinkId=90462
http://go.microsoft.com/fwlink/?LinkId=99527
http://go.microsoft.com/fwlink/?LinkId=114090
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[MS - OLEDS] Microsoft Corporation, " Object Linking and Embedding (OLE) Data S tructures ".

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

[MSFT -NTFS] Microsoft Corporation, "NTFS Technical Reference", March 2003,
http://technet2.microsoft.com/WindowsServer/en/Library/81cc8a8a -bd32 -4786 -a849 -
03245d68d8e41033.mspx

[MSFT - RTF] Microsoft Corporation, "Rich Text Format (RTF) Specification", version 1. 9.1, March 2008,
http://www.microsoft.com/en - us/download/details.aspx?id=10725

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

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

[UNICODES5.0.0/2007] The Unicode Consortium, "Unicode 5.0.0", 2007,
http://www.unic  ode.org/versions/Unicode5.0.0/

1.3  Overview

1.3.1 Characters

The fundamental unit of a Word binary file is a character: This includes visual characters such as

letters, numbers, and punctuation. It also includes formatting characters such as paragraph mar ks,
end of cell marks , line breaks, or  section breaks . Finally, it includes  anchor characters such as
footnote reference characters, picture anchors, and comment anchors.

Characters are indexed by their zero -based Character Position ,or CP (section 2.2.1). This
documentation is generally concerned with CPs (section 2.2.1 ), not with the underlying text. Section
2.4.1 specifies an algorith m for determining the text at a particular CP (section 2.2.1), but this is just

one of many pieces of information an application might look for. The reader needs to understand that
this documentat ion is much more about logical characters in a document than about physical bytes in
afile.

132 PLCs

Many features of the Word Binary File Format pertain to a range of CPs (section 2.2.1 ). For example,
a bookmark is arange of CPs (section 2.2.1 ) thatis named by the document author. As another
example, a fi ‘eld is made up of three control characters with ranges of arbitrary document content

between them.

The Word Binary File Format uses a PLC structure (section  2.2.2 ) to specify these and other kinds of
ranges of CPs (section 2.2.1 ). A PLC (section 2.2.2 )is simply a mapping from CPs (section 2.2.1 )to
other, arbitrary data.

1.3.3 Formatting

The formatting of characters, paragraphs, sections, tables, and pictures is specified as a set of

differences in formatting from the default formatting for these o bjects. Modifications to individual
properties are expressed using a Prl. A Prl is a Single Property Modifier, or Sprm , and an operand that
specifies the new value for the property. Each property has (at least) one unique Sprm_ that modifies
it. For exa mple, sprmCFBold modifies the bold formatting of text, and sprmPDxaleft modifies the
logical left  indent of a paragraph.
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The final set of properties for text, paragraphs, and tables comes from a hierarchy of styles and from
Prl elements applied directly (for example, by the user selecting some text and clicking the Bold
button in the user interface). Styles allow complex sets of properties to be specified in a compact way.
They also allow the user to change the appearance of a document without visiting every place in the

document where a change is necessary. The style sheet for a document is specified by a

defined in section  2.9.268 .

STSH,

See section 2.4.6.6 for the algorithm that determines the complete set of formatting for a character,

paragraph, table, or picture.

See section 2.8 .26 for the structure used to determine the boundaries of sections and the location of

their properties.

See section 2.6 for the complete list of Sprm s.

1.3.4 Tables

A table consists of a set of paragraphs that has a particular set of properties applied. There are special
characters that denote the ends of table cells and the ends of table rows, but.there are no characters
to denote the beginning of a table cell or the end of the table as a whole. Tables can be nested inside

other tables.

Section 2.4. 3 provides an overview of tables, and Sections 2.44 and 2.4.5 specify algorithms for
determining the boundaries of a table cell and tab le row, respectively.

1.3.5 Pictures

Pictures in the Word Binary File format can be either inline or floating. An inline picture is represented
by a character whose  Unicode value is 0x0001 and has  sprmCFSpec applied with a value of 1 and

sprmCPicLocation _ applied to specify the location of the picture data.

as

A floating picture is represented

by an anchor character with a Unicode value of 0x0008 with sprmCFESpec  applied with a value of 1. In
addition, floating pictures are referenced-by a PlcfSpa structure which contains additional data about
the picture. A floating picture can appear anywhere on the same page as its anchor. The document

author can choose to have the floating picture rearrange t he text in various ways or to leave the text
asis.

136 TheFIB

The main stream _ of the Word Binary File Format begins with a File Infor
specifies the locations of all other data in the file. The locations are specified by a pair of integers,
first of which specifies the location and the second of which specifies the size. These integers appear in

substructures of the ~ EIB such as the FibRgFclLch97 . The location names are prefixed with

names are prefixed with Icb .

1.3.7 Byte Ordering

mation Block, or

Some computer architectures number bytes in a binary word from left to right, which is referred to as
big -endian . The bit diagram for this documentation is big -endian. Other architectures number the
little -endian . The underlying file

bytes in a binary word from right to left, which is referred to as
format enumerations, objects, and records are little -endian.

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

following table.

Byte order Byte 0 Byte 1

Byte 2

Byte 3

Big-endian 0x12 0x34

0x56

0x78

FIB. The FIB

the

fc ; the size
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| Little -endian | 0x78 | 0x56 | 0x34 | 0x12 |

Unless otherwise specified, all data in the Word Binary File Format is stored in little -endian format.

1.3.8  General Organization of This Documentation

Section 2 of this documentation is arranged with high -level overviews followed by detailed
specifications.

Sections 2.1 through 2.4 provide gene ral specifications of structures and concepts that recur in this
documentation. Read these sections from beginning to end before delving deeper into section 2. The
most important part of this documentation is section 2.4 , which specifies algorithms for retrieving
document content and determining its properties.

Section 2.5 provides a complete specification of the FIB, including links to all referenced data
structures.

Section 2.6 provides a complete list of Sprm_elements and their operands; it can be considered a
complete list of the character, paragraph, table, and section properties supported by the Word Binary

File Format. Note that most picture properties are not represented by Sprm_elements. [MS-ODRAW
specifies most picture properties. Each Sprm_ definition specifies.the default value f or the property that
it modifies.

Section 2.7 provides a specification of document -level properties

Section 2.8 provides a complete spec ification of all PLC types. Finally, section 2.9 provides
specifications for data types referenced by previous sections. Sections 2.8 and 2.9 are intended to be
read as the destination of links from other sections; they are not intended to be read straight through.

Section 3 provides examples that relate to the algorithms in section 2.4 and examples of bookmarks

(1) and sections. These examples are intended to illustrate the concept of property storage, PLCs , and
numbering, and to demonstrate the mapping between CP (section 2.2.1 ) and underlying text (as
specified in section 2.4.1).

Section 4 discusses encryption, obfuscation, and other security issues relating to the Word Binary File
Format.

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

1.4  Relationship to Protocols and Other Structures

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

MS - ODRAW] for the persistence format for shapes.

MS -OVBA] for the persistence format for macros.

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

A [MS-OSHARED] for the persistence format for additional common structures.

> > >

The Word Binary File Format is superseded by ECMA-376] .
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15 Applicability Statement

This document specifies a persistence format for word processing document content and templates,
which can include text, images, tables, custom XML schemas applied to the content, and page layout
information. This persistence format is appl icable when the document content is intended to flow
across a set of pages as necessary for a particular media, and when the document can be printed. This
persistence format is not applicable when exact reproduction of a specific representation of the

cont ent across various media and devices is desired.

This persistence format is applicable for use as a stand -alone document, and for containment within
other documents as an embedded object as specified by MS -OLEDS].

This pe rsistence format provides interoperability with applications that create or read documents
conforming to this structure <1> .

1.6  Versioning and Localization

This document covers  versioning issues in the following areas:

Structure Versions: There is only one version of the Word Binary File Formatstructure.

Localization: This structure defines no general locale - specific processes or data. Locale  -specific
variations for specific fie  Id values within the structure are specified in the definition of the affected
field in Section 2.

1.7 Vendor -Extensible Fields

This persistence format can be extended by storing informationi n streams and storages that are 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

A Word Binary File is an OLE compound file as specified by MS - CFEB]. The file consists of the following
storages and streams.

2.1.1 WordDocument Stream

The WordDocument stream MUST be present in the file and MUST have an FIB at offset 0. It also
contains the document text and other information referenc ed from other parts of the file: The stream
has no predefined structure other than the FIB at the beginning.

In the context of Word Binary Files, the delay stream that is referenced in MS - ODRAW] is the

WordDocument stream.

2.1.2 1Table Stream or OTable Stream

Either the 1Table stream or the OTable stream MUST be present in thefile. If the FIB at offset 0 in the
WordDocument stream  has base.fWhichTbIStm set to 1, this stream is called 1Table. Otherwise, it is
called OTable.

If the document is encrypted as specified in section 2:2.6 , this' stream MUST have an

EncryptionHeader at offset 0, as specified in section 2.2.6 . If the document is not encrypted, this

stream has no predefined structure. Other than the possible EncryptionHeader , this stream contains
the data that is referenced from the FIB _or from other parts of the file.

This documentation refers to this stream as the Table Stream .

If a file contains bo  th a 1Table and a OTable stream, only the stream that is referenced by
base.fWhichThIStm is used. The unreferenced stream MUST be ignored.

