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1   Introduction  

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

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 RFC 2119. All other sections and examples in this 

specification are informativ e.  

1.1   Glossary  

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

American National Standards Institute (ANSI) character set  

ASCII  
attribute  

Augmented Backus - Naur Form (ABNF)  
code page  
Component Object Model (COM)  
credential  
GUID  
language code identifier (LCID)  

little - endian  
object  
salt  
Unicode  
XML  
XML namespace  

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

A1  
absolute path  
absolute reference  
absolute URL  
active cell  
active sheet  
ActiveX control  

ActiveX Data Objects (ADO)  
ActiveX object  
add - in  
add - in function  
aggregation function  
ALL  

alternate startup directory  

ascending order  
attribute hierarchy  
AutoFilter  
AutoFormat  
automatic calculation mode  
AutoRecover  

AutoShow  

%5bMS-OFCGLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
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background color  
Binary Interchange File Format (BIFF)  

border  
border formatting  

border style  
build number  
built - in name  
calculated column  
calculation mode  
caption  
cascading style sheet (CSS)  

cell  
cell reference  
cell value  
center - across - selection alignment  
character set  
cha rt sheet  

child element  
class identifier (CLSID)  
collapsed outline state  
color scale  
column  
comment  
compact axis  

conditional formatting  
connection string  
cube  
cube function  
custom list  
custom view  
DAO  

data bar  
data consolidation  

data marker  
data point  
data provider  
data recovery  

data region  
data source  
data table  
data validation  
date system  
DDE  
DDE server  

DDE topic  
defined name  
diagonal - down  
diagonal - up  

dialog sheet  
dimension  
display folder  

distributed alignment  
drawing object  
drillthrough  
drop zone  
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Dynamic Data Exchange (DDE)  
embedded object  

English Metric Unit (EMU)  
Excel Linked Library (XLL)  

Excel macro (XLM)  
expand/collapse button  
expression  
external data  
external link  
file extension  
file format compatibility checker  

fill  
fill color  
fill pattern  
f ilter  
fit to page  
floating - point number  

folder  
font  
font face weight  
font family  
font scheme  
foreground color  
format string  

formula  
formula bar  
friendly name  
frozen panes  
function  
function category  
gradient fill  

gradient stop  
gradient vector  

grand total  
gr idline  
hash  
header  

header row  
hidden  
hidden protection  
hidden row  
hierarchy  
horizontal alignment  
hyperlink  

Hypertext Markup Language (HTML)  
icon  
icon set  
indentation level  

Information Rights Management (IRM)  
ink  
inner rectangle  

input cell  
Input Method Editor (IME)  
insert row  
iterative calculation  
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justify distributed  
key performance indicator (KPI)  

left - to - right  
level  

library directory  
line style  
linear gradient  
linked object  
locale  
locked  
locked protection  

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

macro sheet  
major scheme  
Mandarin phonetic symbols  
manifest  
manual calculation mode  
MDX unique name  
measure  

measure group  
member  
member property  
merged cell  
MIME Encapsulation of Aggregate HTML Documents (MH TML)  
minimal save  
minor scheme  

module  
module sheet  

multidimensional expression (MDX)  
named range  
ninched  
non - contiguous range  

Normal view  
number format  
Object Linking and Embedding (OLE)  
object model  
ODBC  
OLAP  
OLAP All level  

OLAP All member  
OLAP allocation  
OLAP calculated member  
OLAP cube  

OLAP hierarchy  
OLAP KPI  
OLAP level  

OLAP measure  
OLAP member  
OLAP member property  
OLAP named set  
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OLAP subselect  
OLAP tuple  

OLAP weight expression  
OLE DB  

OLE object  
OLE2  
one - variable data table  
outline  
outline level  
outline state  
outline symbol  

page break  
Page Break Preview view  
Page Layout view  
pane  
phonetic guide  
phonetic information  

phonetic string  
phonetic text run  
PivotChart filter pane  
PivotTable  
PivotTable field list  
pixel  
placeholder  

plot area  
precision as displayed  
p rint area  
print settings  
print titles  
ProgID  
protected  

protection  
published  

query  
query table  
R1C1  
range  

reading order  
read - only recommended  
real - time data (RTD)  
rectangular gradient  
red - green - blue (RGB)  
red - green - blue - alpha (RGBA)  
refresh  

relative reference  
relative security descriptor  
revision  
revision history  

right - to - left  
root element  
row  

RTD server  
ruler  
safe load  
scenario  
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Scenario Manager  
security descriptor  

selected  
selection  

server name  
session  
shade  
shape  
shared workbook  
sheet  
sheet  tab  

sheet view  
shrink to fit  
single sign - on (SSO)  
smart document  
smart tag  
smart tag actions button  

smart tag indicator  
smart tag recognizer  
sort  
sort condition  
sort order  
source data  
sparkline  

split pane  
spreadsheet data model  
startup directory  
strikethr ough formatting  
stripe band  
stripe formatting  
stroke order  

Structured Query Language (SQL)  
style  

summary  
table  
table header  
target  

text importation  
text run  
theme  
time hierarchy  
ToolTip  
top N filter  
total row  

transfer protocol  
transition formula entry  
transition formula evaluation  
tuple  

twip  
two - variable data table  
type library  

UNC volume  
Uniform Resource Identifier (URI)  
Uniform Resource Locator (URL)  
user - defined function (UDF)  
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VBA  
VBA project  

vertical alignment  
visible  

Visual Basic for Applications ( VBA)  
VML  
volatile  
watched cell  
web query  
workbook  
worksheet  

write reservation  
write - reservation password  
XML map  
XML node  
XML Path Language (XPath)  
XML schema  

XML schema definition (XSD)  
XOR obfuscation  
XPath expression  
zoom level  

The following terms are s pecific to this document:  

attribute drilldown: The process of examining the non -atomic constituent parts, such as 
properties or data elements, that make up an object.  

chart sheet view: A set of display settings, such as zoom level, for a chart sheet window . 

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

external workbook: A workbook, other than the active workbook, that is on disk or in memory 

and to which a dependency is implied or intended.  

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

font face color: A property of a cell that specifies the color that is used to render a font.  

fragment identifier: A portion of a URI that specifies the destination of a hyperlink within a 
document.  

future functio n: A function that can be written to but is not implemented in a file.  

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

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

justify alignment: A formatting setting that spreads text evenly, both vertically and 
horizontally, be tween the edges of a cell, object, or page. Also referred to as distributed 
alignment.  

MDX query: A query that uses the multidimensional expression (MDX) syntax.  
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OLE1: See Object Linking and Embedding (OLE).  

Open Data Protocol (OData): A web protocol for q uerying and updating data specified in [MS -
ODATA].  

page margin: The white space at the top, bottom, and sides of a document when a document is 

printed.  

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

print scale:  The size of the output that is printed on a page. It is expressed as a percentage of 
the size of the original page content.  

publish to server: A process that facilitates saving a document or portions of a document to a 
web server.  

RTD topic: A discrete co mbination of parameters that is used to request data from a real - time 

data (RTD) server.  

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

window protection: A workbook protect ion option that prevents users from changing the 
position and size of a window.  

workbook view: A set of display settings, such as the height and width, for the windows in a 

workbook.  

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

1.2   References  

References to Microsoft Open Specifications documentation do not include a publishing year because 

links are to the latest version of the documents, which are updated frequently. References to other 
documents include a publishing year when one is available . 

1.2.1   Normative References  

We conduct frequent surveys of the normative references to assure their continued availability. If 
you have any issue with finding a normative reference, please contact dochelp@microsoft.com . We 
will assist you in finding the relevant information.  

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

[ISO/IEC29500 -1:2011] ISO/IEC, "Information Technology --  Document description and processing 
languages --  Office Open XML File Formats --  Part 1: Fundamentals and Markup Language  
Reference", ISO/IEC 29500 -1:2011, 2011, 

http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=59575  

[ISO/IEC29500 -2:2011] ISO/IEC, "Information technology --  Document description and processing 
languages --  Office Open XML File Formats --  Part 2: Open Packaging Conventions", ISO/IEC 29500 -
2:2011, 2011, 
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalog ue_detail.htm?csnumber=59576  

http://go.microsoft.com/fwlink/?LinkId=90317
mailto:dochelp@microsoft.com
http://go.microsoft.com/fwlink/?LinkId=89903
http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252375
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[ISO/IEC29500 -4:2011] ISO/IEC, "Information technology --  Document description and processing 
languages --  Office Open XML File Formats --  Part 4: Transitional Migration Features", ISO/IEC 

29500 -4:2011, 2011, 
http://www.iso.org/iso/home/store/catalogue_ics/catalogue_detail_ics.htm?csnumber=59578  

[ISO -8859 -1] International Organization for Standardization, "Information Technology --  8-Bit 
Single -Byte Coded Graphic Char acter Sets --  Part 1: Latin Alphabet No. 1", ISO/IEC 8859 -1, 1998, 
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=28245  

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

[MS -ODATA] Microsoft Corporation, " Open Data Protocol (OData) ".  

[MS -ODRAWXML] Microsoft Corporation, " Office Drawing Extensions to Office Open XML S tructure 
Specification ".  

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

[MS -OFORMS] Microsoft Corporation, " Office Forms Binary File Format(s) ".  

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

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

[MS -OWEXML] Microsoft Corporation, " Office Web Extensibility Extensions to Office Open XML 
Structure Specification ".  

[MS -XLDM] Microsoft Corporation, " Spreadsheet Data Model File Format ".  

[MS -XLS] Microsoft Corporation, " Excel Binary File Format (.xls) Structure ".  

[MS -XLSX] Microsoft Corporation, " Excel Extensions to the Office Open XML SpreadsheetML File 
Format (.xlsx) Specification ".  

[RFC2119] Bradner, S., "Key wor ds for use in RFCs to Indicate Requirement Levels", BCP 14, RFC 

2119, March 1997, http://www.rfc -editor.org/rfc/rfc2119.txt  

[RFC3066] Alvestrand, H., "Tags for the Identification of Language", RF C 3066, January 2001, 

http://www.ietf.org/rfc/rfc3066.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  

[UNICODE4.0] The Unicode Consortium, "Unicode 4.0.0", 
http://www.unicode.org/versions/Unicode4.0.0/  

[W 3C-XML] Bray, T., Paoli, J., Sperberg -McQueen, C.M., Maler, E., Yergeau, F., Eds., "Extensible 
Markup Language (XML) 1.1 (Second Edition)", W3C Recommendation, August 2006, 

http://www.w3.org/TR/ 2006/REC -xml11 -20060816/  

[W3C -XSD] World Wide Web Consortium, "XML Schema Part 2: Datatypes Second Edition", October 

2004, http://www.w3.org/TR/2004/REC -xmlschema -2-20041028  

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

http://go.microsoft.com/fwlink/?LinkId=330293
http://go.microsoft.com/fwlink/?LinkId=90689
%5bMS-DTYP%5d.pdf
%5bMS-ODATA%5d.pdf
%5bMS-ODRAWXML%5d.pdf
%5bMS-ODRAWXML%5d.pdf
%5bMS-OFFCRYPTO%5d.pdf
%5bMS-OFORMS%5d.pdf
%5bMS-OSHARED%5d.pdf
%5bMS-OVBA%5d.pdf
%5bMS-OWEXML%5d.pdf
%5bMS-OWEXML%5d.pdf
%5bMS-XLDM%5d.pdf
%5bMS-XLS%5d.pdf
%5bMS-XLSX%5d.pdf
%5bMS-XLSX%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90317
http://go.microsoft.com/fwlink/?LinkId=90404
http://go.microsoft.com/fwlink/?LinkId=123096
http://go.microsoft.com/fwlink/?LinkId=90552
http://go.microsoft.com/fwlink/?LinkId=113935
http://go.microsoft.com/fwlink/?LinkId=90563
http://go.microsoft.com/fwlink/?LinkId=191840
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[XMLSCHEMA1] Thompson, H.S., B eech, D., Maloney, M., and Mendelsohn, N., Eds., "XML Schema 
Part 1: Structures", W3C Recommendation, May 2001, http://www.w3.org/TR/2001/REC -

xmlschema -1-20010502/  

[XMLSCHEMA2] Biron, P.V., and M alhotra, A., Eds., "XML Schema Part 2: Datatypes", W3C 

Recommendation, May 2001, http://www.w3.org/TR/2001/REC -xmlschema -2-20010502/  

1.2.2   Informative References  

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

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

[ISO/IEC29500 -3:2011] ISO/IEC, "Information technology --  Document description and processing 
languages --  Office Open XML File Formats --  Part 3: Markup Compatibility and Extensibility", 
ISO/IEC 29500 -3:2011, 2011, 

http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=59577  

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

[MSDN -MDXFS] Microsoft Corporation, "FORMAT_STRING Contents (MDX)", September 2007, 
http://msdn.microsoft.com/en -us/library/ms146084.aspx  

[MSDN -ODBC] Microsoft Corporation, "ODBC Programmer's Reference", 
http://msdn.microsoft.com/en -us/library /ms714177.aspx  

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

[MSFT -ODBCODCO] Microsoft Corporation, "ODBC -- Open Datab ase Connectivity Overview", March 

2007, http://support.microsoft.com/kb/110093  

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

[MS -ODRAW] Micr osoft Corporation, " Office Drawing Binary File Format Structure Specification ".  

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

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

[XPATH] Clark, J. and DeRose, S., "XML Path Language (XPath), Version 1.0", W3C 
Recommendation, November 1999, http: //www.w3.org/TR/xpath  

1.3   Structure Overview (Synopsis)  

This document specifies workbook data contained in a ZIP package  (section 2.1.1 ) conforming to 
the Open Packaging Conventions as described in [ISO/IEC29500 -1:2011] . Individual files stored in 

the ZIP package, called parts (section 2.1.2 ), contain information about the content of a wor kbook 
including workbook data such as worksheet  definitions. Some parts store information by using 

XML , some parts store information by using binary records (section 2.1.4 ), and other parts contain 
information stored as a binary stream of bytes. The binary record structure and content are 
specified in this document. Each binary record contains its record type, information about the record 
size , and zero or more type -specific fields depending on its record type, which is specified in Record 

http://go.microsoft.com/fwlink/?LinkId=90608
http://go.microsoft.com/fwlink/?LinkId=90608
http://go.microsoft.com/fwlink/?LinkId=90610
http://go.microsoft.com/fwlink/?LinkId=89840
http://go.microsoft.com/fwlink/?LinkId=89844
http://go.microsoft.com/fwlink/?LinkId=89844
http://go.microsoft.com/fwlink/?LinkId=252376
http://go.microsoft.com/fwlink/?LinkId=90008
http://go.microsoft.com/fwlink/?LinkId=90008
http://go.microsoft.com/fwlink/?LinkId=117946
http://go.microsoft.com/fwlink/?LinkId=101728
http://go.microsoft.com/fwlink/?LinkId=119666
http://go.microsoft.com/fwlink/?LinkId=119666
http://go.microsoft.com/fwlink/?LinkId=119665
%5bMS-GLOS%5d.pdf
%5bMS-ODRAW%5d.pdf
%5bMS-OFCGLOS%5d.pdf
%5bMS-OLEDS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90611
http://go.microsoft.com/fwlink/?LinkId=252374
%5bMS-OFCGLOS%5d.pdf
%5bMS-GLOS%5d.pdf
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Enumeration (section 2.3 ). Type -specific fields contain information further specifying the workbook 
data . Specifications of the fields for a given record type can be found in Records (section 2.4 ).  

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

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

1.4   Relationship to Protocols and Other Structures  

The Excel Binary File Format is a package as described in [ISO/IEC29500 -1:2011]  containing a set 
of related parts (section 2.1.2 ). It is dependent on the structures defined in the following 
references:  

Á [MS -ODRAW]  for the persistence format for shapes .  

Á [MS -OFFCRYPTO] for the persistence format for document signing, information rights 

management, document encryption and obfuscation.  

Á [MS -OSHARED]  for the persistence format for additional common struct ures.  

Á [MS -OVBA]  for the persistence format for a VBA project .  

Á [MS -XLS]  for command bar information and number formatting.  

Á [MS -XLSX]  fo r storing custom data, custom data properties, and drawing and control properties.  

Á [MS -ODRAWXML]  for images stored in the workbook.  

Á [MS -DTYP]  for specifying a relative security descriptor .  

1.5   Applicability Statement  

This document specifies a persistence format for workbook  content and templates, which can include 

unstructured or semi -structured tables of numbers, text, or both numbers and text, formulas, 
external data connections, charts, and images. This persistence format is applicable for persistence 
of documents with a grid based layout, including those with numeric data, structured data, and 
formulas.  

This persistence format is applicable for use as a stand -alone document, and for containment within 

other documents as an embedded object, as described in [MS -OLEDS] . 

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

1.6   Versioning and Localization  

This document covers versioning issues in the following areas:  

Structure Versions:  There is only one version of this file format.  

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

Á BrtBeginHeaderFooter  (section 2.4.86 )  

Á BrtFmt  (section 2.4. 651 )  
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Á CodeName  (section 2.5.21 )  

Á BrtFont  (section 2.4.653 )  

The Security Considerations (section 4), Password Verifier Algorithm (section 2.2.9 ), Encryption 

(section 2.2.11 ), and International Macro Sheet (section 2.1.7.31 ) also specify processes and  data 
that are locale -dependent. See each record, structure, and section description for more information.  

1.7   Vendor - Extensible Fields  

This persistence format can be extended by storing information in parts not specified in section 
2.1.2 . Implementations are not required to preserve or remove additional parts when modifying an 
existing document. See File Structure (section 2.1 ) for more information. Implementations can 

extend a part spe cified in Section 2 by storing future records and alternate content blocks as 
specified in Future Record (section 2.1.6 ). Implementations can extend the XML as described in 
[ISO/IEC29500 -3:2011] : Markup Compatibility and Extensibility.  

http://go.microsoft.com/fwlink/?LinkId=252376
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2   Structures  

2.1   File Structure  

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

A file of the type specified by this document is a package (section 2.1.1 ) that contains a collection of 
related parts (section 2.1.2 ). Parts contain information about the contents of a workbook, including 
workbook data and the structure of the package. Some parts contain inf ormation stored using 
binary records (section 2.1.4 ), some parts contain information stored using XML, and other parts 

contain information stored as a binary stream of bytes. Each binary record contains zero or more 
structured fields that contain the workbook data.  

2.1.1   Package  

A file of the type specified by this document is a package that is a ZIP archive that conforms to the 
Open Packaging Conventions as specified in [ISO/IEC29500 -2:2011] : Open Packaging Conventions, 

the further packaging restrictions as specified in [ISO/IEC29500 -1:2011] : Fundamentals, section 9, 

and this specification.  

A file of the type specified by this docu ment MUST contain exactly one workbook  (section 2.1.7.60 ) 
part, and that part (section 2.1.2 ) MUST be the target of a relationship (section 2.1.3 ) in the 
package relationship part. The workbook  (section 2.1.7.60 ) part is the main or starting part in a 
file of the type specified by this document.  

2.1.2   Part  

A part is a stream of bytes as specified in [ISO/IEC29500 -2:2011] : Open Packaging Conventions, 
section 8.2. Each part has an associated content type that specifies the nature and type of content 
stored in the part. Some parts store information using binary records (section 2.1.4 ). Some parts 
store information using XML.  

The valid parts, content types, and required and optional relationships  (section 2.1.3 ) between all 
parts in a package (section 2.1.1 ) are specified in Part Enumeration  (section 2.1.7 ). Each part that 

contains binary records (section 2.1.4 ) MUST be written as a series of binary records as specified in 
Part Enumeration .  

This document uses Augmented Backus - Naur Form (ABNF)  as specified in [RFC5234]  to specify 
the record (section 2.1.4 ) sequence for parts that contain binary records.  

2.1.3   Relationship  

A relationship specifies a connection between a source and a target resource as specified in 

[ISO/IEC29500 -2:2011] : Open Packaging Conventions, section 8.3. Relationship identifiers are used 
in binary and XML part (section 2.1.2 ) content to reference unique relationship elements in 
relationship parts that in turn ta rget other resources. There are several different types of 
relationships:  

Á A package relationship is a relationship where the target is a part and the source is the package 

(section 2.1.1 ) as a whole.  

Á A p art - to -part relationship is a relationship where the target is a part (section 2.1.2 ) and the 

source is a part in the package.  
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Á An explicit relationship is a relationship where a resource is referenced fr om the contents of a 

source part by referencing the ID attribute value of a relationship element.  

Á An implicit relationship is a relationship that is not explicit.  

Á An internal relationship is a relationship where the target is a part in the package.  

Á An exte rnal relationship is a relationship where the target is an external resource not in the 

package.  

2.1.4   Record  

A record is the basic building block used to store information about features in a workbook . Each 

binary record is a variable - length sequence of bytes. A binary record consists of three components: 
a record type, a record size, and the record data that is specific to that record type.  

The record type is an integer that specifies what type of inf ormation is specified by the record and 
how the structure of the record data specific to this record is ordered and structured. Each valid 

record type is listed in Record Enumeration (section 2.3 ). The r ecord type MUST be either one or 
two bytes. The record type MUST be two bytes if and only if the high bit in the low byte is equal to 

1; otherwise, the record type MUST be one byte. If the record type is two bytes, the value consists 
of seven low bits of t he high byte combined with the seven low bits of the low byte. This value MUST 
be greater than or equal to 128 and less than 16384. For performance reasons, one -byte record 
types are reserved for commonly used records. Record type values MUST be a value fr om Record 
Enumeration (section 2.3 ) or the record MUST make use of the future record (section 2.1.6 ) 
architecture.  

The record size specifies the count  of bytes that specifies the total size of the record data. This value 

MUST be one to four bytes. This value MUST be one byte if the high bit in the low byte is equal to 0; 
otherwise, this value MUST be greater than one byte. If the count of bytes is great er than one byte, 
the high bit in each successive byte specifies whether an additional byte is used. If the high bit of 
the second byte is equal to 1, then this value MUST use an additional third byte. If the high bit of 
the third byte is equal to 1, then this value MUST use an additional fourth byte. The high bit of the 

fourth byte MUST be ignored. The value consists of the seven low bits of each byte combined. The 
low, least significant bits are contained within the first byte, and each successive byte co ntains 

higher order bits than the previous byte.  

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

several fields, arrays of fields, and arrays of structures.  

For example, the following record type and record size s pecify a BrtCommentText  (section 
2.4.325 ) record with a size of 200 bytes:  

11111101 00000100 11001000 00000001 [Record Fields]  

The first byte is 11111101, specifying a low value of 125 and that the recor d type requires a second 

byte. The second byte is 00000100, specifying a high value of 4 * 128, which equals 512. The 
record type value is 125 + 512, or 637, which corresponds to a BrtCommentText  (section 2.4.325 ) 
record type. The next byte is 11001000, specifying a low value of 72 and that the record size 
requires a second byte. The second byte is 00000001, specifying a higher value of 1 * 128 and that 
the record size does not require an additional byte.  The record size is 72 + 128, or 200, which 
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specifies the total size, in bytes, of the record data component. The fields in the record data 
component are specified by BrtCommentText  (section 2.4.325 ).  

2.1.5   Collection of Records  

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

the index count starts over for each collection.  

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

In this document, record B follows record A when record A is the last re cord of that type to appear 

before record B, in the part that contains those records.  

2.1.6   Future Record  

The future record (section 2.1.6 ) architecture enables the file format to be extended with new or 
alternate content while maintaining compatibility with applications that do not support the new 
content. The future record architecture consists of a future record mechanism and an alternate  
content mechanism. The future record mechanism enables an application that does not support 
certain future records to open and save the file while ignoring but preserving those future records in 
the file, and correctly modifying cell references  and formulas associated with the records. The 

alternate content mechanism enables an application to introduce extensions that target particular 
implementations.  

2.1.6.1   Future Record Mechanism  

Future records are specified as a collection of records (section 2.1.4 ) that exists between a set of 
BrtFRTBegin  (section 2.4.654 ) and BrtFRTEnd  (section 2.4.655 ) record pairs. An application uses 
the productVersion.product  and productVersion.version  fields of the BrtFRTBeg in  record to 

determine whether that application supports the collection of future records following that 
BrtFRTEnd  record.  

An application supports the collection of future records following a given BrtFRTBegin  record if the 
productVersion.product  field mat ches the applicationôs product value, and the 
productVersion.version  field is less than or equal to the applicationôs version value. Otherwise the 
application does not support the collection of future records following this BrtFRTBegin  record, and 
can igno re but preserve those future records in the file, including the BrtFRTBegin  and BrtFRTEnd  

records.  

Every record in the collection of future records between a set of BrtFRTBegin  and BrtFRTEnd  
records ðexcept BrtFRTBegin , BrtFRTEnd , BrtACBegin  (section 2.4.2 ), and BrtACEnd  (section 

2.4.3 ) records ðis a future record and MUST start with an FRTHeader  (section 2.5.60 ) structure 
that specifies future record attributes unless the record is less than 4 bytes, in which case an 
FRTBlank  (section 2.5.54 ) is inferred as the FRTHeader  structure for that future reco rd, and the 

bytes in the future record specify record data. Future record data that occurs after the FRTHeader  
is application specific.  

%5bMS-OFCGLOS%5d.pdf
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For example, consider an application that implements the basic concepts of a spreadsheet as 
specified by the structures and records in this document and that implements other features and 

concepts not specified in this document. That application can use the future record mechanism to 
persist data associated with those other features and concepts as extensions to the structu res and 

records specified in this document.  

2.1.6.2   Alternate Content Mechanism  

Alternate content is specified as a collection of records (section 2.1.4 ) that exists between a set of 
BrtACBegin  (section 2.4.2 ) and BrtACEnd  (section 2.4.3 ) record pairs. The RgACVer  field of a 
BrtACBegin  record specifies an array of ACProductVersion  (section 2.5.1 ) structures that specify 
a list of application product and version values and whether a version value is extended for all future 

versions. An application uses the RgACVer.ACProductVersion.fileProduct , 
RgACVer.A CProductVersion.fileVersion  and RgACVer.ACProductVersion.fileExtension  fields 
of the BrtACBegin  record to determine whether the application is the intended target of the 
collection of records following that BrtACBegin  record.  

An application is the target o f the collection of records following a given BrtACBegin  if for at least 
one element of the RgACVer  array the ACProductVersion.fileProduct  field matches the 

applicationôs product value, and the ACProductVersion.fileVersion  field is equal to the 
application ôs version value and the ACProductVersion.fileExtension  field is 0, or the 
ACProductVersion.fileVersion  field is less than or equal to the applicationôs version value and the 
ACProductVersion.fileExtension  field is 1. Otherwise the application is not the t arget of the 
collection of records following this BrtACBegin  record, and MUST ignore on load and discard these 
records when saving the file, including the associated BrtACBegin  and BrtACEnd  records.  

Multiple blocks of alternate content for different implem entations can be specified with consecutive 

BrtACBegin  and BrtACEnd  record pairs and their collections of records. Alternate content records 
are permitted in any record sequence within any part that contains Binary Intercha nge File 
Format (BIFF)  records.  

For example, consider an application that implements the basic concepts of a spreadsheet as 
specified by the structures and records in this document and enhances some of those concepts with 

additional features and concepts t hat one or more other applications support. That application can 
persist the basic concepts using records and structures specified by this document, and can persist 

the enhanced set of properties associated with those concepts and features as alternate con tent 
blocks, where each content block targets an application that supports those records. Instead of 
being required to maintain and preserve each of the alternate content blocks, in this case the 
application only loads the records it supports and discards all alternate content blocks it does not 
support. On save the application might or might not write an entirely new or different set of 
alternate content blocks.  

2.1.7   Part Enumeration  

This section specifies the parts (section 2.1.2 ) of the Excel Binary File Format (.xlsb) package. Refer 
to File Structure (section 2.1 ) and Relationship (section 2.1.3 ) for information about packages, 
parts, implicit relationships, explicit relationships, and the package relationshi p part.  

If a part is in Binary Interchange File Format (BIFF) format, the record sequence is specified using 
ABNF grammar. The first rule in each rule list comprises the entire record sequence for that part. 

Subsequent rules are fragments of the first rule . 

Parts and their relationships are summarized in the following table:  

%5bMS-OFCGLOS%5d.pdf
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Part  Relationship Target of  

ActiveX  Worksheet  

ActiveX Binary  Worksheet  

Attached Toolbars  Workbook  

Calculation Chain  Workbook  

Chart  Drawings  

Chart Drawing  Chart  

Chart Sheet  Workbook  

Comments  Macro Sheet, Worksheet  

Control Properties  SpreadsheetML control  

Custom Data  Custom Data Properties  

Custom Data Properties  Workbook  

Custom Property  Macro Sheet, Worksheet  

Custom XML Data Storage  Workbook  

Custom XML Data Storage Properties  Custom XML Data Storage  

Custom XML Maps  Workbook  

Diagram Colors  Drawings  

Diagram Data  Drawings  

Diagram Layout Definition  Drawings  

Diagram Styles  Drawings  

Dialog Sheet  Workbook  

Digital Signature Origin  Package  

Digital Signature XML Signature  Digital Signature Origin  

Drawings  Chart Sheet, Worksheet, Macro Sheet  

External Data Connections  Workbook  

External Link  Workbook  

File Properties, Core  Package  

File Properties, Custom  Package  

File Properties, Extended  Package  

File Properties, Thumbnail  Package  

Images  Chart Sheet, Macro Sheet, Theme, VML Drawings, Worksheet  
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Part  Relationship Target of  

International Macro Sheet  Workbook  

Macro Sheet  Workbook  

Macro Sheet Binary Index  Macro Sheet  

Metadata  Workbook  

Model  Workbook  

OLE Object  Dialog Sheet, External Link, Macro Sheet, Worksheet  

OLE Package  Dialog Sheet, Macro Sheet, Worksheet  

PivotCache Definition  PivotTable, Workbook  

PivotCache Records  PivotCache Definition  

PivotTable  Worksheet  

Printer Settings  Chart Sheet, Dialog Sheet, M acro Sheet, Worksheet  

Query Table  Table, Worksheet  

Revision Headers  Workbook  

Revision Log  Revision Headers  

Shared Strings  Workbook  

Single Cell Tables  Worksheet  

Slicer Cache  Workbook  

Slicers  Worksheet  

Sort Map  Macro Sheet, Worksheet  

Styles  Workbook  

Table  Worksheet  

Theme  Workbook  

Timeline Cache  Workbook  

Timelines  Worksheet  

User Names  Workbook  

VBA Project  Workbook  

VBA Project Signature  VBA Project  

VML Drawings  Worksheet, Chart Sheet, Dialog Sheet, Macro Sheet  

Volatile Dependencies  Workbook  

Workbook  Package  
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Part  Relationship Target of  

Worksheet  Workbook  

Worksheet Binary Index  Worksheet  

2.1.7.1   ActiveX  

An instance of the ActiveX  part specifies an ActiveX control .  

Content type:  application/vnd.ms -office.activeX+xml  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/control  

An ActiveX  part MUST be the target of an explicit relationship from the worksheet  (section 

2.1.7.61 ) part.  

An ActiveX  part is permitted to have explicit relationships to the ActiveX Binary  (section 2.1.7.2 ) 
part.  

An ActiveX  part MUST NOT have implicit or explicit relationships to any other part (section 2.1.2 ) 
specified by this document.  

The syntax of the structures contained in this part uses XML schema definition (XSD) , as 
specified in [XMLSCHEMA1]  and [XMLSCHEMA2] . 

This specification defines and references various XML namespaces  using the mechanisms specified 
in [XMLNS] . 

The content of the ActiveX  part is XML as specified by the following XSD.  

<?xml version="1.0" encoding="utf - 8"?>  

<xsd:schema  

   targetNamespace="http://schemas.microsoft.com/office/2006/activeX"  

   xmlns:xsd="http: //www.w3.org/2001/XMLSchema"  

   xmlns="http://schemas.microsoft.com/office/2006/activeX"  

   xmlns:r="http://schemas.openxmlformats.org/officeDocument/2006/relationships"  

   elementFormDefault="qualified"  

   attributeFormDefault="qualified"  

   blockDefault="#all">  

<xsd:import id="r"  

  namespace="http://schemas.openxmlformats.org/officeDocument/2006/  

  relationships" />  

<xsd:element name="ocx" type="CT_Ocx" maxOccurs="1" minOccurs="1"/>  

   <xsd:complexType name="CT_Ocx">  

      <xsd:sequence>  

      <xsd:element name="ocxPr" type="CT_OcxPr" minOccurs="0"  

            maxOccurs="unbounded"/>  

      </xsd:sequence>  

      <xsd:attribute name="classid" type="ST_String" use="required"/>  

      <xsd:attribute name="license" type="ST_String" use="optional" />  

      <xsd:attribute ref="r:id" use="optional" />  

      <xsd:attribute name="persistence" type="ST_Persistence" use="required" />  

   </xsd:complexType>  

    

   <xsd:simpleType name="ST_String">  

%5bMS-OFCGLOS%5d.pdf
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      <xsd:restriction base="xsd:string" />  

   </xsd:simpleType>  

    

   <xsd:simpleType name="ST_Persistence">  

      <xsd:restriction base="ST_String">  

         <xsd:enumeration value="persistPropertyBag"/>  

         <xsd:enumeration value="persistStream"/ > 

         <xsd:enumeration value="persistStreamInit"/>  

         <xsd:enumeration value="persistStorage"/>  

      </xsd:restriction>  

   </xsd:simpleType>  

    

   <xsd:complexType name="CT_OcxPr">  

      <xsd:sequence>  

         <xsd:choice>  

            <xsd:el ement name="font" type="CT_Font" maxOccurs="1" minOccurs="0" />  

            <xsd:element name="picture" type="CT_Picture" maxOccurs="1"  

              minOccurs="0"/>  

         </xsd:choice>  

      </xsd:sequence>  

      <xsd:attribute name="name" type="ST_Str ing" use="required" />  

      <xsd:attribute name="value" type="ST_String" use="optional" />  

   </xsd:complexType>  

 

   <xsd:complexType name="CT_Font">  

      <xsd:sequence>  

         <xsd:element name="ocxPr" type="CT_OcxPr" minOccurs="0"  

           maxOccurs="unbounded" />  

      </xsd:sequence>  

      <xsd:attribute name="persistence" type="ST_Persistence" use="optional"/>  

      <xsd:attribute ref="r:id" use="optional"/>  

   </xsd:complexType>  

    

   <xsd:complexType name="CT_Picture">  

      <xsd:attribute ref="r:id" use="optional"/>    

   </xsd:complexType>  

</xsd:schema>  

The XML schema  associated with the imported namespace, 
"http://schemas.openxmlformats.org/officeDocument/2006/relationships", is specif ied in 

[ISO/IEC29500 -1:2011] , section 22.8.  

2.1.7.1.1   Elements  

This section specifies the font  (section 2.1.7.1.1.1 ), ocx  (section 2.1.7.1.1.2 ), ocxPr  (section 
2.1.7.1.1.3 ), and picture  (section 2.1.7.1.1.4 ) elements that are XSD elements used for persisting 
ActiveX controls.  

2.1.7.1.1.1   font  

The font  element specifies the persistence of a standard font object (StdFont), as specified in [MS -
OFORMS]  section 2.4.9.  

The following XSD fragment specifies the contents of this element:  

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

      <xsd:element name="ocxPr" type="CT_OcxPr" minOccurs="0"  

        maxOccurs="unbounded"/>  

   </xsd:sequence>  

   <xsd:attribute name="persistence" type="ST_Persistence" use="optional"/>  

   <xsd:attribute  ref="r:id" use="optional"/>  

</xsd:complexType>  

The following table specifies the attributes for this element:  

Attributes  Description  

persistence  Specifies the method used to store properties of the font object.  

r:id  An ST_RelationshipID , as specified in [ISO/IEC29500 -1:2011] , section 22.8, that specifies 
the relationship identifier to the ActiveX Binary  (section 2.1.7.2 ) par t that contains the 
persisted font object.  

The target of the relationship MUST be an ActiveX Binary  (section 2.1.7.2 ) part. id  MUST 
exist if and only if persistence  is equal to either persistStorage , per sistStream , or 
persistStreamInit . 

2.1.7.1.1.2   ocx  

The ocx  element specifies the persistence of an ActiveX control.  

The following XSD fragment specifies the contents of this element:  

<xsd:complexType name="CT_Ocx">  

   <xsd:sequence>  

      <xsd:element name="ocxPr" type="CT_OcxPr" minOccurs="0"  

            maxOccurs="unbounded"/>  

   </xsd:sequence>  

   <xsd:attribute name="classid" type="ST_String" use="required"/>  

   <xsd:attribute name="license" type="ST_String" use="optional"/>  

   <xsd:att ribute ref="r:id" use="optional"/>  

   <xsd:attribute name="persistence" type="ST_Persistence" use="required"/>  

</complexType>  

Attributes  Description  

classid  Specifies the class identifier (CLSID)  of the ActiveX control.  

license  Specifies the license string for the ActiveX control.  

persistence  Specifies the method used to store properties of the ActiveX control.  

r:id  An ST_RelationshipID , as specified in [ISO/ IEC29500 -1:2011] , section 22.8, that specifies 
the relationship identifier to the ActiveX Binary  (section 2.1.7.2 ) part that contains the 
persisted ActiveX control.  

The target of the relationship MUST be  an ActiveX Binary  part. id  MUST exist if and only if 
persistence  is equal to either persistStorage , persistStream , or persistStreamInit . 

http://go.microsoft.com/fwlink/?LinkId=252374
%5bMS-OFCGLOS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=252374


 

56  /  1142  

[MS -XLSB] ð v20140428   
 Excel (.xlsb) Binary File Format  
 
 Copyright © 2014 Microsoft Corporation.  
 
 Release: April 30, 2014  

2.1.7.1.1.3   ocxPr  

The ocxPr  element specifies a single name and value pair used to persist a property of an ActiveX 
control that uses the persistPropertyBag  method as specified by ST_Persistence  (section 

2.1.7.1.2.1 ).  

The following XSD fragment specifies the contents of this element:  

<xsd:complexType name="CT_OcxPr">  

   <xsd:sequence>  

      <xsd:choice>  

         <xsd:element name="font" type="CT_Font" maxO ccurs="1" minOccurs="0"/>  

         <xsd:element name="picture" type="CT_Picture" maxOccurs="1"  

           minOccurs="0"/>  

      </xsd:choice>  

   </xsd:sequence>  

   <xsd:attribute name="name" type="ST_String" use="required"/>  

   <xsd:attribute name="value" type="ST_String" use="optional"/>  

</complexType>  

Attributes  Description  

name  Specifies the name of the property. name  MUST be unique in its collection.  

value  Specifies the value of the property. value  MUST NOT exist if the font  or picture  child 
elements exist.  

2.1.7.1.1.4   picture  

The picture  element specifies the persistence of a standard picture object (StdPicture), as specified 
in [MS -OFORMS]  section 2.4.5.  

The following XSD fragment specifies the contents of this element:  

<xsd:complexType name="CT_Picture">  

   <xsd:attribute ref="r:id" use="optional" />  

</xsd:complexType>  

Attributes  Description  

r:id  An ST_RelationshipID , as specified in [ISO/IEC29500 -1:2011] , sec tion 22.8, that specifies 
the relationship identifier to the ActiveX Binary  (section 2.1.7.2 ) part that contains the 
persisted picture object.  