2.1.3 Data Stream

The Da ta stream has no predefined structure. It contains data that is referenced from the FIB orfrom
other parts of the file. This stream need not be present if there are no references to it.
2.1.4 ObjectPoo | Storage
The Object Pool storage contains storages for embedded OLE objec ts. This storage need not be
present if there are no embedded OLE objects in the document.
2.1.41 Objinfo Stream
Each storage within the ObjectPool storage  contains a stream whose name is " \0030bjInfo" w  here
\ 003 is the character with value 0x0003, not the string literal " \003". This stream contains an oDT
structure which specifies information about that embedded OLE object.
2.1.4.2  Print Stream
Each sto rage within the ObjectPool storage optionally contains a stream whose name is " \003PRINT"
where \003 is the character with value 0x0003, not the string literal " \003". This stream contains an
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MFPF followed immediately by a Metafile as specified in MS -WMF]. If no PRINT or EPRINT stream is
present, then the object does not have a print presentation distinct from its screen presentation.

2.1.4.3 EPrint Stream

Each storage with in the ObjectPool storage optionally contains a stream whose name is " \003EPRINT"
where \003 is the character with value 0x0003, not the string literal " \003". <2> This stream contains
an Enhanced Metafile, as specified i n [MS -EMF], to be used when printing the object. If no EPRINT or

PRINT stream is present, then the object does not have a print presentation distinct from its screen

presentation.

2.15 Custom XML Data Storage
The Custom XML Data storage is an optional storage whose name MUST be "MsoDataStore".

The contents of the storage are specified in MS - OSHARED] section 2.3.6.

2.1.6  Summary Information Stream

The Summary Information stream is an optional stream whose name MUST be

"\ 005Summarylnformation”, where \ 005 is the character with value 0x0 005, and not the string literal
"\005".
The contents of this stream are specified in MS - OSHARED] section 2.3.3.2.1.

2.1.7 Document Summary Information Stream

The Document Summary Information stream is an optional stream whose name MUST be

"\ 005DocumentSummarylnformation", where \005.is the character with valu e 0x0005, not the string
literal " \005".
The contents of this stream are specified in MS -OSHARED] section 2.3.3.2.2.

2.1.8  Encryption Stream

The Encryption stream is an optional stream whose nhame MUST be "encryption”. The format of this
stream is specified in section 2.2.6.3. . This stream MUST NOT be  present unless both of the following
conditions are met:

A The document is encrypted with Office Binary Document RC4 CryptoAPI Encryption (section
2263).

A The fDocProps valueis setinthe Encrypt ionHeader .Flags .

2.1.9 Macros Storage

The Macros storage is an optional storage that contains the macros for the file. If present, it MUST be
a Project Ro ot Storage as defined in MS -OVBA] section 2.2.1.

2.1.10 XML Signatures Storage

The XML signatures storage is an optional storage whose name MUST be "_xmlsignatures". This
storage contains  digital signatures as specified in  [MS -OFFCRYPTO] section 2.5.2.4. This storage
MAY<3> be ignored.
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2.1.11 Signatures Stream

The signatures stream is an optio nal stream whose name MUST be "_signatures”. This stream

contains digital signatures as specified in [MS - OFFCRYPTOQ] section 2.5.1. This stream MAY  <4> bhe
ignored.
2.1.12 Information Rights Ma nagement Data Space Storage

The Information Rights Man  agement Data Space storage is an optional storage whose name MUST be
"\006DataSpaces", where \ 006 is the character with value 0x0006, and not the string literal " \006".
This storage is specified in [MS - OFFCRYPTO)] secti on 2.2.

If this storage is present, the Protected Content Stream MUST also be present.

If this storage is present, all specified streams and storages other than this storage and.the Protected
Content Stream  SHOULD<5> be read from the  Protected Content Stream as specified in  [MS -
OFFCRYPTOQ] section 1.3.2 and if any of those streams and storages exist outside-of the Protected

Content Stream _, they SHOULD <6> be ignored.

2.1.13 Protected Content Stream

The Protected Content Stream is an optional stream whose name MUST be " \009DRMContent", wher e
\ 009 is the character with value 0x0009, and not the string literal " \009". This storage is specified in
[MS -OFFCRYPTO] section 2.2.10.

If this stream is present, the Information Rights Management Data Space Storage MUST also be
present.

2.2  Fundamental Concepts

2.2.1 Character Position (CP)

A character position,  which is also known as a CP, is an unsigned 32 -bit integer that serves as the
zero -based index of a character in the document text. There is no requirement that the text at

consecutive character positions be at adjacent locations in the file. The size of each character in the
file also varies. The location and size of each character in the file can be computed using the algorithm

in section 2.4.1 (Retrieving Text ).

Characters include the text of the document, anchors for objects such as footnotes or textboxes, and
control characters such as paragraph marks and table cell marks.

Unless otherwise specified by a particular usage, a CP MUST be greater than or equal to zero and less
than Ox7FFFFFEFF. The range of valid character positions in a particular document is given by the
algorithm in section  2.4.1 (Retrieving Text ).

222 PLC

The PLC structure is an array of character positions _ followed by an array  of data elements. The data
elements forany PLC MUST be the same size of zero or more bytes. The number of CPs MUST be one
more than the number of data elements. The CPs MUST appear in ascending order. There are different
types of PLC structures, as specified in section 2.8 . Each type specifies whether duplicate CPs are
allowed for that type.

If the total size of a PLC (cbPlIc) and the size of a single data element (cbData) are known, the
number of data elements in that PLC (n) is given by the following expression:
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1 chPlc— 4
" 4 + chData

i

The preceding expression MUST yield a whole number for n.

o(1|2(3|4(5|6|7|8[9|0(1|2|3|4|5|6(7|8[9|0(1|]2(3|4[5|6|7|8[9|0]|1

aCP (variable)

é

aData (variable)

é

aCP (variable length): An array of CP elements. Each type of  PLC structure specifies the meaning of
the CP elements and the allowed range.

aData (variable length): Each type of PLC structure specifies the structure and meaning of the data
elements, any restrictions on the number of data elements, and any restrictions on the data
contained therein. It also specifies the relationship between the data elements.and the
corresponding CPs.

2.2.3 Valid Selection

Many constructs in file types described by this document refer to ran ges of CPs. When such ranges
specify that they are restricted to a valid selection, the following rules apply.

A If the range contains content from more than one table cell at a particular table dep th, then it
MUST contain only whole table rows at that table depth. For further specification, see Overview of
Tables (section 2.4.3).

>

If the range contains a field begin character, field separator character, or field end character, then
it MUST contain the entire field. For further specification, see Plcfld (section 2.6.35 ).

>

Both ends of the range MUST be in the same document part .

>

If the range is in the footnote document _, then both ends MUST be in the same footnote. For further
specification, see  PlcffndTxt- (section. 2.6.7 ).

>

If the range isin'the "header document , then both ends MUST be in the same header or footer. For
further specification, see Plcthdd (section 2.6.19 ).

A If the range is in the comment document __, both ends MUST be in the same comment. For further
specification, see PlcfandTxt  (section 2.6.24 ).

A Iftherange is in the endnote document _, then bot h ends MUST be in the same end note. For further
specification, see  PlcfendTxt  (section 2.6.22 ).

A Ifthe range is in the textbox document _, then both ends MUST be in the same textbox. For further
specification, see  PlcftxbxTxt (section 2.6.25 ).

A If the range is in the header textbox document __, then both ends MUST be in the same textbox. For
further specification, see PlcfHdrtxbxTxt (section 2.6.26 ).

224 STTB

The STTB is a string table that is made up of a header that is follow ed by an array of elements. The
cData value specifies the number of elements that are contained in the array.
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0123456789(1)123456789(2)123456789:3
fExtend (variable) cData (variable)

cbExtra cchData o (variable)

Data o (variable) ExtraData o (variable)

cchData 1 (variable) Data 1 (variable)

ExtraData 1 (variable) é

cchData cpata-1 (variable) Data cpata-1 (variable)

ExtraData cpaa-1 (variable)

The header consists of the following.

fExtend (variable): If the first two bytes of the STTB are equal to OXFFFF, thisisa2  -byte fExtend
field that specifies, by its existence, that the Data fieldsinthis STTB contain extended (2  -byte)
characters and that the cchData fields are 2 bytes in size. If the first two bytes of the STTB are

not equal to OXFFFF, this  fExtend field does not exist, which specifies, by its nonexistence, that
the Data fieldsinthis STTB contain nonextended (1  -byte) characters and that the cchData fields
are 1 byte in size.

cData (variable): A 2 -byte unsigned integer or a 4 -byte signed integer that specifies the count of
elementsinthis STTB.Ifthisisa2 -byte unsigned integer,/it MUST be less than OxFFFF. If this is
a 4 -byte signed integer, it MUST be greater than.zero. Unless otherwise specified, this is a 2 -byte
unsigned integer.

cbExtra (2 bytes): An unsigned integer that specifies the size, in bytes, of the ExtraData fields in
this STTB .

The array of elements consists of the following.

cchDa ta (variable): An unsigned integer that specifies the count of characters in the Data field
following this field. If this STTB is using extended characters as defined by fExtend , the size of
cchData is 2 bytes. If this..  STTB .is not using extended characters , the size of cchData is 1 byte.

Data (variable): The definition of each ~ STTB specifies the meaning of this field. If this STTB uses
extended characters, the size of this field is 2x cchData bytes and it is a Unicode string unless
otherwise specified by the STTB definition. If this  STTB does not use extended characters, then
the size of this field is cchData bytes and it is an ANSI string, unless otherwise specified by the
STTB definition.

ExtraData (variable): The definition of each  STTB specifies the struc  ture and meaning of this field.
The size of this field is  cbExtra bytes.
2.2.5 . Property Storage

Files in Word Binary File Format store the properties of characters, paragraphs, tables, pictures, and

sections as lists of differences from the default. A Prl_specifies each difference. It consists of a Single
Property Modifier (  Sprm ) and its operand. An application can determine the final set of properties by
applying lists of ~ Prl s in the order that is specified in section 2.4.6 (Applying Properties ).

An application SHOULD <7> skipany Prl that corresponds to a property or feature not present in the
application by using  Sprm_.spra to determine the size of the Prl_ to skip.

The definition of each ~ Sprm_in section 2.6 specifies the default value for the corresponding property.

If multiple  Prl s modify the same property, the last one that is applied determines the final value of
that property unles s otherwise specified in a Sprm _ definition in section  2.6.
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Any restrictions on the ordering of Prl s are included in the specifications of the individual Sprm s
involved in the restriction. See sprmTDelete as an ex ample.

In cases where multiple Sprm s modify the same property, but are supported by different application

versions, an application generating a file MUST first emit the Sprm _ that has the lower  ispmd
followed by the  Sprm  that has the higher  ispmd . For example, sprmPBrcTop2.6.2 and sprmPBrcTop
both modify the top border of a paragraph, but sprmPBrcTop  can express more colors. If an

application e mits only sprmPBrcTop , applications that support only sprmPBrcTop2.6.2  do not display a
top border.

2251 Sprm

The Sprm structure specifies a modification to a property of a character, paragraph, table, or section.

1 2 3
0|1|2|3|4|5|6|7|8|9|]0]|1|2|3|4|5(6|7|8(9]|0]|1|2|3|4|5[6|7|8[9]|0]|1
ispmd A sgc spra
ispmd (9 bits): An unsigned integer that, when combined with fSpec , specifies the property being
modified. See the tables in the Single Property Modifiers _ /section (. 2.7") for the complete list of valid

ispmd , fSpec , spra combinations for each  sgc..

A - fSpec (1 bit): When combined with  ispmd , specifies the property being modified. See the tables
in the Single Property Modifiers _ section ( 2.7 ) for the complete list of valid ispmd , fSpec , spra
combinations for each  sgc .

sgc (3 bits): An unsigned integer that specifies.the kind o f document content to which this Sprm
applies. The following table specifies the valid values and their meanings.

Sgc | Meaning

Sprm is modifying a paragraph property.

Sprm is modifying a character property.
Sprm is modifying a picture property.
Sprm is modifying a section property.

| [W|N|F

Sprm is modifying a table property.
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spra (3 bits): An unsigned integer that specifies the size of the operand of this Sprm . The following
table specifies the valid values and their meanings.

Spra Meaning

Operand isa ToggleOperand (which is 1 byte in size).

Operand is 1 byte.

Operand is 2 bytes.

Operand is 4 bytes.

Operand is 2 bytes.

Operand is 2 bytes.

O~ |WIN|F|O

Operand is of variable le  ngth. The first byte of the operand indicates the size of the rest.of the
operand, except in the cases of sprmTDefTable and sprmPChgTabs .

7 Operand is 3 bytes.

2252 Pr

The Prl structureisa Sprm that is followed by an operand. The Sprm__ specifies a property to modify,
and the operand specifies the new value.

1 2 &
0[1(/2|3]|]4]|5|6|7[8]9|0|1]2]|3|4|5[6|7|8|9]|]0]1]|2|3|4|5|6|7]8]9]0]1
sprm operand (variable)
sprm (2 bytes): A Sprm__ which specifies the property to be modified.
operand (variable): A variable. -length operand for the sprm . The size of the operand is specified by
sprm.spra . The meaning of the operand depends o nthe sprm , see section 2.6 (Single Property

Modifiers ).

2.2.6  Encryption and Obfuscation (Password to Open)

A file in Word Binary File Format can be password protected by using one of the following
mechanisms:

A XOR obfuscation (section  2.2.6.1 )
A Office binary document RC4 encryption (section 2.2.6.2 )
A Office binary document RC4 CryptoAPI encryption <8> (section 2.2.6.3)

f EibBase .fEncrypted and EibBase .fObfuscation are both 1, the file is obfuscated by using XOR
obfuscation (section  2.2.6.1 ) as specified in section  2.2.6.1 .

If FibBase .fEncrypted is1and FibBase .fObfuscation is 0, the file is encrypted by using either

Office Binary Document RC4 Encryption (section 2.2.6.2 ) or Office Binary Document RC4 CryptoAPI
Encryption (section  2.2.6.3 ), withthe EncryptionHeader stored in the first ~ FibBase .IKey bytes of
the Table stream . The EncryptionHeader.EncryptionVersioninfo specifies which encryption
mechanism was used to encrypt the file.

See Security C onsiderations _ for information about security concerns relating to file obfuscation and
encryption for this file format.
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2.2.6.1 XOR Obfuscation

In a file that is password p rotected by using XOR obfuscation, FibBase .fEncrypted and
EibBase _.fObfuscation MUST both be 1.

The password verifier computed from the password as specified in Binary Document Password Verifier
Derivation Method 2 in [MS -OFFCRYPTO] section 2.3.7.4 MUST be stored in FibBase .IKey .

The WordDocument stream __, the Table stream , and the Data stream MUST be obfuscated using  XOR
Data Transformation Method 2 as specified in [MS -OFFCRYPTOQ] section 2.3.7.6. All other streams and
storages MUST NOT be obfuscated.

The byte transformation specified in [MS - OFFCRYPTO] section 2.3.7.6 MUST be carried.out in the
WordDocument stream __ relative to the beginning of the stream, but the initial 68 bytes MUST be
written out with their untransformed values.

2.2.6.2 Office Binary Document RC4 Encryption

In a file that is password protected by using Office binary document RC4 encryptio n as specified in
[MS -OFFCRYPTO)] section 2.3.6, FEibBase .fEncrypted  MUST be 1 and FEibBase _.fObfuscation MUST
be 0.

The EncryptionHeader , as specified in  [MS -OFFCRYPTO]section 2.3.6.1, MUST be written in

unencrypted form in the first FibBase .IKey bytesofthe Table stream . The remainder ofthe  Table
stream , the WordDocume nt stream _ beyond the initial 68/bytes, and the entire Data stream _ MUST be
encrypted.

These three streams of data MUST be encrypted in 512 -byte blocks. The block number MUST be set to
zero at the b eginning of the stream and MUST be incremented at each 512 -byte boundary. The
encryption algorithm MUST be carried out at the beginning of the Table stream and the

WordDocument stream __ even though some of the bytes are written in unencrypted form.

All other streams and storages MUST NOT be encrypted.

2.2.6.3 Office Binary Document RC4 CryptoAPI Encryption

In a file that is password protected by using Office binary document RC4 CryptoAPI encryption as
specified in  [MS -OFFCRYPTO]'section 2.3.5, FibBase .fEncrypted = MUST be 1 and
FibBase .fObfuscation MUST be 0.

The EncryptionHeader as specified i n [MS -OFFCRYPTQ] section 2.3.5.1 MUST be written in

unencrypted form in the first FibBase .IKey bytesofthe Table stream . The remainder ofthe  Table
stream , the WordDocument stream  beyon d the initial 68 bytes, and the entire Data stream  MUST be
encrypted.

These three streams of data MUST be encrypted in 512 -byte blocks. The block number MUST be set to
zero at the beginning of the stream and MUST be incremented at each 512 byte boundary. The

encryption algorithm MUST be carried out at the beginning of the Table stream and the

WordDocument stream __ even though some of the bytes are written in unencrypted form.

The ObjectPool storage MUST NOT be present and if the file contains OLE objects, the storage objects
for the OLE objects MUST be stored in the Data stream  as specified in  sprmCPicLocation .

If fDocProps is setinthe EncryptionHeader .Flags, the Encryption stream  MUST be present, the
Summary Information stream MUST NOT be present, and a placeholder Document Summary
Information stream MUST be present as specified in [MS -OFFCRYPTO] section 2.3.5.4.
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If fDocProps isnotsetinthe EncryptionHeader .Flags , the Document Summary Information stream

and the Summary Information stream MUST NOT be encrypted.

All other streams and storages MUST NOT be e ncrypted <9> .

2.3 Document Parts

The range of CPsin a documentiss eparated into multiple logical parts. Many features operate within
the individual parts and use CPs relative to the beginning of the part in which they operate rather than
relative to the beginnin g of the document. This section defines the document parts and specifies the
corresponding range of  CPs.

All documents MUST include a non -empty Main Document _ part. In addition, if any of the other
document parts are non  -empty, the document MUST include one additional paragraph mark character
(Unicode 0x000D) beyond the end of the last non -empty document part. That character is not
displaye d to or editable by the user, because it is outside of any document part.

2.3.1 Main Document

The main document contains all content outside any of the specialized doc ument parts, including
anchors that specify where content from the other document parts appears.

The main document begins at CP zero, and is FibRgLw97 “.ccpText characters long.

The last character in the main document MUST be a paragraph mark (Unicode 0x000D).

2.3.2 Footnotes

The footnote document contains all of the content in the footnotes. It begins at the CP immediately
following the Main Document , and is FibRgLw97 " .ccpFtn characters long.

The locations of individual footnotes within the footnote document are specified by a PlcffndTxt whose
location is specified by the fePlcffndTxt member of FibRgFclLcb97 . The locations of the footnote
reference characters in the Main Document.  are specified by a  PlcfindRef _ whose location is specified

by the fcPIcffndRef = member of FEibRgFclLcb97 .

2.3.3 Headers

The header document contains all content in headers and footers as well as the footnote and endnote

separators. It begins immediately after the footnote document and is FibRgLw97 .ccpHdd characters
long.