The target of the relationship MUST be an ActiveX Binary  par t.  

2.1.7.1.2   Simple Types  

This section specifies the ST_Persistence  (section 2.1.7.1.2.1 ) and ST_String  (section 

2.1.7.1.2.2 ) XSD  simple types used for persisting ActiveX controls.  

2.1.7.1.2.1   ST_Persistence  

The ST_Persistence  simple type specifies the persistence method used to persist an ActiveX 
control.  

%5bMS-OFORMS%5d.pdf
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The following XSD fragment specifies the contents of this simple type:  

<xsd:simpleType name="ST_Persistence">  

   <xsd:restriction base="ST_String">  

      <xsd:enumeration value="persistPropertyBag"/>  

      <xsd:enumeration value="persistStream"/>  

      <xsd:enumeration value="persistStreamInit"/>  

      <xsd:enumeration value="persistStorage"/>  

   </xsd:restriction>  

</ xsd:simpleType>  

The following are possible enumeration values for this type:  

Enumeration 

Value  Description  

persistPropertyBag  Specifies that the ActiveX control is persisted using property -bag -based persistence. 
Property -bag -based persistence stores an Ac tiveX control by means of a collection of 
name and value pairs which specify the data persisted by the ActiveX control.  

A child ocxPr  (section 2.1.7.1.1.3 ) element MUST appear within the element that 
con tains this simple type if and only if persistPropertyBag  is used.  

persistStorage  Specifies that the ActiveX control is persisted using storage -based persistence.  

The id  attribute of the element that contains this simple type MUST specify a 
relationship to an ActiveX Binary  (section 2.1.7.2 ) part if persistStorage  is used.  

persistStream  Specifies that the ActiveX contr ol is persisted using a stream -based persistence that 
does not support initialization of the ActiveX control to a default state.  

The id  attribute of the element that contains this simple type MUST specify a 
relationship to an ActiveX Binary  (section 2.1.7.2 ) part if persistStream  is used.  

persistStreamInit  Specifies that the ActiveX control is persisted using a stream -based persistence that 
supports initialization of the ActiveX control to a default stat e.  

The id  attribute of the element that contains this simple type MUST specify a 
relationship to an ActiveX Binary  (section 2.1.7.2 ) part if persistStreamInit  is 
used.  

2.1.7.1.2.2   ST_String  

The ST_String  simple type specifies a string.  

The following XSD fragment specifies the contents of this simple type:  

<xsd:simpleType name="ST_String">  

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

</xsd:simpleType>  

2.1.7.2   ActiveX Binary  

An instance of the ActiveX Binary  part specifies the persistence of an ActiveX control when the 
method used to persist is either persistStream , persistStreamInit , or persistStorage , as 
specified in section 2.1.7.1 . 

Content type:  application/vnd.ms -office.activeX  
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Source relationship:  http://schemas.microsoft.com/office/2006/relationships/activeXControlBinary  

An ActiveX Binary  (section 2.1.7.2 ) part MUST be the target of an explicit relationship from the 
ActiveX  (section 2.1.7.1 ) part.  

An ActiveX Binary  part MUST NOT have implicit or explicit relationships to any part specified by 

this document.  

The contents of this part consist of an individual ActiveX control. The internal structure of the 
ActiveX control is not specified in this document. See section 2. 1.7.1  for more information about 
general ActiveX control persistence.  

2.1.7.3   Attached Toolbars  

An instance of the Attached Toolbars  part type specifies the custom toolbars attached to the file.  

Content type:  application/vnd.ms -excel.attachedToolbars  

Source relationship:  http://schemas.microsoft.com/office/2006/relationships/attachedToolbars  

The internal structure of this part is the same as the structure of the XCB binary stream specified in 
[MS -XLS]  section 2.1.7.10.  

An Attached Toolbars  part MUST be the target of an implicit relationship from the workbook  
(section 2.1.7.60 ) part.  

An Attached Toolbars  part MUST NOT have implicit or explicit relationships to any part specified in 
this docum ent.  

2.1.7.4   Calculation Chain  

The Calculation Chain  part consists of an application -specific cache of information.  

Content type:  application/vnd.ms -excel.calcChain  

Source relationship:  

http://schemas.openxmlformats.org/officeDocument/2006/relationships/calcChain  

This cache exists for performance reasons only, and can be rebuilt based on information stored 
elsewhere in the file without affecting calculation results. A package SHOULD NOT <1>  contain this 
part.  

A package MUST contain no more than one Calculation Chain  part. If it exists, that part MUST be 
the target of an implicit relationship from the workbook  (section 2.1.7.60 ) part.  

A Calculation Chain  part MUST NOT have implicit or explicit relationships to any part.  

2.1.7.5   Chart  

The Chart  part (section 2.2.3.1 ) is specified in [ISO/IEC29500 -1:2011] , section 14.2.1. The content 

associated with this part is specified in [ISO/IEC29500 -1:2011] , section 21.2.  

2.1.7.6   Chart Drawing  

The Chart Drawing  part is specified in [ISO/IEC29500 -1:2011] , section 14.2.2. The content 

associated with this part is specified in [ISO/IEC29500 -1:2011] , section 21.3.  

%5bMS-XLS%5d.pdf
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2.1.7.7   Chart Sheet  

An instance of the Chart Sheet  part type specifies a chart sheet .  

Content type:  application/vnd.ms -excel.chartsheet  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/chartsheet  

A Chart Sheet  part MUST be the target of an explicit relationship from the workbook  (section 
2.1.7.60 ) part.  

A Chart Sheet  part is permitted to have explicit relationships to the following parts specified by this 
document:  

Á Drawings  (section 2.1.7.23 )  

Á Images  (section 2.1.7. 30 )  

Á Printer Settings  (section 2.1.7.41 )  

Á VML Drawings  (section 2.1.7.58 )  

A Chart Sheet  part MUST NOT have implicit or explicit relationships to any oth er part specified by 

this document.  

Record sequence ABNF:  

CHARTSHEET = BrtBeginSheet  [ BrtCsProp ] CSVIEWS [[ BrtCsProtectionIso ] BrtCsProtection ] 
[USERCSVIEWS] [ BrtMargins ] [ BrtCsPageSetup ] [HEADERFOOTER] BrtDrawing  [ BrtLegacyDrawing ] 
[ BrtLegacyDrawingHF ] [ BrtBkHim ] [WEBPUBITEMS] *FRT BrtEndSheet  

CSVIEWS = BrtBeginCsViews  1*CSVIEW *FRT BrtEndCsViews  

CSVIEW = BrtBeginCsView  *FRT BrtEndCsView  

USERCSVIEWS = BrtBeginUserCsView s *USERCSVIEW BrtEndUserCsViews  

USERCSVIEW = BrtBeginUserCsView  [BrtMargins] [BrtCsPageSetup] [HEADERFOOTER] 
BrtEndUserCsView  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.8   Comments  

An instance of the Comments  part type specifies the comments  for a given sheet (1) , as well as 

the names of the authors of those comments.  

Content type:  application/vnd.ms -excel.comments  

Source relationship:  

http://schemas.openxmlformats.org/officeDocument/2006/relationships/comments  

A package MUST contain at most one Comments  part per worksheet  (section 2.1.7.61 ) or macro 
sheet  (section 2.1.7.32 ) part, and each such part MUST be the target of an implicit relationship 
from a worksheet  or macro sheet  part.  

%5bMS-OFCGLOS%5d.pdf
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A Comments  part MUST NOT have implicit or expli cit relationships to any part specified by this 
document.  

Record sequence ABNF:  

COMMENTS = BrtBeginComments  COMMENTAUTHORS COMMENTLIST *FRT BrtEndComm ents  

COMMENTAUTHORS = BrtBeginCommentAuthors  * BrtCommentAuthor  BrtEndCommentAuthors  

COMMENTLIST =  BrtBeginCommentList  *COMMENT BrtEndCommentList  

COMMENT = BrtBeginComment  [ BrtCommentText ] BrtEndComment  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.9   Control Properties  

The Control Properties  part is specified in [MS -XLSX]  section 2.1.1 . 

2.1.7.10   Custom Data  

The Custom Data  part is specified in [MS -XLSX]  section 2.1.2 . 

2.1.7.11   Custom Data Properties  

The Custom Data Properties  part is specified in [MS -XLSX]  section 2.1.3 . The content associated 
with this part is specified in [MS -XLSX]  section 2.4.35.  

2.1.7.12   Custom Property  

The Custom Property  part is specified in [ISO/IEC29500 -1:2011] , section 12.3.5.  

In addition to the explicit relationships specified in [ISO/IEC29500 -1:2011] , section 12.3.5, a 
Custom  Property  part is permitted to be the target of an explicit relationship from the following 

parts specified by this document:  

Á Macro Sheet  (section 2.1.7.32 )  

2.1.7.13   Custom XML Data Storage  

The Custom XML Data Storage  part is specified in [ISO/IEC29500 -1:2011] , section 15.2.5.  

Additional XML namespaces are specified in [MS -OSHARED]  section 2.3.6.1 . 

2.1.7.14   Custom XML Data Storage Properties  

The Custom XML Data Storage Properties  part is specified in [ISO/IEC29500 -1:2011] , section 
15.2.6. The content associated with this part is specified in [ISO/IEC29500 -1:2011] , section 22.5.  

2.1.7.15   Custom XML Maps  

The Custom XML Maps  part is specified in [ISO/IEC29500 -1:2011] , section 12.3.6. The content 
associated with this part is specified in [ISO/IEC29500 -1:2011] , section 18.6.  

%5bMS-XLSX%5d.pdf
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2.1.7.16   Diagram Colors  

The Diagram Colors  part is specified in [ISO/IEC29500 -1:2011] , section 14.2.3. The content 
associated with this part is specified in [ISO/IEC29500 -1:2011] , section 21.4.4.  

2.1.7.17   Diagram Data  

The Diagram Data  part is specified in [ISO/IEC29500 -1:2011] , section 14.2.4. The content 
associated with this part is specified in [ISO/IEC29500 -1:2011] , section 21.4.3.  

2.1.7.18   Diagram Layout Definition  

The Diagram Layout Definition  part is specified in [ISO/IEC29500 -1:2011] , section 14.2.5. The 

content associated with this part is specified in [ISO/IEC29500 -1:2011] , section 21.4.6.  

2.1.7.19   Diagram Styles  

The Diagram Styles  part is specified in [ISO/IEC29500 -1:2011] , section 14.2.6. The content 
associated with this part is specified in [ISO/IEC29500 -1:2011] , section 21.4.5.  

2.1.7.20   Dialog Sheet  

An instance of the Dialog Sheet  part type contains information about a custom dialog box.  

Content type:  application/vnd.ms -excel.dialogsheet  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/dialogsheet  

A Dialog Sheet  part MUST be the target of an explicit relationship from the workbook  (section 
2.1.7.60 ) part.  

A Dialog She et  part is permitted to have explicit relationships to the following parts specified by 

this document:  

Á OLE Object  (section 2.1.7.36 )  

Á OLE Package  (section 2.1.7.37 )  

Á Printer Settings  (section 2.1.7.41 )  

Á VML Drawings  (section 2.1.7.58 )  

A Dialog Sheet  part MUST NOT have implicit or explicit relationships  to any other part specified by 
this document.  

Record sequence ABNF:  

DIALOGSHEET = BrtBeginSheet  [ BrtWsProp ] [WSVIEWS] [WSFMTINFO] [[ BrtSheetProtectionIso ] 
BrtSheetProtection ] [USERSHVIEWS] [ BrtPrintOptions ] [ BrtMargins ] [ BrtPageSetup ] 

[HEADERFOOTER] [ BrtDrawing ] [ BrtLegacyDrawing ] [ BrtLegacyDrawingHF ] [OLEOBJECTS] *FRT 

BrtEndSheet  

For ABNF rules not listed here, see section 2.1.8 . 
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2.1.7.21   Digital Signature Origin  

The Digital Signature Origin  part is specified in [ISO/IEC29500 -1:2011] , section 15.2.7. Further 
information about digital signatures is specified in [ISO/IEC29500 -2:2011] , section 13.  

2.1.7.22   Digital Signature XML Signature  

The Digital Signature XML Signature  part is specified in [ISO/IEC29500 -1:2011] , section 15.2.7. 
The content associated with this part is specified in [ISO/IEC29500 -2:2011] , section 13.  

2.1.7.23   Drawings  

The Drawings  part is specified in [ISO/IEC29500 -1:2011] , section 12.3.8. The content associated 

with this part is specified in [ISO/IEC29500 -1:2011] , section 20.5.  

In addition to the explicit relationships specified in [ISO/IEC29500 -1:2011] , section 12.3.8, a 
Drawings  part is permitted to be the target of an explicit relationship from the following parts 

specified by this document:  

Á Macro Sheet  (section 2.1.7.32 )  

Sections 2.1.7.23.1  and 2.1.7.23.2  specify additional extensions to this part.  

2.1.7.23.1   compatSp  

The compatSp  element is a CT_CompatShape  that specifies a legacy drawing object. The legacy 
drawing object MUST be a form control, an OLE object  or a legacy ActiveX object .  

Target namespace:  http://schemas.microsoft.com/office/drawing/2010/compatibility  

<xsd:element name="compatSp" type="CT_CompatShape"/>  

The graphicData  ( [ISO/IEC29500 -1:2011]  secti on 20.1.2.2.17) element, with parent graphic  

( [ISO/IEC29500 -1:2011]  section 20.1.2.2.16) element, with parent graphicFrame  
( [ISO/IEC 29500 -1:2011]  section 20.5.2.16) element, with ancestor twoCellAnchor  
( [ISO/IEC29500 -1:2011]  section 20.5.2.33), oneCellAnchor  ( [ISO /IEC29500 -1:2011]  section 
20.5.2.24), or absoluteAnchor  ( [ISO/IEC29500 -1:2011]  section 20.5.2.1) element, with parent 

wsDr  ( [ISO/IEC 29500 -1:2011]  section 20.5.2.35) element, is extended by the addition of an 
AlternateContent  ( [ISO/IEC29500 -1:2011]  section 10.2.1) child element, whose structure is 
specified in the following t able:  

AlternateContent components  Structure of child elements  

Choice:   

http://schemas.microsoft.com/office/drawing/2010/compatibility  

wsDr  

  twoCellAnchor  or oneCellAnchor  
or           absoluteAnchor  

    grpSp  (if inside a group)  

 graphicFrame  

     graphic   

       graphicData   

        compatSp  

Fallback  Empty  
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Where the grpSp  element is specified in [ISO/IEC29500 -1:2011]  section 20.5.2.17.  

2.1.7.23.2   CT_CompatShape  

CT_CompatShape  is a complex type that specifies a legacy drawing object.  

Target namespace:  http://schemas.microsoft.com/office/drawing/2010/compatibility  

Referenced by:  compatSp  (section 2.1.7.23.1 )  

CT_CompatShape  has the following attributes:  

spid :  An ST_ShapeID  ( [ISO/IEC29500 -1:2011]  section 20.1.10.55) attribute that specifi es the 
shape identifier of a legacy drawing object.  

<xsd:complexType name="CT_CompatShape" oxsd:cname="CompatShapeStg" 

oxsd:cwrap="CompatShapeStgMethods">  

  <xsd:attribute name="spid" oxsd:cname="ShapeId" type="a:ST_ShapeID" user="required"/>  

</xsd:complex Type>  

2.1.7.24   External Data Connections  

An instance of the External Data Connections  part type specifies external connections (section 

2.2.8 ) for the workbook.  

Content type:  application/vnd.ms -excel.connections  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/connections  

A package MUST contain at most one External Data  Connections  part, which MUST be the target 
of an implicit relationsh ip from the workbook  (section 2.1.7.60 ) part.  

An External Data  Connections  part MUST NOT have implicit or explicit relationships to any part 

specified by this document.  

Record sequence ABNF:  

EXTCONNECTIONS = BrtBeginExtConnections  1*EXTCONNECTION BrtEndExtConnections  

EXTCONNECTION = BrtBeginExtConne ction  [(ECDBPROPS [ECOLAPPROPS / ECPARAMS]) / 
(ECWEBPROPS [ECPARAMS]) / ECTXTWIZ] FRTEXTCONNECTIONS BrtEndExtConnection  

ECDBPROPS = BrtBeginECDbProps  BrtEndECDbProps  

ECOLAPPROPS = BrtBeginECOlapProps  BrtEndECOlapProps  

ECWEBPROPS = BrtBeginECWebProps  [ECWPTABLES] BrtEndECWebProps  

ECWPTABLES = BrtBeginEcWpTables  *PCDI BrtEndECWPTables  

PCDI = BrtPCDIMissing  / BrtPCDIIndex  / BrtPCDIString  

ECTXTWIZ = BrtBeginECTxtWiz  ECTWFLDINFOLST BrtEndECTxtWiz  

ECTWFLDINFOLST = BrtBeginECTWFldInfoLst  1* BrtBeginECTwFldInfo  BrtEndECTWFldInfoLst  

http://go.microsoft.com/fwlink/?LinkId=252374
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ECPARAMS = BrtBeginECParams  1*ECPARAM BrtEndECParams  

ECPARAM = BrtBeginECParam  BrtEndECParam  

FRTEXTCONNECTIONS = [ BrtFRTBegin  [EXTCONN14] [EXTCONN15] BrtFRTEnd ] *FRT  

EXTCONN14 = BrtBeginExtConn14  [PCDCALCMEMSEXT] BrtEndExtConn14  

EXTCONN15 = BrtBeginExtConn15  [OLEDBPR15 / DATAFEEDPR15 / TEXTPR15 / BrtRangePr15 ] 
BrtEndExtConn15  

OLEDBPR15 = BrtBeginOledbPr15  (DBTABLES15 / BrtDbCommand15 ) BrtEndOledbPr15  

DBTABLES15 = BrtBeginDbTables15  1* BrtDbTable15  Br tEndDbTables15  

DATAFEEDPR15 = BrtBeginDataFeedPr15  DBTABLES15 BrtEndDataFeedPr15  

TEXTPR15 = ECTXTWIZ15 [ BrtTextPr15 ]  

ECTXTWIZ15 = BrtBeginECTxtWiz15  ECTWFLDINFOLST15 BrtEndECTxtWiz15  

ECTWFLDINFOLST15 = BrtBeginECTWFldInfoLst15  1* BrtBeginECTwFldInfo15  
BrtEndECTWFldInfoLst15  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.25   External Link  

An instance of the External Link  (section 2.1.7.25 ) part ABNF specifies an external link  (section 

2.2.7.4 ).  

Content type:  application/vnd.ms -excel.externalLink  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/externalLink  

An External Link  (section 2.1.7.25 ) part ABNF MUST be the targ et of an explicit relationship in the 
workbook  (section 2.1.7.60 ) part.  

If the External Link  part specifies an external link  (section 2.2.7.4 ) that is  of type external 

workbook  (section 2.1.10 ), the part MUST specify an explicit external relationship to an external 
workbook. If the External Link  part specifies an external link  (section 2.2.7.4 ) that is of type OLE 
data source  (section 2.2.7.4.3 ), the part MUST specify an explicit external relationship to an OLE 
object  (section 2.1.7.36 ). If the External Link  part specifies an external link  (section 2.2.7.4 ) 
that is of type DDE data source  (section 2.2.7.4.2 ), the part MUST NOT specify any relationship.  

An External Link  part MUST NOT have any implicit or explicit relationships to any other parts 
specified by this document.  

Record sequence ABNF:  

EXTERNALLINK = BrtBeginSupBook  (EXTERNALBOOK / DDEOLELINK) *FRT BrtEndSupBook  

EXTERNALBOOK = BrtSupTa bs *EXTERNNAME *EXTERNTABLE  

DDEOLELINK = *DDEOLEITEM  

EXTERNNAME = BrtSupNameStart  BrtSupNameFmla  BrtSupNameBits  BrtSupNameEnd  
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DDEOLEITEM = BrtSupNameStart BrtSupNameBits [DDEOLEITEMVALUES] BrtSupNameEnd  

DDEOLEITEMVALUES = BrtSupNameValueStart  *DDE OLEITEMVALUE BrtSupNameValueEnd  

DDEOLEITEMVALUE = BrtSupNameNum  / BrtSupNameBool  / BrtSupNameErr  / BrtSupNameSt  / 
BrtSupNameNil  

EXTERNTABLE = BrtExternTableStart  *EXTERNROW BrtExternTableEnd  

EXTERNROW = BrtExternRowHdr  1*EXTERNVALUE  

EXTERNVALUE = [ BrtExternValueMeta ] EXTERNVALUEDATA  

EXTERNVALUEDATA = BrtExternCellBlank  / BrtExternCellReal  / BrtExternCellBool  / 
BrtExternCellError  / BrtExternCellString  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.26   File Properties, Core  

The File Properties, Core  part is specified in [ISO/IEC29500 -1:2011]  section 15.2.12.1. The 
content associated with this part is specified in [ISO/IEC29500 -2:2011]  section 11.  

2.1.7.27   File Properties, Custom  

The File Properties, Custom  part is specified in [ISO/IEC29500 -1:2011]  section 15.2.12.2. The 

content associated with this part is specified in [ISO/IEC29500 -1:2011]  section 22.3.  

In addition, the custom properties, used by the version of the workbook that is published  to or 
rendered on a Web or applicati on server, are specified in the following table:  

Name attribute  Meaning  

PROP_ParameterName  Specifies a parameter, where ParameterName  is a name specified by 
the user. The parameter corresponds to the named range  specified  
by the BrtName  (section 2.4.680 ) element that has a name  field 
equal to ParameterName . 

The contents are an empty lpwstr  element. The lpwstr  element is 
specified in [ISO/IEC29500 -1:2011]  section 22.4.2.18.  

PROP_MULTVAL_ParameterName  Specifies a filter  parameter, where ParameterName  is a name 
specified by the user. The parameter corresponds to the named range 
specified by the BrtName  (section 2.4.680 ) element that has a name  
field equal to ParameterName . 

The contents are an empty lpwstr  element. The lpwstr  element is 
specified in [ISO/IEC29500 -1:2011]  section 22.4.2.18.  

2.1.7.28   File Properties, Extended  

The File Properties, Extended  part is defined in [ISO/IEC29500 -1:2011]  section 15.2.12.3. The 

content associated with this part is specified in [ISO/IEC29500 -1:2011]  section 22.2.  

In addition, this document specifies the following name value pairs for the HeadingPairs  element 
specified in [ISO/IEC29500 -1:2011]  section 22.2.2.8:  

http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252375
http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252374
%5bMS-OFCGLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=252374
%5bMS-OFCGLOS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252374
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Name Value 

Pair  Meaning  

SheetType, n There are n of these type of sheets in the workbook. SheetType MUST be one of the 
following: "Worksheets", "Excel 4.0 Macros", "Charts", or "Dialogs".  

Named 
Ranges, n 

There are n named ranges in the workbook.  

2.1.7.29   File Properties, Thumbnail  

The File Properties, Thumbnail  part is specified in [ISO/IEC29500 -1:2011]  section 15.2.16. The 
content associated with this part is specified in [ISO/IEC29500 -2:2011]  section 12.  

2.1.7.30   Images  

The Images  part is specified in [ISO/IEC29500 -1:2011]  section 15.2.14.  

In addition to the explicit relationships specified in [ISO/IEC29500 -1:2011]  section 22.4.2.18, an 
Image  part is permitted to be the target of an explicit relationship from the following parts specified 
in this document:  

Á Chart Sheet  (section 2.1.7.7 )  

Á Macro Sheet  (section 2.1.7.32 )  

Á Theme  (section 2.1.7.52 )  

Á Worksheet  (section 2.1.7.61 )  

2.1.7.31   International Macro Sheet  

An instance of the International Macro Sheet  part type specifies the same information as a 

macro sheet  (section 2.1.7.32 ) part type.  

Content type:  application/vnd.ms -excel.intlmacrosheet  

Source relationship:  http://schemas.microsoft.com/office/2006/relationships/xlIntlMacrosheet  

When this part type is present, the associated macro sheet  will display and operate with US English 
locale , regardless of what the product locale, user locale, or system locale is. This will maximize 
compatibility when running under various locales.  

International Macrosheet records and record sequence ABNF are identical to macro sheet  (section 
2.1.7.32 ).  

2.1.7.32   Macro Sheet  

An instance of the Macro Sheet  part type specifies a macro sheet.  

Content type:  application/vnd.ms -excel.macrosheet  

Source relationship:  http://schemas.microsoft.com/office/2006/relationships/xlMacrosheet  

References to the Macro Sheet  part in this document include International Macro Sheet  (section 
2.1.7.31 ).  

http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252375
http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252374
%5bMS-OFCGLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
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A Macro Sheet  part MUST be the target of an explicit relationship in the workbook  (section 
2.1.7.60 ) part.  

A Macro Sheet  part is permitted to have implicit relationships to the following parts specified in this 
document:  

Á Comments  (section 2.1.7.8 )  

Á Macro Sheet Bina ry Index  (section 2.1.7.33 )  

Á Sort Map  (section 2.1.7.49 )  

A Macro Sheet  part is permitted to have explicit relationships to the following parts specifie d in this 
document:  

Á Custom Property  (section 2.1.7.12 )  

Á Drawings  (section 2.1.7.23 )  

Á OLE Object  (section 2.1.7.36 )  

Á OLE Package  (section 2.1.7.37 )  

Á Images  (section 2.1.7.30 )  

Á Printer Settings  (section 2.1.7.41 )  

Á VML Drawings  (section 2.1.7.58 )  

A Macro Sheet  part MUST NOT have implicit or explicit relationships to any other part specified in 
this docume nt.  

Record sequence ABNF:  

MACROSHEET = BrtBeginSheet  [ BrtWsProp ] [ BrtWsDim ] [WSVIEWS] [WSFMTINFO]  *COLINFOS 

CELLTABLE [ BrtSheetCalcProp ] [[ BrtSheetProtectionIso ] BrtSheetProtection ] [AUTOFILTER]  
[SORTSTATE] [DCON] [USERSHVIEWS] [ BrtPhoneticInfo ] [ BrtPrintOptions ] [ BrtMargins ] 
[ BrtPageSetup ] [HEADERFOOTER] [RWBRK] [COLBRK] * BrtBigName  [ BrtDrawing ] 
[ BrtLegacyDrawing ] [ BrtLegacyDrawingHF ] [ BrtBkHim ] [OLEOBJECTS] *FRT BrtEndSheet  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.33   Macro Sheet Binary Index  

An instance of the Macro Sheet Binary Index  part type specifies a binary index (section 2.2.1.1 ) 
for a macro sheet, as specified by the Macro Sheet  (section 2.1.7.32 ) part.  

Content type:  application/vnd.ms -excel.binIndexMs  

Source relationship:  http://schemas.microsoft.com/office/2006/relationships/xlBinaryIndex  

This part is identical to the worksheet binary in dex  (section 2.1.7.62 ) part, except that it applies 

to a macro sheet.  

2.1.7.34   Metadata  

An instance of the Metadata  part (section 2.1.7.34 ) type specifies metadata (section 2.2.4 ) 
information for a workbook.  
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Content type:  application/vnd.ms -excel.sheetMetadata  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/sheetMetadata  

An instance of this part type specifies metadata (section 2.2.4 ) information for a workbook.  

A package MUST contain at most one Metadata  part, and that part MUST be the target of an 
implicit relationship from the Workbook  (section 2.1.7.60 ) part.  

A Metadata  part MUST NOT have implicit or explicit relationships to any part specified by this 
document.  

Record sequence ABNF:  

METADATA = BrtBeginMetadata  ESMDTINFO [ESSTR] [ESMDX] *ESFMD 1*2ESMDB *FRT 
BrtEndMetadata  

ESMDTINFO = BrtBeginEsmdtinfo  1* BrtMdtinfo  BrtEndEsmdtinfo  

ESSTR = BrtBeginEsstr  1* BrtStr  BrtEndEsstr  

ESMDX = BrtBeginEsmdx  1*MDX BrtEndEsmdx  

MDX = BrtBeginMdx  (MDXTUPLE / MDXSET / MDXMBRPROP / MDXKPI) BrtEndMdx  

MDXTUPLE = BrtBeginMdxTuple  * BrtMdxMbrIstr  BrtEndMdxTuple  

MDXSET = BrtBeginMdxSet  *BrtMdxMbrIstr BrtEndMdxSet  

MDXMBRPROP = BrtBeginMdxMbrP rop  BrtEndMdxMbrProp  

MDXKPI = BrtBeginMdxKPI  BrtEndMdxKPI  

ESFMD = BrtBeginEsfmd  1*FMD *FRT BrtEndEsfmd  

FMD = BrtBeginFmd  FRT BrtEndFmd  

ESMDB = BrtBeginEsmdb  1* BrtMdb  BrtEndEsmdb  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.35   Model  

The Model  part is specified in [MS -XLDM] . 

Extensions to this specification are specified in [MS -XLSX]  section 2.1.6.  

2.1.7.36   OLE Object  

The OLE Object  part is specified in [ISO/IEC29500 -1:2011]  section 15.2.10.  

In addition to the explicit relationships specified in [ISO/IEC29500 -1:2011]  section 15.2.10, an OLE 

Object  part is permitted to be the target of an explicit relationship from the following parts specified 
in this document:  

Á Macro Sheet  (section 2.1.7.32 )  

%5bMS-XLDM%5d.pdf
%5bMS-XLSX%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252374
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Á Dialog Sheet  (section 2.1.7.20 )  

Á External Link  (section 2.1.7.25 )  

Á Worksheet  (section 2.1.7.61 )  

2.1.7.37   OLE Package  

The OLE Package  part is specified in [ISO/IEC29500 -1:2011]  section 15.2.11.  

In addition to the explicit relationships specified in [ISO/IEC29500 -1:2011]  section 15.2.11, an OLE 
Package  part is permitted to be the target of an explicit relationship from the following parts 
specified in this document:  

Á Macro Sheet  (section 2.1.7.32 )  

Á Dialog Sheet  (section 2.1.7.20 )  

Á Worksheet  (section 2.1.7.61 )  

2.1.7.38   PivotCache Definition  

An instance of the PivotCache Definition  part type specifies a PivotCache  (section 2.2.5.2 ) for 

one or more PivotTables  (section 2.2.5 ) or cube functions .  

Content type:  application/vnd.ms -excel.pivotCacheDefinition  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationshi ps/pivotCacheDefinition  

A package MUST contain one PivotCache  Definition  part per BrtBeginPivotCacheID  (section 
2.4.163 ) record in the workbook  (section 2.1.7.60 ) part, and each such part MUST be the target of 

an explicit relationship from a workbook  part. In addition, if the idCache  field of the 
BrtBeginSXView  (section 2.4.264 ) record in a PivotTable  (section 2.1.7.40 ) part is equal to the 

idSx  field of any BrtBeginPivotCacheID  record in the workbook  part, then the PivotCache 
Definition  part corresponding to that BrtBeginPivotCacheID  record MUST be the target of an 
implicit relationship from that PivotTable  (section 2.1.7.40 ) part.  

A PivotCache  Definition  part is permitted to have an explicit relationship to the following part 
specified in this document:  

Á PivotCache Records  (section 2.1.7.39 )  

A PivotCache  Definition  part MUST NOT have any implicit or expl icit relationships to any other 
parts specified by this document.  

Record sequence ABNF:  

PIVOTCACHEDEF = BrtBeginPivotCacheDef  PCDSOURCE PCDFIELDS [PCDCALCITEMS] 
[PCDHIERARCHIES] [PCDKPIS] [PCDCALCMEMS] [ PCDSDTUPLECACHE] [DIMS] [MGS [MGMAPS]] 

FRTPIVOTCACHEDEF BrtEndPivotCacheDef  

PCDSOURCE = BrtBeginPCDSource  [PCDSRANGE / PCDSCONSOL] PCDSOURCE14 BrtEndPCDSource  

PCDSRANGE = BrtBeginPCDSRange  BrtEndPCDSRange  

PCDSCONSOL = BrtBeginPCDSConsol  [PCDSCPAGES] PCDSCSETS BrtEndPCDSConsol  

http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252374
%5bMS-OFCGLOS%5d.pdf
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PCDSCPAGES = BrtBeginPCDSCPages  *4PCDSCPAGE BrtEndPCDSCPages  

PCDSCPAGE = BrtBeginPCDSCPage  *PCDSCPITEM BrtEndPCDSCPage  

PCDSCPITEM = BrtBeginPCDSCPItem  BrtEndPCDSCPItem  

PCDSCSETS = BrtBeginPCDSCSets  1*PCDSCSET BrtEndPCDSCSets  

PCDSCSET = BrtBeginPCDSCSet  BrtEndPCDSCSet  

PCDFIELDS = BrtBeginPCDFields  *PCDFIE LD BrtEndPCDFields  

PCDFIELD = BrtBeginPCDField  [PNAMES] [PCDFATBL] [PCDFGROUP] FRTPCDFIELD BrtEnd PCDField  

FRTPCDFIELD = [FRTPCDFIELD14] [FRTPCDFIELD15] *FRT  

FRTPCDFIELD14 = BrtFRTBegin  BrtPCDField14  BrtFRTEnd  

FRTPCDFIELD15 = BrtFRTBegin ITEMUNIQUENAMES BrtFRTEnd  

ITEMUNIQUENAMES = BrtBeginItemUniqueNames  1* BrtItemUniqueName  BrtEndItemUniqueNames  

PNAMES = BrtBeginPNames  *PNAME BrtEndPNames  

PNAME = BrtBeginPName  [PNPAIRS] BrtEndPName  

PNPAIRS = BrtBeginPNPairs  PNPAIR BrtEndPNPairs  

PNPAIR = BrtBeginPNPair  BrtEndPNPair  

PCDFATBL = BrtBeginPCDF Atbl  *(PCDI / PCDIA) BrtEndPCDFAtbl  

PCDI = BrtPCDIMissing  / BrtPCDINumber  / BrtPCDIBoolean  / BrtPCDIError  / BrtPCDIString  / 

BrtPCDIDatetime  / PCDIRUN  

PCDIA = BrtPCDIAMissing  / BrtPCDIANumber  / BrtPCDIABoolean  / BrtPCDIAError  / BrtPCDIAString  / 

BrtPCDIADatetime  

PCDIRUN = BrtBeginPCDIRun  BrtEndPCDIRun  

PCDFGROUP = BrtBeginPCDFGroup  [PCDFGRANGE / PCDFGDISCRETE] [PCDFGITEM S] 
BrtEndPCDFGroup  

PCDFGRANGE = BrtBeginPCDFGRange  BrtEndPCDFGRange  

PCDFGDISCRETE = BrtBeginPCDFGDiscrete  1* BrtPCDIIndex  BrtEndPCDFGDiscrete  

PCDFGITEMS = BrtBeginPCDFGItems  *PCDI BrtEndPCDFGItems  

PCDCALCITEMS = BrtBeginPCDCalcItems  1*PCDCALCITEM BrtEndPCDCalcItems  

PCDCALCITEM = BrtBeginPCDCalcItem  PIVOTRULE [PNAMES] *FRT BrtEndPCDCalcItem  

PCDHIERARCHIES = BrtBeginPCDHierarchies  1*PCDHIERARCHY BrtEndPCDHierarchies  

PCDHIERARCHY = BrtBeginPCDHierarchy  [PCDHFIELDSUSAGE] [PCDHGLEVELS] FRTPCDHIERARCHY 
BrtEndPCDHierarchy  

PCDHFIELDSUSAGE = BrtBeginPCDHFieldsUsage  BrtEndPCDHFieldsUsage  
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PCDHGLEVELS = BrtBeginPCDHGLevels  1*PCDHGLEVEL BrtEndPCDHGLevels  

PCDHGLEVEL = BrtBeginPCDHGLevel  [PCDHGLGROUPS] *FRT BrtEndPCDHGLevel  

PCDHGLGROUPS = BrtBeginPCDHGLGroups  1*PCDHGLGROUP BrtEndPCDHGLGroups  

PCDHGLGROUP = BrtBeginPCDHGLGroup  PCDHGLGMEMBERS BrtEndPCDHGLGroup  

PCDHGLGMEMBERS = BrtBeginPCDHGLGMembers  1*PCDHGLGMEMBER BrtEndPCDHGLGMembers  

PCDHGLGMEMBER = BrtBeginPCDHGLGMember  BrtEndPCDHGLGMember  

FRTPCDHIERARCHY = [BrtFRTBegin BrtPCDH14  BrtFRTEnd] *FRT  

PCDKPIS = BrtBeginPCDKPIs  *PCDKPI BrtEndPCDKPIs  

PCDKPI = BrtBeginPCDKPI  BrtEndPCDKPI  

PCDCALCMEMS = BrtBeginPCDCalcMems  1*PCDCALCMEM BrtEndPCDCalcMems  

PCDCALCMEM = BrtBeginPCDCalcMem  FRTPCDCALCMEM BrtEndPCDCalcMem  

FRTPCDCALCMEM = [BrtFRTBegin PCDCALCMEM14 BrtFRTEnd] *FRT  

PCDSDTUPLECACHE = BrtBeginPCDSDTupleCache  [PCDSDTCENTRIES] [PCDSDTCSETS] 
[PCDSDTCQUERIES] [PCDSFCIENTRIES] *F RT BrtEndPCDSDTupleCache  

PCDSDTCENTRIES = BrtBeginPCDSDTCEntries  *PCDSDTCENTRY BrtEndPCDSDTCEntri es 

PCDSDTCENTRY = (BrtPCDIMissing / BrtPCDINumber / BrtPCDIError / BrtPCDIString) 
[PCDSDTCEMEMBERS]  

PCDSDTCEMEMBERS = BrtBeginPCDSDTCEMembers  1*PCDSDTCEMEMBER 
BrtEndPCDSDTCEMembers  

PCDSDTCEMEMBER = BrtBeginPCDSDTCEMember  BrtEndPCDSDTCEMember  

PCDSDTCSETS = BrtBeginPCDSDTCSets  1*PCDSDTCSET BrtEndPCDSDTCSets  

PCDSDTCSET = BrtBeginPCDSDTCSet  *PCDSDTCEMEMBERS  [PCDSDTCEMEMBERSSORTBY] 
BrtEndPCDSDTCSet  

PCDSDTCEMEMBERSSORTBY = BrtBeginPCDSDTCEMembersSortBy  1*PCDSDTCEMEMBER 

BrtEndPCDSDTCEMembers  

PCDSDTCQUERIES = BrtBeginPCDSDTCQueries  1*PCDSDTCQUERY BrtEndPCDSDTCQueries  

PCDSDTCQUERY = BrtBeginPCDSDTCQuery  [PCDSDTCEMEMBERS] BrtEndPCDSDTCQuery  

PCDSFCIENTRIES = BrtBeginPcdSFCIEntries  1* BrtPCDSFCIEntry  BrtEndPCDSFCIEntries  

DIMS = BrtBeginDims  1*DIM BrtEndDims  

DIM = BrtBeginDim  BrtEndDim  

MGS = BrtBeginMgs  *MG BrtEndMGs  

MG = BrtBeginMG  BrtEndMG  
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MGMAPS = BrtBeginMGMaps  *MAP BrtEndMGMaps  

MAP = BrtBeginMap  BrtEndMap  

FRTPIVOTCACHEDEF = [BrtFRTBegin PCD14 BrtFRTEnd] [PCD15] *FRT  

PCD14 = BrtBeginPCD14  BrtEndPCD14  

PCDSOURCE14 = [BrtFRTBegin BrtPivotCacheConnectionName  BrtFRTEnd] *FRT  

PCD15 = BrtFRTBegin BrtPivotCacheIdVersion  BrtFRTEnd  

PCDH15 = BrtFRTBegin BrtPCDH15  BrtFRTEnd  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.39   PivotCache Records  

An instance of the PivotCache Records  part type specifies cache records (section 2.2.5.2.10 ) for a 

PivotTable  (section 2.2.5 ).  