The header document is split into text ranges called stories, as specified by PlcfHdd . Each story
specifies the contents of a single header , footer, or footnote/endnote separator. If a story is non -

empty, it MUST end with a paragraph mark that serves as a guard between stories. This paragraph
mark is not considered part of the story contents (that is, if the story contents require a paragraph
mark themselves, a second paragraph mark MUST be used).

Stories are considered empty if they have no contents and no guard paragraph mark. Thus, an empty
story is indicated by the beginning CP, a s specified in  PlcfHdd , being the same as the next CPin
PlcfHdd .

If the hea der document exists, as indicated by FibRgLw97 .ccpHdd and FibRgFcLcbh97  .IcbPlcfHdd
being nonzero, its first six stories specify footnote and endnote separators, in this order.
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Story number Contents

Footnote separator

Footnote continuation separator

Footnote continuation notice

Endno te separator

Endnote continuation separator

AW |N|F|O

Endnote continuation notice

The footnote and endnote separator stories do not nee d to contain whole paragraphs o thatis,
they do not necessarily need to have paragraph marks in their contents. However, they MUST
have the guard paragraph marks if they are non -empty.

Following the footnote and endnote separator stories are the stories that contain the contents of
headers and footers. Six such stories MUST exist for every section (2) of the Main Document .
The first such group of stories specifies the contents of the headers and footers for the first section

(2). The second group specifies the contents of the headers and footers for the second section (2),

and so on. The stories within each grou p MUST appear in the following order.

Story number in group Contents

0 Even page header. This MUST be non  <empty.if different even and odd
headers and footers are enabled for the section (2).

1 Odd page header. If differentieven and odd headers and footer s are not
enabled for the section (2), the odd page header MUST he used on both
even and odd pages.

2 Even page footer. This MUST be non -empty if different even and odd
headers and footers are enabled for the section (2).

3 Odd page footer. If different even and odd headers and footers are not
enabled for the section (2), the odd page footer MUST be used on both
even and odd pages.

4 First'page header. This MUST be non -empty if different first page headers
and footers are enabled for the section (2).

5 First page footer. This MUST be non -empty if different first page headers
and footers are enabled for the section (2).

Non -empty header and footer stories MUST contain whole paragraphs and thus MUST end with a
paragraph mark . Therefore, non -empty header and footer stories MUST have two paragraph marks at
their ends, one as part of the content followed by a separate guard paragraph mark.

An empty header or footer story specifies that the header or footer of the corresponding t ype of the

previous.section (2) is used. For the first section (2), an empty header or footer story specifies that it
does not have a header or footer of this type.

2.3.4 ~ Comments

The comment document contains all of the content in the comments. It begins at the CP immediately
following the Header Document andis FibRgLw97 .ccpAtn characters long.

The locations of individual comments within the comment document are specified by a PlcfandTxt
whose loca tion is specified by the  fcPlcfandTxt ~ member of FibRgFcLch97 . The locations of the
comment reference characters in the Main Document _ are specified by a PlcfandRef  whose location is

specified by the  fcPIcfandRef = member of FibRgFclLch97 .
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2.3.5 Endnotes

The endnote document contains all of the content in the endnotes. It begins at the CP that
immediately follows the Comment Document  and is FibRgLw97 .ccpEdn characters long.

The locations of individual endnotes within the endnote document are specified by a PlcfendTxt whose
location is specified by the fcPlcfendTxt member of FEibRgFcLch97 . The locations of the endnote
reference characters in the Main Document  are specified by a PlcfendRef whose location is specified by
the fcPlcfendRef  member of FibRgFcLch97 .

2.3.6  Textboxes

The textbox document contains all of the content in the textboxes whose anchors are in the Main
Document . It begins atthe ~ CP immediately following the Endnote Document _ and is
FibRaglLw97 .ccpTxbx characters long.

The locations of individual textboxes within the textbox document are specified by.a PlcftxbxTxt * whose
location is specified by the fcPlcftxbxTxt member of the  FibRgFcLcb97 . The locations of the textbox
anchors inthe Main Document  are specified by a plcfSpa  whose location isspecified by the

fcPlcSpaMom  member of the  FibRgFclLch97 .

Not all members ofa  plcfSpa _ specify the location of a textbox. The lid member ofthe FTXBXS
structure specifies the relationship between shape anchors.and textbox anchors.
2.3.7 Header Textboxes

The header textbox document contains all of the content in the textboxes whose anchors are in the
Header Document . It begins atthe ~ CP immediately following the Textbox Document _ and is
FibRgLw97 .ccpHdrTxbx  characters long.

The locations of individual textboxes within the header textbox document are specified by a

PlcfHdrtxbxTxt whose location is specified by th e fePlcfHdrtxbxTxt member of the  FibRgFclLch97 .
The locations of the textbox anchors in the Header Document  are specified by a plcfSpa  whose
location is specified by the fcPlcSpaHdr . memberof the FibRgFcLch97 .

Not all members ofa  plcfSpa.. specify the location of a textbox. The lid member ofthe ETXBXS
structure specifies the relationship between shape anchors and textbox anchors.

2.4  Document Content

This section specifies algorithms that are used to analyze document content and determine its

properties. These algorithms take CPs as input and return some piece of information about the
document content at that location. For example, the algorithm in section 2.4.1 returns the text at that
CP.

Collectively, these algorithms specify relationships among data structures in the file types that are
specified in this documentation. These relationships MUST be maintained. These algorithms ar e not
examples, but definitions of how to interpret these data structures.

These algorithms can derive significant performance benefits from common programming practices
such as caching the results from previous input.

241 Retrieving Text

The following algorithm specifies how to find the text at a particular character position _ (cp ). Negative
character positions _ are not valid.
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1. Readthe FEIB_from offset zero in the WordDocument St ream .

2. Allversions ofthe FEIB contain exactly one  FibRgFclLch97 , though it can be nested in a larger
structure. FibRgFclLch97 .fcClx specifies the offset in the Table Stream ofa Clx..
FibRaFcLch97 .IcbCIx specifies the size, in bytes, of that Clx . Read the CIx fromthe Table
Stream .

3. The CIx containsa Pcdt ,andthe Pcdt containsa PlcPcd . Find the largest i such that
PlcPcd .aCp[ i] O cp.Aswi thall Plcs, the elements of PlcPcd .aCp are sorted in ascending order.
Recall from the definition of a Plc thatthe aCp array has one more element than the aPcd array.
Thus, if the last element of PlcPcd .aCp is less than or equal to cp, cp is outside the range of valid
character positions _in this document.

4. PlcPcd .aPcd[ i] isa Pcd. Pcd .fc isan EcCompressed  that specifies the location in the
WordDocument Stream  of the textat  character position  PlcPcd .aCp[ i].

5. If EcCompressed .fCompresse d is zero, the character at position cp is a 16 -bit Unicode character
at offset FcCompressed .fc +2( cp - PlcPcd .aCp[ i])inthe WordDocument Stream . This is to say
that the textat  character position  PlcPcd .aCP[ i] begins at offset <~ EcCompressed _.fc in the
WordDocument Stream _ and each character occupies two bytes.

6. If EcCompressed _.fCompressed is 1, the character at position cp is an 8 -bit ANSI character at
offset ( EcCompressed .fc /2)+( cp - PlcPcd .aCp[ i]) in‘the WordDocument Stream __, unless it is
one of the special values in the table defined in the description of EcCompressed __.fc . This is to say

that the text at  character position _ PlcPcd .aCP[ i] begins atoffset FcCompressed .fc /2 inthe
WordDocument Stream  and each character occupies one byte.

2.4.2 Determining Paragraph Boundaries

This section specifies how to find the beginning‘and end character positions _ of the paragraph that
contains a given  character position. . Thecharacter at the end character position _ of a paragraph MUST
be a paragraph mark, an end -of-section character, a cell mark, or a TTP mark (See Overview of

Tables). Negative characterositions . are not valid.

To find the character position of the first character in the paragraph that contains a given character
position cp:
1. Follow the algorithm from Retrieving Text  up to and including step 3 to find i. Also remember the

FibRgFcLch97  and PlcPed foundinstep 1 of  Retrieving Text . If the algorithm from Retrieving
Text specifies that » cp is invalid, leave the algorithm.

2. Let pcd-be PlcPcd .aPcd[ i].

3. Let fcPcd be Pcd .fe.fc. Let fc be fcPcd +2( cp T PlcPcd .aCp [i]). If Pcd .fc.fCompressed is one,
set fc to fc /2, and set. fcPcd to fcPcd /2.

4. Read a PlcBtePapx  at offset FEibRaFcLch97 .fcPlcfBtePapx inthe Table Stream , and of size
FibRgFcLeh97 .IcbPIcfBtePapx . Let fcLast be the last element of  plcbtePapx .aFc . If fcLast is
less than or equal to fc, examine fcPcd . If fcLast islessthan fcPcd , go to step 8. Otherwise, set
fc to fcLast .If Pcd .fc.fCompressed isone, set fcLast to fcLast /2.Set fcFirst to fcLast and go
to step 7.

5. Find the largest j such that plcbtePapx .aFc[ j] O fc. Read a PapxFkp  at offset
aPnBtePapx][ jl.pn *512inthe WordDocument Stream

6. Findthe largest k suchthat PapxFkp .rgfc[ k] O fc. If the last element of PapxFkp .rgfc isless
than orequalto fc,then cp is outside the range of  character positions _ in this document, and is not
valid. Let fcFirst be PapxFkp .rgfc[ K].

40 / 557

[MS-DOC] - v20150316

Word (.doc) Binary File Format
Copyright © 2015 Microsoft Corporation
Release: March 16, 2015



7. If fcFirst is greaterthan fcPcd ,thenlet dfc be (fcFirst 1 fcPcd) .If Pcd .fc.fCompressed s zero,
then set dfc to dfc /2. The first character of the paragraph is at character position _ PlcPcd .aCp[ i]
+ dfc . Leave the algorithm.

8. If PlcPcd .aCp[ i] is O, then the first character of the paragraph is at character position _ 0. Leave the
algorithm.

9. Set cp to PlcPcd .aCp[ i].Set ito i- 1. Go to step 2.

To find the character position of the last character in the paragraph that contains a given character
position cp:
1. Follow the algorithm from Retrieving Text  up to and including step 3 to find i. Also remember the

FibRgFcLch97 ,and PlcPcd foundinstep 1 of  Retrieving Text . If the algorithm from. Retrieving
Text specifiesthat cp isinvalid, leave the algorithm.

2. Let pcd be PlcPcd .aPcd[ i].

3. Let fcPcd be Pcd .fc.fc . Let fc be fcPed +2( cp i PlcPcd .aCp[ i])<Let fcMac be fcPcd +
2(PlcPcd .aCp [i+1] - PlcPcd .aCp[ i]). If Pcd .fc.fCompressed isone, set fc to fc/2, set fcPcd to
fcPed /2 and set fcMac to fcMac /2.

4. Read a PlcBtePapx  at offset FibRaFcLch97 .fcPlcfBtePapx inthe TableStream , and of si ze
FibRgFcLch97 .IcbPIcfBtePapx . Then find the largest  <j 'such that plcbtePapx .aFc[j] 0. Ifthe
last element of plcbtePapx .aFc is less than or equalto  fc; then go to step 7. Read a PapxFkp at
offset aPnBtePapx [j].pn *512inthe WordDocument Stream

5. Find largest k suchthat PapxFkp .rgfc[ k] O_.fcuif the last element of PapxFkp .rgfc islessthano r
equalto fc,then cp is outside the range of  character positions in this document, and is not valid.
Let fcLim be PapxFkp .rgfc[ k+1].

6. If fcLim O fcMac ,thenlet dfc be (feLim 1 fcPed) . If Pcd .fc.fCompressed s zero, then set  dfc
to dfc /2. The last character of the paragraph is at character position _ PlcPcd _.aCp[ i]+dfc i 1.
Leave the algorithm.

7. Set cp to PlcPcd .aCp[ i+1].Set ito i+ 1. Goto step 2.

2.4.3 Overview of Tables

A table cell consists of-one or more paragraphs at the same nonzero table depth and, optionally, one

or more tables whose table depth is one great er than that of the containing cell. The last paragraph in
a table cell is terminated by a cell mark. If the table depth is 1, the cell mark MUST be character

Unicode 0x0007. If the table depth is greater than 1, the cell mark MUST be a paragraph mark

(Uni.code 0x000D) with . sprmPFInnerTableCell _ applied with a value of 1.

A table row has between 1 and 63 table cells, each at the same table depth, followed by a Table

Terminating Paragraph mark (TTP ma rk, also called a row mark), also at the same table depth. If the

table depth is 1, then the TTP mark MUST be a character Unicode 0x0007 with sprmPFETtp applied with
a value of 1. If the table dept h is greater than 1, then the TTP mark MUST be a paragraph mark

(Unicode 0x000D) with sprmPFInnerTtp  applied with a value of 1.

The table depth of a paragraph, table cell, or table row, is derived from the values of sprmPFInTable ,
sprmPltap , and sprmPDtap applied as direct paragraph properties to the paragraph mark, cell mark,

or TTP mark. See section  2.4.6.1 , Direct Paragraph Formatting for further specifications. Paragraphs

that are not in a table have a table depth of zero.
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The following [ABNF] rulelist defines a table at depth N (TableN) in terms of paragraphs at depth N
(ParaN), cell marks atdepth N (CellMarkN), TTP marks at depth N (TTPN), and tables at depth N+1
(TableN1). ABNF is specified in RFC4234] .

CellN = *(TableN1 / ParaN) CellMarkN
RowN = 1*63CellN TTPN
TableN = 1*RowN
Two adjacent table rows of the same table depth are considered p art of the same table unless they

differ in one of the following properties:
A The operandto  sprmTlpgp
A The table style, as specified by sprmTlIstd

>

The table directionality as specified by sprmTFBidi  or sprmTFBidi90

>

The table position and wrapping as specified by sprmTPc , sprmTENoAllowOverlap , sprmTDxaAbs
sprmTDyaAbs , sprmTDxaFromText , sprmTDyafromText , sprmTDxaFromTextRight , and
sprmTDyaFromTextBottom

If neither table row specifies nondefault values for the preceding table position and wrapping

properties, then two adjacent table rows of the same table depth are considered different tables if the

first paragra phs of the first cells of the rows differ in any of the paragraph frame properties specified

by sprmPPc, sprmPDxaAbs , sprmPDyaAbs , sprmPDxaWidthy , sprmPWHeightAbs , sprmPDcs , sprmPWr ,
sprmPDxaFromText , sprmPDyaFromText , sprmPELocked , sprmPFNoAllowOverlap , and
sprmPFrameTextFlow

In addition, two table row s are considered part of different tables if a range -level protection
bookmark is present whose type, as specified by the sdtt member of the corresponding SDTI, is
sdttPara and that bookmark (1) contains content from more than one table cell but does not contain

the entirety of both rows.

The properties of each row mark MUST define the cells for that table row. SprmTDefTable and
sprmTInsert  are used to create cell definitions, and sprmTDelete is usedt oremove them. The number

of cell definitions applied to the row mark MUST be equal to the number of cells in the row. There is no
requirement that each row of a table have the same number of cells.

An application SHOULD <10> use sprmTDefTable to define table cells for applications that do not
process sprmPTableProps , and atthe same time use sprmTInsert _ for applications that do process
sprmPTableProps .

The'following diagram shows several elements of a table and gives examples of Sprm_s that can be
used to modify/each. The table in this example includes spacing between cells to demonstrate borders
and shading: It includes a nested table to demonstrate table depth.
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Logical Left table border Logical Left cell border Space between cells
{sprmTTableBorders) (sprmTSetBrc) (sprmTCellSpacingDefault}
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Paragraph at depth 19]

TTP mark
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Paragraph at depth 1,
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(depth 2)
Red cell l‘i\ =
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Paragraph at depth 19 (depth 2)
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Paragraph at depth1xy l‘ih a Paragraph mark
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—
pam Cell mark
Green cell shading B 4 0.2" top Cell Marginﬁ\ (depth 1)
// /
Cell Shading Table Shading Cell Margin
{sprmTDefTableShdRaw) (sprmTSetShdTable) (sprmTCellPadding)
Figure 1:A sample table
To determine which borders are displayed, see the following sections from ECMA-376] Part 4:

A Section 2.4.63 tcBorders (Table Cell Borders)
A Section 2.4.37 tblBorders (Table Border Exceptions)
A Section 2.4.38 tbiBorders (Table Borders)

Cells can be vertically merged to create the appearance of a single cell spanning multiple rows. The

cell mark characters for the merged cells MUST still appear in the file. The second and subsequent
cells in.the merged group MUST NOT contain any content other than their cell marks. The following
diagram shows a table with vertically merged cells. It uses inside borders to demonstrate that the

vertically merged cells  act as one cell.
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Figure 2: Atable with vertically merged cells

2.4.4 Determining Cell Boundaries

This section describes an algorithm to find the boundaries of the innermost table cell containing a

given character position _ or to determine that th e given character position. _is notin a table cell. Every
valid character position  in a document belongs to a paragraph, so table depth ¢ an be computed for
each paragraph. If a paragraph is found to be at depth zero, that paragraph is not in a table cell.

Given character position _ cp, use the following algorithm to determine if cp isin atable cell.

1. Follow the procedure from Direct ParagraphrFormaitting to find the paragraph properties for the
paragraph that contains cp . Apply the properties; and determine the table depth a s specified in
Overview of Tables . Call this _itapOrig

2. If itapOrig is 0, then this paragraph is not in.a table cell, so the following algorithms do not apply.

Leave this algorithm. Otherwise, cp isinatable.

3. Ifthe character at  character position .cp is nota TTP mark as specified in Overview of Tables , then
leave this algorithm.

4. If itapOrig is 1, thenthe...cp isnotin a table cell. Leave this algorithm. Otherwise this TTP mark is
in a cell itself, to determine the boundaries of the containing cell set itapOrig to itapOrig 1 1in
the following algorithms.

Given a character position _ cp known to be at table depth itapOrig , follow this procedure to determine
the character position  of the last character  in the innermost table cell that contains cp.

1. Set itap to itapOrig

2. Determine the character position  of the last character in the paragraph that contains cp, as
specified in  Determining Paragraph Boundaries . Let this position be called cplLast .

3. Follow the procedure from Direct Paragraph Formatting to find the p aragraph properties for the
paragraph that contains cpLast . Apply the properties, and determine the table depth as specified
in Overview of. Tables . Call this itap' . Itisinvalid for itap’ tobel essthan itap .If itap’ is lessthan
itap , leave the algorithm.

4. If itap' isequalto itap , determine the text at character position cpLast , as specified in  Retrieving
Text . If this character is a cell mark, as specified in Overview of Tables , then cpLast is the desired
output. Leave the algorithm.