Content type:  application/vnd.ms -excel.pivotCacheRecords  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/spreadsheetml/pivotCacheR
ecords  

A package MUST contain at most one PivotCache  Records  part per PivotCa che Definition  

(section 2.1.7.38 ) part, and each such part MUST be the target of an explicit relationship from the 
PivotCache Definition  part.  

A PivotCache  Records  part MUST NOT have implicit or explicit  relationships to any part specified in 
this document.  

Record sequence ABNF:  

PIVOTCACHERECORDS = BrtBeginPivotCacheRecords  *PIVOTCACHERECORD *FRT 
BrtE ndPivotCacheRecords  

PIVOTCACHERECORD = BrtPCRRecord  / PIVOTCACHERECORDDT  

PIVOTCACHERECORDDT = BrtPCRRecordDt  1*PCDIDT  

PCDIDT = BrtPCDIMissing  / BrtPCDINumber  / BrtPCDIBoolean  / BrtPCDIError  / BrtPCDIString  / 
BrtPCDIDatetime  / BrtPCDIIndex  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.40   PivotTable  

An instance of the PivotTable  part type specifies a PivotTable  View (section 2.2.5.3 ).  

Content type:  application/vnd.ms -excel. PivotTable  

Source relationship : 
http://schemas.openxmlformats.org/officeDocument/2006/relationships/ PivotTable  
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A PivotTable  part MUST be the target of an implicit relationship from a worksheet  (section 
2.1.7.61 ) part.  

A PivotTable  part is permitted to have implicit relationships to the following parts specified in this 
document:  

Á PivotCache Definition  (section 2.1.7.38 )  

A PivotTable  part MUST NOT have any implicit or explicit relatio nships to any other parts specified 
in this document.  

Record sequence ABNF:  

PIVOTTABLE = BrtBeginSXView  SXLOCATION [SXVDS] [ISXVDRWS] [SXLIRWS] [ISXVDCOLS] 
[SXLICOLS] [SXPIS] [SXDIS] [SXFORMATS] [SXCONDF MTS] [SXCRTFORMATS] [SXTHS] 

BrtTableStyleClient  [SXFILTERS] [ISXTHRWS] [ISXTHCOLS] FRTSXVIEW BrtEndSXView  

SXLOCATION = BrtBeginSXLocation  BrtEndSXLocation  

SXVDS = BrtBeginSXVDs  1*SXVD BrtEndSXVD s 

ISXVDRWS = BrtBeginISXVDRws  BrtEndISXVDRws  

SXVD = BrtBeginSXVD  [SXVIS] [AUTOSORTSCOPE] [FRTSXVD] BrtEndSXVD  

AUTOSORTSCOPE = BrtBeginAutoSortScope  PIVOTRULE Brt EndAutoSortScope  

SXVIS = BrtBeginSXVIs  1*SXVI BrtEndSXVIs  

SXVI = BrtBeginSXVI  BrtEndSXVI  

FRTSXVD = [ BrtFRTBegin  BrtSXVD14  BrtFRTEnd ] *FRT  

SXLIRWS = BrtBeginSXLIRws  1*SXLI BrtEndSXLIRws  

SXLI = BrtBeginSXLI  [ISXVIS] BrtEndSXLI  

ISXVIS = BrtBeginISXVIs  BrtEndISXVIs  

ISXVDCOLS = BrtBeginISXVDCols  BrtEndISXVDCols  

SXLICOLS = BrtBeginSXLICols  1*SXLI BrtEndSXLICols  

SXPIS = BrtBeginSXPIs  1*256SXPI BrtEndSXPIs  

SXPI = BrtBeginSXPI  *FRT BrtEndSXPI  

SXDIS = BrtBeginSXDIs  1*SXDI BrtEndSXDIs  

SXDI = BrtBeginSXDI  FRTSXDI BrtEndSXDI  

FRTSXDI = [BrtFRTBegin BrtSXDI14  BrtFRTEnd] [BrtFRTBegin BrtSXDI15  BrtFRTEnd] *FRT  

SXFORMATS = BrtBeginSXFormats  1*SXFORMAT BrtEndSxFormats  

SXFORMAT = BrtBeginSXFormat  PIVOTRULE *FRT BrtEndSXFormat  

SXCONDFMTS = BrtBeginSXCondFmts  1*SXCONDFMT BrtEndSXCondFmts  
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SXCONDFMT = BrtBeginSXCondFmt  PIVOTRULES *FRT BrtEndSXCondFmt  

SXCRTFORMATS = BrtBeginSXCrtFormats  1*SXCRTFORMAT BrtEndSXCrtFormats  

SXCRTFORMAT = BrtBeginSXCrtFormat  PIVOTRULE BrtEndSXCrtFormat  

SXTHS = BrtBeginSXTHs  1*SXTH BrtEndSXTHs  

SXTH = BrtBeginSXTH  [SXTDMPS] *SXTHITEMS FRTSXTH BrtEndSXTH  

FRTSXTH = [BrtFRTBegin BrtSXTH14  BrtFRTEnd] *FRT  

SXTHITEMS = BrtBeginSXTHItems  1*SXTHITEM BrtEndSXTHItems  

SXTHITEM = BrtBeginSXTHItem  BrtEndSXTHItem  

SXTDMPS = BrtBeginSXTDMPS  *SXTDMP BrtEndSXTDMPs  

SXTDMP = ( BrtSXTDMPOrder  / BrtBeginSXTDMP ) BrtEndSXTDMP  

ISXTHRWS = BrtBeginISXTHRws  BrtEndISXTHRws  

ISXTHCOLS = BrtBeginISXTHCols  BrtEndISXTHCols  

SXFILTERS = BrtBeginSXFilters  1*SXFILTER BrtEndSXFilter s 

SXFILTER = BrtBeginSXFILTER  AFILTER FRTSXFILTER BrtEndSXFilter  

AFILTER = BrtBeginAFilter  1*PIVO TFILTERCOLUMN BrtEndAFilter  

PIVOTFILTERCOLUMN = BrtBeginFilterColumn  (BrtDynamicFilter  / BrtTop10Filter  / CUSTOMFILTERS 
/ PIVOTFILTERS) *FRT  

PIVOTFILTERS = BrtBeginFilters  * BrtFilter  BrtEndFilters  

PIVOTRULES = BrtBeginSXRules  PIVOTRULE BrtEndSxRules  

FRTSXVIEW = [BrtFRTBegin SXVIEW14 B rtFRTEnd] [FRTSXVIEW15] *FRT  

SXVIEW14 = BrtBeginSXView14  [SXCHANGES] [SXEDITS] [SXCONDFMTS14] BrtEndSXView14  

SXCHANGE = BrtBeginSXChange  BrtSXTupleItems  BrtEndSXChange  

SXCHANGES = BrtBeginSXChan ges  1*2147483647SXCHANGE BrtEndSXChanges  

SXEDITS = BrtBeginSXEdits  1*2147483647SXEDIT BrtEndSXEdi ts  

SXEDIT = BrtBeginSXEdit  BrtSXTupleItems PIVOTRULE14 BrtEndSXEdit  

SXCONDFMTS14 = BrtBeginSXCondFmts14  1*SXCONDFMT14 BrtEndSXCondFmts14  

SXCONDFMT14 = BrtBeginSXCondFmt14  PIVOTRULES14 BrtEndSXCondFmt14  

PIVOTRULES14 = BrtBeginSXRules14  PIVOTRULE14 BrtEndSXRules14  

PIVOTRULE14 = BrtBeginPRule14  [PRFILTERS14] *FRT BrtEndPRule14  

PRFILTERS14 = BrtBeginPRFilters14  1*2147483647PRFILTER14 BrtEndPRFilters14  

PRFILTER14 = BrtBeginPRFilter14  1*2147483647PRFITEM14 BrtEndPRFilter14  
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PRFITEM14 = BrtBeginPRFItem14  BrtEndPRFItem14  

FRTSXVIEW15 = [PIVOTVALUECELLS15] [PIVOTTABLEUISETTINGS]  

PIVOTVALUECELLS15 = BrtFRTBegin BrtBeginSxvcel ls 1*PIVOTROWS15 BrtEndSxvcells  BrtFRTEnd  

PIVOTROWS15 = [ BrtBeginSxRow  1*PIVOTVALUECELL15 BrtEndSxRow ]  

PIVOTVALUECELL15 = BrtSxvcellNum  / BrtSxvcellStr  / BrtSxvcellErr  / BrtSxvcellBool  / 
BrtSxvcellDate  / BrtSxvcellNil  

PIVOTTABLEUISETTINGS = BrtFRTBegin BrtBeginPivotTableUISettings  * BrtFieldListActiveItem  
BrtEndPivotTableUISettings  BrtFRTEnd  

FRTSXFILTER = [BrtFRTBegin BrtSxFilter15  BrtFRTEnd] *FRT  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.41   Printer Settings  

An instance of the Printer Settings  part type specifies information about the initialization and 
environment of a printer or a display device  

Content type:  application/vnd.openxmlformats -officedocument.spreadsheetml.printerSettings  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/printerSettings  

This part type MUST contain exactly one DEVMODE structure, as described in  [DEVMODE] , with a 
dmSize  greater than 0, including printer driver specific data.  

A package MUST contain at most one Printer Settings  part per chart sheet  (section 2.1.7.7 ), 
dialog sheet  (section 2.1.7.20 ), worksheet  (section 2.1.7.61 ), or macro sheet  (section 2.1.7.32 ) 
part, and that part MUST be the target of an explicit relationship from a chart sheet , dialog sheet , 

worksheet , or macro sheet  part.  

A Printer Settings  part MUST NOT have implicit or explicit relationships to any part specif ied by 

this document.  

2.1.7.42   Query Table  

An instance of the Query Table  part type specifies a query table  that is associated with a table  or 
range .  

Content type:  application/vnd.ms -excel.queryTable  

Source relationship:  

http://schemas.openxmlformats.org/officeDocument/2006/relationships/queryTable  

If a Query Table  part is the target of an implicit relationship from a table  (section 2.1.7.51 ) part, 

this relationship specifies that the query table is associated with that table. If a Query Table  part is 
the target of an implicit relationship from a worksheet  (section 2.1.7.61 ) part, this relationship 
specifies that the query table is associated with a range on that sheet.  

A Query Table  part MUST be the target of exactly one implicit relationship from either a 

worksheet  (section 2.1.7.61 ) part or a table  (section 2.1.7.51 ) part.  

http://go.microsoft.com/fwlink/?LinkId=89844
%5bMS-OFCGLOS%5d.pdf
%5bMS-OFCGLOS%5d.pdf
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A Query Table  part MUST NOT have implicit or explicit relationships to any part specified by this 
document.  

Record sequence ABNF:  

QSI = BrtBeginQSI  [QSIR] FRTQSI BrtEndQSI  

QSIR = BrtBeginQSIR  QSIFS [DELETEDNAMES] [SORTSTATE] *FRT BrtEndQSIR  

QSIFS = BrtBeginQSIFs  *QSIF BrtEndQSIFs  

QSIF = BrtBeginQSIF  *FRT BrtEndQSIF  

DELETEDNAMES = BrtBeginDeletedNames  1*DELETEDNAME BrtEnd DeletedNames  

DELETEDNAME = BrtBeginDeletedName  BrtEndDeletedName  

FRTQSI = [ BrtQsi15 ] *FRT  

For ABN F rules not listed here, see section 2.1.8 .  

2.1.7.43   Revision Headers  

An instance of the Revision Headers  part type specifies the revision header logs (section 2.2.12.2 ) 
for a shared workbook (section 2.2.12 ).  

Content type:  application/vnd.ms -excel.revisionHeaders  

Source relationship:  

http://schemas.openxmlformats.org/officeDocument/2006/relationships/revisionHeaders  

If the workbook is a shared workbook  (section 2.2.12 ), the package MUST contain exactly one 
Revision  Headers  part, and that part MUST be the target of an implicit relationship from the 
workbook  (section 2.1.7.60 ) part. If the workbook is not a shared workbook, the package MUST 
NOT contain a Revision  Headers  part.  

A Revision  Headers  part is permitted to have explicit relationships to the following parts specified 
in this document:  

Á Revision  Log  (section 2.1.7.44 )  

A Revision  Headers  part MUST NOT have any implicit or explicit relationships to any other parts 
specified in this document.  

Record sequence ABNF:  

REVISIONHEADERS = BrtInfo  *( BrtRRHeader  *FRT) BrtEOF  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.44   Revision Log  

An instance of the Revision Log  part type specifies the revision logs (section 2.2.12.3 ) for a shared 
workbook (section 2.2.12 ).  

Content type:  application/vnd.ms -excel.revisionLog  
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Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/revisionLog  

A package MUST contain one Revision  Log  part for each revision header log (section 2.2.12.2 ) 
specified in the revision headers  (section 2.1.7.43 ) part, and each part MUST be the target of an 

explicit relationship from the revision headers  part.  

A Revision  Log  part MUST NOT have implicit or explicit relationships to any part specified in this 
document.  

Record sequence ABNF:  

REVISIONLOG = *(RRINSDEL / RRINSMOVE / RRCHGCELL / RRFORMAT / RRMISC) Br tEOF 

RRINSDEL = BrtRRInsDel  * BrtUCR  *RRCF BrtRREndInsDel  

RRINSMOVE = BrtRRMove  *BrtUCR *RRCF BrtRREndMove  

RRCF = RRCHGCELL / RRFORMAT  

RRCHGCELL = BrtRRChgCell  1*2CELL 0*2DXF *FRT BrtRREndChgCell  

CELL = BrtCellBlank  / BrtCellRk  / BrtCellError  / BrtCellBool  / BrtCellReal  / BrtCellSt  / BrtCellIsst  / 
BrtFmlaString  / BrtFmlaNum  / BrtFmlaBool  / BrtFmlaError  / BrtCellRString  

RRFORMAT = BrtRRFormat  [DXF] *FRT BrtRR EndFormat  

RRMISC = BrtCUsr  / BrtUsr  / BrtBeginUsers  / BrtRRUserView  / ( BrtRRRenSheet  *FRT) / 

BrtRRInsertSh  / ( BrtRRDefName  *FRT) / BrtRRNote  / BrtRRConflict  / BrtRRTQSIF  / BrtRRAutoFmt  

DXF = BrtBeginDXFs  BrtDXF  BrtEndDXFs  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.45   Shared Strings  

An instance of the Shared Strings  ( section 2.1.7.45 ) part ABNF type specifies the unique strings 
that occur on all sheets in a workbook.  

Content type:  application/vnd.ms -excel.sharedStrings  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/sharedStrings  

A package MUST contain at most one Shared Strings  ( section 2.1.7.45 ) part ABNF, and that part 
MUST be the target of an implicit relationship from the workbook  (section 2.1.7.60 ) part.  

A Shared Strings  part MUST NOT have implicit or explicit relationships to any p art specified in this 
document.  

Record sequence ABNF:  

SHAREDSTRINGS = BrtBeginSst  * BrtSSTItem  *FRT BrtEndSst  

For ABNF rules not listed here, see section 2.1.8 . 
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2.1.7.46   Single Cell Tables  

An instance of the Single Cell Tables  part type specifies how elements and attributes in an XML 
map , as specified by the Custom XML Maps  (section 2.1.7.15 ) part, are associated with sheet 

cells . Sheet cells are used for elements and attributes in an XML map that are specified as occurring 
only once, or when a user fo rces an otherwise repeating element or attribute to occur only once.  

Content type:  application/vnd.ms -excel.tableSingleCells  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/tableSingleCells  

Use tables, as specified by the table  (section 2.1.7.51 ) part, for elements and attributes in an XML 
map that are specified as occurring more than once, or to force an otherwise non - repeating element 

or attribute to repeat more than once.  

A package MUST contain at most one Single  Cell  Tables  part per worksheet  (section 2.1.7.61 ) 
part, and that part MUST be the target of an implicit relationship from a Worksheet  part.  

A Single  Cell  Tables  part MUST NOT have implicit or explicit relationships to any part specified in 
this document.  

Record sequence ABNF:  

SINGLECELLTABLES = BrtBeginSingleCells  *LIST BrtEndSingleCells  

LIST = BrtBeginList  LISTCOLS *FRT BrtEndList  

LISTCOLS = BrtBeginListCols  LISTCOL BrtEndListCols  

LISTCOL = BrtBeginListCol  [LISTXMLCPR] *FRT BrtEndListCol  

LISTXMLCPR = BrtBeginListXmlCPr  *FRT BrtEndListXmlCPr  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.47   Slicer Cache  

An instance of the Slicer Cache  part type specifies a single slicer cache (section 2.2.14.1 ) in the 
workbook <2>  (section 2.1.7.60 ).  

Content type:  application/vnd.ms -excel.slicerCache  

Source relationship:  http://schemas.microsoft.com/office/2007/relationships/slicerCache  

A package MUST contain one Slicer Cache  part per BrtBeg inSlicerCacheID  (section 2.4.194 ) 
record in the workbook  (section 2.1.7.60 ) part, and that part MUST be the target of an explicit 

relationship from th e workbook  part.  

A Slicer Cache  part MUST NOT have implicit or explicit relationships to any part specified in this 
document.  

Record sequence ABNF:  

SLICERCACHE = BrtBeginSlicerCache  BrtBeginSlicerCacheDef  [ BrtSlicerCachePivotTables ] 
(SLICERCACHEOLAPIMPL / SLICERCACHENATIVEITEMS) FRTSLICERCACHE BrtEn dSlicerCacheDef  

BrtEndSlicerCache  

%5bMS-OFCGLOS%5d.pdf
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SLICERCACHEOLAPIMPL = BrtBeginSlicerCacheOlapImpl  SLICERCACHELEVELSDATA 
SLICERCACHESELECTIONS *FRT BrtEndSlicerCacheOlapImpl  

SLICERCACHELEVELSDATA = BrtBeginSlicerCacheLevelsData  
1*2147483647SLICERCACHELEVELDATA BrtEndSlicerCacheLevelsData  

SLICERCACHELEVELDATA = BrtBeginSlicerCacheLevelData  SLICERCACHESIRANGES 
BrtEndSlicerCacheLevelData  

SLICERCACHESIRANGES = BrtBeginSlicerCacheSiRanges  *2147483647SLICERCACHESIRANGE 
BrtEndSlicerCacheSiRanges  

SLICERCACHESIRANGE = BrtBeginSlicerCacheSiRange  1*1000 BrtSlicerCacheOlapItem  
BrtEndSlicerCacheSiRange  

SLICERCACHESELECTIONS = BrtBeginSlicerCacheSelections  1*2147483647 BrtSlicerCacheSelection  

BrtEndSlicerCacheSelections  

SLICERCACHENATIVEITEMS = BrtBeginSlicerCacheNative  BrtSlicerCacheNativeItem  *FRT 
BrtEndSlicerCacheNative  

FRTSLICERCACHE = [SLICERCACHEBOOK PIVOTTABLES] [TABLESLICERCACHE] 
[SLICERCACHECROSSFILTEREXT] *FRT  

SLICERCACHEBOOKPIVOTTABLES = BrtFRTBegin  BrtSlicerCacheBookPivotTables  BrtFRTEnd  

TABLESLICERCACHE = BrtFRTBegin BrtBeginTableSlicerCache  *FRT BrtEndTableSlicerCache  
BrtFR TEnd  

SLICERCACHECROSSFILTEREXT = BrtFRTBegin BrtSlicerCacheHideItemsWithNoData  BrtFRTEnd  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.48   Slicers  

An instance of the Slicers  part specifies the Slicer Views (section 2.2.14.2 ) for a single worksheet  

(section 2.1.7.61 ).  

Content type:  application/vnd.ms -excel.slicer  

Source relationship:  http://schemas.microsoft.com/office/2007/relationships/slicer  

The presence of a Slicers  part indicates that there is at least one Slicer View on the associated 
worksheet  (section 2.1.7.61 ), and this part MUST be the target of an explicit relationship from the 
Worksheet  part ABNF (section 2.1.7.61 ).  

A Slicers  part MUST NOT have implicit o r explicit relationships to any part specified in this 

document.  

Record sequence ABNF:  

SLICERS = BrtBeginSlicers  1*2147483647SLICER BrtEndSlicers  

SLICER = BrtBeginSlicer  *FRT BrtEndSlicer  

For ABNF rules not listed here, see section 2.1.8 . 
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2.1.7.49   Sort Map  

An instance of the Sort Map  part specifies a series of before and after row (2)  or column (2)  
mappings to resolve different sort  operations performed on the same range by different users in a 

shared workbook (section 2.2.12 ).  

Content type:  application/vnd.ms -excel.wsSortMap  

Source relationship:  http://schemas.microsoft.com/office /2006/relationships/wsSortMap  

A package MUST contain at most one Sort  Map  part for each worksheet  (section 2.1.7.61 ) or 
macro sheet  (section 2.1.7.32 )  part in a shared workbook (section 2.2.12 ), and that part MUST be 
the target of an implicit relationship from the worksheet  or macro sheet  part.  

A Sort  Map  part MUST NOT have implicit or explicit relati onships to any part specified in this 

document.  

Record sequence ABNF:  

SORTMAP = BrtBeginWsSortMap  *RRSORT BrtEndWsSortMap  

RRSORT = BrtBeginRRSort  * BrtRRSortItem  BrtEndRRSort  

2.1.7.50   Styles  

An instance of the Styles  part type specifies style (section 2.2.6 ) information for a workbook.  

Content type:  application/vnd.ms -excel.styles  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/styles  

A package MUST contain at most one Styles  part, and that part MUST be the target of an implicit 
relationship from the workbook  (section 2.1.7.60 ) part.  

A Styles  part MUST NOT have implicit or explicit relationships to any part specified in this 

document.  

Record sequence ABNF:  

STYLESHEET = BrtBeginStyleSheet  [FMTS] [FONTS] [FILLS ] [BORDERS] CELLSTYLEXFS CELLXFS 
STYLES DXFS TABLESTYLES [COLORPALETTE] FRTSTYLESHEET BrtEndStyleSheet  

FMTS = BrtBeginFmts  1* BrtFmt  BrtEndFmts  

FONTS = BrtBeginFonts  1*65491 BrtFont  [ACFONTS] BrtEndFonts  

ACFONTS = BrtACBegin  BrtKnownFonts  BrtACEnd  

FILLS = BrtBeginFills  1*65431 BrtFill  BrtEndFills  

BORDERS = BrtBeginBorders  1*65430 BrtBorder  BrtEndBorders  

CELLSTYLEXFS = BrtBeginCel lStyleXFs  1*65430( BrtXF  *FRT) BrtEndCellStyleXFs  

CELLXFS = BrtBeginCellXFs  1*65430(BrtXF *FRT) BrtEndCellXFs  

STYLES = BrtBeginStyles  1*65430( BrtStyle  *FRT) BrtEndStyles  

%5bMS-OFCGLOS%5d.pdf
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DXFS = BrtBeginDXFs  *2147483647( BrtDXF  *FRT) BrtEndDXFs  

TABLESTYLES =  BrtBeginTableStyles  *TABLESTYLE BrtEndTableStyles  

TABLESTYLE = BrtBeginTableStyle  *28 BrtTableStyleElement  BrtEndTableStyle  

COLORPALETTE = BrtBeginColorPalette  [INDEXEDCOLORS] [MRUCOLOR S] BrtEndColorPalette  

INDEXEDCOLORS = BrtBeginIndexedColors  64 BrtIndexedColor  BrtEndIndexedColors  

MRUCOLORS = BrtBeginMRUColors  1*10 BrtMRUColor  BrtEndMRUColors  

FRTSTYLESHEET = [STYLESHEET14] [DXF14S] [STYLESHEET15] [DXFS15] *FRT  

STYLESHEET14 = BrtFRTBegin  BrtBeginStyleSheetExt14  [SLICERSTYL ES] BrtEndStyleSheetExt14  
BrtFRTEnd  

SLICERSTYLES = BrtBeginSlicerStyles  *2147483647SLICERSTYLE BrtEndSlicerStyles  

SLICERSTYLE = BrtBeginSlicerStyle  BrtBeginSlicerStyleElements  *8 BrtSlicerStyleElement  

BrtEndSlicerStyleElements  BrtEndSlicerStyle  

DXF14S = BrtFRTBegin BrtBeginDXF14s  1*2147483647 BrtDXF14  BrtEndDXF14s  BrtFRTEnd  

STYLESHEET15 = BrtFRTBegin BrtBeginTimelineStyleSheetExt15 TIMEL INESTYLES 
BrtEndTimelineStyleSheetExt15 BrtFRTEnd  

TIMELINESTYLES = BrtBeginTimelineStyles  *2147483647TIMELINESTYLE BrtEndTimelineStyles  

TIMELINESTYLE = BrtBeginTimelineStyle  BrtBeginTimelineStyleElements  *7 BrtTimelineStyleElement  

BrtEndTimelineStyleElements  BrtEndTimelineStyle  

DXFS15 = BrtFRTBegin BrtBeginDXFs15  1*2147483647 BrtDXF15  BrtEndDXFs15  BrtFRTEnd  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.51   Table  

An instance of the Table  part type specifies a single table and its AutoFilter  information.  

Content type:  application/vnd.ms -excel.table  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/tableSingleCells  

The data contained within the table is stored in the corresponding worksheet  (section 2.1.7.61 ) 
part.  

A Table  part MU ST be the target of an explicit relationship from a Worksheet  part ABNF (section 
2.1.7.61 ).  

A Table  part is permitted to have implicit relationships to the following parts specified by this 

document:  

Á Qu ery Table  (section 2.1.7.42 )  

A Table  part MUST NOT have any implicit or explicit relationships to any other part specified by this 
document.  

%5bMS-OFCGLOS%5d.pdf
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Record sequence ABNF:  

TABLE = BrtBeginList  [AUTOFILTER] [SORTSTATE] LISTCOLS BrtTableStyleClient  FRTTABLE 
BrtEndList  

LISTCOLS = BrtBeginListCols  1*LISTCOL BrtEndListCols  

LISTCOL = BrtBeginListCol  [ BrtListCCFmla ] [ BrtListTrFmla ] [LISTXMLCPR] *FRT BrtEndListCol  

LISTXMLCPR = BrtBeginListXmlCPr  *F RT BrtEndListXmlCPr  

FRTTABLE = [ BrtFRTBegin  BrtList14  BrtFRTEnd ] *FRT  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.52   Theme  

The Theme  part is specified in [ISO/IEC29500 -1:2011]  section 14.2.7. The content associated with 

this part is specified in [ISO/IEC29500 -1:2011]  section 20.1.4.  

2.1.7.53   Timeline Cache  

An instance of the Timeline Cache  part type specifies a single Timeline cache  (section 2.2.15.1 ) 
in the workbook  (section 2.1.7.60 ).  

Content type:  application/vnd.ms -excel.TimelineCache+xml  

Source relationship:  http://schemas.microsoft.com/office/2010/relationships/TimelineCache  

A package MUST contain one Timeline Cache  part per BrtBeginTimelineCacheID  (section 
2.4.270 ) record in the workbook  part, and that part MUST be the target of an explicit relationship 
from the workbook  part.  

A Timeline Cache  part MUST NOT have implicit or explicit relationships to any part specified i n this 

document.  

The syntax of the structures contained in this part uses XSD, as specified in [XMLSCHEMA1]  and 

[XMLSCHEMA2] . 

This spe cification defines and references various XML namespaces by using the mechanisms 
specified in [XMLNS] . 

The content of this part is XML, and the root element  for the part is the timelineCacheDefinition  
element, as specified in [MS -XLSX]  section 2.4.58.  

2.1.7.54   Timelines  

An instance of the Timelines  part specifies the Timeline views  (section 2.2.15.2 ) for a single 
worksheet  (section 2.1.7.61 ).  

Content type:  application/vnd.ms -excel.Timeline+xml  

Source relationship:  http://schemas.microsoft.com/office/2010/relationships/Timeline  

The presence of a Timelines  part indicates that there is at least one Timeline view  (section 
2.2.15.2 ) on the associated worksheet  (section 2.1.7.61 ), and this part MUST be the target of an 
explicit relationship from the Worksheet  part ABNF (section 2.1.7.61 ).  

http://go.microsoft.com/fwlink/?LinkId=252374
http://go.microsoft.com/fwlink/?LinkId=252374
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A Timelines  part MUST NOT have implicit or explicit relationships to any part specified in this 
document.  

The syntax of the structures contained in this part uses XSD, as specified in [XMLSCHEMA1]  and 
[XMLSCHEMA2] . 

This specification defines and references various XML namespaces by using the mechanisms 
specified in [XMLNS] . 

The content of this part is XML, and the root element for the part is the timelines  element, as 
specified in [MS -XLSX]  section 2.4.57.  

2.1.7.55   User Names  

An instance of the User Names  part type specifies the user log (section 2.2.12.1 ) for a shared 

workbook (section 2.2.12 ).  

Content type:  application/vnd.ms -excel.userNames  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/usernames  

The presence of the User Names  part indicates the workbook is a shared workbook (section 
2.2.12 ). The User Names  part MUST be the target of an implicit relationship from the workbook  

(section 2.1.7.60 ) part.  

A User Names  part MUST NOT have implicit or explic it relationships to any part specified in this 
document.  

Record sequence ABNF:  

USERNAMES = BrtCUsr  BrtBeginUsers  *255( BrtUsr  *FRT) BrtEOF  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.56   VBA Project  

The VBA Project  part is specified in [MS -OVBA] . 

Content type:  application/vnd.ms -office.vbaProject  

Source relationship:  http://schemas.microsoft.com/office/2006/relationships/vbaProject  

A package MUST contain at most one VBA Project  part, which MUST be the target of an implicit 
relationship from the workbook  (section 2.1.7.60 ) part.  

A VBA Project  part is permitted to contain implicit re lationships to the following parts specified in 

this document:  

Á VBA Project Signature  (section 2.1.7.57 )  

A VBA Project  part MUST NOT have implicit or explicit relationships to any other part specified in 
this document.  

2.1.7.57   VBA Project Signature  

The VBA Project Signature  part is specified in [MS -OSHARED]  section 2.3.2 . 

http://go.microsoft.com/fwlink/?LinkId=90608
http://go.microsoft.com/fwlink/?LinkId=90610
http://go.microsoft.com/fwlink/?LinkId=195065
%5bMS-XLSX%5d.pdf
%5bMS-OVBA%5d.pdf
%5bMS-OSHARED%5d.pdf
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Content type:  application/vnd.ms -office.vbaProjectSignature  

Source relationship:  http://schemas.microsoft.com/office/2006/relationships/vbaProjectSignature  

A package MUST contain at most one VBA Project  Signature  part. That part MUST be the target of 
an implicit relationship from the VBA project  (section 2.1.7.56 ) part.  

A VBA Project  Signature  part MUST NOT have implicit or explicit relationships to any part 
specified in this document.  

2.1.7.58   VML Drawings  

The VML Drawings  part is specified in [ISO/IEC29500 -4:2011]  section 8.1. The content associated 
with this part is specified in [ISO/IEC29500 -4:2011]  section 14.4.  

In addition to the explicit relationships specified in [ISO/IEC29500 -4:2011]  section 8.1, a VML 

Dr awings  part is permitted to be the target of an explicit relationship from the following parts 
specified by this document:  

Á Chart Sheet  (section 2.1.7.7 )  

Á Dialog Sheet  (section 2.1.7.20 )  

Á Macro Sheet  (section 2.1.7.32 )  

2.1.7.59   Volatile Dependencies  

An instance of the Volatile Dependencies  part type specifies the Volatile Dependencies (section 
2.2.13 ) for a workbook.  

Content type:  application/vnd.ms -excel.volatileDependencies  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/volatileDependencies  

A package MUST contain at most one Volatile  Dependencies  part, and that part MUST be the 
target of an implicit relationship from the workbook  (section 2.1.7.60 ) part.  

A Volatile  Dependencies  part MUST NOT have implicit or explicit relationships to any part 
specified in this document.  

Record sequence A BNF:  

VOLATILEDEPENDENCIES = BrtBeginVolDeps  1*VOLTYPE *FRT BrtEndVolDeps  

VOLTYPE = BrtBeginVolTyp e 1*VOLMAIN BrtEndVolType  

VOLMAIN = BrtBeginVolMain  1*VOLTOPIC BrtEndVolMain  

VOLTOPIC = BrtBeginVolTopic  VOLDATA * BrtVolSubtopic  1* BrtVolRef  BrtEndVolTopic  

VOLDATA = BrtVolNum  / BrtVolErr  / BrtVolStr  / BrtVolBool  

For ABNF rules not listed here, see Common Productions (section 2.1.8 ).  

http://go.microsoft.com/fwlink/?LinkId=330293
http://go.microsoft.com/fwlink/?LinkId=330293
http://go.microsoft.com/fwlink/?LinkId=330293
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2.1.7.60   Workbook  

An instance of the Workbook  (section 2.1.7.60 ) part type specifies workbook data and references 
to all of its sheets.  

Content type:  application/vnd.ms -excel.main  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/officeDocument  

A package MUST contain exactly one Workbook  part, and that part MUST be the target of a 
relationship in the package relationship part, as specified in section 2.1 . 

A Workbook  part is permitted to have implicit relationships to the following parts specified in this 
document:  

Á Attached Toolbars  (section 2.1.7.3 )  

Á Calculation  Chain  (section 2.1.7.4 )  

Á Metadata  (section 2.1.7.34 )  

Á External Data Connections  (section 2.1.7.24 )  

Á Custom XML Maps  (section 2.1.7.15 )  

Á Custom XML Data Storage  (section 2.1.7.13 )  

Á Shared Strings ( section 2.1.7.45 )  

Á Revision Headers  (section 2.1.7.43 )  

Á User Names  (section 2.1.7.55 )  

Á Styles  (section 2.1.7.50 )  

Á Theme  (section 2.1.7.52 )  

Á VBA Project  (section 2.1.7.56 )  

Á Volatile Dependencies  (section 2.1.7.59 )  

A Workbook  part is permitted to have explicit relationships to the following parts specified in this 
document:  

Á Chart Sheet  (section 2.1.7.7 )  

Á Dialog Sheet  (section 2.1.7.20 )  

Á External Links  (section 2.1.7.25 )  

Á Macro Sheet  (section 2.1.7.32 )  

Á International Macro Sheet  (section 2.1.7.31 )  

Á PivotCache Definition  (section 2.1.7.38 )  

Á Slicer Cache  (section 2.1.7.47 )  
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Á Worksheet  (section 2.1.7.61 )  

Á Timeline Cache  (section 2.1.7.53 )  

A Workbook  part MUST NOT have implicit or explicit relationships to any other part specified in this 

document.  

Record sequence ABNF:  

WORKBOOK = BrtBeginBook  [ Br tFileVersion ] [[ BrtFileSharingIso ] BrtFileSharing ] [ BrtWbProp ] 
[ACABSPATH] [[ BrtBookProtectionIso ] BrtBookProtection ] [BOOKVIEWS] BUNDLESHS [FNGROUP] 
[EXTERNALS] * BrtName  [ BrtCalcProp ] [ BrtOleSize ] *( BrtUserBookView  *FRT) [PIVOTCACHEIDS] 
[ BrtWbFactoid ] [SMARTTAGTYPES] [ BrtWebOpt ] * BrtFileRecover  [WEBPUBITEMS] [CRERRS] 
FRTWORKBOOK BrtEndBook  

ACABSPATH = BrtACBegin  BrtAbsPath15  BrtACEnd  

BOOKVIEWS = BrtBeginBookViews  1*( BrtBookView  *FRT) BrtEndBookViews  

BUNDLESHS = BrtBeg inBundleShs  1* BrtBundleSh  BrtEndBundleShs  

FNGROUP = BrtBeginFnGroup  * BrtFnGroup  BrtEndFnGroup  

EXTERNALS = BrtBeginExternals  *SUP BrtExternShe et  BrtEndExternals  

SUP = BrtSupSelf  / SUPSAME / SUPADDIN / BrtSupBookSrc  

SUPSAME = BrtSupSame  * BrtPlaceholderName  

SUPADDIN = BrtSupAddin  1*BrtPlaceholderName  

PIVOTCACHEIDS = BrtBeginPivotCacheIDs  1*PIVOTCACHEID BrtEndPivotCacheIDs  

PIVOTCACHEID = BrtBeginPivotCacheID  BrtEndPivotCacheID  

SMARTTAGTYPES = BrtBeginSmartTagTypes  1* BrtSmartTagType  BrtEndSmartTagTypes  

CRERRS = BrtBeginCRErrs  * BrtCrashRecErr  BrtEndCRErrs  

FRTWORKBOOK = [NAMEEXT] [SLICERCACHESPIVOTCACHEIDS] [SLICERCACHEIDS] 

[WORKBOOKPR14] [DECOUPLEDPIVOTCACHEIDS] [PIVOTTABLEREFS] 
[TIMELINECACHEPIVOTCACHEIDS] [TIMELINECACHEIDS] [TABLESLICERCACHEIDS] 
[WORKBOOKPR15] [DATAMODEL] *FRT  

NAMEEXT = BrtFRTBegin  1* BrtNameExt  BrtFRTEnd  

SLICERCACHESPIVOTCACHEIDS = BrtFRTBegin BrtBeginSlicerCachesPivotCacheIDs  
1*SLICERCACHESPIVOTCACHEID BrtEndSlicerCachesPivotCacheIDs  BrtFRTEnd  

SLICERCACHESPIVOTCACHEID = BrtBeginSlicerCachesPivotCacheID  

BrtEndSlicerCachesPivotCacheID  

SLICERCACHEIDS = BrtFRTBegin BrtBeginSlicerCacheIDs  1*S LICERCACHEID BrtEndSlicerCacheIDs  
BrtFRTEnd  

SLICERCACHEID = BrtBeginSlicerCacheID  BrtEndSlicerCac heID  

WORKBOOKPR14 = BrtFRTBegin BrtWbProp14  BrtFRTEnd  
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DECOUPLEDPIVOTCACHEIDS = BrtFRTBegin BrtBeginDecoupledPivotCacheIDs  
1* BrtDecoupledPivotCacheID  BrtEndDecoupledPivotCacheIDs  BrtFRTEnd  

PIVOTTABLEREFS = BrtFRTBegin BrtBeginPivotTableRefs  1* BrtPivotTableRef  BrtEndPivotTableRefs  
BrtFRTEnd  

TIMELINECACHEPIVOTCACHEIDS = BrtFRTBegin BrtBeginTimelineCachePivotCacheIDs  
1*TIMELINECACHEPIVOTCACHEID BrtEndTimelineCachePivotCacheIDs  BrtFRTEnd  

TIMELINECACHEPIVOTCACHEID = BrtTimelineCache PivotCacheID  

TIMELINECACHEIDS = BrtFRTBegin BrtBeginTimelineCacheIDs  1*TIMELINECACHEID 
BrtEndTimelineCacheIDs  BrtFRTEnd  

TIMELINECACHEID = BrtBeginTimelineCacheID  BrtEndTimelineCacheID  

TABLESLICERCACHEIDS = BrtFRTBegin BrtTableSlicerCacheIDs  1*TABL ESLICERCACHEID BrtFRTEnd  

TABLESLICERCACHEID = BrtTableSlicerCacheID  

WORKBOOKPR15 = BrtFRTBegin BrtWorkBookPr15  BrtFRTEnd  

DATAMODEL = BrtBeginDataModel  MODELTABLES MODELRELATIONSHIPS BrtEndDataModel  

MODELTABLES = BrtBeginModelTables  1* BrtModelTable  BrtEndModelTables  

MODELRELATIONSHIPS = brtBeginModelRelationships  1* brtModelRelationship  
brtEndModelRelationships  

For ABNF rules not listed here, see Common Productions (section 2.1.8 ).  