5. Let cp be cpLast + 1, and go to step 2.

Given a character position  cp that is known to be at table depth itapOrig,  follow this procedure to
determine the character position _ of the first character in the innermost table cell th at contains cp.
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1. Set itap to itapOrig

2. Determine the character position _ of the first character in the paragraph that contains cp,as
specified in Determining Paragraph Boundaries . Let this character position _ be called cpFirst

3. If cpFirst s zero, then this is the desired output. Lea ve the algorithm. Negative values for cpFirst
are invalid. If ~ cpFirst is negative, leave the algorithm.

4. Let cpPrev be cpFirst 1 1. Follow the procedure from Direct Paragraph Formatting tofindth e
paragraph properties for the paragraph that contains cpPrev . Apply the properties, and determine
the table depth as specified in Overview of Tables . Call this itapPrev

5. If itapPrev islessthan itap ,then cpFirst is the desired output. Leave the algorithm.

6. If itapPrev isequalto itap , determine the text at character position cpPrev , as specified in

Retrieving Text . If this characteri s a cell mark or a TTP mark, then cpFirst s the desired output.
Leave the algorithm.
7. Set cp to cpPrev . Go to step 2.

2.45 Determining Row Boundaries

This section describes an algorithm to find the boundaries of the innermost table row containing a

given character position _ or to determine that the given character position _ is not in a table row. Every
valid character position  in a document belongs to a paragraph, so table depth can be compu ted for
each paragraph. If a paragraph is found to be at depth zero, then that paragraph is not in a table row.

This algorithm is the same as Determining Cell Boundaries except thatonly TTP mark s cause a
termination, not cell marks.

Given character position _ cp, use the following algorithm to determine if cp isin atable.

1. Follow the procedure from Direct Paragraph Formatting to find the paragraph properties for the
paragraph that contains cp . Apply the properties and determine the table depth as specified in
Overview of Tables . Call this itap .

2. If itap is zero, then this paragraph is not in a table row. Leave the algorithm.

Given a character position _ cp known to be at table depth itap , which is greater than 0, follow this

procedure to determine the character position . of the TTP mark of the row that contains cp.

1. Determine the character position.  of the last character in the paragraph that contains cp, as
specified in  Determining Paragraph Boundaries . Let this position be called cpLast .

2. Follow the procedure from Direct Paragraph Formatting to find the paragraph properties for the
paragraph that contains cpLast . Apply the properties and determine the table depth as specified in
Overview of Tables. . Call this itap'. . Itisinvalid for itap’ tobelessthan itap .If itap' islessthan
itap , leave the algorithm.

3. If itap' isequalto itap , determine the text at character position cpLast , as specified in  Retrieving
Text. If this character is a TTP mark as specified in Overview of Tables , then cplLast is the desired

output. Leave the algorith m.
4. Let cp be cpLast +1andgotostepl.

Given a character position  cp known to be at table depth itap , which is greater than 0, follow this

procedure to determine the character position _ of the first character in the innermost table row that

contains cp.

1. Determine the character position  of the first character in the paragraph t hat contains cp as
specified in Determining Paragraph Boundaries . Let this character position _ be called cpFirst

2. If cpFirst is zero, th en this is the desired output. Leave the algorithm. Negative values for cpFirst
are invalid. If  cpFirst is negative leave the algorithm.

3. Let cpPrev be cpFirst 1 1. Follow the procedure from Direc t Paragraph Formatting to find the
paragraph properties for the paragraph that contains cpPrev . Apply the properties, and determine
the table depth as specified in Overview of Tables . Call this itapPrev

4. If itapPrev islessthan itap ,then cpFirst isthe desired output. Leave the algorithm.
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5. If itapPrev isequalto itap , determine the text at character position cpPrev , as specified in
Retrieving Text . If this character is a TTP mark as specified in Overview of Tables , then cpFirst is
the desired output. Leave the algorithm.

6. Set cp to cpPrev . Goto step 1.

2.4.6  Applying Properties

This section specifies algorithms for determining the properties of text, paragraphs, lists, and tables.

The final two subsections ( Determining Properties of a Style and Determining Formatting Properties )
specify the order in which the arrays of Prls are combined to compute the final property set. Recall

from section 2.2.5 (Property Storage )thatitis valid for multiple  Prls to modify the same property. In

this event, the last ~ Prl applied determines the value of that property, unless o therwise specified in the
specification of a particular Sprm . Thus, an application MUST process the arrays of Prlsiin the order
specifie d in section 2.4.6.6 , Determining Formatting Properties , to arrive at the correct property set.

Recall also from section  2.2.5 (Property Storage )thata Prl MAY<11 > be ignored by applications that
do not support the features represented by the Prl.

24.6.1 Direct Paragraph Formatting

This section explains how to find the properties applied directly (as opposed to through a style, for
example) to a paragraph, given a character position . cp within it. The properties are found as an array
of Prl_ eleme nts.

1. Follow the algorithm from Determining Paragraph Boundaries for finding the  character position  of
the last character in the paragrap h to completion: From step.5, remember the PapxFkp and k.
From step 4, remember the offset in the WaordDocument Stream  at which PapxFkp was read. Let

this offset be called  of . From step 2 remember the Pcd . If the algorithm from Determining
Paragraph Boundaries  specifies th at cp’ isinvalid, leave the algorithm.

2. Finda BxPap at PapxFkp .rgbx[ k].Finda PapxlnFkp atoffset of +2* BxPap .bOffset

3. Find a GrpprlAndlstd inthe PapxlnFkp — from step 2. The offset and size of the GrpprlAndistd is
instructed by the first byte of the PapxInFkp_, as detailed at PapxInFkp .

4. Find the grpprl within the GrpprlAndlistd . Thisis an array of  Prl_elements that specifies the direct
properties of this paragraph.

5. Finally Pcd .Prm _specifies further property modifications that apply to this paragraph. If Pcd .Prm is
a Prm0_andthe Sprm  specified within  PrmO_ modifies a paragraph property, append to the array
of Prl_elements from the previous step a single Prl_made of the Sprm and valuein PrmO . if
Pcd.Prm_isa Prml , append to the array of Prl_ elements from the previous step any Sprm
structures that modify paragraph properties within the array of Prl elements specified by  Prml .

2.4.6.2  Direct Character Formatting

This section specifies how to find the properties applied directly to agiven character position _ cp. The
result will be an array of Prl_elements that specify the property modifications to be applied.

Add itional formatting and properties can affect that cp as well, if a style is applied. To determine the
full set of properties, including those from styles, see section 2.4.6.6 Determining Formattin g
Properties.

1. Follow the algorithm from Retrieving Text . From step 5 or 6, determine the offset in the
WordDocument Stream where text was found. Call this offset fc . Also remember from step 4, the
Pcd. If the algorithm from Retrieving Text _ specifies cp is in valid, leave the algorithm.
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2. Read a PlcBteChpx at offset FibRgFclLcb97 .fcPlcfBteChpx inthe Table Stream , and of size
FibRgFcLch97 .IcbPlcfBteChpx

3. Findthe largest i suchthat plcbteChpx .aFc[i] f0.Ifthelaste lementof plcbteChpx .aFc is less
than orequalto fc,then cp is outside the range of character positions in this document, and is not
valid. Read a ChpxFkp at offset aPnBteChpx [i].pn *512inthe WordDocument Stream

4. Find the largest j suchthat ChpxFkp .rgfc[ j] O fc. If the last element of ChpxFkp .rgfc is less than
orequalto fc,then cp is outside the range of character positions in this document, and is not
valid. Find a Chpx at offset ChpxFkp .rgb [i]in ChpxFkp .

5. The grpprl withinthe Chpx is an array of Prls that specifies the direct properties of this character.

6. Additionally, apply  Pcd.Prm which specifies additional properties for this text. If PcdiRrm isa PrmO
and the Sprm specified within  PrmO modifies a character property (a Sprm_with an sgc value of 2),
append a single  Prl made ofthe Sprm_and value inthat PrmO to the array of = Prls from the previous
step. If Pcd.Prm isa Prml, append any Sprm s that modify character properties from the array of
Prls specified by Prml.

2.4.6.3 Determining List Formatting of a Paragraph

Alistinan MS -DOC file consists of one or more paragraphs. Each paragraph in ali st has a nonzero
iLfo property (see sprmPllfo ) and an iLvl property (see sprmPllvl ), which are used to determine the
information thatis  necessary to format the paragraph as a member.in a specific list. Paragraphs that

share the same iLfo property, and exist in a range of text that constitutes a Valid Selection , are
considered to  be part of the same list. Paragraphs in a list do not need to be consecutive, and a list

can overlap with other lists. This section describes an algorithm to add list formatting to a paragraph

containing a given  character position

Given character position  cp, use the following three.  -part algorithm to add list formatting to the
paragraph containing  cp.

Part 1

1. Follow the procedure from Direct Paragraph Formatting to find the paragraph properties for the
paragraph that cp belongs to.

2. Let iLfoCur and iLvICur bethe iLfo (see sprmPllifo )and iLvl (see sprmPllvl ) properties of the
paragraph, respectively. If iLfoCur is zero, the paragraph is not part of a list, and the algorithm
ends.

3. Let/lfo bethe LFO at PlfLfo.rglLfo [iLfoCur -1]. If there is no such LFQ, the file is invalid and the
algorithm ‘ends.

4. Let Istf. bethe LSTF in PIfLst.rgLstf suchthat Istf .Isid equals Ifo .Isid . If there is no such LSTF, the
file is invalid and the algorithm ends.