2.1.7.61   Worksheet  

An instance of the Worksheet  part type specifies a worksheet.  

Content type:  application/vnd.ms -excel.worksheet  

Source relationship:  
http://schemas.openxmlformats.org/officeDocument/2006/relationships/worksheet  

A Worksheet  part MUST be the target of an explicit relationship from the workbook  (section 
2.1.7.60 ) part.  

A Worksheet  part is permitted to contain implicit relationships to the following parts specified in 
this do cument:  

Á Comments  (section 2.1.7.8 )  

Á PivotTable Definitions  (section 2.1.7.40 )  

Á Query Table  (section 2.1.7.42 )  

Á Single Cell Tables  (section 2.1.7.46 )  

Á Worksheet Binary Index  (section 2.1.7.62 )  

Á Sort Map  (section 2.1.7.49 )  
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A Worksheet  part is permitted to contain explicit relationships to the following parts specified in 
this document:  

Á ActiveX  (section 2.1.7.1 )  

Á Custom Property  (section 2.1.7.12 )  

Á Drawings  (section 2.1.7.23 )  

Á OLE Object  (section 2.1.7.36 )  

Á OLE Package  (section 2.1.7.37 )  

Á Hyperlinks  (section 2.1.9 )  

Á Images  (section 2.1.7.30 )  

Á Printer Settings  (section 2.1.7.41 )  

Á Slicers  (section 2.1.7.48 )  

Á Table Definition  (section 2.1.7.51 )  

Á VML Drawings  (section 2.1.7.58 )  

Á Timelines  (section 2.1.7.54 )  

A Worksheet  part MUST NOT have implicit or explicit relationships to any other part specified in 
this document.  

Record sequence ABN F:  

WORKSHEET = BrtBeginSheet  [ BrtWsProp ] [ BrtWsDim ] [WSVIEWS2] [WSFMTINFO] *COLINFOS 

CELLTABLE [ BrtSheetCalcProp ] [[ BrtSheetProtectionIso ] BrtSheetProtection ] 
*([ BrtRangeProtectionIso ] BrtRangeProtection ) [SCENMAN] [AUTOFILTER] [SORTSTATE] [DCON] 

[USERSHVIEWS] [MERGECELLS] [ BrtPhoneticInfo ]  *CONDITIONALFORMATTING [DVALS] * BrtHLink  
[ BrtPrintOptions ] [ BrtMargins ] [ BrtPageSetup ] [HEADERFOOTER] [RWBRK] [COLBRK] * BrtBigName  
[CELLWATCHES] [IGNOREECS] [SMARTTAGS] [ BrtDrawing ] [ BrtLegacyDrawing ] 
[ BrtLegacyDrawingHF ] [ BrtBkHim ] [OLEOBJECTS] [ACTIVEXCONTROLS] [WEBPUBITEMS] 
[LISTPARTS] FRTWORKSHEET BrtEndSheet  

WSVIEWS2 = BrtBeginWsViews  1*WSVIEW2 *FRT BrtEndWsViews  

WSVIEW2 = BrtBeginWsView  [ BrtPane ] *4 BrtSel  *4SXSELECT *FRT BrtEndWsView  

SXSELECT = BrtBeginSxSelect  PIVOTRULE BrtEndSxSelect  

SCENMAN = BrtBeginScenMan  1*32767SCT BrtEndScenMan  

SCT = BrtBeginSct  1*32 BrtSlc  BrtEndSct  

MERGECELLS = BrtBeginMergeCells  1* BrtMergeCell  BrtEndMergeCells  

DVALS = BrtBeginDVals  1*65534([ACDVALLIST] BrtDVal ) BrtEndDVals  

CELLWATCHES = BrtBeginCellWatches  1* BrtCellWatch  BrtEndCellWatches  

IGNOREECS = BrtBeginCellIgnoreECs  1* BrtCellIgnoreEC  *FRT BrtEndCellIgnoreECs  
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SMARTTAGS = BrtBeginSmartTags  1*CELLSMARTTAGS BrtEndSmartTags  

CELLSMARTTAGS = BrtBeginCellSmartTags  1*CELLSMARTTAG BrtEndCellSmartTags  

CELLSMARTTAG = BrtBeginCellSmartTag  * BrtCellSmartTagProperty  BrtEndCellS martTag  

ACTIVEXCONTROLS = BrtBeginActiveXControls  1* BrtActiveX  BrtEndActiveXControls  

LISTPARTS = BrtBeginListParts  * BrtListPart  BrtEndListParts  

FRTWORKSHEET = [CONDITIONALFORMATTINGS] [DVALS14] [SPARKLINEGROUPS] [SLICERSEX] 
[RANGEPROTECTION14] [IGNOREECS14] [WEBEXTENSIONS] [TABLESLICERSEX] [TIMELINESEX] 
*FRT  

CONDITIONALFORMATTINGS = BrtFRTBegin  BrtBeginConditionalFormattings  
*2147483647CONDITIONALFORMATTING14 BrtEndConditionalFormattings  Br tFRTEnd  

DVALS14 = BrtFRTBegin BrtBeginDVals14  1*65534([ACDVALLIST] BrtDVal14 ) BrtEndDVals14  

BrtFR TEnd  

SPARKLINEGROUPS = BrtFRTBegin BrtBeginSparklineGroups  1*2147483647SPARKLINEGROUP 
BrtEndSparklineGroups  BrtFRTEnd  

SPARKLINEGROUP = BrtBeginSparklineGroup  BrtBeginSparklines  1*2147483647 BrtSparkline  
BrtEndSparklines  BrtEndSparklineGroup  

SLICERSEX = BrtFRTBegin BrtBeginSlicersEx  SLICEREX BrtEndSlicersEx  BrtFRTEnd  

SLICEREX = BrtBeginSlicerEx  BrtEndSlicerEx  

TABLESLICERSEX = BrtFRTBegin BrtBeginSlicersEx TABLESLICEREX BrtEndSlicersEx BrtF RTEnd 

TABLESLICEREX = BrtBeginSlicerEx BrtEndSlicerEx  

RANGEPROTECTION14 = BrtFRTBegin 1*([ BrtRangeProtectionIso14 ] BrtRangeProtection14 ) 

BrtFRTEnd  

IGN OREECS14 = BrtFRTBegin BrtBeginCellIgnoreECs14  1* BrtCellIgnoreEC14  BrtEndCellIgnoreECs14  
BrtFRTEn d 

ACDVALLIST = BrtACBegin  BrtDValList  BrtACEnd  

TIMELINESEX = BrtFRTBegin BrtBeginTimelinesEx  TIMELINEEX BrtEndTimelinesEx  BrtFRTEnd  

TIMELINEEX = BrtBeginTimelineEx  BrtEndTimelineEx  

WEBEXTENSIONS = BrtFRTBegin BrtBeginWebExtensions  1* BrtWebExtension  BrtEndWebExtensions  
BrtFRTEnd  

For ABNF rules not listed here, see section 2.1.8 . 

2.1.7.62   Worksheet Binary Index  

An instance of the Worksheet Binary Index  part type specifies a binary index (section 2.2.1.1 ) for 
a worksheet, as specified by the worksheet (section 2.1.7.61 ) part.  

Content type:  application/vnd.ms -excel.binIndexWs  
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Source relationship:  http://schemas.microsoft.com/office/2006/relationships/xlBinaryIndex  

A Worksheet  Binary Index  part MUST be the target of an implicit relationship from a worksheet  
(section 2.1.7.61 ) part.  

A Worksheet  Binary Index  part MUST NOT have implicit or explicit relationships to any part 

specified in this document.  

Record sequen ce ABNF:  

SHEETINDEX = 1*( BrtIndexBlock  [ BrtIndexRowBlock ]) 1*2 BrtIndexPartEnd  

2.1.8   Common Productions  

Record sequence fragments that are common to multiple parts are specified in this section. If a 
fragment cannot be found under its part, it can be found in the following ABNF grammar.  

The FRT rule can contain any number of other valid Records (section 2.1.4 ) between BrtFRTBegin  

(section 2.4.654 ) and BrtFRTEnd  (section 2.4.655 ).  

WSVIEWS = BrtBeginWsViews  1*WSVIEW *FRT BrtEndWsViews  

WSVIEW = BrtBeginWsView  [ BrtPane ] *4 BrtSel  *FRT BrtEndWsView  

WSFMTINFO = [ACWSFMTINFO] BrtWsFmtInfo  

ACWSFMTINFO = BrtACBegin  BrtWsFmtInfoEx14  BrtACEnd  

COLINFOS = BrtBeginColInfos  1* BrtColInfo  BrtEndColInfos  

CELLTABLE = BrtBeginSheetData  *1048576([ACCELLTABLE] BrtRowHdr  *16384CELL *FRT) 
BrtEndSheetData  

ACCELLTABLE = B rtACBegin BrtRwDescent  BrtACEnd  

CELL = (DATACELL / FMLACELL / SHRFMLACELL / TABLECELL) *FRT  

DATACELL = CELLMETA ( BrtCellBlank  / BrtCellRk  / BrtCellError  / BrtCellBool  / BrtCellReal  / 
BrtCellIsst  / BrtCellSt )  

FMLACELL = CELLMETA ( BrtFmlaString  / BrtFmlaNum  / BrtFmlaBool  / BrtFmlaError )  

SHRFMLACELL = FMLACELL ( BrtShrFmla  / BrtArrFmla )  

TABLECELL = BrtTable  CELLMETA (BrtCellRk / BrtCellError / BrtCellBool / BrtCellReal / BrtCellSt)  

CELLMETA = [ BrtCellMeta ] [ BrtValueMeta ]  

AUTOFILTER = BrtBeginAFilter  *FILTERCOLUMN [SORTSTATE] *FRT BrtEndAFilter  

FILTERCOLUMN = BrtBeginFilterColumn  [ BrtDynamicFilter  / BrtTop10Filter  / BrtColorFilter  / 

BrtIconFilter  / CUSTOMFILTERS / FILTERS / ACFILTERCONTENT] *FRT BrtEndFilterC olumn  

CUSTOMFILTERS = BrtBeginCustomFilters  1*2 BrtCustomFilter  BrtEndCustomFilters  

FILTERS = BrtBeginFilters  * BrtFilter  * BrtAFilterDateGroupItem  BrtEndFilters  

ACFILTERCONTENT = (ACFILTERS / ACCUSTOMFILTER / ACICONFILTER) BrtACBegin 
CUSTOMFILTERS BrtACEnd  
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ACCUSTOMFILTER = BrtBeginCustomFilters14  1*2 BrtCustomFilter14  BrtEndCustomFilters  

ACFILTERS = BrtACBegin BrtBeginFilters * BrtFilter14  BrtEndFilters BrtACEnd  

ACICONFILTER = BrtACBegin BrtIconFilter14  BrtACEnd  

SORTSTATE = BrtBeginSortState  (SORTCONDS / ACSORTCONDS) *FRT BrtEndSortState  

SORTCONDS = *64SORTCOND  

SORTCOND = BrtBeginSortCond  BrtEndSortCond  

ACSORTCONDS = BrtACBegin *64SORTCOND14 BrtACEnd  

SORTCOND14 = BrtBeginSortCond14  BrtEndSortCond14  

DCON = BrtBeginDCon  [DREFS] BrtEndDCon  

DREFS = BrtBeginDRefs  * BrtDRef  BrtEndDRefs  

USERSHVIEWS = BrtBeginUserShViews  1*USERSHVIEW BrtEndUserShViews  

USERSHVIEW = BrtBeginUserShView  [BrtPane] [BrtSe l] [RWBRK] [COLBRK] [ BrtMargins ] 
[ BrtPrintOptions ] [ BrtPageSetup ] [HEADERFOOTER] [AUTOFILTER] *FR T BrtEndUserShView  

HEADERFOOTER = BrtBeginHeaderFooter  BrtEndHeaderFooter  

CONDITIONALFORMATTING =  BrtBeginConditionalFormatting  1*65534CFRULE *FRT 
BrtEndConditionalFormatting  

CFRULE = BrtBeginCF Rule  [COLORSCALE / DATABAR / ICONSET] FRTCFRULE BrtEndCFRule  

FRTCFRULE = [BrtFRTBegin BrtCFRuleExt  BrtFRTEnd] *FRT  

COLORSCALE = BrtBeginColorScale  ((2CFVO 2 BrtColor ) / (3CFVO 3BrtColor)) BrtEndColorScale  

DATABAR = BrtBeginDatabar  2CFVO BrtColor BrtEndDatabar  

ICONSET = BrtBeginIconSet  3*5CFVO BrtEndIconSet  

CFVO = BrtCFVO  *FRT  

CFRULE14 = BrtBeginCFRule14  [COLORSCALE14 / DATABAR14 / ICONSET14] *FRT BrtEndCFRule14  

CONDITIONALFORMATTING14 = BrtBeginConditionalFormatting14  1*65534CFRULE14 *FRT 

BrtEndConditio nalFormatting14  

COLORSCALE14 = BrtBeginColorScale14  ((2CFVO14 2 BrtColor14 ) / (3CFVO14 3BrtColor14)) 
BrtEndColorScale14  

DATABAR14 = BrtBeginDatabar14  2CFVO14 *5BrtColor14 BrtEndDatabar14  

ICONSET14 = BrtBeginIconSet14  3*5CFVO14 [3*5 BrtCFIcon ] BrtEndIconSet14  

CFVO14 = BrtCFVO14  *FRT  

RWBRK = BrtBeginRwBrk  * BrtBrk  BrtEndRwBrk  

COLBRK = Brt BeginColBrk  *BrtBrk BrtEndColBrk  



 

92  /  1142  

[MS -XLSB] ð v20140428   
 Excel (.xlsb) Binary File Format  
 
 Copyright © 2014 Microsoft Corporation.  
 
 Release: April 30, 2014  

OLEOBJECTS = BrtBeginOleObjects  1* BrtOleObject  BrtEndOleObjects  

WEBPUBITEMS = BrtBeginWebPubItems  1*WEBPUBITEM BrtEndWebPubItems  

WEBPUBITEM = BrtBeginWebPubItem  BrtEndWebPubItem  

PIVOTRULE = BrtBeginPRule  [PRFILTERS] *FRT BrtEndPRule  

PRFILTERS = BrtBeginPRFilters  1*PRFILTER BrtEndPRFilters  

PRFILTER = BrtBeginPRFilter  *PRFITEM BrtEndPRFilter  

PRFITEM = BrtBeginPRFItem  BrtEndPRFItem  

PCDCALCMEMSEXT =  BrtBeginPCDCalcMemsExt  1*2147483647PCDCALCMEMEXT 
BrtEndPCDCalcMemsExt  

PCDCALCMEM14 = BrtBeginPCD CalcMem14  [SXTUPLESET] BrtEndPCDCalcMem14  

PCDCALCMEMEXT = BrtBeginPCDCalcMemExt  [BrtFRTBegin PCDCALCMEM14 BrtFRTEnd] 

[PCDCALCMEM15] *FRT BrtEndPCDCalcMemExt  

SXTUPLESET = BrtBeginSXTupleSet  SXTUPLESETHEADER SXTUPLESETDATA BrtEndSXTupleSe t  

SXTUPLESETHEADER = BrtBeginSXTupleSetHeader  1*3000 BrtSXTupleSetHeaderItem  
BrtEndSXTupleSetHeade r 

SXTUPLESETDATA = BrtBeginSXTupleSetData  1*3000SXTUPLESETROW BrtEndSXTupleSetData  

SXTUPLESETROW = BrtBeginSXTupleSetRow  1*3000 BrtSXTupleSetRowItem  BrtEndSXTupleSetRow  

PCDCALCMEM15 = BrtFRTBegin BrtPCDCalcMem15  BrtFRTEnd  

FRT = BrtFRTBegin BrtFRTEnd  

2.1.9   Hyperlinks  

Storage of hyperlinks is specified in [ISO/IEC29500 -1:2011]  section 15.3.  

2.1.10   External Workbooks  

Source relationship:  See section 2.1.10.1 . 

When a package uses an external workbook , it MUST store the location of the workbook  using one 
of the relationships specified in section 2.1.10.1 , and that relationship MUST be an explicit 
relationship from the external link  (section 2.1.7.25 ) part.  

An external workbook MUST be located external to the package containing the source relationship 
(expressed syntactically, the TargetMode  attribute of the Relationship  element MUST be 
"External").  

2.1.10.1   External Workbook Base Paths  

The source relationship specifies the base path to use for the path to the external workbook (section 
2.1.10 ).  

http://go.microsoft.com/fwlink/?LinkId=252374
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Source relationship  

Relationshi

p base path  

http://schemas.openxmlformats.org/officeDocument/2006/relationships/externalLinkPath  Specifies that 
the path is 
relative to 
the location 
of the 
package 
containing 
the 
relationship.  

http://schemas.microsoft.com/office/2006/relationships/xlExternalLinkPath/ xlStartup  Specifies that 
the path is 
relative to 
the startup 
directory . 

http://schemas.microsoft.com/office/2006/relationships/xlExternalLinkPath/xlAlternateStartu
p 

Specifies that 
the path is 
relative to 
the 
alternate 
startup 
directory . 

http://schemas.microsoft.com/office/2006/relationships/xlExternalLinkPath/xlLibrary  Specifies that 
the path is 
relative to 
the library 
directory . 

http://schemas.microsoft.com/office/2006/relationships/xlExternalLinkPath/xlPathMissing  No base path 
is inferred.  

2.2   Conceptual Overview  

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

2.2.1   Cell Table  

Text, formulas, and numerical data within worksheets are primarily stored in the cells that make up 
worksheets (section 2.1.7.61 ) and macro sheets (section 2.1.7.32 ). Cells are the fundamental 

building blocks that contain data, formulas (section 2.2.2 ), and formatting to form the worksheets. 
The data struct ure associated with the grid of cells is called the cell table.  

The cell table is stored in the sequence of records that conform to the CELLTABLE  rule in the 
Common Productions  (section 2.1.8 ) part ABNF.  The cells are contained between 
BrtBeginSheetData  (section 2.4.189 ) and BrtEndSheetData  (section 2.4.524 ) records. They are 

stored in a row (2) -major  order, with a BrtRowHdr  (section 2.4.718 ) record saved for every non -

empty row (2), where a non -empty row (2) is a row (2) that contains data, formatting, metadata, or 
phonetic information .  

Every row (2) is divided into 16 column (2) blocks, and each column (2) block spans 1024 columns 
(2). Each BrtRowHdr  (section 2.4.718 ) record contains an array of BrtColSpan  (sectio n 2.5.8 ) 
structures that specifies the column (2) blocks in that row (2) that have non -empty cells, where a 
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non -empty cell is a cell that contains data, individual cell formatting, metadata, or phonetic 
information. Formatting information for a cell can be derived from individual cell formatting, row (2) 

formatting, column (2) formatting, or the default cell format as specified by the Normal Style 
(section 2.2.6.1.2.2 ). The order of precedence for formatting is individual cell formatting with the 

highest precedence, followed by row (2) formatting, and then column (2) formatting, and lastly the 
default cell format.  

Cells are specified by BrtCellBlank  (sec tion 2.4.303 ), BrtCellRk  (section 2.4.311 ), BrtCellError  
(section 2.4.305 ), BrtCellBool  (section 2.4.304 ), BrtCellReal  (section 2.4.310 ), BrtCellSt  (section 
2.4.314 ), BrtCellIsst  (section 2.4.308 ), BrtFmlaString  (section 2.4.650 ), BrtFmlaNum  (section 
2.4.649 ), BrtFmlaBool  (section 2.4.647 ), BrtFmlaError  (section 2.4.648 ), or BrtCellRString  
(section 2.4.312 ) records. Each of these recor ds contains a Cell  (section 2.5.9 ) structure that 

specifies which column (2) the cell belongs to.  

The sequence of records that conform to the CELLTABLE  rule (defined in section 2.1.8 ) begin with 
the BrtBeginSheetData  (section 2.4.189 ) record, followed by the first BrtRowHdr  (section 
2.4.718 ) representing the first non -empty row (2). The BrtRowHdr  is followed by records 
representing every non -empty cell in that row (2) in column (2) -major order, including any of the 

records in the CELL  rule (defined in section 2.1.8 ). This series of records is repeated for every non -

empty row (2) and non -empty cell, and ends with the BrtEndSheetData  (section 2.4.524 ) record.  

A cell in the cell table is re ferred to by its row (2) and column (2) indexes, which are zero -based. 
The maximum row (2) index is 1048575; the maximum column (2) index is 16383. The bounding 
box of the actual non -empty cells is stored in the BrtWsDim  (section 2.4.812 ) record. Information 
pertaining to each column (2) is specified in the COLINFOS  collection (section 2.1.8 ).  

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

The only way to retrieve formulas, formats and other cell data is to read the cell table normally as 
defined previously. However, in certain situations (for example when resolving external references 
to values) it is beneficial to retrieve only the last ca lculated value from a cell, without actually 
loading the cell table. For this reason, a binary index exists within the file that specifies data used to 
improve the performance of a random read access to the cell table (section 2.2.1 ) data in a 

worksheet  (section 2.1.7.61 ) part or macro sheet  (section 2.1.7.32 ) part. To find a position of a 
particular cell within a file, an application can perform the following steps:  

1.  Open the worksheet binary index  (section 2.1.7.62 ) part or th e macro sheet binary index  
part (section 2.1.7.33 ) that corresponds to the sheet to which the cell belongs.  

2.  Read BrtIndexBlock  (section 2.4.659 ) recor ds to find one such that the zero -based cell row (2) 
is greater than or equal to rwMic  and less than rwMac .  

3.  If no such BrtIndexBlock  record exists, then the row (2) has no data or formatting.  

4.  Read a BrtIndexRowBlock  (section 2.4.662 ) record that immediately follows this 

BrtIndexBlock  record, and compute the data offset according to the description of the 
BrtIndexRowBlock  record.  

5.  Open the corresponding Worksheet  part (section 2.1.7.61 ) or macro sheet  part (section 

2.1.7.32 ).  

6.  Read cell table (section 2.2.1 ) data starting from the previously computed position to find the cell 
record for the target cell.  

7.  If the end of the row (2) in the cell table (section 2.2.1 ) or a record whose column (2) is greater 

than  the column (2) of the target cell is reached, then the cell is blank and has no formatting.  
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2.2.2   Formulas  

A formula is sequence of values, cell references, names, functions, or operators in a cell  that 
together produce a new value. Formulas are stored in a tokenized representation known as a parsed 

expression. In this section, formula is a synonym for parsed expression. A parsed expression is 
converted into a textual formula at runtime for display and user editing. Cell formulas are specified 
by the BrtFmlaBool  (section 2.4.647 ), BrtFmlaError  (section 2.4.648 ), BrtFmlaNum  (section 
2.4.649 ) and BrtFmlaString  (section 2.4.650 ) records. Array formulas are specified by the 
BrtArrFmla  (section 2.4.6 ) record. Shared formulas are specified by the BrtShrFmla  (section 
2.4.742 ) record.  

Formulas that are part of a revision  as specified in the Shared Workbooks (section  2.2.12 ) 

overview are specified by the rgce .rgce  field or the rgceOld .rgce  field of the BrtRRDefName  
(section 2.4.722 ) record, or by the sequence of r ecords that conform to the CELL  rule (defined in 
section 2.1.7.44 ) in the BrtRRChgCell  (section 2.4.720 ) collection.  

A parsed expression  contains a sequence of parse tokens, each of which is either an operand token 
(section 2.2.2.2 ), an operator token (section 2.2.2.1 ), a control token (section 2.2.2.3 ), a display 

token (section 2.2.2.4 ), or a mem token (section 2.2.2.5 ). All tokens are stored as Parse Things 

(section 2.5.97.16 ).  

With the exception of control tokens, display tokens and mem tokens that are described in 
subsequent sections, parsed expressions are stored in an Rgce  (section 2.5.97.88 ) structure using 
Reverse -Polish notation. Reverse -Polish notation is a logical system for the specification of 
mathematical formulas in which o perands are followed by operators. Inside an Rgce , the operands 
and operators are represented by an array of Ptg  (section 2.5.97.16 ) structures of variable lengths. 
The first one or two bytes of a Ptg  st ructure contain the token type that determines which specific 

Ptg  type the Ptg  is, as specified in the Ptg  structure. The remainder of the structure varies 
according to the token type.  

Evaluation of a formula specified in Reverse -Polish notation is usually  based around an evaluation 
stack. The expression is parsed from beginning to end, and operands are pushed onto the stack as 
they are encountered. When operators are encountered, the required number of operands is popped 

from the stack and the result of th e operation is pushed back onto the stack. Evaluation begins with 
an empty stack, and when the evaluation is finished, there will be exactly one value left on the 

stack. The value is the result of the evaluation. Subsequent subsections refer to a stack as described 
by this model.  

2.2.2.1   Operator Tokens  

Unary Operator Tokens  

Unary operator tokens specify operations that are performed on the previous element in the 

grammar specified by Rgce  (section 2.5.97.88 ). For example, PtgPercent  (section 2.5.97.65 ) 
divides the last expression on the stack by 100.  

Binary Operator Tokens  

Binary operator tokens specify operations that are performed on the previous two elements in the 

gra mmar specified by Rgce  (section 2.5.97.88 ). For example, PtgIsect  (section 2.5.97.50 ) 
intersects the topmost two expressions on the stack.  
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2.2.2.2   Operand Tokens  

Operand tokens represent values and references that are used by operators and functions. 
Operands fall into one of two classes, reference class (section 2.2.2.2.2 ) or value class (section 

2.2.2.2.1 ), depending on what result type the formula expects from the operand.  

2.2.2.2.1   Value Class  

The value class operand is the most common type of operand, and represents a single value or 
array of values. When Ptg s (section 2.5.97.16 ) with reference contents are used by an operator 
that requires value class operands, the Ptg s can be stored as value class operands rather than 
reference class (section 2.2.2.2.2 ) operands. For example,  in a formula where the contents of A1 is 

added to the integer value 1, the value of cell A1 is pushed onto the stack as a value class operand 
PtgRef  (section 2.5.97.68 ) because the subsequent PtgAdd  (se ction 2.5.97.17 ) operator requires 
value class operands. Arrays are stored in a similar fashion. For example, when adding the array of 
values {1,2,3,4,5,6}, the values are stored in a PtgArray  (section 2.5.97.23 ) operand.  

2.2.2.2.2   Reference Class  

When operands are stored as reference class operands, any references contained in the operand are 

not de - referenced and do not return the underlying value or values. They are pushed onto the stack 
in reference form.  

2.2.2.3   Control Tokens  

Control tokens do not perform operations or push values onto the stack. Conditional control tokens 
PtgAttrIf  (section 2.5.97.27 ), PtgAttrChoose  (section 2.5.97.25 ), PtgAttrIfError  (section 

2.5.97.28 ), and PtgAttrGoTo  (section 2.5.97.26 ) are used at run time to prescribe short -circuit 
evaluation inside conditional functions and can be ignored when converting parsed expressions into 
textual formulas.  

2.2.2.4   Display Tokens  

Display tokens, such as control tokens, do not perform operations or push values onto the stack. 
Display tokens PtgParen  (section 2.5.97.64 ) and PtgAttrSpace  (section 2.5.97.30 ) are used at 

runtime to represent parentheses and space characters in a formula when parsed expressions are 
converted into textual formulas. Display tokens do not affect the order of operations o f the formula.  

2.2.2.5   Mem Tokens  

Mem tokens have two purposes: they cache the results of reference class (section 2.2.2.2.2 ) 
expressions and they can return the results of reference class expressions as value class (section 
2.2.2.2.1 ) expressions. Mem tokens act on binary - reference -expressions (section 2.5.97.88 ) that 

follow them in a mem -area -expression (section 2.5.97.88 ).  

2.2.2.6   Formula Elements  

Some Ptg s (section 2.5.97.16 ) require extra data that is not stored in the Rgce  (section 2.5.97.88 ). 

When an Rgce  contains one or more of these Ptg s, the containing formula structure includes an 
RgbExtra  (section 2.5.97.87 ) containing the data for those Ptg s. The size of these components is 
specified by the RgbExtr a  structures. The Ptg s do not contain an offset into the RgbExtra  for their 

data. The Ptg s that require a corresponding structure in RgbExtra  are specified in RgbExtra .  
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2.2.3   Charts  

2.2.3.1   Chart Part  

A chart  part is specified in [ISO/IEC29500 -1:2011]  section 14.2.1. The content associated with this 
part is specified in [ISO/IEC29500 -1:2011]  section 21.2.  

2.2.3.2   Pivot Chart  

A pivot chart is a specific type of chart  part (section 2.2.3.1 ) that uses a PivotTable  (section 2.2.5 ) 
as its data source (1) .  

2.2.4   Metadata  

Metadata is additional data associated with a particular cell or its content.  

All metadata information is located in the metadata part (section 2.1.7.34 ), within the 

BrtBeginMetadata  (section 2.4.108 ) and BrtEndMetadata  (section 2.4.444 ) records.  

http://go.microsoft.com/fwlink/?LinkId=252374
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Figure 1: Metadata  

The following sections define  terms used in the previous figure.  

2.2.4.1   Metadata Types  

The architecture of metadata allows for multiple types of metadata.  

Each type of metadata has a metadata store (section 2.2.4.4 ) inside the metadata part (section 
2.1.7.34 ), a unique name, and a set of predefined properties. Those properties describe whether the 
metadata propagates with the cell or its content during runtime operations (for example, insert, 

shift, c opy/paste, merge, or unmerge operations), as well as whether the metadata is cell metadata 
(section 2.2.4.2 ) or value metadata (section 2.2.4.3 ).  
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A me tadata type is represented by a BrtMdtinfo  (section 2.4.674 ) record. All metadata types are 
located within the BrtBeginEsmdtinfo  (section 2.4.71 ) and BrtEndEsmdtinfo  (section 2.4.407 ) 

records inside the metadata part (section 2.1.7.34 ).  

2.2.4.2   Cell Metadata  

Cell metadata is metadata associated with a cell itself. Cell metadata is associated with a cell 
through a BrtCellMeta  (section 2.4.309 ) record referencing a cell metadata block (section 2.2.4.5 ) 
within the metadata part (section 2.1.7.34 ).  

2.2.4.3   Value Metadata  

Value metadata is metadata associated with the value of a particular cell. Value metadata is 

associated with a cell through a BrtValueMeta  (section 2.4.799 ) record, or with an External Cell  
(section 2.2.7.4.1.2.1 ) through a BrtExternValueMeta  (section 2.4.638 ) record. Either record 
references a metadata block (section 2.2.4.5 ) containing value metadata within the metadata part 
(section 2.1.7.34 ).  

2.2.4.4   Metadata Stores  

Actual metadata values are stored in metadata record stores. There are two types of metadata 

records stores: MDX  metadata store for holding MDX metadata (section 2.2.4.8 ), and future 
metadata store for holding non -MDX metadata known as future metadata (section 2.2.4.9 ).  

2.2.4.5   Metadata Block  

Cells are associated with actual metadata values using a metadata mapping table, known as a 
metadata block. A metadata block contains a collection of indexes into a metadata store (section 

2.2.4.4 ), along with the corresponding metadata types (section 2.2.4.1 ).  

2.2.4.6   Metadata Block Stores  

Metadata blocks (section 2.2.4.5 ) are stored within collections called metadata block stores inside 
the metadata part (section 2.1.7.34 ). There can be two of these metadata block collections: one for 
cell metadata (section 2.2.4.2 ) and another for value metadata (section 2.2.4.3 ).  

The collection of records that specifies the metadata for a metadata block store starts with a 

BrtBeginEsmdb  (section 2.4.70 ) record and ends with a BrtEndEsmdb  (section 2.4.406 ) record. 
Within each collection is a set of BrtMdb  (section 2.4.673 ) records that each specifies a metadata 
block.  

2.2.4.7   Metadata String Store  

Metadata - related text strings are assembled in a single metadata string store. The stored strings are 
unique, and each string can be indexed by one or more metadata records. The metadata string 

store is a performance optimization for reading and writing re petitive information only once. For 
example, a metadata string can be a connection name to an OLAP  cube  that is used in several 
cube functions in the workbook.  

A metadata string is represent ed by a BrtStr  (section 2.4.754 ) record. All metadata strings are 
located within the BrtBeginEsstr  (section 2.4.73 ) and BrtEndEsstr  section 2.4.409 ) records inside 
the metadata part.  
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2.2.4.8   MDX Metadata  

MDX is the only defined metadata type. MDX metadata is used to maintain cached state for cube 
functions.  

The metadata type (section 2.2.4.1 ) of MDX metadata MUST have the following properties:  

Á The grbit  field of the BrtMdtinfo  (section 2.4.674 ) record MUST have the following values:  

MdtFlags properties  Value  

fGhostRw  0 

fGhostCol  0 

fEdit  0 

fDelete  0 

fCopy  1 

fPasteAll  1 

fPasteFmlas  0 

fPasteValues  1 

fPasteFmts  0 

fPasteComments  0 

fPasteDv  0 

fPasteBorders  0 

fPasteColWidths  0 

fPasteNumFmts  0 

fMerge  1 

fSplitFirst  1 

fSplitAll  0 

fRwColShift  1 

fClearAll  0 

fClearFmts  1 

fClearContents  0 

fClearComments  1 

fAssign  1 

fCanCoerce  1 

fAdjust  0 
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MdtFlags properties  Value  

fCellMeta  0 

Á The metadataID  field of the BrtMdtinfo  (section 2.4.674 ) record MUST be 120000.  

Á The stName  field of the BrtMdtinfo  rec ord MUST be "XLMDX".  

MDX metadata records are stored in the MDX metadata store (section 2.2.4.4 ). An MDX metadata 
record references the connection name and the cube function used to calculate the cell value . 

An MDX metadata record also contains one additional record that further describes the MDX 
metadata record. That additional record depends on the type of cube function used, and MUST be an 
MDX tuple metadata (section 2.2.4.8.1 ) record, an MDX set metadata  (section 2.2.4.8.2 ) record, 
an MDX member property metadata (section 2.2.4.8.3 ) record, or an MDX KPI metadata (section 

2.2.4.8.4 ) record.  

An MDX metadata record is specified by a BrtBeginMdx  (section 2.4.102 ) record and ends with a 

BrtEndMdx  (section 2.4.438 ) record. All MDX metadata records are stored in the MDX metadata 
store (section 2.2.4.4 ) specified  by the BrtBeginEsmdx  (section 2.4.72 ) record and ends with a 
BrtEndEsmdx  (section 2.4.408 ) record.  

2.2.4.8.1   MDX Tuple Metadata  

An MDX tuple  is the intersection between two or more members (3)  from different dimensions 
(1) . 

MDX tuple metadata is used by cube functions returning a member (3) or a value.  

MDX tuple metadata is represented within an MDX metadata (section 2.2.4.8 ) record as an ordered 
collection of members (3).  

An MDX tuple is specified by a BrtBeginMdxTuple  (section 2.4.106 ) record and ends with a 

BrtEndMdxTuple  (section 2.4.442 ) record. Members (3) are spec ified by BrtMdxMbrIstr  (section 

2.4.675 ) records.  

2.2.4.8.2   MDX Set Metadata  

An MDX set is an ordered collection of members (3) within the same dimension (1).  

MDX set metadata is used by cube functions returning a set or the number of items in a set.  

An MDX set is specified by a BrtBeginMdxSet  (section 2.4.105 ) record and ends with 
BrtEndMdxSet  (section 2.4.441 ) record within an MDX metadata store (section 2.2.4.4 ) . Members 

(3) are specified by BrtMdxMbrIstr  (section 2.4.675 ) records.  

2.2.4.8.3   MDX Member Property Metadata  

An MDX member property  represents the property value of a member (3).  

MDX member property metadata references a member (3) name and a property name.  

An MDX member property is specified by a BrtBeginMdxMbrProp  (section 2.4.104 ) record and a 

BrtEndMdxMbrProp  (section 2.4.440 ) record within an MDX met adata store (section 2.2.4.4 ).  
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2.2.4.8.4   MDX KPI Metadata  

An MDX key performance indicator (KPI)  represents the KPI property value of a KPI member 
(3).  

MDX KPI metadata references a KPI name, a KPI property, and a member (3) name.  

An MDX KPI is specified by a BrtBeginMdxKPI  (section 2.4.103 ) record and a BrtEndMdxKPI  
(section 2.4.439 ) record within an MDX metadata store (section  2.2.4.4 ).  

2.2.4.9   Future Metadata  

Future metadata is non -MDX metadata.  

Each metadata type (section 2.2.4.1 ) of future metadata, inside the metadata part (section 

2.1.7.34 ) , has its own metadata store (section 2.2.4.4 ) that is uniquely identified by its name and 
that contains future metadata records.  

Each future metadata can be indexed by either a cell metadata (section 2.2.4.2 ) or a metadata 
block (section 2.2.4.5 ) for value metadata (section 2.2.4.3 ).  

A future metadata is specified by a BrtBeginFmd  (section 2.4.82 ) record and ends with a 
BrtEndFmd  (section 2.4.418 ) record within a metadata store (section 2.2.4.4 ).  

2.2.5   PivotTables  

A PivotTable is a mechanism for summarizing source data (section 2.2.5.2.1 ) to get an overview of 
the distribution of that data. In a PivotTable , applicable columns (2)  of the source data become 
fields that can be used to summarize data. In the case of using OLAP source data, OLAP 
hierarchies  and some other OLAP entities become fields in the PivotTable.  

A PivotTable has two major parts, a  PivotCache  (section 2.2.5.2 ) and a PivotTable view (section 

2.2.5.3 ). There can be multiple PivotTable views based on a single PivotCache .  

OLAP Pivot Tables have one PivotTable view based on a PivotCache , see section 2.2.5.3.1  for 
details. See section 2.2.5.2.1  for the specification of an OLAP Pivot Cache . See section 2.2.5.3  for 
the specification of an OLAP PivotTable view.  

The values produced by a PivotTable are placed in cells of a sheet and these cells make up a 
PivotTable report.  

The PivotTable  structures are not needed to obtain values from a PivotTable report because those 

values are available in the sheet cells. The structures are needed for the following purposes:  

Á To show extra information related to a PivotTable in an application, such as s ort and filter 

information.  