5. Let Ifodata bethe LFOData at PlfLfo.rgLfoData [iLfoCur -1].

6. Let Ifolvl bethe LFOLVL in Ifodata .rgLfoLvl suchthat [folvl .iLvl equals iLvICur ,if suchan LFOLVL
exists. If there is no such LFOLVL, go to part 1 step 8.

7. If Ifolvl .fFormatting is nonzero, let vl be I[folvl.lvl  and go to part 2 step 1.

8. Let i be 0. Foreach LSTF in PlfLst.rgLstf priorto Istf ,if LSTF.fSimple iszero,let i= i +29,if
LSTF.fSi mple is nonzero, let ibe i +1.
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9. Let i be i+ iLvICur.

10. Let Ivl bethe i LVL inthe array of LVLs appendedto PlfLst (seethe fcPlfLst field of
FibRgFcLcb97 ).

Part 2
After the Istf and Ivl are determined, the next step is to determine the number t ext of the paragraph.

1. Let xstNumberText be acopy of Ivl.xst

2. If IvlIvif.nfc is not equal to 0x17, go to part 2 step 4. If Ivl.IvIf.nfc is equal to 0x17, the
paragraph is in a bulleted level.

3. Let xchBullet be the 16 -bitcharacter at xstNumberText .rgtchar [O]. If xchBullet & 0xFO0O is
nonzero, let xstNumberText .rgtchar [0] equal xchBullet & OxOFFF. Go to part 3 step 1.

4. Foreachentry jin Ivl .IvIf .rgbxchNums such that Ivl .IvIf .rgbxchNums - [j]is nonzero, let iLvITemp
be the 16 -bitinteger stored at  Ivl .xst.rgtchar ~ [Ivl .Ivif .rgbxchNums  [j] - 1]. If iLvITemp ==
iLvICur , replace the iLvITemp placeholderin xstNumberText with the |level number of the current
paragraph. If iLviTemp < iLvICur ,replace the iLviTemp placeholderin xstNumberText withthe level

number of the closest previous paragraph in the list that has an iLvl. property that equals  iLviITemp .
If iLviTemp > iLviICur , the f ile is invalid and the algorithm ends. If IvLIvif.fLegal is nonzero, each
of these level number s MUST be reformatted as according to the fLegal field descriptionin  LVLF

before they replace their respective placeholders.

Part 3

After the number text of the paragraphs is determined, the final step is to format the paragraph and
the number text.

1. If Istf .rgistdPara [iLvICur ] != OxOFFF, apply . the style specified by Istf .rgistdPara [iLvICur ] to both
the paragraph and  xstNumberText

2. Apply the character properties specified by Ivl .grppriChpx  to xstNumberText

3. Append the character specified by Ivl .IvIf .ixchFollow  to xstNumberText . xstNumberText is now
the number text that will'be displayed at the beginning of the paragraph.

4. Apply the paragraph properties specified by Ivl .grppriPapx  to the paragraph, including
xstNumberText
5. Justify only the  xstNumberText according to the justification specified by vl .IvIf .jc.

The paragraph is now formatted as part of a list.

2.4.6.4 Determining Level Number of a Paragraph

The level number of a paragraph is the number in the number sequence of the level that corresponds

to that paragraph, formatted according to an MSONFC (as specified in [MS - OSHARED] section
2.2.1.3). The number sequence of a level begins at a specified value and increments by 1 for each

paragraph in the level. Also, the number sequence of a level can restart when certain o ther levels are
encountered. See the specification of LVLF for more information. This section describes an algorithm

to determine the level number of a paragraph containing a given character position
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Given character position  cp, use the following algorithm to determine the level number of the
paragraph containing  cp:

1.

Follow steps 1 thru 10 of Determining List Formatting of a Paragraph to getthe iLfoCur, iLvICur
Ifolvl , and Ivl that correspond to the paragraph that cp belongs to.
Let nfcCur be Ivl.ivif.nfc . If nfcCur is equal to OXFF or 0x17, this level has no number sequence,

and the level number of the paragraph is an empty string. In this case, let xsLevelNumber be an
empty string, and the algorithm ends.

If Ifolvl exists, and Ifolvl .fStartAt is nonzero and Ifolvl .fFor matting is zero, let iStartAt be
Ifolvl .iStartAt . Otherwise, let iStartAt be IvlIvlf.iStartAt

If Ivl.Ivif.fNoRestart is nonzero, let iLviRestartLim be Ivl.Ivif.iLvIRestartLim . Otherwise, let
iLvIRestartLim be iLvICur .

Let numCur be iStartAt .

For each paragraph p that hasan iLfo property thatis equal to iLfoCur and that is in the same

Valid Selection as cp, beginning with the paragraph starting at the lowest character position _ up to
but not including the paragraph containing cp: Ifthe iLvl/ property of the paragraph p is less than
iLvIRestartLim , let numCur be iStartAt . If the iLvl of the paragraph ~ p.equals iLvICur ,let numCur be
numCur + 1.

Let xsLevelNumber be a string containing the number specified by numCur formatted according to
the MSONFC (as specified in MS -OSHARED] section 2.2.1.3) specified by nfcCur .

xsLevelNumber is now the leve | number of the paragraph.

2.4.6.5 Determining Properties of a:Style

This section specifies an algorithm to determine the set of properties to apply to text, a paragraph, a

table, or a list when a particular style is applied to.it. Given an istd , one or more array s of Prl can be
derived that express the differences from defaults for this style. Depending on its stk , a style can
specify properties for any combination of tables, paragraphs, and characters.

Given an istd :

1.

2.

Read the FIB_ from offset zero in the WordDocument Stream

All versions of the = EIB_ contain exactly one  FibRgFcLcb97  though it can be nested in a larger

structure. Read a STSH from offset FibRgFcLch97  .fcStshf inthe Table Stream with size
FibRgEcLch97  .IcbStshf

The given istd is a zero -based index into STSH .rglpstd .Readan LPStd at STSH .rglpstd [istd ].
Read the STD structure as LPStd .std , of length LPStd .cbStd bytes.

From the STD .stdf .stdfBase obtain istdBase .If istdBase is any value other than OXOFFF, then

this style is based on another style. Recursively apply this algorithm using istdBase as the starting
istd to obtain one or more arrays of Prl s as the properties for tables, paragraphs and characters

from the base style.

From the STD .stdf .stdfBase obtain stk . For more information, see the description of the cupx
mem ber of StdfBase .Read an STD .grLPUpxSw . Based onthe stk , grLPUpxSw  contains one of
the following structures: StkParaGRLPUPX , StkCharGRLPUPX , StkTableGRLPUPX , StkListGRLPUPX .
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7. Each of the preceding structures contains one or more of the following: LPUpxPapx , LPUpxChpx ,

LPUpxTapx . Each of the latter structures leads to one or more arrays of Prl_ that specify properties.
For more information, see the sections documenting the se structures for how to obtain these
arrays.

8. For each array obtained in step 7 that specifies properties of a table, paragraph, or characters,

append to the beginning of the corresponding array from step 5, if any. The resulting arrays of Prl
are the desired output. Leave the algorithm.
2.4.6.6 Determining Formatting Properties
This section specifies an algorithm for how to combine properties from various sources that influence
the propertie s ofa character position  to obtain the final formatting.
Character, paragraph, and table properties of the text at any given character< position are specified by
lists of differences from the defaults. Property Storage _ explains how to determine defaults and how to
apply property differences. This section further specifies which | ists of property differences are
applicable and the order in which they apply.
In general, the differences from defaults are specified by one or more styles as well as any directly
applied property modifications. Multiple styles can influence the properti es at agiven character
position . A table style, for example, can specify paragraph properties that apply to some or all
paragraphs within that table. A paragraph in such a table can itself have a paragraph style, in which
case two different lists of differences modify the properties of said paragraph.
Given character position _ cp, use the following algorithm to determine the properties of textat cp:
Part 1:
1. Determine defaults for all properties the application is interested.in. For further specification, see
Property Storage
2. Split the properties into three groups-based on the ob jects they apply to: paragraph properties,
character properties, and table properties as specified by Single Property Modifies . These are the
set of properties which will be modified throughout th e algorithm to arrive at the desired
properties.

3. Allversions of the  FIB contain exactlyone  FibRgFclLcb97  though it can be nested in al arger

structure. Read an  STSH_from offset * FibRgFclLch97 .fcStshf inthe Table Stream , with size
FibRgFclLcbh97 .cbStshf< . Fromthe STSH, obtainan LPStshi and from that obtain an STSHI .

4. Apply the property modifications specified by the ftcAsci , ftcFE and ftcOther ~members of the
STSHI .Stshif along with the ftcBi member of STSHI if specified.

5. Determine whether cp. is in a table or not. For further specification, see Determining Cell
Boundaries . If cp is notin atable, go to step 1 of part 2.

6. Determine the table style that is applied to the innermost row that contains cp as follows:

1. Apply the algorithm from Determining Row Boundaries to obtain the  character position _ of the
TTP mark of the innermost row that contains cp . Callthis cpTtp .

2. Apply the alg orithm from  Direct Paragraph Formatting on cpTtp .

3. Apply the array of  Prl_ elements that was obtained to the table row and determine the istd of
the table style applied to this table row using sprmTlstd . Callit istdTable . If no table style is

applied, go to step 1 of part 2.
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7. Using the algorithm from Determining Properties of a Style ,Obtaina grpprlPapx , grppriChpx
and a grppriTapx  (if available) from the istdTable . Apply any property modifications specified in
grppriChpx , grpprlPapx , and grpp riTapx to the character, paragraph, and table properties,
respectively.