Á To recalculate a PivotTable view, incorporating changes made to it such as sort and filter, and 

update the corresponding PivotTable report accordingly.  

Á To refresh a PivotCache , incorporating changes made to the source data (sect ion 2.2.5.2.1 ), 

and then recalculate any PivotTable views associated with the PivotCache  and update the 
corresponding PivotTable reports accordingly.  

In addition to being used by PivotTable views, a Pivo tCache  is used by cube functions for caching 
data. For details, see section 2.2.5.2  and section 2.2.5.2.11 . 
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2.2.5.1   Data Functionality Level  

A data functionality level is a number that represents a set of features and runtime behaviors in 
areas related to data manipulation and display, which includes PivotTable view (section 2.2.5.3 ), 

query tables and External Connections (section 2.2.8 ).  

The data functionality level that a PivotCache  (section 2.2.5.2 ) is created with is specified by the 
bVerCacheCreated  field of the BrtBeginPivotCacheDef  (section 2.4.162 ) record. The data 
functionality level that a PivotTable view is cre ated with is specified by the bVerSxMacro  field of 
the BrtBeginSXView  (section 2.4.264 ) record.  

The following table specifies various restrictions based on the value of the bVerCacheCreated  field 
of the BrtBeginPivotCacheDef  record.  

Restriction  

Restriction for 

data functionality 

level <3  

Restriction for data 

functionality level 

>=3  

Maximum number of cache fields (section 2.2.5.2.2 ) 1024  16384  

Maximum  number of cache items (section 2.2.5.2.3 ) of a 
cache field  

32500  1048576  

Maximum string length of a cache item name  256  32767  

Maximum number of pivot items (section 2.2.5.3.3 ) to 
show in an AutoFilter  

255  2147483647  

Maximum string length of the MDX formula  specified by 
the pcdCalcMemCommon.stMdx  field in the 
BrtBeginPCDCalcMem  (section 2.4.120 ) record  

2048  32767  

The bVerSxMacro  field of the BrtBeginSXView  (section 2.4.264 ) record MUST be greater than or 
equal to 3 if and only if the bVerCacheCreated  field of the BrtBeginPivotCacheDef  (section 

2.4.162 ) record is greater than or equal to 3.  

2.2.5.2   PivotCache  

The PivotCache  contains cached information about source data (section 2.2.5.2.1 ). The cached 
information is used by PivotTable Views  (section 2.2.5.3 ) to generate PivotTable  (section 2.2.5 ) 
reports, or it is used by cube functions to display OLAP data sets and values. The same PivotCache  
MUST NOT be used by both a PivotTable view and a cube function. The information contained in a 
PivotCache  includes organization, data types and the values of the source data.  

The PivotCache is divided into two parts. The first part consists of the optional cach e record (section 

2.2.5.2.10 ) structures, as specified by the PivotCache record  (section 2.1.7.39 ) part. The cache 
record structures represent a snaps hot of the source data (section 2.2.5.2.1 ) and enable a 
PivotTable view (section 2.2.5.3 ) that uses a PivotCache  to be recalculated without retrieving  the 
source data. The cache record structures do not exist for OLAP source data.  

The second part of a PivotCache  is the set of structures that describe metadata about the source 
data (section 2.2.5.2.1 ),  such as where it comes from, the data entities it has, and the unique 

values of those entities, as specified by the PivotCache definition  (section 2.1.7.38 ) part.  

See section 2.2.5.2.1  for the specification of an OLAP PivotCache .  
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2.2.5.2.1   Source Data  

A PivotCache  (section 2.2.5.2 ) can be based on four different types of source data. The type of 
source data is specified by the iSrcType  field of the BrtBeginPCDSource  (section 2.4.160 ) record.  

When the source data type is a range, which occurs when iSrcType  is equal to 0x00000000, the 
source data is read from a range specified by the BrtBeginPCDSRange  (section 2.4.161 ) record. If 
the range specified by the BrtBeginPCDSRange  record is a table then the PivotCache  (section 
2.2.5.2 ) has one cache field (section 2.2.5.2.2 ) for each column (2) of the table, using the column 
(2) header captions for cache field names, and the data region  of the table as source data values, 
specified by cache records  (section 2.2.5.2.10 ). If the range specified by the BrtBeginPCDSRange  
record is not a table then the PivotCache  has one cache field for each column (2) of the range, 

using the values in the first row (2 ) of the range for cache field names, and all other rows (2) are 
used as source data values, specified by cache records.  

When the source data type is a scenario, which occurs when iSrcType  is equal to 0x00000003, no 
new source data is available for the Piv otCache  (section 2.2.5.2 ) and the PivotCache  cannot be 
refreshed. A snapshot of the source data might be available in the cache records.  

When the source data type is multiple consolidation ranges (sectio n 2.2.5.2.1.1 ), which occurs when 

iSrcType  is equal to 0x00000002, the source data is read from one or more ranges. For more 
details, see section 2.2. 5.2.1.1 . 

When the source data type is external, which occurs when iSrcType  is equal to 0x00000001, the 
source data is read from an external data source (1). The dwConnID  field of the 
BrtBeginPCDSource  record specifies the associated external connection that is used to obtain data 
from the external data source (1). An external data source (1) can either be an OLAP or non -OLAP 
data source (1).  

An OLAP PivotCache  (section 2.2.5.2 ) is specified to be a PivotCache  has an associated external 
connection that is an OLAP connection (section 2.2.8.3.1 ). For an OLAP PivotCache , the source 
data is handled by th e data provider specified by the associated OLAP connection. See OLAP Data 
Model (section 2.2.5.4 ) for more information. An OLAP PivotCache  MUST NOT have cache records 

(section 2.2.5.2.10 ).  

For a non -OLAP PivotCache  the source data is always a rectangular set of data and the 
PivotCache  has one cache field (section 2.2.5.2.2 ) for each column (2) of dat a, using the source 

field names for cache field names, and the rows (2) of the source data as data values, specified by 
cache records.  

When a pivot field (section 2.2.5.3.2 ) is on the page axis (section 2.2.5.3.7.1 ) of the PivotTable 
view (section 2.2.5.3 ), it is a server -based page field if the fServerBased  field of the 
BrtBeginSXVD  (section 2.4.261 ) record is equal to 1 and the fServerBased  field of the associated 
BrtBeginPCDField  (section 2.4.130 ) record is equal to 1. A server -based page field is a pivot field 

on the page axis (section 2.2.5.3.7.1 ) that causes the query that is used to retrieve source data for 
populating the PivotCache  to be parameterized. The query is parameterized according to the page 
filter criteria, as specified in section 2.2.5.3.7.1 . This feature can only be used for a PivotCache  
with ODBC  external source data.  

2.2.5.2.1.1   Multiple Consolidation Ranges  

A multiple consolidation ranges PivotCache  (section 2.2.5.2 ) is used for summarizing multiple 

ranges  containing source data in cross - tab format. Each range is specified by the rfx  field or the 
irstName  field of the BrtBeginPCDSCSet  (section 2.4.148 ) record. The sequence of records that 
conform to the PCDSCONSOL  rule (defined in section 2.1.7.38 ) specify information that only exists 
for a multiple consolidation ranges PivotCache .  
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An example of a range in cross - tab format is illustrated in the following  figure. The first column (2) 
of the range contains names of sales people (George and Allan). The first row (2) in the range 

contains product groups (Cars and Bikes) and the rest of the cells in the range contain numeric 
values representing how many produc ts in a certain product group that each sales person sold.  

 

Figure 2: Example of a range in cross - tab format  

A multiple consolidation ranges PivotCache  (section 2.2.5. 2) is used to summarize multiple cross -
tab ranges as illustrated in the next figure which shows eight cross - tab ranges.  

 

Figure 3: Example of eight ranges in cross - tab format  
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The values in the first column (2) of each ra nge are used to create a cache field (section 2.2.5.2.2 ) 
with the default name "Row" (or corresponding localized name); each cache item (section 2.2.5 .2.3 ) 

of this cache field corresponds to one of the values in the first column (2) of the ranges, eliminating 
duplicates. This cache field is the first cache field in the BrtBeginPCDFields  (section 2.4.1 31 ) 

collection.  

The values in the first row (2) of each range are used to create a cache field with the default name 
"Column" (or corresponding localized name); each cache item of this cache field corresponds to one 
of the values in the first row (2) of th e ranges, eliminating duplicates. This cache field is the second 
cache field in the BrtBeginPCDFields  collection.  

The values in all other cells of each range are used to create a cache field with the default name 
"Value" (or corresponding localized name); each cache item of this cache field corresponds to one of 

the values in the ranges that are not in the first column (2) or first row (2), eliminating duplicates. 
This cache field is the third cache field in the BrtBeginPCDFields  collection.  

Up to four addi tional cache fields can optionally exist with the default names "Page1", "Page2", 
"Page3" and "Page4" (or corresponding localized names). The number of optional cache fields 

created is user defined and is equal to the cPages  field of the BrtBeginPCDSCPages  (section 
2.4.146 ) record. Each optional cache field corresponds to a BrtBeginPCDSCPage  (section 2.4.145 ) 

record.  

The first through fourth BrtBeginPCDSCPage  record in the BrtBeginPCDSCPages  collection 
corresponds to the fourth through seventh cache field in the BrtBeginPCDFields  (section 2.4.131 ) 
collection and each cache item of this cache  field corresponds to the BrtBeginPCDSCPItem  
(section 2.4.147 ) record in that BrtBeginPCDSCPage  collection with the same index.  

The rgiItem  field of the BrtBeginPCDSCSet  (section 2.4.148 ) record is an array of indexes that 
specifies BrtBeginPCDSCPItem  (section 2.4.147 ) records in the PCDSCPAGE  rule (defined in 

section 2.1.7.38 ). Each BrtBeginPCDSCPItem  record specifies the value of a cache item 
associated with a range.  

The first element in the rgiItem  array corresponds to the first BrtBeginPCDSCPage  collection in 
the BrtBeginPCDSCPages  collection fol lowing the BrtBeginPCDSConsol  (section 2.4.144 ) 

collection that precedes this record.  

The second element in the rgiItem  array corresponds to the second BrtBeginPCDSCPage  
collection in the BrtBeginPCDSCPa ges  collection following the BrtBeginPCDSConsol  collection 

that precedes this record.  

The third element in the rgiItem  array corresponds to the third BrtBeginPCDSCPage  collection in 
the BrtBeginPCDSCPages  collection following the BrtBeginPCDSConsol  collect ion that precedes 
this record.  

The fourth element in the rgiItem  array corresponds to the fourth BrtBeginPCDSCPage  collection 
in the BrtBeginPCDSCPages  collection following the BrtBeginPCDSConsol  collection that 

precedes this record.  

Each cache record (section 2.2.5.2.10 ) for a multiple consolidation ranges PivotCache  (section 
2.2.5.2 ) corresponds to the intersection of a value in the first row (2) of one of the ranges, a value 

in the first column (2) of one of the ranges and the set of BrtBeginPCDSCPItem  records 
associated with that range.  

The preceding example with the eight ranges and with two of the optional BrtBeginPCDSCPage  
records specified ("Page1" and "Page2"), corresponds to cache records as illustrated in the following 

table.  
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Figure 4: Representation of cache records based on eight consolidation ranges  

The following figure illustrates a  PivotTable  (section 2.2.5 ) report with multiple consolidation 
ranges and two pivot fields (section 2.2.5.3.2 ) on the page axis (section 2.2.5.3.7.1 ). The 
PivotTable  report is based on the previous figure that illustrates eight ranges in cross - tab format 
and is summarizing the values from all the ranges because no manual filter (section 2.2.5.3.5 ) has 
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been applied to any of the pivot fields on the page axis ("Page1" and "Page2" are both set to 
summarize all values).  

 

Figure 5: Multiple consolidation ranges PivotTab le  

2.2.5.2.2   Cache Fields  

A cache field represents an entity by which data can be summarized. An example of such an entity 

is country/region. Having a country/region cache field enables users to summarize data by 
country/region.  

Consider a PivotCache  (section 2.2.5.2 ) based on the following source data (section 2.2.5.2.1 ):  

Country/Region  Product  Date  Sales  

USA Bicycle  6/5/2007  500  

USA Car 8/3/20 07  20000  

Canada  Bicycle  9/2/2007  300  

Canada  Car 10/5/2007  35000  

In this example, four cache fields exist in the PivotCache . Each cache field corresponds to one of 
the columns (2) in the source data: Country/Region, Product, Date and Sales.  

The sequence of records that conform to the PCDFIELD  rule (defined in section 2.1.7.38 ) specifies 
a cache field. A cache field is contained in a PivotCache .  

The sequence of records that conform to the PCDFIELDS  rule (defined in section 2.1.7.38 ) specifies 
all cache fields of the PivotCache .  

A cache field index is a zero -based index of a PCDFIELD  rule in the sequence of records specified 
by the PCDFIELDS  rule.  

A cache field typically corresponds to a source data column (2) or to a level of an OLAP hierarchy. 

However, grouping (section 2.2.5.2.4 ) cache fields and cache fields representing calculated fields 
(section 2.2.5.2.5 ) do not correspond to source data entities. Such cache fields are fully specified by 
information in the PivotCache .  
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The f SrcField  field of the BrtBeginPCDField  (section 2.4.130 ) record specifies whether the cache 
field corresponds to a source data entity. A non -OLAP PivotCache  MUST have one or more cache 

fields correspondi ng to source data columns (2). An OLAP PivotCache  MUST NOT have cache fields 
that do not correspond to source data entities.  

All cache fields that do not correspond to source data entities MUST be located after cache fields 
that do correspond to source dat a entities in the sequence of records that conform to the 
PCDFIELDS  rule.  

In a non -OLAP PivotCache , a cache field corresponds to one column (2) in the source data and 
contains information about that column (2). The cache field name is specified by the stFl dName  
field of the BrtBeginPCDField  record. The cache field name of a cache field corresponding to a 
source data column (2) is derived from the name of the column (2) in the source data and is used to 

associate the cache field with the source data column ( 2).  

A cache field name MUST be valid as specified by the stFldName  field of the BrtBeginPCDField  
record.  

Except for grouping (section 2.2.5.2.4 ) cache fields in non -OLAP PivotCaches , all cache field name s 
MUST be unique, when using a case - insensitive comparison, within the PivotCache .  

In an OLAP PivotCache , each cache field is associated with a cache hierarchy (section 2.2.5.2.7 ). 

Each cache hierarchy h as an associated sequence of records that conform to the 
PCDHFIELDSUSAGE  rule (defined in section 2.1.7.38 ) which specify the cache field indexes of the 
cache fields that are associated with that cache h ierarchy. The cache hierarchy to which cache fields 
are associated is specified by the BrtBeginPCDHierarchy  (section 2.4.140 ) record preceding the 
sequence of records that conform to the PCDHFIELDSUSAGE  rule.  

If a cache hierarchy (section 2.2.5.2.7 ) is not a measure (section 2.2.5.2.7.1 ) or a named set 
(section 2.2.5.2.7.3 ) there can be more than one cache field associated with it. Each cache field 

corresponds to an OLAP level  or to a member (3) property of the associated OLAP hie rarchy in the 
source data (section 2.2.5.2.1 ). The fOlapMemPropField  of the BrtBeginPCDField  (section 
2.4.130 ) record specifies whether a cache field is a member (3) property.  

2.2.5.2.2.1   Member Properties  

A member (3) property is the PivotTable  (section 2.2.5 ) representation of an OLAP member 
property . Member (3) properties can have properties that are associated with the PivotCache  

(section 2.2.5.2 ) and a PivotTable view (section 2.2.5.3 ).  

A membe r (3) property is associated with one OLAP member property of the OLAP hierarchy 
specified by the associated cache hierarchy (section 2.2.5.2.7 ) of the member (3) property.  

A member (3) property can be a ssociated with a cache field (section 2.2.5.2.2 ) and a pivot field 
(section 2.2.5.3.2 ). The fOlapMemPropField  field of the BrtBeginPCDField  (section 2.4.130 ) 
record of a cache field specifies whether a cache field is a member (3) property cache field. The 

associated pivot field of a member (3) property cache field is a member (3) property pivot field.  

A member (3) property with an associated member (3) property cache field and member (3) 

property pivot field is associated with the cache hierarchy (section 2.2.5.2.7 ) and pivot hierarchy 
(section 2.2.5.3.4 ) of the associated member (3) property cache field and member (3) property 
pivot field.  

If a member (3) property is associated with a member (3) property cache field, the association of 
the member ( 3) property and an OLAP member property is specified by the stFldName  field of the 
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BrtBeginPCDField  record of the member (3) property cache field, which specifies the MDX unique 
name  of the OLAP member property.  

An associa tion between a member (3) property and a cache field or pivot field is not required. If the 
value of the isxvd  field of the BrtBeginSXTDMP  (section 2.4.250 ) record for a member (3) 

property is -1, then t he member (3) property is not associated with any cache field or pivot field. 
Such a member (3) property is not displayed on the row (2) axis or column (2) axis. A member (3) 
property that is not associated with any cache field is associated with the pivot  hierarchy that 
contains the member (3) property, and with the cache hierarchy associated with the pivot hierarchy. 
If a member (3) property is not associated with a cache field, the association between the member 
(3) property and an OLAP member property i s specified by the irstProperty  field of the 
BrtBeginSXTDMP  record specifying the unique name of the OLAP member property.  

If the value of the bVerSxMacro  field of the BrtBeginSXView  (section 2.4.264 ) record of the 
PivotTable view (section 2.2.5.3 ) containing the member (3) property is less than 3, 
BrtSXTDMPOrder  (section 2.4.775 ) records MUST NOT  be present in the PivotTable view. If the 
value of the bVerSxMacro  field of the BrtBeginSXView  (section 2.4.264 ) record of the PivotTable 
view containing the member (3) property is greater than or equal  to 3, BrtBeginSXTDMP  records 

MUST NOT be present in the PivotTable view. The isxvd  field of a BrtSXTDMPOrder  record MUST 

refer to the member (3) property pivot field associated with the pivot hierarchy (section 2.2.5.3.4 ) 
that contains the BrtSXTDMPOrder  record.  

A member (3) property pivot field (section 2.2.5.3.2 ) can be shown only in the row (2) area or 
column (2) area of a PivotTable view. A member (3) property pivot field can only be shown after the 
last visible  OLAP level of the corresponding pivot hierarchy. The order of member (3) property pivot 
fields shown in the PivotTable view is the same as the order of membe r (3) properties in the 
BrtBeginSXTDMP  (section 2.4.250 ) collection of the corresponding pivot hierarchy, as specified by 

the SXTDMPS  rule in the PivotTable  (section 2.1.7.40 ) part ABNF.  

2.2.5.2.3   Cache Items  

Cache items represent specific instances of the entities represented by cache fields (section 
2.2.5.2.2 ). For example, an instance of a Country/Region cache field might be the USA cache item. 

Having a USA cache item in the Country/Region cache field enables the associated PivotTable view 
(section 2.2.5.3 )  to display data by USA.  

Each cache item specifies a value and a type. In some cases, a cache item can have additional 
information associated with it as well.  

A cache item is contained in a cache field. A cache field can have zero cache items if the cache field 
is not in use in the PivotTable view.  

A cache item index can be used to reference a cache item within the cache field. Referencing a 
cache item by index requires an implicit or explicit reference to that cache field because a cache 

item collection i s associated with a specific cache field. A cache field can be referenced by a cache 
field index, as specified in section 2.2.5.2.2 . 

If the records that specify the cache field include a sequence of reco rds that conform to the 
PCDFATBL  rule (defined in section 2.1.7.38 ), then the records that conform to the PCDFATBL  rule 

specify the raw cache items of the cache field.  

If the records that specify the cac he field include a sequence of records that conform to the 
PCDFGITEMS  rule (defined in section 2.1.7.38 ), then the records that conform to the 

PCDFGITEMS  rule specify the grouping (section 2.2.5.2.4 ) cache items of the cache field. These are 
used for some grouping cache fields in non -OLAP PivotCaches  (section 2.2.5.2 ).  
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If there are no grouping cache i tems but there are raw cache items, the cache item index is a zero -
based index into the raw cache items.  

If there are grouping cache items, then the cache item index is a zero -based index into the grouping 
cache items.  

For raw cache items (records in PCDFA TBL ), each raw cache item is specified by one of the 
following:  

Á A record that conforms to the PCDI  rule (defined in section 2.1.7.38 ), excluding the records 

specified by the sequence of records that conf orm to the PCDIRUN  rule (defined in section 
2.1.7.38 ).  

Á A record that conforms to the PCDIA  rule (defined in section 2.1.7.38 ). These raw cache items 

have additional information.  

Á An entry in the rgPCDINumber , rgPCDIString , rgPCDIError  or rgPCDIDatetime  fields of the 

BrtBeginPCDIRun  (section 2.4.141 ) record.  

There can be multi ple entries of source data (section 2.2.5.2.1 ) that have the same combination of 
value and type for a cache field (section 2.2.5.2.2 ). Each raw cache item within a cache field MUST 
have a unique combination of value and type.  

For grouping cache items (records in PCDFGITEMS  (section 2.1.7.38 ), each grouping cache item is 
specified by one of the follow ing:  

Á A PCDI  rule (defined in section 2.1.7.38 ), excluding the records specified by the PCDIRUN  rule 

(defined in section 2.1.7.38 ).  

Á An entry in the rgP CDINumber , rgPCDIString , rgPCDIError  or rgPCDIDatetime  fields of the 

BrtBeginPCDIRun  record.  

A BrtBeginPCDIRun  record specifies multiple sequential cache items of the same type and is used 
to reduce file size.  

A grouping (section 2.2.5.2.4 ) cache field MUST have grouping cache items.  

A grouping cache field with the fSrcField  field of the BrtBeginPCDField  (section 2.4.130 ) record of 
the cache field equa l to 1 MUST have raw cache items.  

A cache field that is not a grouping cache field MUST NOT have grouping cache items.  

If there are one or more references by index to cache items of a particular cache field, that cache 
field MUST have cache items.  

For an OLAP PivotCache  (section 2.2.5.2 ) , a measure (section 2.2.5.2.7.1 ) cache field associated 
with a cache hierarchy (section 2.2.5.2.7 ) MUST NOT have cache items.  

For an OLAP PivotCache , a cache item with a string value specifies the unique name of an OLAP 
member , unless the cache field is a member (3) property ca che field.  

Raw cache items can contain unused cache items, each specified by a sequence of records that 

conform to the PCDIA  rule. Unused cache items are values that did not exist in the source data 
(section 2.2.5.2.1 ) when the PivotCache  was last refreshed, but existed when the PivotCache  was 
refreshed previously. The PivotCache  can retain such unused cache items to preserve information 
associated with them to reapply that information if the value corre sponding to the cache item is 
added back to the source data. The fGhost  field of the PCDIAddlInfo  (section 2.5.99 ) structure 
specifies whether a cache item is unused.  
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The following example shows cache it ems and their association with source data.  

Consider a PivotCache  based on the following source data table:  

Country/Region  Product  Date  Sales  

USA Bicycle  6/5/2007  500  

USA Car 8/3/2007  20000  

Canada  Bicycle  9/2/2007  500  

Canada  Car 10/5/2007  35000  

Four cache fields exist, and each one corresponds to one of the columns (2): Country/Region, 
Product, Date, and Sales. Each of the four cache fields can have cache items corresponding to the 
unique values in the source data columns (2) as illustrated in th e following tables.  

Cache items for the Country/Region cache field  

Canada  

USA 

 

Cache items for the Product cache field  

Bicycle  

Car 

 

Cache items for the Date cache field  

6/5/2007  

8/3/2007  

9/2/2007  

10/5/2007  

 

Cache items for the Sales cache field  

500  

20000  

3500  
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2.2.5.2.4   Grouping  

Grouping is used to combine a set of cache items (section 2.2.5.2.3 ) into a group. There are three 
different types of grouping: numeric grouping, date grouping, and discrete grouping. Numeric 

grouping combines numeric cache items into ranges of values. Date grouping combines date cache 
items into date ranges. Discrete gro uping combines specifically selected cache items into groups.  

The cache field (section 2.2.5.2.2 ) that contains the cache items (section 2.2.5.2.3 ) th at are to be 
grouped is called the base cache field. The resultant cache field that contains the groups of cache 
items is called the parent grouping cache field. Each group of cache items in the base cache field is 
associated with a single cache item in th e parent grouping cache field. Often cache items in parent 
grouping cache fields can be further grouped, creating a hierarchy of parent grouping cache fields. 

The base cache field is at the lowest level of the hierarchy.  

Grouping is specified by a sequence  of records that conform to the PCDFGROUP  rule (defined in 
section 2.1.7.38 ).  

Numeric grouping and date grouping are specified by records in the PivotCache Definition  part 

(section 2.1.7.38 ) that conform to the PCDFGRANGE  rule (defined in section 2.1.7.38 ).  

Discrete grouping is specified by records in the PivotCache Definition  part that conform to the  

PCDFGDISCRETE  rule (defined in section 2.1.7.38 ).  

A numeric grouping or date grouping cache field (section 2.2.5.2.2 ) is specified by the presence of  a 
BrtBeginPCDFGRange  (section 2.4.128 ) record following the BrtBeginPCDField  (section 2.4.130 ) 
record associated with that cache field. For a numeric  grouping cache field, the iByType  field of the 
associated BrtBeginPCDFGRange  record is equal to 0. For a date grouping cache field, the 
iByType  field of the BrtBeginPCDFGRange  record is greater than or equal to 1 and less than or 
equal to 7.  

A discrete gr ouping cache field (section 2.2.5.2.2 ) is specified by the presence of a 
BrtBeginPCDFGDiscrete  (section 2.4.126 ) record following the BrtBeginPCDField  record 
associated with the cache field.  

The ifdbBase  field of the BrtBeginPCDFGroup  (section 2.4.129 ) record that follows the 
BrtBeginPCDField  record specifies a cache field index to the base cache fiel d for a grouping cache 
field.  

The ifdbParent  field of the BrtBeginPCDFGroup  record that follows the BrtBeginPCDField  record 

specifies a cache field index to the parent grouping cache field of a grouping cache field or of a base 
cache field.  

For numeric gro uping, there is only one cache field (section 2.2.5.2.2 ) associated with the grouping 
and it serves as both the grouping cache field and the base cache field. Therefore, for a numeric 
grouping cache fiel d, the ifdbBase  field of the BrtBeginPCDFGroup  record that follows the 
BrtBeginPCDField  (section 2.4.130 ) record MUST specify a cache field index to that same 

BrtBeginPCDField  record. For numeric groupin g, the ifdbParent  field of the BrtBeginPCDFGroup  
record MUST be -1.  

For date grouping, there can be up to seven levels of grouping hierarchy. The grouping level for a 

cache field (section 2.2.5.2.2 ) is s pecified by the iByType  field of the BrtBeginPCDFGRange  
record. The cache field with the lowest iByType  value is at the lowest level of the hierarchy, the 
cache field with the next lowest iByType  value is at the next lowest level of the hierarchy, and so 
on. See the specification of the BrtBeginPCDFGRange  record for the list of levels of date grouping 

hierarchy. Each cache field in the hierarchy MUST have an BrtBeginPCDFGRange  record with a 
unique iByType  value.  
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The cache field (section 2.2.5.2.2 ) corresponding to the lowest level of the date grouping hierarchy 
serves as both a grouping cache field and the base cache field. Therefore, in the cache field 

corresponding to the lowest level of the date groupin g hierarchy, the ifdbBase  field of the 
BrtBeginPCDFGroup  (section 2.4.129 ) record that follows the BrtBeginPCDField  record MUST 

specify a cache field index to that same BrtBeginPCDField  record.  

The cache items (section 2.2.5.2.3 ) of a grouping cache field (section 2.2.5.2.2 ), each 
corresponding to a single group, are specified by the sequence  of records that conform to the 
PCDFGITEMS  rule (defined in section 2.1.7.38 ).  

For discrete grouping, the mapping between each group in a grouping cache field (section 2.2.5.2.2 ) 
and the cache items cache items (section 2.2.5.2.3 ) of the base cache field that are in each group, 
is specified by the PCDFGDISCRETE  rule (defined in section 2.1.7.38 ) in the following way: there 

MUST be one BrtPCDIIndex  (section 2.4.699 ) record corresponding to every cache item in the 
cache items collection of the base c ache field. Each BrtPCDIIndex  record specifies a cache item in 
the PCDFGITEMS  rule that is the parent grouping cache item of the cache item in the cache items 
collection for the base cache field with the same index as that BrtPCDIIndex  record in the 
PCDFGD ISCRETE  rule.  

The following paragraphs explain the three different types of grouping and provide examples of 

them.  

Numeric grouping combines numeric cache items (section 2.2.5.2.3 ) into ranges. For examp le, 
consider the following PivotTable report where the number of people (represented by "Count of 
Name") of a certain age are listed.  

 

Figure 6: PivotTable report with ages  

Analysis of specific ages might not be particul arly meaningful. Instead, looking at age groups can be 
more interesting. The following PivotTable (section 2.2.5 ) report shows numeric grouping applied to 
the "Age" cache field (section 2.2.5.2.2 ). In this example, the numeric grouping is set to start at 0, 
end at 100 and have groups of 20 years.  
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Figure 7: PivotTable report with age groups  

Date grouping is similar to  numeric grouping and is used to group cache items (section 2.2.5.2.3 ) 

into date ranges.  

One to seven grouping cache fields (section 2.2.5.2.2 ) can exist when date grouping is applied to a 
cache field, each corresponding to a different level of detail of date and time information. The cache 
field to which the date grouping is originally applied is included in the set of grouping cache fields 
and  is considered the base cache field of the grouping cache fields. For date grouping, the base 
cache field represents the lowest level of the date grouping hierarchy. The following levels of detail 

of date information are available, each corresponding to on e cache field:  

Á Years  

Á Quarters  

Á Months  

Á Days  

Á Hours  

Á Minutes  

Á Seconds  

For example, consider the following PivotTable report where the number of sales is listed for each 
individual date.  
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Figure 8: PivotTable report with dates  

This information could be too granular for some analytical purposes. With date grouping, a more 
useful higher level summary can be created. The following PivotTable report shows the result of 
applying date grouping to the "Date" cache field (section 2.2.5.2.2 ) and including two levels of 
grouping ("Years" and "Quarters"). In this example, the "Quarters" cache field represents the lowest 
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hierarchical level of date information included and is therefore the base cache field for this date 
grouping. The "Years" cache field is a grouping cache field with the "Quarters" cache field as its base 

cache field. The items "<1/1/2007" in the two cache fields represent dates before 1/1/2007, the 
start date specified by t he xnumStart  field of the BrtBeginPCDFGRange  record. The items 

">12/13/2008" in the two cache fields represent dates after 12/13/2008, the end date specified by 
the xnumEnd  field of the BrtBeginPCDFGRange  record.  

 

Figure  9: PivotTable report with date groups  

Discrete grouping combines specifically selected cache items (section 2.2.5.2.3 ) into groups. When 
discrete grouping is applied to a cache field (section 2.2.5.2.2 ), a separate grouping cache field is 
created and the cache field that the grouping is applied to is the base cache field for that grouping 
cache field. Multiple grouping cache fields can exist for one ba se cache field, forming a hierarchy of 

grouping cache fields. A grouping cache field higher in the hierarchy is considered a parent grouping 
cache field of the grouping cache field or base cache field immediately following it in the hierarchy. 
For a groupi ng cache field, each cache item in the cache items collection represents one group.  

For example, consider the following PivotTable report listing sales by states in the United States.  
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Figure 10: PivotTable report with s tate names  

Discrete grouping can be used to group sets of states, for example, into geographical areas. The 

following PivotTable report shows the result of applying six groups ("Group1" through "Group6") to 
the cache field (section 2.2.5.2.2 ) representing states. The cache field representing states is 
considered the base cache field for the discrete grouping in this example. Each group in the 
example, represented by a cache item (section 2.2.5.2.3 ) in the grouping cache field, combines 
states in the same geographical area.  
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Figure 11: PivotTable report with state groups  

2.2.5.2.5   Calculated Fields  

Calculated fields allow users to add calculations to a PivotTable (section 2.2.5 ) report. For example, 

if a PivotTable report contains values for sales and cost by products but no profit values, a 
calculated field with the formula "=sales -cost" can be added so that profit values are calculated and 
can be analyzed in the PivotTable rep ort.  

A calculated field is a cache field (section 2.2.5.2.2 ) that does not correspond to a column (2) in the 
source data (section 2.2.5.2.1 ). The valu es for a calculated field are calculated based on the formula 
specified for the calculated field. A calculated field is specified by the fLoadFmla  field of the 
BrtBeginPCDField  (section 2.4.130 ) record b eing equal to 1. The formula is specified by the 

fldFmla  field of the BrtBeginPCDField  record.  

The sequence of records that conforms to the PNAMES  rule (defined in section 2.1.7.38 ) specifies 
any cache f ield (section 2.2.5.2.2 ) referenced by the formula.  

For calculated fields, the fSrcField  record of the BrtBeginPCDField  record MUST be 0.  

A pivot field (section 2.2.5.3.2 ) associated with a calculated field MUST NOT appear on the row (2) 
axis, column (2) axis or page axis (section 2.2.5.3.7.1 ) of a PivotTable view (section 2.2.5.3 ).  

An OLAP PivotCache  (section 2.2.5.2 ) MUST NOT have calculated fields.  

2.2.5.2.6   Calculated Items  

Calculated items allow users to add cache items (section 2.2.5.2.3 ) to a cache field (section 
2.2.5.2.2 ) that do not exist in a column (2) in the source data (section 2.2.5.2.1 ). For example, 
consider a PivotTable report displaying sales for all four quarters of 2007. If there are no source 
data rows (2) for sales in 2008, a calculated item can be used to add an additional cache item as a 

calculated item that calculates the projected sales for the first quarter of the year 2008 as being 
25% higher than the sales for the fourth quarter of 2007. The followin g figure illustrates a 

PivotTable report with such a calculated item ("2008 Q1 projected").  

 

Figure 12: PivotTable report with calculated item  

A calculated item is a cache item (section 2.2.5.2.3 ) that does not correspond to values in the 
source data (section 2.2.5.2.1 ). The values for a calculated item are calculated based on the formula 
specified for the calculated item. The fFmla  field of the PCDIAddlInfo  (section 2.5.99 ) record 

specifies if a cache item specified by the PCDIA  rule (defined in section 2.1.7.38 ) is a calculated 
item.  
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The sequence of records that conforms to the PCDCALCITEMS  rule (defined in section 2.1.7.38 ) 
specifies the calculations for all calculated items of a PivotCache . Each PCDCALCITEM  rule 

(defined in section 2.1.7.38 ) in the sequence of records that conforms to the PCDCALCITEMS  rule 
specifies one calculation for a specific calculated item. Each calculated item can have multiple 

calcul ations associated with it and in that case, there are multiple elements in the PCDCALCITEMS  
rule corresponding to the same calculated item. The calculated item that a calculation is associated 
with is specified by the sequence of records that conforms to t he PIVOTRULE  rule (defined in 
section 2.1.8 ) in the PCDCALCITEM  rule. The PIVOTRULE  rule can also specify additional scoping 
information; for example, if one calculation for a calculated item named "2008  Q1 projected" only 
applies to the "Cars" product group, the PIVOTRULE  rule (defined in section 2.1.8 ) will specify the 
cache field (section 2.2.5.2.2 ) corresponding to "product group" and the cache item (section 

2.2.5.2.3 ) corresponding to "Cars".  

The fmla  field of the BrtBeginPCDCalcItem  (section 2.4.118 ) record specifies the formula that is 
used for a calculation.  

Any cache field (section 2.2.5.2.2 ) and associated cache items (section 2.2.5.2. 3), or pivot fields 
(section 2.2.5.3.2 ) and associated pivot items (section 2.2.5.3.3 ) , that are referenced by the 

formula of a calculation are speci fied by the sequence of records that conforms to the PNAMES  rule 

(defined in section 2.1.7.38 ) in each PCDCALCITEM  rule (defined in section 2.1.7.38 ).  

An OLAP PivotCache  (section 2.2.5.2 ) MUST NOT have calculated items (section 2.2.5.2.6 ).  

2.2.5.2.7   Cache Hierarchies  

A cache hierarchy corresponds to one of the following entities in the OLAP source data (section 
2.2.5.2.1 ) associated with an OLAP PivotCache  (section 2.2.5.2 ):  

Á OLAP hierarchy  

Á OLAP measure  

Á OLAP named set  

Á OLAP key performance indicator (KPI)  

Cache hierarchies are only present in OLAP PivotC aches  and MUST NOT exist in a non -OLAP 
PivotCache .  

The sequence of records that conforms to the PCDHIERARCHY  rule (defined in section 2.1.7.38 ) 
specifies a cache hierarchy that corresponds to an OLAP hie rarchy, an OLAP measure or an OLAP 
named set, as specified in the following table.  

fMeasure field of BrtBeginPCDHierarchy  fSet field of BrtBeginPCDHierarchy  Meaning  

0 0 OLAP hierarchy  

0 1 OLAP named set  

1 0 OLAP measure  

The sequence of records that conforms to the PCDKPI  rule (defined in section 2.1.7.38 ) specifies a 
cache hierarchy that corresponds to an OLAP KPI . 

The association betwee n a cache hierarchy and the corresponding OLAP entity in the OLAP source 
data (section 2.2.5.2.1 ) is specified by the stUnique  field of the BrtBeginPCDHierarchy  (section 

2.4.140 ) record or by the stUnique  field of the BrtBeginPCDKPI  (section 2.4.142 ) record.  

%5bMS-OFCGLOS%5d.pdf
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For a cache hierarchy that corresponds to an OLAP hierarchy, OL AP measure or OLAP named set, 
the cache hierarchy index is the zero -based index of a BrtBeginPCDHierarchy  record in the 

BrtBeginPCDHierarchies  (section 2.4.139 ) collection.  

For a cache hierarchy that cor responds to an OLAP KPI, the cache hierarchy index is the n-based 

index of a BrtBeginPCDKPI  record in the BrtBeginPCDKPIs  (section 2.4.143 ) collection, where n 
is the number of BrtBeginPCDHierarchy  recor ds in the BrtBeginPCDHierarchies  collection, as 
specified in section 2.1.7.38 . 

A cache field (section 2.2.5.2.2 ) can be associated with a cache hierar chy as specified by the ihdb  
field of the BrtBeginPCDField  (section 2.4.130 ) record of the cache field.  

A cache hierarchy that corresponds to an OLAP hierarchy represents one or more OLAP levels 
related  via hierarchical relationships. For example, an OLAP hierarchy consisting of country/region, 

province, and city can be used to summarize national/regional, area, and municipal sales data. For a 
cache hierarchy that corresponds to an OLAP hierarchy, and is  not a single field page hierarchy, 
each cache field (section 2.2.5.2.2 ) associated with the cache hierarchy corresponds to an OLAP 
level of the OLAP hierarchy or is a member (3) property cache field.  

A single field page hierarchy is a cache hierarchy that corresponds to an OLAP hierarchy in a 
PivotCache  (section 2.2.5.2 ) that has a bVerCacheCreated  field of the BrtBeginPivotCacheDef  

(section 2.4.162 ) less than 3 and has a PivotTable view (section 2.2.5.3 ) that has the associated 
pivot hierarchy (section 2.2.5.3.4 ) on the page axis (section 2.2.5.3.7.1 ). For a single field page 
hierarchy a single cache field is associated with the cache hierarchy.  

2.2.5.2.7.1   Measures  

A measure cache hierarchy is a cache hierarchy (section 2.2.5.2.7 ) that is associated with an OLAP 
measure. The fMeasure  field of the BrtBeginPCDHierarchy  (section 2.4.140 ) record specifies if a 

cache hierarchy (section 2.2.5.2.7 ) is a measure cache hierarchy. An OLAP measure MUST NOT 
have more than one cache field  (section 2.2.5.2.2 ) associated with it. A pivot hierarchy (section 
2.2.5.3.4 ) corresponding to a measure cache hierarchy MUST NOT be located on the r ow (2) axis, 
column (2) axis or page axis (section 2.2.5.3.7.1 ).  

If a pivot field (section 2.2.5.3.2 ) associated with a pivot hierarchy corresponding to a measure 
cache hierarchy appears on the data axis (section 2.2.5.3.7.5 ) more than once, data items (section 
2.2.5.3.7.5.1 ) that specify that pivot  field after the first data item that specifies that pivot field 

MUST contain a BrtSXDI14  (section 2.4.772 ) record with an isxvd  field greater than or equal to 0.  

2.2.5.2.7.2   KPIs  

A key performance indicator (KPI) cache hierarchy (section 2.2.5.2.7 ) is a cache hierarchy that is 
associated with an OLAP KPI . A KPI cache hierarchy includes the four main components of an OLAP 
KPI; value, goal, status and trend. KPI cache hierarchies are specified by the BrtBeginPCDKPI  

(section 2.4.142 ) record as specified by  the sequence of records that conform to the PCDKPI  rule in 
section 2.1.7.38 . 

2.2.5.2.7.3   Named Sets  

A named set cache hierarchy (section 2.2.5.2.7 ) is a cache hierarchy that is associated with an OLAP 
named set. The fSet  field of the BrtBeginPCDHierarchy  (section 2.4.140 ) record specifies if a 
cache hierarchy (section 2.2.5.2.7 ) is a named set cache hierarchy. An OLAP named set MUST NOT 

have more than one cache f ield (section 2.2.5.2.2 ) associated with it. A pivot hierarchy (section 
2.2.5.3.4 ) corresponding to a named set cache hierarchy MUST NOT be located on  the data axis 
(section 2.2.5.3.7.5 ) or page axis (section 2.2.5.3.7.1 ).  
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2.2.5.2.8   OLAP Grouping  

Grouping in an OLAP PivotCache  (section 2.2.5.2 ) is the associating of multiple OLAP members that 
belong to the same OLAP level of an OLAP hierarchy  and have the same OLAP member parent. 

When OLAP members in a particular OLAP level are grouped, a parent grouping OLAP level exists. 
Each group is represented in the parent grouping OLAP level by one parent grouping OLAP member, 
and one or more child OLAP  members in the OLAP level that the grouping is applied to.  

The sequence of records that conforms to the PCDHGLEVELS  rule (defined in section 2.1.7.38 ) 
specifies grouping for the associated cache hierarc hy (section 2.2.5.2.7 ), which MUST be associated 
with an OLAP hierarchy. Each sequence of records that conforms to the PCDHGLEVEL  rule (defined 
in section 2.1.7.38 ) specifies a grouping for one OLAP level with the same zero -based ordinal as the 

zero -based index of the PCDHGLEVEL  rule in the PCDHGLEVELS  rule.  

The set of groups for one OLAP level is specified by a sequence of records that conforms to the 
PCDHGLGROUPS  rule (defined in section 2.1.7.38 ) in the PCDHGLEVEL  rule (defined in section 
2.1.7.38 ). Each individual group is specified by a sequence  of records that conforms to the 
PCDHGLGROUP  rule (defined in section 2.1.7.38 ) in the PCDHGLGROUPS  rule. The set of OLAP 

members for a group is specified by the sequence of records that conforms to the 

PCDHGLGMEMBERS  rule (defined in section 2.1.7.38 ) within a PCDHGLGROUP  rule. Membership 
in the group is specified by the sequence of records that conforms to the PCDHGLGMEMBER  rule 
(defined in section 2.1.7.38 ) within the PCDHGLGMEMBERS  rule.  

2.2.5.2.9   OLAP Calculated Members  

A calculated member (3) is specified by the sequence of records that conform to the PCDCALCMEM  
rule (defined in section 2.1.7.38 ) and is used to create an OLAP calculated member  or an OLAP 

named set with an associated user -specified MDX expression for a custom calculation.  

The pcdCalcMemCommon.stMdx  field in the BrtBeginPCDCalcMem  record specifies the user -
specified MDX express ion.  

The pcdCalcMemCommon.fSet  field in the BrtBeginPCDCalcMem  record specifies whether the 

associated calculated member (3) creates an OLAP named set or an OLAP calculated member.  

If the user -specified MDX expression associated with a calculated member (3 ) defines an OLAP 
measure, then this calculated member (3) will be associated with a measure cache hierarchy as 

specified in section 2.2.5.2.7.1 . 

If the user -specified MDX expression associated with a ca lculated member (3) specifies an OLAP 
member in an OLAP hierarchy other than the OLAP measure hierarchy, then this calculated member 
(3) can only be associated with a cache item (section 2.2.5.2.3 ).  

If a  calculated member (3) specifies an OLAP named set, then this calculated member (3) is 
associated with a named set cache hierarchy as specified in section 2.2.5.2.7.3 . 

If a collection of a OLAP calculate d member (3) is associated with an external connection that is not 
associated with a PivotCache  (section 2.2.5.2 ), this collection is specified by the sequence of 
records that conform to the PCDCALCMEMSE XT  rule (defined in section 2.1.8 ).  

The extended properties of a calculated member (3) are specified by the sequence of records that 
conform to the FRTPCDCALCMEM  rule (defined in section 2.1.7.38 ). This sequence of records is 
present in the file if at least one of the following conditions is satisfied:  

1.  The named set is defined by an OLAP named set array.  

2.  The named set has a display folder  specified.  

%5bMS-OFCGLOS%5d.pdf
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3.  The MDX expression is longer than 32765 characters.  

4.  Each member (3) from a different level of the same cache hierarchy (section 2.2.5.2.7 ) of this 
named set (section 2.2.5.2.7.3 ) is displayed in a separate pivot field (section 2.2.5.3.2 ).  

5.  This named set is automatically ordered and has duplicate tuples removed.  

2.2.5.2.10   Cache Records  

Cache records represent a snapshot of the source data (section 2.2.5.2.1 ) of a PivotCache  (section 
2.2.5.2 ) and allow for PivotTable views (section 2.2.5.3 ) using a PivotCache  to be recalculated 
without retrieving the source data.  

Cache records are specified by the PivotCache Records  (section 2.1.7.39 ) part, which contains 
sequences of records that conform to the PIVOTCACHERECORD  rule (defined in section 2.1.7.39 ). 

Each PIVOTCACHERECORD  rule specifies one  cache record (section 2.2.5.2.10 ) and corresponds 
to one row (2) in the source data. The PIVOTCACHERECORD  rules each specify a sequence of 
values. Each of these values MUST correspond to a different cac he field (section 2.2.5.2.2 ) as 

defined by the PivotCache Definition  (section 2.1.7.38 ) part ABNF. The order of the values, 
corresponding to different  cache fields, in each PIVOTCACHERECORD  rule MUST be the same as 
the order of the cache fields in the collection of cache fields specified by the BrtBeginPCDFields  

(section 2.4.131 ) collection. The numbe r of values, corresponding to different cache fields, in each 
PIVOTCACHERECORD  rule MUST be equal to the number of BrtBeginPCDField  (section 2.4.130 ) 
records, for which the fSrcField  field is equal to 1,  in the BrtBeginPCDFields  collection.  

If a pivot field (section 2.2.5.3.2 ) associated with a cache field (section 2.2.5.2.2 ) exists in the 
PivotTable view (section 2.2.5.3 ), the cache field MUST have associated cache items; if not, 
associated cache items (section 2.2.5.2.3 ) are optional.  

For cache fields that have cache items, the cache items of the cache fields are referenced by an 

index. For sequences of records that conform to the PIVOTCACHERECORDDT  (defined in section 
2.1.7.39 ), the index is specified by the BrtPCDIIndex  (section 2.4.699 ) record. For BrtPCRRecord  
(section 2.4.704 ) records, the index is stored in th e rgb  field of the BrtPCRRecord  record.  

For cache fields (section 2.2.5.2.2 ) that do not have cache items (section 2.2.5.2.3 ), the sequence 
of records  that conform to a PCDIDT  (defined in section 2.1.7.39 ) in a PIVOTCACHERECORD  
(defined in section 2.1.7.39 ) specify individual values of the correspon ding source data (section 
2.2.5.2.1 ) row (2). For BrtPCRRecord  (section 2.4.704 ) records, the values of the corresponding 

source data row (2) are stor ed in the rgb  field of the BrtPCRRecord  record.  

An OLAP PivotCache  (section 2.2.5.2 ) MUST NOT have cache records (section 2.2.5.2.10 ). Cache 
records are optional for a non -OLAP PivotCache .  

2.2.5.2.11   Tuple Cache  

An OLAP PivotCache  (section 2.2.5.2 ) can contain cached data called a tuple cache which is used 

by cube functions  for recalculation without accessing the data provider specified by the associated 
OLAP connection (section 2.2.8.3.1 ).  

A tuple cache is specified by a sequence of records that conforms to the PCDSDTUPL ECACHE  rule 
(defined in section 2.1.7.38 ).  

If the OLAP PivotCache  contains a tuple cache, the fSheetData  field in the 
BrtBeginPivotCacheDef  (section 2.4.162 ) record MUST be equal to 1.  
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A tuple cache can contain a cache of cube values specified by a sequence of records that conforms 
to the PCDSDTCENTRIES  rule (defined in section 2.1.7.38 ), a cache of c ube members (3)(specified 

by a sequence of records that conforms to the PCDSDTCQUERIES  rule (defined in section 
2.1.7.38 ), a cache of cube sets specified by a sequence of records that conforms to the 

PCD SDTCSETS  rule (defined in section 2.1.7.38 ), and a cache of cube value server formats 
(specified by a sequence of records that conforms to the PCDSFCIENTRIES  rule).  

The sequence of records that conform to the PCDSDTCEMEMBER  rule (defined in section 2.1.7.38 ) 
specifies a tuple cache entry. A tuple cache entry specifies an OLAP member or a reference to a 
tuple cache set. See section 2.4.150  for details.  

A cache of cube values is a collection of values specified by the BrtPCDIMissing  (section 2.4.700 ), 
BrtPCDINumber  (section 2.4.701 ), BrtPCDIError  (section 2.4.698 ), or BrtPCDIString  (section 

2.4.702 ) records. Each of these  values is optionally followed by a collection of tuple cache entries 
specified by a sequence of records that conforms to the PCDSDTCEMEMBERS  rule (defined in 
section 2.1.7.38 ), which specify the OLAP me mbers or tuple cache sets corresponding to the value.  

A cache of cube members (3) is specified by a sequence of records that conforms to the 

PCDSDTCQUERIES  rule. Each of the cube members (3) has an MDX expression, specified by the 
BrtBeginPCDSDTCQuery  (sec tion 2.4.155 ) record. Each of the BrtBeginPCDSDTCQuery  records 

is optionally followed by a collection of tuple cache entries specified by a sequence of records that 
conforms to the PCDSDTCEMEMBERS  rule ( defined in section 2.1.7.38 ) corresponding to the MDX 
expression.  

A cache of cube sets is a collection of tuple cache sets specified by a sequence of records that 
conforms to the PCDSDTCSETS  rule (defin ed in section 2.1.7.38 ). Each tuple cache set optionally 
has a collection of tuple cache entries specified by a sequence of records that conform to the 
PCDSDTCEMEMBERS  rule (defined in section 2.1.7.38 ) corresponding to the MDX expression 

specified in the BrtBeginPCDSDTCSet  (section 2.4.156 ) record.  

A cache of cube value server formats is a collection  of number formats  specified by the 
BrtPCDSFCIEntry  (section 2.4.703 ) record.  

2.2.5.3   PivotTable View  

A PivotTable  view is a set of structures that specify layout, filtering, sorting, and other properties. 
These properties are used to produce a PivotTable  (section 2.2.5 ) report based on data from the 

PivotCache  (section 2.2.5.2 ).  

A PivotTable  view is specified by the sequence of records that conforms to the PIVOTTABLE  rule 
(defined in section 2.1.7.40 ).  

An OLAP PivotTable  view has an associated PivotCache  (see section 2.2.5.3.1 ) that is an OLAP 
PivotCache  (section 2.2.5.2 ).  

Functionality specified by a PivotTable  (section 2.2.5 ) view includes:  

Á The arrangement of pivot fields (section 2.2.5.3.2 ) on the row (2) a xis, column (2) axis, or both 

to produce a PivotTable  report.  

Á Using data items (section 2.2.5.3.7.5.1 ) on the data axis (section 2.2.5.3.7.5 ) to show 

summarized result values in the PivotTable  report.  

Á Filtering data in the PivotTable  report by performing manual filtering (section 2.2.5.3.5 ), 

filtering by criteria (section 2.2.5.3.6 ), or filtering in the page axis (section 2.2.5.3.7.1 ).  

Á Determining the PivotTable  layout (section 2.2.5.3.8 ).  
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Á Formatting the entire PivotTable  report with a tables style (section 2.2.6.3 ). See section 

2.4.790  for details.  

Á Formatting an are a of the PivotTable  report in a way that logically tracks changes in the 

PivotTable  report. Formatting settings are associated with logical parts of the PivotTable  view, 
and not with fixed ranges on the sheet. See the sequence of records conforming to the 
SXFORMAT  rule (defined in section 2.1.7.40 ) for details.  

Á Conditional formatting  an area of the PivotTable  report in a way that logically tracks changes 

in the PivotTable  report and performs calculations based on the fact that the area is in a 
PivotTable  report. See the sequence of records conforming to the SXCONDFMT  rule (defined in 

section 2.1.7.40 ) for details.  

Á Sorting  pivot items (section 2.2.5.3.3 ) of pivot fields (section 2.2.5.3.2 ) within the PivotTable  

report. For details, see section 2.2.5.3.2.1 . 

Non -OLAP PivotTable  views enable the creation of different PivotTable  reports associated with the 
same PivotCache . This enables the creation of different visual representations without duplicating 

the PivotCache .  

2.2.5.3.1   Relationship to PivotCache  

A PivotTable view (section 2.2.5.3 ) is associated with a PivotCache  (section 2.2.5.2 ) through the 
idSx  field of a BrtBeginPivotCacheID  (section 2.4.163 ) record that matches the idCache  field of 
the BrtBeginSXView  (section 2.4.264 ) record that correspon ds to this PivotTable view.  

A PivotTable view MUST have one and only one associated PivotCache . An OLAP PivotCache  MUST 
NOT be associated with more than one PivotTable view. A non -OLAP PivotCache  can be associated 

with more than one PivotTable view.  

2.2.5.3.2   Pivot Fields  

A pivot field corresponds to a cache field (section 2.2.5.2.2 ). A pivot field specifies display 

information of the data in the PivotTable view.  

A pivot field is specified by the sequence of records that conform to the SXVD  rule (defined in 
section 2.1.7.40 ). A pivot field is contained in the PivotTable view. A PivotTable view contains a 

collecti on of pivot fields which is specified by the SXVDS  rule (defined in section 2.1.7.40 ).  

A pivot field index, which identifies a pivot field, is specified to be the zero -based index of a 
sequence of record s that conform to the SXVD  rule in the sequence of records that conforms to the 
SXVDS  rule.  

Each pivot field is associated with the cache field (section 2.2.5.2.2 ) with a cache field index equal 
to the p ivot field index of the pivot field. For more details, see section 2.2.5.2.2 . The number of 
pivot fields in the PivotTable view (section 2.2.5.3 ) MUST  equal the number of cache fields in the 

associated PivotCache  (section 2.2.5.2 ).  

The principal way that the structure of a PivotTable view is used to create a PivotTable report is that 

pivot fields can be part of PivotTable axes (section 2.2.5.3.7 ). Also, a data item (section 
2.2.5.3.7.5.1 ) can refer to a pivot field.  

A pivot field can have pivot it ems (section 2.2.5.3.3 ). A pivot field can describe various information 
such as pivot field sorting (section 2.2.5.3.2.1 ) and subtotaling (section 2.2.5.3.7.4.2 ) settings.  
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The following figure illustrates a PivotTable  (section 2.2.5 ) report with four pivot fields displaying 
Sales by Product, Country/Region, and Date.  

 

Figure 13: PivotTable report with four pivot fields  

2.2.5.3.2.1   Pivot Field Sorting  

Pivot items (section 2.2.5.3.3 ) of a pivot field (section 2.2.5.3.2 ) appear in the PivotTable view 
(section 2.2.5.3 ) in a specific order. This sort order (2)  is only applicable to pivot fields in the row 
(2) axis or column (2) axis and can be based on the following entities:  

Á The values of the pivot items associated with the pivot field (section 2.2.5.3.2 ).  

Á The values of the data items (section 2.2.5.3.7.5.1 ) that correspond to  the pivot items associated 

with the pivot field  

Á The values of the pivot items (section 2.2.5.3.3 ) of a pivot field (section 2.2.5.3.2 ) associated 

wit h an OLAP member property. See member (3) properties for more details.  

Á The ordering of the pivot items associated with the pivot field as determined by the source data 

(section 2.2.5.2.1 ) provider.  

Á The o rdering of instances of the sequence of the records that conform to the SXVI  rule (as 

defined in section 2.1.7.40 ) for the pivot field within the file.  

The sort order (2) of a pivot field (section 2.2.5.3.2 ) is specified by the fAutoSort  field of the 
BrtBeginSXVD  (section 2.4.261 ) record. If fAutoSort  is equal to 1, then the sort is performed 
every ti me the PivotTable  (section 2.2.5 ) is recalculated.  

If the fAutoSort  field of the BrtBeginSXVD  record is equal to 1, the sort order (2) is specified by 
the value of the fAscendSort  field of the BrtBeginSXVD  record which determines whether the sort 
is ascending or descending.  

The existence of a BrtBeginAutoSortScope  (section 2.4.9 ) record following the BrtBeginSXVD  
record specifies the scope of  the sort, as specified in the following table.  

BrtBeginAutoSortScope 

existence  Meaning  

Does not exist  Sorting is based on the values of the pivot items (section 2.2.5.3.3 ) of the 
pivot field (section 2.2.5.3.2 ).  

Exists  Sorting is either based on the values in the data area (section 2.2.5.3.8.1.4 ) 
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BrtBeginAutoSortScope 

existence  Meaning  

or on the values of member (3) properties associated with the pivot field as 
specified by the sequence of records that conform to the PIVOTRULE  rule 
(as defined in section 2.1.8 ) in the sequence of rec ords that conform to the 
AUTOSORTSCOPE  rule (as defined in section 2.1.7.40 ).  

If the fAutoSort  field of the BrtBeginSXVD  (section 2.4.261 ) record is equal to 0, the sort order 
(2) is determined by the order of instances of the sequence of the records that conform to the SXVI  
rule for this pivot field.  

For OLAP PivotTables , if the fTensorSort  field of the BrtBeginSXVD  record is equal to 1, the sort 
orde r (2) is determined by the OLAP source data (section 2.2.5.2.1 ) provider.  

2.2.5.3.3   Pivot Items  

Pivot items represent specific instances of the entities represented by pivot fields (section 

2.2.5.3.2 ). Each pivot item specifies its display properties. For example it can contain the user 
defined caption for the pivot item or information about whether the pivot item is hidden or not.  

A pivot item is specified by the sequence of records that conform to t he SXVI  rule (as defined in 
section 2.1.7.40 ). A pivot item is contained in a pivot field. The collection specified by the sequence 
of records that conform to the SXVIS  rule (as defined in section 2.1.7.40 ) specifies the pivot items 

of a pivot field.  

A pivot item can be referenced by a pivot item index. A pivot item index is specified to be the zero -
based index of an SXVI  rule in the collection specifie d by the SXVIS  rule.  

A pivot item can be associated with a cache item (section 2.2.5.2.3 ). The iCache  field of the 
BrtBeginSXVI  (section 2.4.263 ) reco rd of the pivot item specifies the cache item index of the 
associated cache item in the associated cache field (section 2.2.5.2.2 ). If the itmtype  field of this 
BrtBeginSXVI  record is not PITDATA  (sectio n 2.5.104 ), then this pivot item MUST NOT have an 

associated cache item. Two pivot items MUST NOT be associated with the same cache item. Note 
that although a pivot field (section 2.2.5.3.2 ) index references a pivot field that corresponds to the 
cache field with the same cache field index, a pivot item index might not reference a pivot item that 
corresponds to a cache item with the same cache item index . 

The number of pivot items, where the itmtype  field of the BrtBeginSXVI  (section 2.4.263 ) record 
of the pivot item is PITDATA  (section 2.5.104 ), MUST  equal zero or the number of cache items in 
the cache field of the pivot field (section 2.2.5.3.2 ).  

2.2.5.3.4   Pivot Hierarchies  

A pivot hierarchy corresponds to a cache hierarchy (section 2.2.5.2.7 ).  

A pivot hierarchy is specified by the sequence of records that conform to the SXTH  rule (defined in 
section 2.1.7.40 ). A pivot hierarchy is contained in a PivotTable view (section 2.2.5.3 ).  

Pivot hierarchies MUST NOT exist in a non -OLAP PivotTable view.  

A PivotTable view has a collection of pivot hierarchies as specified by the sequence of records that 

conform to the SXTHS  rule (defined in section 2.1.7.40 ).  

A pivot hierarchy can b e referenced by a pivot hierarchy index which is a zero -based index of an 
SXTH  rule in the collection specified by the SXTHS  rule.  
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Each pivot hierarchy is associated with a cache hierarchy with a cache hierarchy index, as specified 
in section 2.2.5.2.7 , equal to the pivot hierarchy index of the pivot hierarchy.  

A pivot hierarchy can have pivot field (section 2.2.5.3.2 ) associated with it. The pivot fiel ds 
associated with a pivot hierarchy do not need to exist if they have not been used by the application.  

The association between a pivot hierarchy and pivot fields can be determined by the following: A 
pivot hierarchy has an associated cache hierarchy. Thi s associated cache hierarchy in turn has cache 
field (section 2.2.5.2.2 ) associated with it. These specific cache fields have pivot fields associated 
with them. See section 2.2.5.3.2  for more details.  

A pivot hierarchy can be on a PivotTable axis (section 2.2.5.3.7 ) . When a pivot field (section 
2.2 .5.3.2 ) associated with a pivot hierarchy is referenced by a data item (section 2.2.5.3.7.5.1 ) the 
pivot hierarchy is on the data axis (section 2.2.5. 3.7.5 ). All pivot fields associated with a pivot 

hierarchy that is used on a PivotTable axis MUST be placed on the same PivotTable axis as the pivot 
hierarchy or not on any PivotTable axis.  

2.2.5.3.5   Manual Filters  

A manual filter enables specific pivot items (section 2.2.5.3.3 ) or OLAP members associated with 
pivot fields (section 2.2.5.3.2 ) to be shown or hidden  in the PivotTable view (section 2.2.5.3 ). 

Manual filtering affects subtotal calculations when pivot fields that have manual filters are l ocated on 
the row (2) axis, column (2) axis, or page axis (section 2.2.5.3.7.1 ). The pivot items that are hidden 
for such pivot fields are not included when calculating subtotals.  

At least one BrtBeginSX VI  (section 2.4.263 ) record in the BrtBeginSXVIs  (section 2.4.266 ) 
collection MUST have the fHidden  field equal to 0x0.  

Manual filters are applied dur ing PivotTable  (section 2.2.5 ) report calculation prior to any of the 
other types of filters specified in the following sections. If there are multiple manual filters, they are 

not applied in a specific order.  

Details about manual filtering for pivot fields (section 2.2.5.3.2 ) on the page axis are covered in 
section 2.2.5.3.7.1 . 

2.2.5.3.5.1   Non - OLAP Manual Filters  

For non -OLAP PivotTable  (section 2.2.5 ), the state of the manual filter on a pivot field (section 
2.2.5.3.2 ) can be determined by the value of the fHidden  field of the BrtBeginSXVI  (section 

2.4.263 ) records directly following the corresponding BrtBeginSXVD  (section 2.4.261 ). This field 
specifies whether the corresponding pivot item (section 2.2.5.3.3 ) is hidden by the manual filter and 
therefore not displayed in the PivotTable  report.  

If the fFilterInclusi ve  field of the BrtBeginSXVD  record is equal to 0x1, pivot items (section 
2.2.5.3.3 ) corresponding to new values in the source data (section 2.2.5.2.1 ) are not displayed by 
default in the PivotTable (section 2.2.5 ) report after the associated PivotCache  (section 2.2.5.2 ) 

has been refreshed.  

2.2.5.3.5.2   OLAP Manual Filters  

For OLAP PivotTable views (section 2.2.5.3 ), manual filtering operates on pivot hierarchies (section 
2.2.5.3.4 ). OLAP manual filtering uses filtering lists to determine what filtering to apply.  

The SXTHItem list is specified to be the list of the OLAP members specified by BrtBeginSXTHItem  
(section 2.4.253 ) recor ds of the pivot hierarchy (section 2.2.5.3.4 )  
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The selected pivot items (section 2.2.5.3.3 ) list is specified to be the list of pivot items, with the 
f OlapFilterSelected  field of the BrtBeginSXVI  (section 2.4.263 ) record equal to 0x1, in the pivot 

fields (section 2.2.5.3.2 ) associated with the pivot hierarchy.  

If both the SXTHItem list and the selected pivot items list are empty then, no manual filtering is 

specified for the pivot hierarchy. Otherwise, the value of the fFilterInclusive  field of the 
BrtBeginSXTH  (section 2.4.252 ) record of the pivot hierarchy determines how the lists will be 
used.  

If the fFilterInclusive  field of the BrtBeginSXTH  record of the pivot hierarchy is equal to 0x1, the 
OLAP members in the SXHItem list and their ascendants a nd descendants are included in the 
manual filter, and the pivot items (section 2.2.5.3.3 ) in the selected pivot items list and their 
ascendants and descendants are included in the manual filter. New OLAP  members in the source 

data (section 2.2.5.2.1 ) will be excluded by default when the PivotTable view (section 2.2.5.3 ) is 
refreshed.  

If the fFilterInc lusive  field of the BrtBeginSXTH  (section 2.4.252 ) record of the pivot hierarchy 
(section 2.2.5.3.4 ) is equal to 0x0, the OLAP members in the SXHItem list and their descendants, 

are excluded in the manual filter, and the pivot items (section 2.2.5.3.3 ) in the selected pivot items 
list and their descen dants, are excluded in the manual filter. New OLAP members in the source data 

will be included by default when the PivotTable view is refreshed.  

The filtering lists do not include OLAP members which are ascendants or descendants of other OLAP 
members in th e lists.  

2.2.5.3.6   Filtering by Criteria  

Filtering by criteria is the ability to conditionally show pivot items (section 2.2.5.3.3 ) of pivot fields 
(section 2.2.5.3.2 ) based on user -defined criteria. For example, a criteria filter might be defined to 

show all products that sold for more than $30,000.  

2.2.5.3.6.1   Advanced Filters  

An advanced filter specifies a user -defined criterion that is used to determine the pivot items 
(section 2.2.5.3.3 ) of a pivot field (section 2.2.5.3.2 ) that are included in subtotal calculations for 
the PivotTable view (section 2.2.5.3 ) and that are displayed in the PivotTable  (section 2.2.5 ) 
report.  

Only advanced filters that are associated with pivot fields that are located on the row (2) axis or the 
column (2) axis are applied when the PivotTable view is calculated.  

An advanced filter is specified by the sequence of records that conforms to the SXFILTER  rule 
(defined in section 2.1.7.40 ), and the isxvd  field of the BrtBeginSXFILTER  (section 2.4.236 ) 
record specifies the pivot field associated with the advanced filter.  

Advanced filters MUST NOT be applied to pivot fields of a PivotTable view if the value of the 

bVerSxMacro  field of the BrtBeginSXView  (section 2.4.264 ) record corresponding to the 
PivotTable view is less than 3, or OLAP PivotTable views with a value of 0 for the 
fSupportSubquery  field of the corresponding BrtBeginPivotCacheDef  (section 2.4.162 ) record.  

There are three types of advanced filters: label filter (section 2.2.5.3.6.1.1 ), date filter (section 
2.2.5.3.6.1.2 ) , and value filter (section 2.2.5.3.6.1.3 ).  

A pivot field (section 2.2.5.3.2 ) MUST NOT have more than one associated advanced filter of the 
same type.  



 

131  /  1142  

[MS -XLSB] ð v20140428   
 Excel (.xlsb) Binary File Format  
 
 Copyright © 2014 Microsoft Corporation.  
 
 Release: April 30, 2014  

2.2.5.3.6.1.1   Label Filters  

A label filter specifies criteria that are applied to pivot item (section 2.2.5.3.3 ) captions to determine 
which pivot items (section 2.2.5.3.3 ) are included in the calculation of values for the PivotTable view 

(section 2.2.5.3 ) and displayed in the PivotTable  (section 2.2.5 ) report.  

A label filter is specified by a BrtBeginSXFILTER  (section 2.4.236 ) record with the sxft  field equal 
to a value in the range 0x00000004 through 0x00000 011.  

Label filters are applied before any value filters (section 2.2.5.3.6.1.3 ), but the order of label filters 
is not specified.  

If a caption is specified for a pivot item (section 2.2.5.3.3 ), the label filter is applied to the 
displayName  field of the BrtBeginSXVI  (section 2.4.263 ) record associated with that pivot item. 

If a caption is not specifie d for a pivot item, the label filter is applied to the value of the cache item 
(section 2.2.5.2.3 ) associated with that pivot item.  

A label filter can be applied to member (3) properties. The isxvdMProp  field of the 

BrtBeginSXFILTER  record specifies the member (3) property on which this label filter is applied.  

2.2.5.3.6.1.2   Date Filters  

A date filter specifies a criterion that is applied to pivot items (section 2.2.5.3.3 ) of date type of a 
pivot field (section 2.2.5.3.2 ). A date filter determines which pivot items are included in the 
calculation of the PivotTable view (section 2.2.5.3 ) and displayed in the Piv otTable  (section 2.2.5 ) 
report.  

Date filters are specified by BrtBeginSXFILTER  (section 2.4.236 ) records with the sxft  field in the 
range 0x0000001A t hrough 0x00000041.  

For non -OLAP PivotTable views, a date filter can be applied if and only if the BrtBeginPCDFAtbl  

(section 2.4.125 ) record associated with the corresponding cache field (section 2.2.5.2.2 ) has the 
fDateInField  field equal to 1, the fMixedTypesIgnoringBlanks  field equal to 0, and the 
fNonDates  field is equal to 0. For OLAP PivotTable views, a date filter can be applied if and only if 

the  wAttributeMemberValueType  field of the BrtBeginPCDHierarchy  (section 2.4.140 ) record 
specifies that the cache hierarchy (section 2.2.5.2.7 ) has a dat a type of date and the 
fTimeHierarchy  field of the BrtBeginPCDHierarchy  record is equal to 1, or the 
fAttributeMemberValueTypeKnown  field of the BrtBeginPCDHierarchy  record is equal to 0 and 

the fTimeHierarchy  field of the BrtBeginPCDHierarchy  record is eq ual to 1.  

Date filters are applied before value filters (section 2.2.5.3.6.1.3 ) and in no specific order.  

2.2.5.3.6.1.3   Value Filters  

A value filter specifies a criterion that is applied to values of a data item (section 2.2.5.3.7.5.1 ) for 
pivot items (section 2.2.5.3.3 ) of the pivot field (section 2.2.5.3.2 ) that the value filter is applied to. 
The value filter determines which pivot items are included in the  subtotal calculation of the 

PivotTable view (section 2.2.5.3 ) and displayed in the PivotTable view report.  

A value filter is specified by the sequence of records specified by the sequence of records tha t 
conforms to the SXFILTER  rule (defined in section 2.1.7.40 ) that contain a BrtBeginSXFILTER  
(section 2.4.236 ) record with the sxft  field equal to a value in one of the following the ranges: 
0x00000001 through 0x00000003 or 0x00000012 through 0x00000019.  

Value filters are applied after manual filters (section 2.2.5.3.5 ), date filters section 2.2.5.3.6.1.2 ), 

and label filters (section 2.2.5.3.6.1.1 ) are applied. Value filters are applied in the order in which 
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they are specified in the collection sp ecified by the sequence of records that conforms to the 
SXFILTERS  rule (defined in section 2.1.7.40 ). The subtotals generated as a result of a value filter 

being applied are used to evaluate the next val ue filter specified in the SXFILTERS  rule.  

2.2.5.3.6.2   Simple Filters  

A simple filter is a top N filter  which is also known as an AutoShow . The fAutoShow  field of the 
BrtBeginSXVD  (section 2.4.261 ) record specifies whether a simple filter is applied for a pivot field 
(section 2.2.5.3.2 ). The fTopAutoShow  field of the BrtBeginSXVD  record sp ecifies whether a 
simple filter applies to the top or bottom N items. The citmAutoShow  field of the BrtBeginSXVD  
record specifies the number of pivot items (section 2.2.5.3.3 ) displayed.  

Simple filters M UST only be applied to pivot fields of a PivotTable view (section 2.2.5.3 ) with the 

bVerSxMacro  field of the corresponding BrtBeginSXView  (section 2.4 .264 ) record less than or 
equal to 2, or to pivot fields of an OLAP PivotTable view with the fSupportSubquery  field of the 
BrtBeginPivotCacheDef  (section 2.4.162 ) record of the corresponding PivotCache  (section 
2.2.5.2 ) equal to 0.  

2.2.5.3.7   PivotTable Axes  

A PivotTable  (section 2.2.5 ) axis is the set of pivot fields (section 2.2.5.3.2 ) or pivot hierarchies 
(section 2.2.5.3.4 ) in a PivotTable view (section 2.2.5.3 ) used to populate an area of the 
PivotTable  report. The placement and positions of pivot fields on the axes are used to determine 
the PivotTable Layout  (section 2.2.5.3.8 ). The four axes of a PivotTable view are the page axis 
(section 2.2.5.3.7.1 ), the row (2) axis, the column (2) axis, and the data axis (section 2.2.5.3.7.5 ). 
For non -OLAP PivotTables , a pivot field MUST NOT appear more than once on the PivotTable view, 
with the exception of the data a xis. For non -OLAP PivotTables , a pivot field can be placed one or 

more times on the data axis independently of whether it was placed on any other axis. For OLAP 
PivotTables , a pivot field MUST NOT be placed more than once on any axis. For both OLAP and 
non -OLAP PivotTables , pivot fields (section 2.2.5.3.2 ) do not have to be placed on any PivotTable  
axis.  

2.2.5.3.7.1   Page Axis  

The page axis contains the pivot fields (section 2.2.5.3.2 ) or pivot hierarchies (section 2.2.5.3.4 ) 

used to populate the page area (section 2.2.5.3.8.1.3 ) of the PivotTable  (section 2.2.5 ) report, as 
specified by PivotTable Layout  (section 2.2.5.3.8 ), and are intended for use as filters. These pivot 
fields and pivot hierarchies do not affect the layout of the other areas of the PivotTable  report, but 
rather filter the data used by the entire Pivot Table view (section 2.2.5.3 ).  

The page axis is specified by the sequence of records that conforms to the SXPIS  rule (defined in 
section 2.1.7.40 ). For  non -OLAP PivotTables , each sequence of records that conforms to the SXPI  
rule (defined in section 2.1.7.40 ) specifies one pivot field on the page axis. For OLAP PivotTables , 

each SXPI  rule specifies one  pivot hierarchy (section 2.2.5.3.4 ) on the page axis. The order in 
which the pivot fields and pivot hierarchies appear in the SXPIS  rule specifies the order that the 
pivot fields and pivot hierarchies a ppear in on the page axis.  

For non -OLAP PivotTables , the isxvd  field of the BrtBeginSXPI  (section 2.4.244 ) record specifies 

the associated pivot field (section 2.2.5.3.2 ). For OLAP PivotTables , the isxth  field of the 
BrtBeginSXPI  record specifies the associated pivot hierarchy.  

2.2.5.3.7.1.1   Non - OLAP Page Filtering  

A non -OLAP PivotTable view (section 2.2.5.3 ) can be filtered to not include some pivot items 
(section 2.2.5.3.3 ) from the pivot field (section 2.2.5.3.2 ) on the page axis (section 2.2.5.3.7.1 ). 
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The PivotTable  (section 2.2.5 ) report only includes values specified by cache items (section 
2.2.5.2.3 ) that are associated with pivot items that are filtered in.  

The following table specifies how the filteri ng of pivot items of a pivot field is specified.  

In the following table, the first column is the value of the fEnableMultiplePageItems  field of the 

BrtBeginSXVD  (section 2.4.261 ) record of the correspond ing pivot field (section 2.2.5.3.2 ), the 
second column is the value of the isxvi  field of the BrtBeginSXPI  (section 2.4.244 ) record, and the 
third col umn is the value of the fSubtotalHiddenPageItems  field of the BrtBeginSXView  (section 
2.4.264 ) record.  

fEnableMultiplePageItems  isxvi  fSubtotalHiddenPageItems  Filtering Behavior  

0 Not 
0x001000FE  

Any  Specifies that the isxvi  
field of the 
BrtBeginSXPI  record 
specifies a pivot item 
(section 2.2.5.3.3 ) index, 
as specified by section 
2.2.5.3.3 , of the one 
pivot item of a pivot field 
that is filtered in.  

Any  0x001000FE  0 Specifies that pivot items 
are filtered in if and only 
if the fHidden  field of the 
corresponding 
BrtBeginSXVI  (section 
2.4.263 ) records is equal 
to 0.  

Any  0x001000FE  1 Specifies that all pivot 
items of a pivot field 
filtered in.  

If the fEnableMultiplePageItems  field of the corresponding pivot field (section 2.2.5.3.2 ) is equal 

to 1, the isxvi  field of the BrtBeginSXPI  (section 2.4.244 ) record MUST be equal to 0x001000FE 
and MUST be ignored.  

2.2.5.3.7.1.2   OLAP Page Filtering  

The following table specifies which OLAP members in the pivot hierarchy (section 2.2.5.3.4 ) on the 
page axis (section 2.2.5.3.7.1 ) are filtered in.  

In the following table, the first column is the value of the fEnableMultiplePageItems  field of the 

BrtBeginSXTH  (section 2.4.252 ) record.  

fEnableMultiplePageItems  Filtering behavior  

0 Specifies that the irstUnique  field of the BrtBeginSXPI  (section 2.4.244 ) 
record specifies the one OLAP member that is filtered in.  

1 Speci fies that the filtering is applied as specified by Manual Filters (section 
2.2.5.3.5 ) and OLAP Manual Filters (section 2.2.5.3.5.2 ) for the pivot 
hier archy (section 2.2.5.3.4 ).  
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2.2.5.3.7.2   Row Axis  

The row (2) axis contains the pivot fields (section 2.2.5.3.2 ), and an optional data field (section 
2.2.5.3.7.5.2 ), used to populate the row (2) area of the PivotTable  (section 2.2.5 ) report, as 

specified by PivotTable Layout  (section 2.2.5.3.8 ).  