8. Find the position of the innermost cell that contains cp within the innermost table that contains cp
by applying the algorithm from Determining Row Boundaries and Determining Cell Boundaries as
appropriate. Specifically, determine if the innermost cell that contains cp belongs to the first row,
first column, last row, or last column of the innermost table that contains cp . Also, determine
whether the innermost cell that contains cp isin an even or an odd horizontal band based on
horizontal banding applied in grppriTapx  with sprmTCHorzBands and, similarly, if it is in'an even
oran odd vertical band based on vertical banding applied in grpp flTapx with sprmTCVertBands
Note that if sprmTTIp .grfatl specifies that the top row of the table receives special formatting, then
the top row of the table and any row with sprmTTableHeader applied with a value of 0x01 is. not
counted when determining odd or even horizontal banding. Similarly, if sprmTTlp .grfatl  specifies
that the logically leftmost column of the table receives special formatting, then that column is not
counted when determining odd or even vertical banding.

9. Next, using the array of Prls obtained in step 6, determine if additional‘property differences need to

be appliedto cp based on its location in the table as specified by sprmTTIp .grfatl . If additional
property differences need to be applied, look for sprmPCnf s.within the' grpprlPapx  from step 7,
sprmCCnf s within gr ppriChpx  fromstep 7, and  sprmTCnf/s within. grppriTapx  from step 7 whose
CNFC, see CNFOperand .cnfc , matches the position information foun d in step 8. The following table
specifies which CNFC values match which position information.
CNFC
Value Mat ches é
0x0001 Any cell in the top row or with sprmTTableHeader applied with a value of 0x01 if sprmTTlp .grfatl
specifies that top row of the table receives special formatting.
0x0002 Any cell in the bottom row if sprmTTlp. .grfatl  specifies that bottom row of the table receives
special formatting and the cell does not match CNFC value 0x0001.
0x0004 Any cell in the logically leftmost column if sprmTTlp .grfatl specifies that the logically leftmost
column receives special formatting.
0x0008 Any cell in the logically rightmost column if sprmTTIp .grfatl specifies that the logically righ tmost
column receives special formatting and the cell does not match CNFC value 0x0004.
0x0010 Any cell in an‘odd. numbered vertical band if sprmTTIp .grfatl  specifies that odd numbered
vertical bands receive special formatting and the cell does not match CNFC values 0x0004 or
0x0008.
0x0020 Any cell in an' even numbered vertical band if sprmTTlp .grfatl specifies that even number  ed
vertical bands receive ‘special formatting, and the cell does not match CNFC values 0x0004 or
0x0008.
0x0040 Any cell in an odd numbered horizontal band if sprmTTlp .grfatl  specifies that odd numbered
horizontal bands receive special formatting, and the cell does not match CNFC values 0x0001 or
0x0002.
0x0080 Any cell in an even numbered horizontal band if sprmTTIp .grfatl  specifies that even numbered
horizontal bands receive special formatting, and the cell does not match CNFC values 0x0001 or
0x0002.
0x0100 The logically rightmost cell on the top row of the table if sprmTTlp .grfatl  specifies that both the
top row and the logically rightmost column receive special formatting and the cell does not match
CNFC value 0x200.
0x0200 The logically leftmost cell on the top row of the table if sprmTTlp .grfatl  specifies that both the
top row and the logically leftmost column receive special formatting.
0x0400 The logically rightmost cell on the bottom row of the table if sprmTTlp .grfatl  specifies that both
the bottom row and the logically rightmost column receive special formatting and the cell does
not match CNFC value 0x0100, 0x0200, or 0x0800.
0x0800 The logically leftmost cell on the bottom row of the table if sprmTTIp .grfatl specifies that both
the bottom row and the logically leftmost column receive special formatting and the cell does not
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match CNFC value 0x0100 or 0x0200.

A single cell position can match multiple CNFC values. For example the logically rightmost cell on
the top row could match all of these CNFC values: 0x0100, 0x0008, 0x0001. Apply conditional
formatting in the following order.

CNFC Values Conditional Formatting Type
0x0040 or 0x0080 Odd or even horizontal banding
0x0010 or 0x0020 Odd or even vertical banding
0x0004 or 0x0008 First or last column
0x0001 or 0x0002 First or last row
0x0100, 0x0200, 0x0400, or 0x0800 Corner cell
Apply any property modifications specified in a matching sprmCCnf , if one exists, to the character
properties. Apply any property modifications specified in a matching sprmPCnf, if one exists, to
paragraph properties. Apply any property modifications specified in a matching sprmTCnf , if one
exists, to table properties.
Part 2:
1. Apply the algorithm from Direct Paragraph Formatting up to and including step 4. The remaining
steps of that algorithm are applied later. Obtain GrpprlAndlstd . Using the algorithm from
Determining Properties of a Style , Obtain any paragraph property modifications that are specified

by GrpprlAndistd .istd .

2. Apply any paragraph property modifications obtained from GrppriAndistd .istd in the previous
step. Next, apply any paragraph property modifications found in GrpprlAndistd .grpprl . Finally,
finish the remaining steps in the algorithm from Direct.Paragraph Formatting that was started in

the previous ste p.

3. If the paragraph that contains cp belongs to a list, apply any further paragraph property
modifications specified by the list. Forinformation about how to determine whether a paragraph

belongs to a list and how to obtain the property modifications spe cified by the list, see Determining
List Formatting of a Paragraph . At this point the paragraph properties reflect those of the
paragraph that contains cp . The remaining steps determine the character properties.

4. Using the algorithm from Determining.Properties of a Style , Obtain any character property
modifications specified by GrpprlAndistd .istd  from step 1 of part 2 or the value of the last

sprmPIstdPermute’ » if'any in  GrpprfAndistd .grpprl . Apply any characte r property modifications
obtained from the style to the character properties.

5. Finally, using the algorithm from Direct Character Formatting __, obtain any property modifications to
be applied to char “acter properties and apply them.

2.4.7 Application Data For VtHyperlink

The following algorithm specifies how hyperlink properties, as specified in MS - OSHARED] section
2.3.3.1.18, are associated with content in a document construct their dwApp field value.

A If the hyperlink is associated wit h an OfficeArtFSP shape, as specified in MS -ODRAW] section
2.2.40,the dwApp value MUST be OxFFFFFFFF. Otherwise the hyperlink MUST be associated with a
picture, an external link to a picture source, or other document con tent.

A If the hyperlink is associated directly with a picture, as opposed to the hyperlink field associated

with the picture, or an external link to a picture source, the dwApp value MUST be set to an
FcCompressed  structure that specifies the starting offset of the field result inthe WordDocument
Stream associated with the picture. For further specification on field results , see PIcFId .
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A If the hyperlink is associated with any other type of document content, including the hyperlink field
of a WordArt shape or picture, the dwApp value MUST be set to an unsigned 4 -byte integer that
specifies the index into a PIcEld . The specified PIcEld item corresponds to the field begin character
of the hyperlink field in the document content associated with the hyperlink property.

The hyperlink properties that have dwApp setto anindexinto a PIcFld  MUST conform to a specific
ordering relative to each other when written. They MUST be written within the property set

hyperlink property array VtHyperlinks |, as specified in  [MS -OSHARED] section 2.3.3.1.21, gro  uped
according to the document PIcFId  to which the indices apply, in the following order:

1. Main Document _links.

2. Footnote Document _links.

3. Header Document _links.

4, Comment Document  links.

5. Endnote Document _ links.

6. Textbox Document  links.

7. Header Textbox Document links.

Within these groupings th e hyperlink properties MUST be ordered from largest index to
smallest index.

Example:

A document contains two hyperlink fields in the Main Document , and two hyperlink fields in
the Footnote Document . The field indices for the hyperlinks (h1M, and h2M) in the Main
Document are 1 and 4 respectively. The field indices for the hyperli nks (h1F, and h2F) in the

Footnote Document are 0 and 3 respectively.

The hyperlink properties in this example MUST be written in the order: h2M, h1M, h2F, h1F.

2.5 The File Information Block

251 Fib

The Fib structure contains information about the document and specifies the file pointers to various
portions that. make up the document.

The Fib is a variable length structure. With the exception of the base portion which is fixed i n size,
every section is preceded with a count field that specifies the size of the next section.

0/1]2|3[4|5|/6]|7|8]9|0]|1|2|3|4|5]|6|7]|8]9]0]1]|2|3|4|5|6|7[8|9]0]1

base (32 bytes)

csw fibRgW (28 bytes)
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cslw

fibRgLw (88 bytes)

cbRgFcLcb fibRgFcLcbBlob (variable)
cswNew fibRgCswNew/(variable)
base (32 bytes): The FibBase .
csw (2 bytes): An unsigned integer that specifies the count of 16 -bit values corresponding to

fibRgW that follow. MUST be OxO00E.

fibRgW (28 bytes): The EibRgW97 .
cslw (2 bytes): An unsigned integer that specifi es the count of 32  -bit values corresponding to

fibRgLw that follow. MUST be 0x0016.

fibRgLw (88 bytes): The FibRgLw97 .
cbRgFcLchb (2 bytes): Anunsigned integer that specifies the count of 64 -bit v alues corresponding to

fibRgFcLcbBlob that follow. This MUST be one of the following values, depending on the value of
nFib .

Value of nFEib | cbRgFcLcb
0x00C1 0x005D
0x00D9 0x006C
0x0101 0x0088
0x010C 0x00A4
0x0112 0x00B7
fibRgFcLcbBlob (variable): The FibRgFcLcbh .
cswNew (2 bytes): An unsigned integer that specifies the count of 16 - bit values corresponding to

fibRgCswNew  that follow. This MUST be one of the following values, depending on the value of
nFib .
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