The pivot fields  on the row (2) axis are specified by the BrtBeginISXVDRws  (section 2.4.93 ) 
record. The order that the pivot fields and the optional data field (section 2.2.5.3.7.5.2 ) appear in 
that record specifies the order that the pivot fields and the optional data field appear in on the row 
(2) axis. The order that the pivot fields and the optional data field appear in on the row (2) axis 
corresponds to the order that the pivot fields and the optional data field are placed in on the row (2) 
area of the PivotTable  (section 2.2.5 ) report.  

For adjacent ISXVD  (section 2.5.83 ) records in the rgisxvdrws  field of the BrtBeginISXVDRws  
(section 2.4.93 ) record, the pivot field (section 2.2.5.3.2 ) or data field (sectio n 2.2.5.3.7.5.2 ) that 
the first ISXVD  references is defined to be an outer field with respect to the pivot field or the data 
field that the second ISXVD  references. The pivot field or data field that the  second ISXVD  
references is defined to be an inner field with respect to the pivot field or the data field that the first 

ISXVD  references.  

For OLAP PivotTables  (section 2.2.5 ), all ISXVD  (section 2.5.83 ) records in the rgisxvdrws  field 
of the BrtBeginISXVDRws  (section 2.4.93 ) record that reference pivot fields that are associated 
with the same pi vot hierarchy (section 2.2.5.3.4 ) MUST be adjacent. Pivot fields associated with 
member (3) properties of the pivot hierarchy MUST be located on the row (2) axis after other types 
of pivot fields associa ted with the same pivot hierarchy. Pivot fields not associated with member (3) 
properties of the pivot hierarchy MUST appear on the row (2) axis in an order such that the zero -
based index of the level of each pivot field associated with the same pivot hier archy is ascending. 

The level of a pivot field (section 2.2.5.3.2 ) is specified by the isxtl  field of the BrtBeginPCDField  
(section 2.4.130 ) record of  the cache field (section 2.2.5.2.2 ) associated with the pivot field.  

For OLAP PivotTables , the rgisxth  field of the BrtBeginISXTHRws  (section 2.4.91 )  record 
specifies the order of pivot hierarchies (section 2.2.5.3.4 ) on the row (2) axis.  

See section 2.2.5.3.7.4  also.  

2.2.5.3.7.3   Column Axis  

The column (2) axis contains the pivot fields (section 2.2.5.3.2 ), and an optional data field (section 
2.2.5.3.7.5.2 ), used to populate the column (2) area of the PivotTable  (section 2.2.5 ) report, as 
specified by PivotTable Layout  (section 2.2.5.3.8 ).  

The pivot fie lds on the column (2) axis are specified by the BrtBeginISXVDCols  (section 2.4.92 ) 
record. The order that the pivot fields and the optional data field (section 2.2.5.3.7.5.2 ) appear in 
that record specifies the order that the pivot fields and the optional data field appear on the column 

(2) axis. The order that the pivot fields and the optional data field appear in on the column (2) axis 
corresponds to the order that the pivot fields and the optional data field are placed in on the column 
(2) area of the PivotTable  report.  

For adjacent ISXVD  (section 2.5.83 ) records in the rgixsvdcols  field of the BrtB eginISXVDCols  

record, the pivot field (section 2.2.5.3.2 ) or data field that the first ISXVD  references is defined to 
be an outer field with respect to the pivot field or the data field that the second I SXVD  references. 
The pivot field or data field that the second ISXVD  references is defined to be an inner field with 

respect to the pivot field or the data field that the first ISXVD  references.  

For OLAP PivotTables  (section 2.2.5 ), all ISXVD  (section 2.5.83 ) records in the rgixsvdcols  field 
of the BrtBeginISXVDCols  record that reference pivot fields that are associated with the same 
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pivot hierarchy (se ction 2.2.5.3.4 ) MUST be adjacent. Pivot fields associated with member (3)  
properties of the pivot hierarchy MUST be located on the column (2) axis after other types of pivot 

fields associated with the same pivot hierarchy. Pivot fields not associated with member (3) 
properties of the pivot hierarchy MUST appear on the column (2 ) axis in an order such that the zero -

based index of the level of each pivot field associated with the same pivot hierarchy is ascending. 
The level of a pivot field is specified by the isxtl  field of the BrtBeginPCDField  (section 2.4.130 ) 
record of the cache field (section 2.2.5.2.2 ) associated with the pivot field (section 2.2.5.3.2 ).  

For OLAP PivotT ables , the rgisxth  field of the BrtBeginISXTHCols  (section 2.4.90 ) record 
specifies the order of pivot hierarchies (section 2.2.5.3.4 ) on the column ( 2) axis.  

See section 2.2.5.3.7.4  also.  

2.2.5.3.7.4   Nesting  

This section applies to both the row (2) axis and column (2) axis unless otherwise specified. Within 
this section, axis means the row (2) axis or the column (2) axis as appropriate; fields mean pivot 
fields (section 2.2.5.3.2 ) on the axis, the data field (section 2.2.5.3.7.5.2 ) on the axis, or both; area 

means the row (2) area or column (2) area as appropriate; item s mean pivot items (section 
2.2.5.3.3 ) or data items (section 2.2.5.3.7.5.1 ) as appropriate.  

The axes specify an order in which the fields are represe nted in the areas, see section 2.2.5.3.8  for 
more information about the areas. Pivot lines (section 2.2.5.3.8.3 ) within the areas have references 
to i tems. Usually a pivot line including an item of an outer field only includes items in the inner fields 
that exist with the item of the outer field in the source data (section 2.2.5.2.1 ), subject to the 
filtering on the PivotTable view. Usually all the instances of an item in the area are grouped 
together, with grouping on the outer fields taking precedence over grouping on the inner fields. This 
process is called nesting.  

A nested item group is specified to be the contiguous set of pivot lines (section 2.2.5.3.8.3 ) that 
have the same item in an outer field.  

The following table shows an example of nested item groups for Country/Region, State, and City.  

Country/Region  State  City  

USA Illinois  Chicago  

USA Illinois  Springfield  

USA Louisiana  New Orleans  

USA Louisiana  Baton Rouge  

Mexico  Jalisco  Guadalajara  

The first two lines are a nested item group for Illinois. The next two lines are a nested item group 
for Louisiana. The first four lines are a nested item group for USA. The last line is both a nested item 
group for Jalisco and Mexico. Note that often in a  PivotTable  (section 2.2.5 ) report the repeated 

item labels will be omitted.  

For an OLAP PivotTable view (section 2.2.5.3 ), nesting can be the result of either of the following 
conditions but not both:  

Á Items of an inner field that are in a different pivot hierarchy (section 2.2.5.3.4 ) than an outer 

pivot field (section 2.2.5.3.2 ).  
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Á Items of an inner field that is associated with the same pivot hierarchy as an outer pivot field and 

that correspond to child OLAP members of the OLAP members corresponding to the items of the 

outer field.  

2.2.5.3.7.4.1   Collapsing  

Settings in the file format can specify that a pivot item (section 2.2.5.3.3 ) of an outer pivot field 
(section 2.2.5.3.2 ), rather than having nested pivot items of inner pivot fields, is collapsed. Usually 
when a pivot item on an outer pivot field is collapsed, it does not have a nested pivot item group 
and when it appears in a pivot line (section 2.2.5.3.8.3 ), the pivot items of the inner pivot fields for 
the collapsed pivot item do not appear in the pivot line.  

In the example from section 2.2.5.3.7.4 , if Illinois and M exico were collapsed, the result might look 
like the following table:  

Country/Region  State  City  

USA Illinois   

USA Louisiana  New Orleans  

USA Louisiana  Baton Rouge  

Mexico    

For a non -OLAP PivotTable view (section 2.2.5.3 ), the collapsed state is specified by the 
fHideDetail  field of the BrtBeginSXVI  (section 2.4.263 ) record.  

For an OLAP PivotTable view, there are  two types of collapsing: child collapsing and attribute 

hierarchy collapsing.  

Child collapsing is when the child pivot items (section 2.2.5.3.3 ), corresponding to child OLAP 
members, of a pivot item cor responding to a parent OLAP member in an OLAP hierarchy are not 
shown.  

If a pivot field (section 2.2.5.3.2 ) is the first pivot field of the pivot hierarchy (section 2.2.5.3.4 ) on 
the axis then the fDrilledLevel  field of the BrtBeginSXVD  (section 2.4.261 ) record of the pivot 
field MUST be 1.  

If a pivot field is not the first pivot field of the pivot hierarchy on the axis and if the fDrilledLevel  
field of the BrtBeginSXVD  record of the pivot field is 1, then there is no child collapsing for the 
preceding pivot field of the pivot hierarchy on th e axis and the fDrilledMember  field of the 
BrtBeginSXVI  (section 2.4.263 ) records for the pivot items (section 2.2.5.3.3 ) of the preceding 
pivot field  of the pivot hierarchy on the axis MUST be 0.  

If a pivot field (section 2.2.5.3.2 ) is followed by another pivot field of the same pivot hierarchy on 
the axis, and the fDrilledLevel  field of the BrtBegi nSXVD  record of the outer pivot field is equal to 

0 and the fDrilledMember  field of a BrtBeginSXVI  record of the pivot item of the outer pivot field 
is 0, then the pivot item containing the BrtBeginSXVI  record is collapsed using child collapsing.  

Attribute  hierarchy collapsing only occurs when an outer pivot field is associated with a pivot 
hierarchy (section 2.2.5.3.4 ) that is an attribute hierarchy, as specified by the fAttributeHiearachy  
field of the BrtBeginPCDHierarchy  (section 2.4.140 ) record of the associated cache hierarchy 
(section 2.2.5.2.7 ), and the inner pivot field immediately following th at outer pivot field is 

associated with a different pivot hierarchy that is an attribute hierarchy. In that case, if a pivot item 
(section 2.2.5.3.3 ) is attribute hierarchy collapsed, pivot items (sectio n 2.2.5.3.3 ), corresponding to 
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OLAP members, will not be shown for the inner pivot field. The attribute hierarchy collapsed state of 
a pivot item is specified by the fCollapsedMember  field of the BrtBegi nSXVI  (section 2.4.263 ) 

record. The fItemsDrilledByDefault  field of the BrtBeginSXVD  (section 2.4.261 ) record provides 
a default value for pivot items  of the pivot field.  

For an OLAP PivotTable view (section 2.2.5.3 ), there can be pivot items from an inner pivot field 
(section 2.2.5.3.2 ) on the pivot line (section 2.2.5.3.8.3 ) if either the outer pivot field is collapsed 
and the inner pivot field and outer pivot field are in different pivot hierarchies (section 2.2.5.3.4 ) 
and attribute hierarchy collapsing is not being used or if the pivot items are member (3) properties.  

2.2.5.3.7.4.2   Subtotaling  

A nested item group, as specified in section 2.2.5.3.7.4 , can have summaries of the values for the 

items in the nested item group, called subtotals. A subtotal is typically an aggregation such as a 
sum, count, or average of the values of the items.  

The creation of subtotals is specified by the fDefault , fSum , f Counta , fAverage , fMax , fMin , 
fProduct , fCount , fStdev , fStdevp , fVariance , and fVariancep  fields of the BrtBeginSXVD  

(section 2.4.261 ) record of the pivot field (section 2.2.5.3.2 ). If none of the fields are equal to 1, 
then no subtotals exist for the pivot field. If the fDefault  field is equal to 1, the subtotal calculation 

for each item is done according to the aggreg ation functions  of the data items (section 
2.2.5.3.7.5.1 ) on the data axis (section 2.2.5.3.7.5 ), as specified by the iiftab  field of the 
BrtBeginSXDI  (section 2.4.232 ) record for each data item.  

For example, the subtotal is calculated as the sum of the relevant values of the nested item group 
for a data item with a sum aggregation function and subtot al is calculated as the average of the 
relevant values of the nested item group for a data item with an average aggregation function.  

The other subtotal fields are called custom subtotals because they override the data item (section 

2.2.5.3.7.5.1 ) aggregation function when calculating subtotals. In some cases, such as for certain 
OLAP PivotTable views (section 2.2.5.3 ), the source data (section 2.2.5.2.1 ) is not able to provide a 
requested subtotal.  

The fOutline  field of the BrtBeginSXVD  (section 2.4.261 ) record specifies that an extra pivot line 
(section 2.2.5.3.8.3 ) is added at the logical top of the nested item groups if the pivot field (section 
2. 2.5.3.2 ) is on the row (2) axis. This pivot line contains the item and any items of member (3) 
property pivot fields, if they are shown, but no other items of pivot fields inner of this pivot field.  

The fOutlineData  field of the BrtBeginSXView  (section 2.4.264 ) record specifies that an extra 
pivot line is added at the logical top of the nested item groups if the data field (section 
2.2.5.3.7.5.2 ) is on the row (2) axis. This pivot line contains the data item, but no other items for 
inner pivot fields of this data field.  

If the fDefault  field of the BrtBeginSXVD  (section 2.4.261 ) record of the pivot fie ld (section 
2.2.5.3.2 ) is equal to 1, and the fOutline  field of the BrtBeginSXVD  record of the pivot field is 

equal to 1, the pivot field is on the row (2) axis, and the data field is not placed inner of  the pivot 
field on the row (2) axis, then the fSubtotalAtTop  field of the BrtBeginSXVD  record of the pivot 
field has a value as specified in the following table:  

Value of 

fSubtotalAtTop  Meaning  

0x0  Specifies that subtotal pivot lines (section 2.2.5.3.8.3 ) are added at the bottom of 
the nested item groups.  

If the irstSub  field of the BrtBeginSXVD  (section 2.4.261 ) record is present, it 
specifies detai ls for the subtotal label used.  
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Value of 

fSubtotalAtTop  Meaning  

If the irstSub  field of the BrtBeginSXVD  record is not present, an application 
specific subtotal label is used.  

0x1  Specifies that the pivot lines added, as specified by the fOutline  field of the 
BrtBeginSXVD  record being equal to 1, are used for displaying the subtotals in the 
data area (section 2.2.5.3.8.1.4 ).  

In the following figure, the Category, Subcategory, and Product columns (2) represent pivot fiel ds 
(section 2.2.5.3.2 ) on the row (2) axis and the Color column (2) represents a member (3) property 
pivot field associated with the Product pivot field. Subtotals are displayed at the logical top of the  
nested item groups for Clothing, Caps and Gloves.  

 

Figure 14: PivotTable report with Category and Subcategory pivot fields with fOutline and 
fSubtotalAtTop fields of the BrtBeginSXVD records equal to 1  

2.2.5.3.7.5   Data Axis  

The data axis contains the pivot field (section 2.2.5.3.2 ) values that are used to populate the data 
area (section 2.2.5.3.8.1.4 ) of the PivotTable  (section 2.2.5 ) report, as specified by PivotTable 
Layout  (section 2.2.5.3.8 ). This axis also specifies additional in formation related to aggregation and 
presentation of the values, as specified in section 2.2.5.3.7.5.1 . The data axis is specified by the 
sequence of records that conforms to the SXDIS  rule (as defined i n section 2.1.7.40 ). The order in 
which the records appear in the SXDIS  rule specifies the order that the pivot fields appear in on the 

data axis.  

2.2.5.3.7.5.1   Data Items  

A data item is a pivot field (section 2.2.5.3.2 ) placed on the data axis (section 2.2.5.3.7.5 ). Each 
data item is specified by the sequence of records that conforms to the SXDI  rule (as defined in 
section 2.1.7.40 ).  

A BrtBeginSXDI  (section 2.4 .232 ) record or a BrtSXDI14  (section 2.4.772 ) record specifies the 

reference to the pivot field that is associated with a data item. The BrtBeginSXDI  record and 
BrtSXDI14  records also specify additional information that is used to produce or present 
aggregated values.  

A data item can be referenced by a data item index, which is the zero -based index of the 
BrtBeginSXDI  record in the collection of BrtBeginSXDI  records, as specified by the SXDI  rule in 
the PivotTable  (section 2.1.7.40 ) part ABNF.  
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2.2.5.3.7.5.2   Data Field  

The data field is a conceptual field that represents all data items (section 2.2.5.3.7.5.1 ) and allows 
them to be referenced as a single object. The data field is intended to allow all data items to be 

placed on the row (2) axis or column (2) axis.  

If the PivotTable view (section 2.2.5.3 ) has  more than one data item (section 2.2.5.3.7.5.1 ), then 
the data field MUST be located on either the row (2) axis, as specified by the rgisxvdrws  field of 
the BrtBeginISXVDRws  (section 2.4.93 ) record, or the column (2) axis, as specified by the 
rgisxvdcols  field of the BrtBeginISXVDCols  (section 2.4.92 ) record. For an OLAP PivotTable  
(section 2.2.5 ) that has the data field located on the row (2) axis, the data field MUST be referenced 
in the rgisxth  field of the BrtBeginISXTHRws  (section 2.4.91 ) rec ord. For an OLAP PivotTable  

that has the data field located on the column (2) axis, the data field MUST be referenced in the 
rgisxth  field of the BrtBeginISXTHCols  (section 2.4.90 ) record.  

2.2.5.3.8   PivotTable Layout  

The PivotTable  (section 2.2.5 ) report in the sheet has four main areas: the row (2) area, the 
column (2) area, the data area (section 2.2.5.3.8.1.4 ), and the page area (section 2.2.5.3.8.1.3 ).  

 

Figure 15: PivotTable report illustrating the four diffe rent areas  

All the records described in this section MUST exist in the same PivotTable  part as specified by the 
PivotTable  (section 2.1.7.40 ) part ABNF.  

2.2.5.3.8.1   Location and Body  

The column (2) area is located immediately above the data area (section 2.2.5.3.8.1.4 ). The cell in 

the column (2) area containing the pivot item (section 2.2.5.3.3 ) caption  or data item (section 

2.2.5.3.7.5.1 ) caption to the farthest logica l left  is in the same column (2) as the logical top - left  
cell of the data area.  

The row (2) area is located immediately to the logical left of the data area. The cell in the row (2) 
area containing the top -most pivot item c aption or data item caption is in the same row (2) as the 
logical top - left cell of the data area (section 2.2.5.3.8.1.4 ).  
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The PivotTable  (section 2.2. 5) report body is the rectangular area defined by the union of the row 
(2) area, column (2) area, and data area.  

The page area (section 2.2.5.3.8.1.3 ), if it is not empty, is located above the PivotTable  report 
body. There is one row (2) between the top -most cell of the PivotTable  report body and the 

bottom -most cell of the page area.  

The PivotTable  report is a non - contiguous range  containing the union of the PivotTable  report 
body and the page area.  

A BrtBeginSXLocation  (section 2.4.243 ) record specifies details about the location in the sheet 
and sizes of the areas of the PivotTable  report as specified by the following.  

The column (2) area of the PivotTable  (section 2.2.5 ) report is a range of cells as specified in the 
following table.  

Column area  Row or column index  

Top row (2)  rfxGeom.rwFirst  

Bottom row (2)  rwFirstData  ï 1 

Logical left column (2)  colFirstData  

Logical right column (2)  rfxGeom.colLast  

If colFirstData  is greater than rfxGeom .colLast , the column (2) area does not exist for this 
PivotTable  report.  

The row (2) area of the PivotTable  (section 2.2.5 ) report is a range of cells as specified in the 
following table.  

Row area  Row or column index  

Top row (2)  rwFirstData  

Bottom row (2)  rfxGeom.rwLast  

Logical left column (2)  rfxGeom.colFirst  

Logical right column (2)  colFirstData  ï 1 

If colFirstData  ï 1 is less than rfxGeom .colFirstData , the row (2) area does not exist for this 
PivotTable  report.  

The data area (section 2.2.5.3.8.1.4 ) of the PivotTable  (section 2.2.5 ) report is a range of cells as 
specified in the following table.  

Data Area  Row or Column Index  

Top row (2)  rwFirstData  

Bottom row (2)  rfxGeom.rwLast  

Logical left column (2)  colFirstData  

Logical right column (2)  rfxGeom.colLast  
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If the row (2) area or the column (2) area does not exist for this PivotTable report, the data area 
(section 2.2.5.3.8.1.4 ) does not exist for this PivotTable  report.  

The page area (section 2.2.5.3.8.1.3 ) of the PivotTable  (section 2.2.5 ) report is a range of cells as 
specified in the following table.  

Page area  Row or column index  

Top row (2)  rfxGeom.rwFirst  ï cRwPage  ï 1 

Bottom row (2)  rfxGeom.rwFirst  ï 2 

Logical left column (2)  rfxGeom.colFirst  

Logical right column (2)  rfxGeom.colFirst  + cColPage  ï 1 

If cRwPage  is equal to 0 and the fNewDropZones  field of the BrtBeginSXView  (section 2.4.264 ) 
record is equal to 1 the page area does not exist for this PivotTable  report. If cRwPage  is equal to 

0 and the fNewDropZ ones  field of the BrtBeginSXView  (section 2.4.264 ) record is equal to 0, 
then the page area (section 2.2.5.3.8.1.3 ) of the PivotTable  report is a range of cells as specified 
in the following table.  

Page area  Row or column index  

Top row (2)  rfxGeom.rwFirst  -  2 

Bottom row (2)  rfxGeom.rwFirst  -  2 

Logical left column (2)  rfxGeom.colFirst  

Logical right column (2)  rfxGeom.colLast  

2.2.5.3.8.1.1   Row Area  

The row (2) area contains pivot fields (section 2.2.5.3.2 ), the optional data field (section 
2.2.5.3.7.5.2 ), or both that are placed on the row (2) axis, along with associated pivot items 
(section 2.2.5.3.3 ) and data items (section 2.2.5.3.7.5.1 ). The firs t row (2) of the row (2) area can 

contain pivot field or data field captions (or both) as specified by the fNoHeaders  field of the 
BrtBeginSXView  (section 2.4.264 ) record. If fNoHeaders  is equal to 0, th e pivot field and data 
field captions are located above their pivot items or data items.  

Pivot items (section 2.2.5.3.3 ) or data items (section 2.2.5. 3.7.5.1 ) of the pivot field (section 
2.2.5.3.2 ) or data field (section 2.2.5.3.7.5.2 ) that have a position of zero on the row (2) axis are 
placed in t he first column (2) of the row (2) axis. For every other pivot field or data field on the row 
(2) axis, placement of pivot items or data items are calculated as follows:  

Á If the previous pivot field or data field is not in compact axis  mode, then pivot items or data 

items of the current pivot field or data field are placed in the next column (2) of the row (2) area. 
Pivot items or data items are grouped by the parent pivot item or data item, which is the pivot 

item or data it em on the immediate logical left. To achieve this, pivot items or data items of the 
parent pivot field or data field can be repeated multiple times. In this case, when pivot items or 
data items are repeated, the caption is not necessarily displayed in ever y cell that contains a 

pivot item or data item. For more details, see section 2.2.5.3.8.3 . 

Á If the previous pivot field or data field is in compact axis mode, then the pivot items or data 

items of the cur rent pivot field or data field are placed in the same column (2) as pivot items of 
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the previous pivot field or data field. Pivot items or data items are grouped by the parent pivot 
item or data item and placed immediately under the parent pivot item or dat a item.  

For the data field (section 2.2.5.3.7.5.2 ), if the fCompactData  field and the fOutlineData  field of 
the BrtBeginSXView  (section 2.4.264 ) recor d are equal to 1, then the data field is specified to be 

in compact axis mode. For pivot fields (section 2.2.5.3.2 ), if the fCompact  field of the 
BrtBeginSXVD  (section 2.4.261 ) record is equal to 1 and the fOutline  field of the BrtBeginSXVD  
record is equal to 1, then the pivot field is specified to be in compact axis mode.  

The row (2) area can have special entries at the  end for grand totals . If there are no pivot fields 
and no data field on the row (2) axis, then the row (2) area is empty.  

2.2.5.3.8.1.2   Column Area  

The column (2) area contains pivot fields (section 2.2.5.3.2 ), the optional data field (section 
2.2.5.3.7.5.2 ), or both that are placed on the column (2) axis, along with associated pivot items 
(section 2.2.5.3.3 ) and data items (section 2.2.5.3.7.5.1 ). The f irst row (2) of the column (2) area 
can contain pivot field and data field captions as specified by the fNoHeaders  field of the 

BrtBeginSXView  (section 2.4.264 ) record.  

If the fNoHeaders  field and the fC ompactData  field of the BrtBeginSXView  record are both 

equal to 0 and no pivot fields are in compact axis mode, then the pivot field (section 2.2.5.3.2 ) or 
data field (section 2.2.5.3.7.5.2 ) captions (or both) are placed sequentially in cells of the first row 
(2) of the column (2) area according to their placement on the column (2) axis.  

If the fNoHeaders  field of the BrtBeginSXView  record is equal to 0 and the fCompactData  field 
and the fOutline  field of the BrtBeginSXView  record are both equal to 1, or if the fNoHeaders  
field of the BrtBeginSXView  record is equal to 0 and any pivot field is in compact axis mode, then 
the pivot field or the data field captions (or both) are placed in the top logical left cell of the column 

(2) area.  

For the data field, if the fCompactData  field and the fOutlineData  field of the BrtBeginSXView  
record are equal to 1, then the data field is specified to be in compact axis mode. For pivot fields 

(section 2.2.5.3.2 ), if the fCompact  field of the BrtBeginSXVD  (section 2.4.261 ) record is equal to 
1 and the fOutline  field of  the BrtBeginSXVD  record is equal to 1, then the pivot field is specified 
to be in compact axis mode.  

If the fNoHeaders  field of the BrtBeginSXView  (section 2.4.264 ) record is equal to 1, the pivot 

field (section 2.2.5.3.2 ) and data field (section 2.2.5.3.7.5.2 ) captions are not displayed. The row 
(2) containing pivot item (section 2.2.5.3.3 ) or data items (section 2.2.5.3.7.5.1 ) captions for the 
pivot field or data field at position n on the column (2) axis i s row (2) n of the column (2) area.  

If the fNoHeaders  field of the BrtBeginSXView  record is equal to 0, the second row (2) in the 
column (2) area contains pivot item or data item captions for the pivot field or data field placed first 
on the column (2) axi s, and each subsequent row (2) contains the pivot item or data item captions 

for pivot fields or data fields that occur later on the column (2) axis. The row (2) containing pivot 
item or data item captions for the pivot field or data field at position n is row (2) ( n+1) of the 
column (2) area.  

The column (2) area can have special entries at the end for grand totals.  

2.2.5.3.8.1.3   Page Area  

The page area contains pivot fields (section 2.2.5.3.2 ) that are placed on the page axis (section 

2.2.5.3.7.1 ) for non -OLAP PivotTable views (section 2.2.5.3 ) and pivot hierarchies (section 
2.2.5.3.4 ) that are placed on the page axis for OLAP PivotTable views. For each piv ot field or pivot 
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hierarchy (section 2.2.5.3.4 ) on the page axis, there are two cells in the page area. The cells are 
arranged in pairs with each pair having a logical left cell and a logical right  cell that are 

horizontally adjacent to each other. The cell on the logical left contains the caption of the pivot field 
and the cell on the logical right contains information about the current filtering associated with the 

pivot  field or pivot hierarchy. The relative position of the page area is specified by the 
BrtBeginSXLocation  (section 2.4.243 ) record. For more details, see section 2.2.5.3.8.1 . 

2.2.5.3.8.1.4   Data Area  

The data area contains summarized values for the PivotTable view (section 2.2.5.3 ). Cells in the 
data area contain summarized values for associated data items (section 2.2.5.3.7.5.1 ). The 
summarized value in a cell is restricted by all the pivot items (section 2.2.5.3.3 ) in the column (2) 

area that are located in the s ame column (2), by all the pivot items in the row (2) area that are 
located on the same row (2), and by any page filtering applied, as specified in section 2.2.5.3.7.1 .  

If the row (2) area has a grand t otal, then the value in that row (2) is not restricted by pivot items 
(section 2.2.5.3.3 ) from the row (2) area. If the column (2) area has a grand total, then the value in 

that column (2) is not restric ted by pivot items from the column (2) area. If the PivotTable view has 
more than one data item (section 2.2.5.3.7.5.1 ), then the associated data item is the one that is 

located in the same column (2) in  the column (2) area or the same row (2) in the row (2) area as 
the cell with the summarized value. If a PivotTable view has zero data items then the data area is 
empty.  

2.2.5.3.8.2   Truncation  

When a PivotTable  (section 2.2.5 ) report does not fit within the boundaries of the sheet it is 
truncated from the logical right  and the bottom. It is truncated such that a part of the PivotTable  

report is displayed within the sheet boundaries.  

2.2.5.3.8.3   Pivot Lines  

A pivot line specifies a collection of pivot line entries (section 2.2.5.3.8.4 ) for a single row (2) or 
column (2) in the PivotTable  (section 2.2.5 ) report.  

Each range that is an intersection of one column (2) and cells from the column (2) area that have 
pivot items (section 2.2.5.3.3 ), data i tems (section 2.2.5.3.7.5.1 ), or a grand total is a pivot line of 

the column (2) area.  

Each range that is an intersection of one row (2) and cells from the row (2) area that have pivot 
items, data items , or a grand total is a pivot line of the row (2) area.  

A pivot line is specified by the sequence of records that conforms to the SXLI  rule (defined in 
section 2.1.7.40 ). The sequence of records that co nforms to the SXLIRWS  rule (defined in section 
2.1.7.40 ) specifies the collection of pivot lines for the row (2) area. The order of the SXLIItem 
structures in the SXLI  rules in SXLIRWS  is the same as the  top - to -bottom order of the pivot lines 

of the row (2) area.  

The sequence of records that conforms to the SXLICOLS  rule (defined in section 2.1.7.40 ) specifies 
the collection of pivot lines for the colu mn (2) area. The order of SXLI  rules (defined in section 

2.1.7.40 ) in the SXLICOLS  rule is the same as the logical left to logical right order of pivot lines of 
the column (2) area.  

Each pivot line conta ins a number of pivot line entries (section 2.2.5.3.8.4 ). The first number of 

pivot line entries are specified to be identical to those of the immediately preceding pivot line. These 
pivot line entries a re not stored in the file for this pivot line. The number of pivot line entries that 
are identical to those of the immediately preceding pivot line is specified by the cSic  field of the 
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BrtBeginSXLI  (section 2.4.240 ) record. Additional pivot line entries are specified by the 
BrtBeginIsxvis  (section 2.4.94 ) record.  

The first pivot line in the row (2) area or the column (2) area MUST have a cSic  field of its 
associated BrtBeginSXLI  record equal to 0.  

The following figure shows an example of how to construct pivot lines from an SXLIRWS  rule 
(defined in section 2.1.7.40 ).  

 

Figure 16: PivotTable and the table used to create each pivot line on the row axis  

In this example, the table to the right contains the different components used to construct each 
pivot line (section 2.2.5.3.8.3 ), and the resulting pivot line. The first column (2) contains the value 
of the cSic  field from each BrtBeginSXLI  (section 2.4.240 ) in the SXLIRWS  rule (defined in 
section 2.1.7.40 ). The second column (2) contains the array of pivot line entries (section 
2.2.5.3.8.4 ) specified by the rgisxvi  field in the BrtBeginIsxvis  (section 2.4.94 ) record of each 
SXLI  rule (defined in section 2.1.7.40 ).  

The third column (2), labeled "Copied", represents the array of pivot line entries (sect ion 
2.2.5.3.8.4 ) of the previous pivot line that are to be copied to construct the current pivot line. The 

values in this column (2) are determined by copying the first n items, where n is equal to the v alue 
in the cSic column (2). If the value in the cSic column (2) is 0, no items need to be copied from the 
preceding pivot line.  

The fourth column (2), labeled "Pivot Line", represents the final array of pivot line entries that make 

up the pivot line. This  array is constructed by taking the union of the array in the "Copied" column 
(2) and the "rgisxvi" column (2), maintaining the order.  

2.2.5.3.8.4   Pivot Line Entries  

Pivot line entries specify references to the pivot items (section 2.2.5.3.3 ) or data items (section 
2.2.5.3.7.5.1 ) of a pivot line (section 2.2.5.3.8.3 ). Pivot line entries are specified by the records that 
conform to the ISXVIS  rule (defined in section 2.1.7.40 )  in the SXLI  rule (defined in section 

2.1.7.40 ). A pivot line entry is an element in the array specified by the rgisxvis  field of the 
BrtBeginIsxvis  (section 2.4.94 ) record.  

All pivot line entries with a zero -based index in a pivot line less than the value specified by the cSic  
field of the BrtBeginSXLI  (section 2.4.240 ) record of this pivot line are specified to be identical to 
those of the preceding pivot line.  

For the purposes of the rest of this section, n specifies a position of the pivot line entry on this pivot 
line.  
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If the value of n is less than the cSic  field of the BrtBeginSXLI  record of a g iven pivot line (section 
2.2.5.3.8.3 ), then the pivot line entry at position n is identical to the corresponding pivot line entry 

of the pivot line preceding the given pivot line.  

If the value of n is gr eater than or equal to the cSic  field of the BrtBeginSXLI  record of this pivot 

line, then the value of n is equal to the sum of the cSic  field of the BrtBeginSXLI  record and the 
current index in the rgisxvis  field of the BrtBeginIsxvis  (section 2.4.94 ) record of this pivot line.  

If a pivot line entry is in a pivot line in the row (2) area, each pivot line entry at any position n 
specifies a pivot item (section 2.2.5.3.3 ) index of a pivot item in the nth pivot field (section 
2.2.5.3.2 ) on the row (2) axis or specifies a data item (section 2.2 .5.3.7.5.1 ) index, if the nth field 
on the row (2) axis is the data field (section 2.2.5.3.7.5.2 ).  

If a pivot line entry is in a pivot line (section 2.2.5.3.8.3 ) in the column (2) area, each pivot line 

entry at any position n specifies a pivot item index of a pivot item in the nth pivot field on the 
column (2) axis or specifies a data item index, if the nth field on the column (2) axis is the data 
fiel d.  

If the nth pivot field (section 2.2.5.3.2 ) on the row (2) axis or column (2) axis is the data field, the 
pivot line entry is a data item index, as specified in section 2.2.5.3.7.5.1 . 

Pivot items (section 2.2.5.3.3 ) and data items are specified sequentially from logical left to logical 

right for row (2) pivot lines, and from top to bottom for colum n (2) pivot lines.  

A pivot line entry with a value of 0x001000FE is used to specify the absence of a pivot item or data 
item (section 2.2.5.3.7.5.1 ).  

2.2.5.3.9   PivotTable Rules  

A PivotTable  rule can be used to identify cells in a PivotTable  (section 2.2.5 ) report. A 
PivotTable  rule is specified by the sequence of records that conforms to the PIVOTRULE  (section 

2.1.8 ) or PIVOTRULE14  rule (as defined in section 2.1.7.40 ). Each PivotTable  rule references a 
specific area of a PivotTable  report , pivot fields (section 2.2.5.3.2 ), the data field (section 
2.2.5.3.7.5.2 ), or cache fields (section 2.2.5.2.2 ) and optionally corresponding pivot items (section 

2.2.5.3.3 ), data items (section 2.2.5.3.7.5.1 ), or cache items (section 2.2.5.2.3 ) associated with 
cells in a PivotTable  report. When cache items are referenced, the PivotTable  rule references 
calculated items (section 2.2.5.2.6 ) assoc iated with those cache items.  

Each sequence of records that conforms to the PRFILTER  (defined in section 2.1.8 ) or 

PRFILTER14  rule (as defined in section 2.1.7.40 ) in the PIVOTRULE  or PIVOTRULE14  rule 
(respectively) specifies a set of pivot items (section 2.2.5.3.3 ), data items (section 2.2.5.3.7.5.1 ), 
or cache items for an individual pivot field (section 2.2.5.3.2 ), data field, or cache field. This set of 
pivot items, data items, or cache items is specified by the sequence of records t hat conforms to the 
PRFITEM  (section 2.1.8 ) or PRFITEM14  rules (as defined in section 2.1.7.40 ) within the 
PRFILTER  or PRFILTER14  rule, respectively.  

The pruleheaderdata.fCacheBased  field in the BrtBeginPRule  (section 2.4.178 ) record specifies 
whether the PivotTable  rule specifies cache items (section 2.2.5.2.3 ). The pruleheaderdata.isxvd  
field in the BrtBeginPRule  and BrtBeginPRule14  (section 2.4.179 ) records specifies whether the 

PivotTable  rule specifies pivot items (section 2.2.5.3.3 ), or data items (section 2.2.5.3.7.5.1 ) as 
follows:  

Á If pruleheaderdata.fCacheBased  field in the BrtBeginPRule  record equals 1, then this 

PivotTable  rule referen ces cache items. The pruleheaderdata.fCacheBased  field in the 

BrtBeginPRule14  record always equals 0.  
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Á If the pruleheaderdata.fCacheBased  field in the BrtBeginPRule  record equals 0 and the 

record is a BrtBeginPRule14  record and the pruleheaderdata.isxvd  field in the same 

BrtBeginPRule  or BrtBeginPRule14  record equals -2, then this PivotTable  rule references the 

data field (section 2.2.5.3.7.5.2 ).  

Á If the pruleheaderdata.fCacheBased  field in the BrtBegin PRule  record equals 0 and the 

record is a BrtBeginPRule14  record and the pruleheaderdata.isxvd  field in the same 
BrtBeginPRule  or BrtBeginPRule14  record does not equal -2, then this PivotTable  rule 
references pivot items.  

Cells that are associated with any  pivot item, data item (section 2.2.5.3.7.5.1 ), or cache item 
(section 2.2.5.2.3 ) from an individual PRFILTER  (defined in section 2.1.8 ) or PRFILTER14  rule (as 

defined in section 2.1.7.40 ) and that meet restrictions specified by the corresponding 
BrtBeginPRFilter  (section 2.4.172 ) or BrtBeginPRFilter14  (section 2.4.173 ) record are 
associated with this PRFILTER  or PRFILTER14  rule, respectively.  

Cells that are associated with every PRFILTER  (define d in section 2.1.8 ) or PRFILTER14  rule (as 
defined in section 2.1.7.40 ) of the PIVOTRULE  (section 2.1.8 ) or PIVOTRULE14  rule (as defined 

in section 2.1.7.40 ) (respectively) are associated with the PRFILTERS  or PRFILTERS14  rule 

(respectively) in the PIVOTRULE  or PIVOTRULE14  rule (respectively). Cells  that are associated 
with the PRFILTERS  or PRFILTERS14  rule (as defined in section 2.1.7.40 ) in the PIVOTRULE  
(section 2.1.8 ) or PIVOTRULE14  rule (res pectively) and that meet the restrictions specified by the 
corresponding BrtBeginPRule  (section 2.4.178 ) or BrtBeginPRule14  (section 2.4.179 ) record a re 
the cells specified by the PivotTable  rule (section 2.2.5.3.9 ).  

A cell is associated with a particular cache item (section 2.2.5.2.3 ) if it is asso ciated with the pivot 
item (section 2.2.5.3.3 ) that has an association with that cache item.  

2.2.5.3.10   PivotTable What - if Analysis  

PivotTable  What - if Analysis enables the editing of summarized values in an OLAP PivotTable  view 
(section 2.2.5.3 ), for example, editing summarized values in the data area (section 2.2.5.3.8.1.4 ) of 
the PivotTable  view.  

The sequence of records that conform to the SXEDITS  rule (defined in section 2.1.7.40 ) specifies 
the values in the OLAP PivotTable  view that have been modified and specifies the corresponding 

values in the OLAP source data (section 2.2.5.2.1 ). T he sequence of records that conform to the 
SXEDIT  rule (defined in section 2.1.7.40 ) specifies a value or a formula. A value is specified by the 
Xnum  (section 2.5.171 ) field of a BrtBeginSXEdit  (section 2.4.234 ) record and MUST exist if and 
only if the sxet  field of the BrtBeginSXEdit  record is equal to SXET_NUM  (section 2.5.146 ). A 
formula is specified by the FRTHeader  field of the BrtBeginSXEdit  record. The location of the 
modified value in the OLAP PivotTable  view is specified by the PivotTable  rule (section 2.2.5.3.9 ) 

that immediately follows the BrtBeginSXEdit  record. The OLAP tuple  that identifies the 
corresponding value in the OLAP source data is specified by the rgStTuple  field of the 
BrtSXTupleItems  (section 2.4.777 ) record that immediate follows the BrtBeginSXEdit  record.  

The sequence of records that conforms to the SXCHANGES  rule (defined in section 2.1.7.40 ) 
specifies the values in the OLAP PivotTable  view that have been designated for OLAP allocation  
and specifies the corresponding values in the OLAP source data. The order of the 

BrtBeginSXChange  (section 2.4.224 ) records determines the order in which they are designated 

for OLAP allocation. The sequence of records that conforms to the SXCHANGE  rule (defined in 
section 2.1.7.40 ) specifies a single edited value designated for OLAP allocation. An OLAP allocation 
value is specified by the xnum  field of a BrtBeginSXChange  record. The OLAP tuple that identifies 
the location of the edited value in the OLAP PivotTab le  view and the corresponding value in the 
OLAP source data is specified by the rgStTuple  field of a BrtSXTupleItems  record that 
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immediately follows the BrtBeginSXChange  record. The sxma  field of the BrtBeginSXChange  
record specifies the OLAP allocation me thod.  

For example, when an OLAP PivotTable  is refreshed, the values designated for OLAP allocation 
(SXCHANGES ) are sent to the OLAP source data (section 2.2.5.2.1 ) provider along with the OLAP 

allocation  method indicating how to allocate the updated values. The OLAP source data provider 
updates the values, and those new values are then refreshed and summarized in the data area 
(section 2.2.5.3.8.1.4 ) of  the PivotTable  view (section 2.2.5.3 ) instead of summarizing the original 
values from the OLAP source data.  

If the fEnableWB  field of the BrtBeginSXView14  (section 2.4.265 ) is 0x0, SXEDITS  (section 
2.1.7.40 ) and SXCHANGES  (section 2.1.7.40 ) MUST NOT exist in the part. PivotTable  What - if 
Analysis is enabled if and only if the fEnableWB  field of the BrtBeginSXView14  record is 0x1 and 

the source data is OLAP.  

2.2.5.4   OLAP Data Model  

This section provides background information about the underlying data model for OLAP entities.  

The principal unit of scope is an OLAP cube . See section 2.2.8  for information about how an OLAP 
cube is accessed. Items within an OLAP cube can be addressed by an MDX unique name string. 

Within an OLAP cube, there are OLAP hierarchies, OLAP measures and OLAP na med sets.  

An OLAP hierarchy consists of one or more OLAP levels and OLAP member properties. An OLAP level 
consists of one or more OLAP members. An OLAP member is an atomic unit of data, for example 
customer "Jim Smith", or a grouping of data, for example "customers in the city of Chicago". OLAP 
levels contain OLAP members of similar type within an OLAP hierarchy. OLAP members can have 
parent and child members (3) in OLAP levels above and below them, for example "Jim Smith" might 
be a child of "customers in  the city of Chicago". An OLAP member property can be associated with a 

single OLAP level or all OLAP levels of an OLAP hierarchy, for example a "Mayor" OLAP member 
property might be associated with a "City" OLAP level.  

An OLAP tuple is a way of combining multiple OLAP members to reference a particular point in an 

OLAP cube, for example "customers in the city of Chicago" and "2008" references data in the OLAP 
cube corresponding to the year 2008 and customers in Chicago.  

An OLAP measure is a value that is av ailable in the OLAP cube. Usually it is numeric, "Sales" and 
"Head Count" are typical examples of OLAP measures. An OLAP measure is an OLAP member in a 

measures OLAP hierarchy. For a PivotTable view (section 2.2.5.3 ), OLAP measures are stored 
differently from other OLAP members in this file format.  

An OLAP tuple including an OLAP measure can be used to get a value, for example "customers in the 
city of Chicago", "2008" and "sales" might reference the valu e $659,000.  

An OLAP named set is a collection of OLAP tuples. OLAP named sets are typically used for specific 
analytical needs that require custom logic, for example an OLAP named set might be defined as the 

OLAP tuples corresponding to "the top 10 custome rs by month and sales".  

2.2.5.5   Non - Worksheet PivotTables  

A PivotTable  (section 2.2.5 ) with a PivotTable  (section 2.1.7.40 ) part that is a target of an explicit 
relationship from a workbook  (section 2.1.7.60 ) part, is specified to be a Non -Worksheet 
PivotTable. Non -Worksheet PivotTables provide a way for Charts  (section 2.2.3 ) to be based on 
PivotTable data without having to show the data in a worksheet  (section 2.1.7.61 ), for more 

information see [MS -ODRAWXML]  section 2.6.1.21. A Non -Worksheet PivotTable MUST NOT be 
referenced by any other part than the workbook  part.  
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There MUST be a BrtPivotCacheIdVersion  (section 2.4.708 ) record betw een the 
BrtBeginPivotCacheDef  (section 2.4.162 ) and BrtEndPivotCacheDef  (section 2.4.497 ) records 

as defined by the  PivotCache Definition  (section 2.1.7.38 ) part ABNF, that specify the 
PivotCache  (section 2.2.5.2 ) associated with a Non -Worksheet PivotTable.  

The value of the bVerSxMacro  field defined  in the BrtBeginSXView  (section 2.4.264 ) record 
associated with a Non -Worksheet PivotTable MUST be greater than or equal to 3.  

The field rfxGeom  of the BrtBeginSXLocation  (section 2.4.243 ) record as specified by the 
SXLOCATION rule in the PivotTable  (section 2.1.7.40 ) part ABNF, MUST have value 0 for its 
members rwFirst  and colFir st .  

The records BrtBeginSxEdits  (section 2.4.235 ) and BrtEndSxEdits  (section 2.4.570 ) as specified 
by SXEDITS rule in the PivotTable  part ABNF MUST NO T exist in this PivotTable part.  

The records BrtBeginSxChanges  (section 2.4.225 ) and BrtEndSxChanges  (section 2.4.560 ) as 
specified by SXCHANGES rule in the PivotTable  part ABNF MUST NOT exist in this PivotTable part.  

The records BrtBeginSXCondFmts  (section 2.4.228 ) and BrtEndSXCondFmts  (section 2.4 .563 ) 
as specified by SXCONDFMTS rule in the PivotTable  part ABNF MUST NOT exist in this PivotTable 
part.  

The BrtBeginSXView  (section 2.4.264 ) record that specifies a Non -Worksheet PivotTable MUST 

satisf y the following conditions.  

Á The fEnableDataEd  field MUST be 0.  

Á The PivotTable name specified by the irstName  field MUST be unique among all the Non -

Worksheet PivotTables in the workbook.  

2.2.5.6   PivotValues  

The PivotValues  collection is a collection of values that exist in the data area (section 
2.2.5.3.8.1.4 ) of a PivotTable  view (section 2.2.5.3 ). PivotValues  contains a collection of 

PivotValueCell  (section 2.2.5.6.1 ) data units that are organized as rows (2) and columns (2) in the 
data area of the PivotTable  view.  

For a Non - Worksheet PivotTable  (section 2.2.5.5 ), the values of PivotValues  are specified by 
the BrtBeginSxvcells  (section 2.4.260 ) and the BrtEndSxvcells  (section 2.4.595 ) records.  

For PivotTable  structures on a worksheet  (section 2.1.7.61 ), the values of PivotValues  are 

specified by the cells of the worksheet cell table in the locations that are specified by the 
BrtBeginSXLocation  (section 2.4.243 ) record and the BrtEndSXLocation  (section 2.4.578 ) 
record.  

2.2.5.6.1   PivotValueCell  

A PivotValueCell is an individual data unit in the Data Area (section 2.2.5.3.8.1.4 ) of a PivotTable 
View (section 2.2.5.3 ). PivotValueCells contain summarized values for associated PivotTable Data 

Items (section 2.2.5.3.7.5.1 ). Every PivotValueCell can have two kinds of information associated 

with it, the Value (section 2.2.5.6.1.1 ) and the Server Formatting (section 2.2.5.6.1.2 ) information.  

2.2.5.6.1.1   Value  

The value of a PivotValueCell (section 2.2.5.6.1 ) is specified to be the number, string, error, date 
associated with the PivotValueCell.  
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2.2.5.6.1.2   Server Formatting  

The server formatting of a PivotValueCell (section 2.2.5.6.1 ) specifies formatting to be applied to the 
PivotValueCell and is specified by the PCDISrvFmt  (section 2.5.101 ) structure.  

2.2.6   Styles  

The styles  (section 2.1.7.50 ) part contains formatting and protection  information. This information 
is used to describe the cell formatting in a sheet.  

Cell formatting is composed of several sets of properties:  

Á Font  properties such as bold, italic, font color, and font size.  

Á Fill  properties such as foreground and background colors , pattern, and gradient.  

Á Alignment properties such as left, center, and right alignment.  

Á Border  properties such as left, right, top, bottom, thick or thin, and color.  

Á Number formatting properties (dat e, time, number of decimal places, etcé) 

Á Protection properties such as locked  and hidden.  

These properties, as a whole, describe how a particular cell is displayed and printed.  

There are two types of objects in the styles  part that contain formatting properties. They are XFs  
(section 2.2.6.1 ) and DXFs  (section 2.2.6.2 ). In general, XFs  describe the formatting directly 
associated with a cell, and DXFs  describe additional formatting properties that can be applied to one 
or more cells.  

2.2.6.1   XFs  

XFs specify formatting for cells and cell styles (section 2.2.6.1.2 ).  

XFs are specified by BrtXF  (section 2.4.816 ) records. BrtXF  records specify font, fill, border and 
number formatting via indices into the FONTS  (section 2.1.7.50 ), FILLS  (section 2.1.7.50 ), 
BORDERS  (section 2.1.7.50 ), and FMTS  (section 2.1.7.50 ) collections. Alignment and protection 
properties are specified directly in the BrtXF  record.  

2.2.6.1.1   Cell XFs  

Cell XFs are specified by BrtXF  (section 2.4.816 ) records in the CELLXFS  (section 2.1.7.50 ) 
collection. Each cell  MUST reference a cell XF. These records specify the complete set of formatting 
properties for the cells that reference them.  

2.2.6.1.2   Cell Styles  

Cell styles specify a set of formatting properties that can be associated with one or more cells. Cell 

styles provide the following two benefits:  

Á The set of formatting properties in a cell style can be applied to one or more cells in a single 

operation.  

Á Once a cell style is applied to a cell, subsequent changes to the formatting properties in the cell 

style can be propagated to the cell automaticall y.  
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For example, if it is desired that multiple cells in a sheet share a common set of formatting 
properties, such as bold font with a blue fill, then cell styles make it convenient to apply this set of 

formatting, and potentially modify the set later.  

A Br tStyle  (section 2.4.755 ) record specifies a friendly name  for a cell style.  

2.2.6.1.2.1   Cell Style XFs  

A cell style XF defines the set of formatting properties in a cell style (section 2.2.6.1.2 ), and is 
specified by a BrtXF  (section 2.4.816 ) record in the CELLSTYLEXFS  (section 2.1.7.50 ) collection. 
Each cell MUST reference a cell XF  (section 2.2.6.1.1 ) , and each cell XF  MUST reference a cell 
style XF with the ixfParent  field.  

2.2.6.1.2.2   Normal Style  

At least one cell style (section 2.2.6.1.2 ) MUST be included in the STYLES  (section 2.1.7.50 ) 
collection and this cell style (section 2.2.6.1.2 ) is called the normal style. The normal style MUST 

reference the first BrtXF  (section 2.4.816 ) rec ord in the CELLSTYLEXFS  collection, and this BrtXF  
record MUST be a cell style XF (section 2.2.6.1.2.1 ), where the fStyle  field equals 1.  

The normal style, being the only required cell style, ensures tha t all cells have a cell style to 

reference. The normal style also provides a convenient object in which to store default cell 
formatting properties for an entire workbook, because all cells reference the normal style by default, 
until they are modified to reference a different cell style.  

2.2.6.2   Differential Formatting (DXFs)  

Like XFs  (section 2.2.6.1 ), DXFs  define a set of formatting properties. Unlike XFs , DXFs  can define 
any number of formatting properties, from just one to all of them.  

DXFs provide a way for features to reference a set of formatting properties. How those properties 
are used depends on the feature. The subsections that follow describe each of t hese features and 
how they use DXFs.  

DXFs  are specified by BrtDXF  (section 2.4.342 ) records in the DXFS  (section 2.1.7.50 ) collection, 
or by BrtDXF14  (section 2.4.343 ) records in the DXF14S  collection.  

Future records (section 2.1.6 ) that refer to differential formatting MUST refer to BrtDXF14  record s.  

2.2.6.2.1   Conditional Formatting  

Some conditional formatting rules, as specified by BrtBeginCFRule  (section 2.4.21 ), reference a 
DXF  (section 2.2.6.2 ). That DXF  describes additional formatting applied to cells within the bounds 
of the rule, if the ruleôs condition is TRUE for those cells.  

2.2.6.2.2   Table Style Elements  

Table style elements are specified either by BrtTableStyleElement  (section 2.4.791 ) or, in the 

case of table style element specific to slicer styles (section 2.2.6.3.1 ), by BrtSlicerStyleElement  

(section 2.4.750 ), or, in the case of table style element specific to timeline styles (section 
2.2.6.3.2 ), by BrtTimelineStyleElement  (section 2.4.794 ). In whichever case, table style 
elements can reference a DXF  (section 2.2.6.2 ) which specifies the formatting to apply to a 
particular portion of a table, PivotTable  (section 2.2.5 ), slicer (section 2.2.14.2 ) o r timeline 
(section 2.2.15.2 ) within the bounds of the table style element. If no DXF  is referenced, this 
specifies no formatting.  
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The bounds of a table style element are specified by the tseType  field i n the 
BrtTableStyleElement  record, the tseType  field in the BrtSlicerStyleElement  record, or the 

tseType  field in the BrtTimelineStyleElement  record.  

2.2.6.2.3   Table Block - Level Formatting  

A table, as specified by the BrtBeginList  (section 2.4.96 ) record, can reference a DXF  (section 
2.2.6.2 ) via the nDxfHeader , nDxfData , nDxfAgg , nDxfBorder , nDxfHeaderBorder  or 
nDxfAggBorder  fields. These DXFs  (section 2.2.6.2 ) represent formatting that can be applied to 
the cells within those areas of the  table.  

2.2.6.2.4   PivotTable Areas  

A PivotTable  (section 2.2.5 ) format record, as specified by BrtBeginSXFormat  (section 2.4.238 ), 
can reference a DXF  (section 2.2.6.2 ). This DXF  represents formatting that can be applied to the 
cells within the appropriate area of the PivotTable .  

2.2.6.2.5   Sorting and Filtering  

Sorting, as specified by the BrtBeginSortCond  (section 2.4.213 ), and filtering, as specified by the 
BrtColorFilter  (section 2.4.323 ) record , can include formatting properties as part of their criteria. 

These properties are stored as DXFs  (section 2.2.6.2 ). For example, a filt er criteria that is "filter 
only cells with red font color" will reference a DXF  with the property "font color = red".  

2.2.6.3   Table Styles  

Table styles specify additional formatting for cells inside tables, PivotTables  (section 2.2.5 ),  for 
visual components of slicer views (section 2.2.14.2 ), or for visual components of timeline views 

(section 2.2.15.2 ). Table styles used for slicer views are specified in slicer styles (section 2.2.6.3.1 ). 
Table styles used for timeline views are specified in timeline styles (section 2.2.6.3.2 ).  

Tables and PivotTables  specify an applied table st yle with the BrtTableStyleClient  (section 
2.4.790 ) record. For tables, this record MUST exist in the collection of records beginning with 

BrtBeginList  (section 2.4.96 ). For PivotTables , this record MUST exist in the collection of records 
beginning with BrtBeginSXView  (section 2.4.264 ).  

A BrtTableStyleClient  (section 2.4.790 ) record references a table style by name with the 

stStyleName  field.  

Table styles are either built - in or user -defined. Built - in table styles for tables and PivotTables  
(section 2.2.5 ) are specified in [ISO/IEC29500 -1:2011]  section 18.8. User -defined table styles are 
specified in the collection of records beginning with BrtBeginTableStyles  (section 2.4.269 ).  

A table style consists of a collection of table style elements (section 2.2.6.2.2 ). For user -defined 
table styles, these elements are specified by the collection of BrtTableStyleElement  (section 
2.4.791 ) records following BrtBeginTableStyle  (section 2.4.268 ).  

Each table style element specifies the formatting to be applied to cells in a particular region of the 
table or PivotTable , or visual components in a particular region of a slicer view or timeline view. 

These regions or visual components are specified by the possible values of the tseType  field of the 
BrtTableStyleElement , BrtSlicerStyleElement  (section 2.4.750 ) and BrtTimelineStyleElement  
(section 2.4.794 ) records.  
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2.2.6.3.1   Slicer Styles  

Slicer styles specify the formatting to apply to visual components of slicer views (section 2.2.14.2 ).  

The stStyle  field of the BrtBeginSlicer  (section 2.4.191 ) record specifies the slicer style to be 

applied. A slicer style can be either built - in or user -defined. Built - in slicer styles are specified in 
BrtBeginSlicer . User -defined slicer styles are speci fied in the collection of records beginning with 
BrtBeginSlicerStyles  (section 2.4.210 ).  

A slicer style is an extension of a table style (section 2.2. 6.3 ). A user -defined slicer style is specified 
by a BrtBeginSlicerStyle  (section 2.4.208 ) record and the BrtBeginTableStyle  (section 2.4.268 ) 
record i t references. A slicer style consists of a collection of table style elements (section 2.2.6.2.2 ). 
For user -defined slicer styles, these elements are specified by the collection of 

BrtSlicerStyleElement  (section 2.4.750 ) records following BrtBeginSlicerStyle  and the table 
style elements specified by the user -defined table style referenced by stName  field of the 
BrtBeginSlicerStyle  record.  

2.2.6.3.2   Timeline Styles  

Timeline styles specify the formatting to apply to visual components of timeline views (section 

2.2.15.2 ).  

The style  attribute of the CT_Timeline  element ( [MS -XLSX]  section 2.6.111) specifies the timeline 
style to be applied. A timeline style can be either built - in or user -defined. Built - in timeline styles are 
specified in CT_Timeline  element. User -defined timeline styles are spec ified in the collection of 
records beginning with BrtBeginTimelineStyles  (section 2.4.277 ).  

A timeline style is an extension of a table style (section 2.2.6.3 ). A user -defined timeline style is 
specified by a BrtBeginTimelineStyle  (section 2.4.275 ) record and the BrtBeginTableStyle  

(section 2.4.268 )  record it references. A timeline style consists of a collection of table style elements 
(section 2.2.6.2.2 ). For user -defined timeline styles, these elements are specified by the collection 
of BrtTimeli neStyleElement  (section 2.4.794 ) records following BrtBeginTimelineStyle  and the 
table style elements specified by the user -defined table style referenced by stName  field of the 

BrtBeginTimelineStyle  rec ord.  

2.2.6.4   Format Conflicts  

As described previously, the formatting to be displayed or printed for a particular cell  can be 
specified in several independent records. It is up to the application to resolve conflicting formatting 
properties for a particular cell.  

For example, suppose a cell has a conditional format (section 2.2.6.2.1 ) applied and also falls within 
the bounds of a table with a table style (section 2.2.6.3 ). Furthermore, suppose the cell XF  (section 
2. 2.6.1.1 ), conditional format and table style element (section 2.2.6.2.2 ) all specify a different font 
color. It is up to the application to decide the appropriate font color to use in this situation.  

2.2.7   External References  

The External References infrastructure exists to support formulas (section 2.2.2 ) that reference data 

sources (1) outside the scope of the sheet  on which the formula resides. These sources could be 
other sheets in the same workbook, data in another workbook, DDE  links, or Object Linking and 
Embedding (OLE)  links. A workbook which us es External References will contain a collection of 

supporting link records (section 2.2.7.3 ), each of which denotes a link to a data source (1). Each 
formula which incorporates an external reference wil l point to the appropriate supporting link record 
to specify the source of the data.  
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Figure 17: External references  

The following sections define terms used in the preceding diagram.  

2.2.7.1   External Reference Consumers  

Within the formula, only certain formula elements (section 2.2.2.6 ) can contain external references. 
These specific formula elements contain an XtiIndex  (section 2.5.97.103 ) structure specifying an 
Xti  (section 2.5.172 ), which in turn specifies the location and type of the external reference data. 
Only the follo wing Ptgs  (section 2.5.97.16 ) can be external reference consumers:  

Á PtgRef3d  (section 2.5.97.69 )  

Á PtgRefErr3d  (section 2.5.97.71 )  

Á PtgArea3d  (section 2.5.97.19 )  

Á PtgAreaErr3d  (section 2.5.97.21 )  

Á PtgNameX  (section 2.5.97.61 )  

Á PtgList  (section 2.5.97.52 )  



 

154  /  1142  

[MS -XLSB] ð v20140428   
 Excel (.xlsb) Binary File Format  
 
 Copyright © 2014 Microsoft Corporation.  
 
 Release: April 30, 2014  

2.2.7.2   Supporting Link  

Each formula element (section 2.2.2.6 ) which references external data refers to an Xti  (section 
2.5.172 ). The Xti  specifies a particular supporting link record (section 2.2.7.3 ) from the collection 

stored in the workbook. The Xti  and supporting link record together specify where the data used by 
the formula element  resides, and in certain cases, additional data about the supporting link.  

2.2.7.3   Supporting Link Record  

There are four types of supporting links, which are represented by the four types of supporting link 
records. The type of the supporting link used is specified by the type of supporting link record that is 
specified by the Xti  (section 2.5.172 ). These supporting link types, and the corresponding 

supporting link record types, are defined in the following table.  

Supporting 

link type  

Supporting link 

record type  Meaning  

Self -
Referencing  

BrtSupSelf  
(section 2.4.770 ) 

A reference back into the same workbook.  

This supporting link type supports cross -sheet references, where 
the target sheets are specified by the scope information in the 
Xti . This record can also  support defined name  or UDF  
reference on the same book, although using the PtgName  
(section 2.5.97.60 ) formula element (section 2.2.2.6 ) can be 
simpler.  

Same -Sheet 

Referencing  

BrtSupSame  

(section 2.4.769 ) 

A reference to the active sheet  in the context of the consuming 

formula (section 2.2.2 ).  

This supporting link type is used by formula in macro sheets and 
in defined names to reference the sheet of the caller.  

Add - in 
Referencing  

BrtSupAddin  
(section 2.4.756 ) 

A reference to a UDF on any Excel Linked Library (XLL)  or 
COM  automation add - in .  

External Link 
Referencing  

BrtSupBookSrc  
(section 2.4.757 ) 

A reference to an external link (section 2.2.7.4 ).  

2.2.7.4   External Link  

An external link is a type of supporting link (section 2.2.7.2 ) that references a data source (1) 
outside the current workbook. The BrtSupBookSrc  (section 2.4.757 ) record that specifies an 
external link that contains a relationship to an External Links  (section 2.1.7.25 ) part that will 
contain further info rmation about this external link. There are three types of external links. The type 
is specified by the sbt  field in the BrtBeginSupBook  (section 2.4.223 ) record in the External 

Links  part. These three t ypes of external links are specified by the sequence of records that 
conform to the EXTERNALBOOK  rule (as defined in section 2.1.7.25 ) or by the sequence of records 
that conform to the DDEOLELINK  rule (a s defined in section 2.1.7.25 ) in the External Links  part 
ABNF, and are defined in the following table.  

External link type  Record sequence ABNF  

External Workbook (section 2.1.10 )  EXTERNALBOOK  

DDE Data Source (section 2.2.7.4.2 ) DDEOLELINK  

OLE Data Source (section 2.2.7.4.3 ) DDEOLELINK  
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2.2.7.4.1   External Workbook Links  

An external workbook link is a reference to a workbook other than the one in which the source 
formula (section 2.2.2 ) resides. It contains the referencing expression , and data relating to that 

expression. This data includes the workbook location, sheet names, external defined names (section 
2.2.7.4.1.1 ), and an external cell cache (section 2.2.7.4.1.2 ) for referenced cells in that workbook.  

2.2.7.4.1.1   External Defined Name  

An external defined name is a reference to a defined name in an external workbook  (section 
2.1.10 ). The records specifying the external defined name will provide the name, scope, and formula 
(section 2.2.2 ) of the defined name on that workbook. The restrictions on the types of formulas 

supported in external defined names are described in section 2.4.762 . 

2.2.7.4.1.2   External Cell Cache  

To allow external cell references to be calculated without opening the referenced workbook, an 

external cell cache is stored in the file which contains cached values for cells in a sheet in an 
external workbook  (section 2.1.10 ). The external cell cache contains cell values and value metadata 
(section 2.2.4.3 ) information only about the specific cells which are referenced in that sheet.  

The external cell cache is composed of a collection of rows (2) that correspond to rows (2) in the 
source sheet. These rows (2), and their row (2) indexes in the source sheet, are specified by a 
BrtExternRowHdr  (section 2.4.634 ) record. The rows (2) MUST be specified in order of increasing 
row (2) index. Each row (2) MUST contain one or more external cells (s ection 2.2.7.4.1.2.1 ).  

2.2.7.4.1.2.1   External Cells  

An external cell is cached data about a single cell in the external cell cache (section 2.2.7.4.1.2 ) and 
is represented by the following records:  

Á BrtExternCellBlank  (section 2.4.629 )  

Á BrtExternCellString  (section 2.4.633 )  

Á BrtExternCellReal  (section 2.4.632 )  

Á BrtE xternCellError  (section 2.4.631 )  

Á BrtExternCellBool  (section 2.4.630 )  

External cell records specify the data type, data value, and the column (2) locat ion of that cell in the 
source sheet. The external cells in a row (2) in an external cell cache (section 2.2.7.4.1.2 ) MUST be 
specified in order of increasing column (2) index. Any value metadata (sectio n 2.2.4.3 ) in the 
External cell is specified by an optional BrtExternValueMeta  (section 2.4.638 ) record preceding 

the data records listed earlier.  

2.2.7.4.2   DDE Data Source  

A DDE Data Source will provide information about the DDE server  and DDE topic  name of a 
Dynamic Data Exchange (DDE)  connection. The External Links  (section 2.1.7.25 ) part 
specifying this DDE Data Source will also specify individual DDE data items (section 2.2.7.4.2 .1 ) 
used by this data source (1).  
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2.2.7.4.2.1   DDE Data Item  

A DDE data item will specify the name and properties of a DDE item. It also contains cached values 
from the most recent DDE data update.  

2.2.7.4.3   OLE Data Source  

An OLE data source will provide information about an OLE2  data connection. It will specify the path 
to the OLE2 data source (1), and the ProgID  of the application handler. This also specifies the 
names of the OLE Data Items (section 2.2.7.4.3.1 ) used in this data source (1).  

2.2.7.4.3.1   OLE Data Item  

An OLE data item will specify the name and properties of a connection to an OLE2 data object, and 
optionally <3>  cached values for the most recent data update.  

2.2.8   External Connections  

A workbook often pulls in data from external data sources (1), such as a database or an OLAP cube . 
An external connection represents a link between a workbook and a particular external data source 
(1). It contains properties about the way that the application establishes the connection to the data 

source (1) and retrieves the data, such as the type of  data provider  (OLE DB , ODBC, and other 
data providers), a server name , security information, and a command to execute on the server. In 
addition, the extern al connection contains details about the way the connection is used in the 
workbook, such as how often to refresh  the data.  

A data connection object contains external connection information for an external data source (1) 
that a workbook uses. Data connection objects are independent of the constructs in the workbook 

that display data, such as tables or PivotTables  (section 2.2.5 ).  

A connection definition can be established  in an external connection file for easier sharing and reuse, 
but this overview describes the representation for external data connections that are directly 
embedded within a workbook file. This embedded representation is required whenever external data 

is used, and ensures portability of the document and continued operation of the external query in 
the most cases.  

An external connection is specified by a set of records, as defined in EXTCONNECTION  (section 

2.1.7.24 ). The types of records in the collection are specified by the idbtype  field of the 
BrtBeginExtConnection  (section 2.4.76 ) record.  

The following record types refer to external connections:  

Á Brt BeginPCDSource  (section 2.4.160 )  

Á BrtBeginQSI  (section 2.4.180 )  

Á BrtBeginList  (section 2.4.96 )  

The link between a BrtBeginExtConnection  record and the records referring to it is specified by 

the unique connection identifier. The connection identifier is specified by the dwConnID  field in the 
BrtBeginExtConnection  record and in the dwConnID  fields in the  records that refer to it. If the 
dwConnID  field in one of the referring records is 0, this record does not refer to external data .  

It is possible for an external connection to not be used by any workbook object. In this case there is 
no record referring to it.  
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2.2.8.1   Connection Name  

Each external connection has a unique name, which can be used by the application as a friendly 
name for the connection, for example for user interface purposes. The connection name is specified 

by the stConnName  field of the BrtBeginExtConnection  (section 2.4.76 ) record.  

2.2.8.2   External Connection Files  

An external connection file specifies an external connection in a separate file (external to the 
workbook ). An external connection file enables managing connection information separately from a 
specific workbook and sharing it among multiple workbooks. It is used for creating a new external 
connection in a workbook or for restoring a lost connection. The stCo nnectionFile  field of the 

BrtBeginExtConnection  (section 2.4.76 ) record specifies a path to an external connection file.  

2.2.8.3   OLE DB Connections  

An OLE DB connection is a connection to an OLE DB data provider. An external connection is an OLE 

DB connection if the idbtype  field of the BrtBeginExtConnection  (section 2.4.76 ) record is 
DBTOLEDB  (section 2.5.30 ). Properties of an OLE DB connection are specified by a 
BrtBeginECDbProps  (section 2.4.57 ) record that MUST  follow the BrtBeginExtConnection  

(section 2.4.76 ) record. For more information about OLE DB, see [MSDN -OLEDBP-OI] .  

2.2.8.3.1   OLAP Connections  

An OLAP connection is a connection to an OLE DB for OLAP data provider. An OLE DB connection is 
an OLAP connection if the icmdtype  field of the BrtBeginECDbProps  (section 2.4.57 ) is 
CMDCUBE  (section 2.5.20 ). Properties of an OLAP connection are specified by a 

BrtBeginECOlapProps  (section 2.4.58 ) record that MUST follow the BrtBeginECDbProps  record.  

2.2.8.4   ODBC Connections  

An ODBC connection is a connection to an ODBC data provider. An external connection is an ODBC 

connection if the idbtype  field of the BrtBeginExtConnection  (section 2.4.76 ) record is DBTODBC  
(section 2.5.30 ). Properties of an ODBC connection are specified by a BrtBeginECDbProps  (section 
2.4.57 ) record that MUST follow t he BrtBeginExtConnection  (section 2.4.76 ) record. If an ODBC 

connection has parameters, these parameters are specified by a BrtBeginECParams  (section 
2.4.60 ) record. For more information about ODBC, see [MSFT -ODBCODCO] . 

2.2.8.5   Web Connections  

A Web connection pulls the content of a Web page, or part of a Web page (an HTML  table), into the 
workbook. An external connection is a Web connection if the idbtype  field of the 
BrtBeginExtConnection  (section 2.4.76 ) record is DBTWEB  (section 2.5.30 ). Properties of a Web 

connection are specified by a BrtBeginECWebProps  (sectio n 2.4.67 ) record that MUST follow the 
BrtBeginExtConnection  (section 2.4.76 ) record. If a Web connection has parameters, these 
parameters are specifie d by a BrtBeginECParams  (section 2.4.60 ) record.  

2.2.8.6   Text Import Connections  

A text importation  connection pulls in data from a structured text file into the workbook. An 
external connection is a text importation connection if the idbtype  field of the 

BrtBeginExtConnection  (section 2.4.76 ) record is DBTTEXT  (section 2.5.30 ). Properties of a text 
importation connection are specified by a BrtBeginECTx tWiz  (section 2.4.65 ) record that MUST 
follow the BrtBeginExtConnection  record.  
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2.2.8.7   ADO Recordset Connections  

An ADO recordset pulls in data from a set of records in an ADO data provider. An external 
connection is an ADO recordset connection if the idbtype  field of the BrtBeginExtConnection  

(section 2.4.76 ) record is DBTADO  (section 2.5.30 ). The sequence of records that conforms to the 
EXTCONNECTION  rule (as defined in section 2.1.7.24 ) for this connection type MUST NOT contain 
the sequence of records that conforms to any of the following rules: ECDBPROPS  (section 
2.1.7.24 ), ECOLAPPROPS  (section 2.1.7.24 ), ECWEBPROPS  (section 2.1.7.24 ), ECTXTWIZ  
(section 2.1.7.24 ), or ECPARAMS  (section 2.1.7.24 ).  

Note: For this type of connection, the file format does not contain sufficient information for 
establishing the connection and fetching a recordset. Data is provided to the application through 

anot her mechanism, for example by script code using an object model .  

2.2.8.8   DAO Recordset Connections  

A DAO  recordset pulls in data from a set of records in a DAO data provider. An external connection 

is a DAO recordset connection if the idbtype  field of the BrtBeginExtConnection  (section 2.4.76 ) 
record is DBTDAO  (section 2.5.30 ). The sequence of records that conforms to the 

EXTCONNECTION  rule (as defined in section 2.1.7.24 ) for this connection type MUST NOT contain 
the sequence of records that conforms to any of the following rules: ECDBPROPS  (section 
2.1.7.24 ), ECOLAPPRO PS  (section 2.1.7.24 ), ECWEBPROPS  (section 2.1.7.24 ), ECTXTWIZ  
(section 2.1.7.24 ), or ECPARAMS  (s ection 2.1.7.24 ).  

Note: For this type of connection, the file format does not contain sufficient information for 
establishing the connection and fetching a recordset. Data is provided to the application through 
another mechanism, for example by script code using an object model.  

2.2.8.9   Model Data Source Connections  

Model data source (1) connections pull data in to the spreadsheet data model  (as specified in 
[MS -XLDM] ) instead of directly pulling it into workbook. A connection is a model data source (1) if 
the idbtype  field of the BrtBeginExtConnection  (section 2.4.76 ) record is one of the following 

(section 2.5.30 ):  

Á DBTOLEDBPP  

Á DBTDATAFEED  

Á DBTWORKSHEET  

Á DBTTEXTPP  

2.2.8.9.1   Model Data Source OLE DB Connections  

An OLE DB connection is a connection to an OLE DB data provider. An external connection is a 
model data source OLE DB connection  if the idbtype  field of the BrtBeginExtConnection  
(section 2.4.76 ) record is DBTOLEDBPP , as specified in section 2.5.30 . Properties of a model data 
source OLE DB connection  are specified by a BrtBeginOledbPr15  record (section 2.4.115 ) that 

MUST follow the BrtBeginExtConn15  record (section 2.4.75 ). For more information about OLE DB, 
see [MSDN -OLEDBP-OI] .  

2.2.8.9.2   Model Data Source Data Feed Connections  

A data feed connection is a connection to an OData  data provider. An external connection is a 
model data source data feed connection  if the idbtype  field of the BrtBeginExtConnection  
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record (section 2.4.76 ) is DBTDATAFEED  (section 2.5.30 ). Properties of a model data source 
data feed connection  are specified by  a BrtBeginDataFeedPr15  record (section 2.4.42 ) that 

MUST follow the BrtBeginExtConn15  record (section 2.4.75 ). For more information about OData, 
see [MS -ODATA] . 

2.2.8.9.3   Model Data Source Worksheet Connections  

A Worksheet data connection pulls data from a workbook range. An external connection is a model 
data source worksheet connection  if the idbtype  field of the BrtBeginExtConnection  (section 
2.4.76 ) record is DBTWORKSHEET , as specified in section 2.5.30 . Properties of a model data 
source worksheet connection  are specified by a BrtRangePr15  record (section 2.4.713 ) that 
MUST follow the BrtBeginExtConn15  record (section 2.4.75 ).  

2.2.8.9.4   Model Data Source Text import Connections  

A text importation connection pulls in data from a structured text file into the workbook. A model 
data source connection is a text importation connection if the idbtype  field of the 

BrtBeginExtConnection  record (section 2.4.76 ) is DBTTEXTPP  (section 2.5.30 ). Properties of a 
text importation connection are specified by a BrtBeginEC TxtWiz15  record (section 2.4.66 ) that 

MUST follow the BrtBeginExtConn15  record (section 2.4.75 ). The BrtBeginECTxtWiz15  record 
could be followed by a BrtTextPr15  record (section 2.4.792 ).  

2.2.9   Password Verifier Algorithm  

Several protection records BrtBookProtection  (section 2.4.296 ), BrtSheetProtection  (section 
2.4.740 ), BrtCsProtection  (section 2.4.329 ), BrtRangeProtection  (section 2.4.714 ), 
BrtRangeProectionIso  (section 2.4.716 ), BrtRangeProtectionIso14  (section 2.4.717 ), 

BrtRangeProtection14  (section 2.4.715 ), and BrtFileSharing  (section 2.4.641 ) use a password 
verifier to provide a locking and unlocking system for viewing or editing parts of the workbook. This 
password verifier is used to prevent accidental editing, and is not designed to be used as a securit y 
feature. The verifier value is calculated in two stages. First, the provided Unicode  password string is 
converted to a new character string in the ANSI codepage of the current system using the algorithm 

specified in the revi sionsPassword  attribute in [ISO/IEC29500 -1:2011]  section 18.2.29. Second, 
this string is input into the XOR obfuscation  algorithm specified in [MS -OFFCRYPTO] section 

2.3.7.1, Binary Document Password Verifier Derivation Method 1 to produce a 16 -bit password 
verifier value.  

See section 4 for information about security concerns r elated to the use of this algorithm for 
password verification in this file format.  

2.2.10   Strong Password Verifier Algorithm  

Several protection records BrtBookProtectionIso  (section 2.4.297 ), BrtSheetProtectionIso  

(section 2.4.741 ), BrtCsProtectionIso  (section 2.4.330 ), BrtRangeProectionIso  (section 
2.4.716 ), BrtRangeProtection14  (section 2.4.715 ), and BrtFileSharingIso  (section 2.4.642 ) use 
a strong password hash (compatible with ISO/IEC 29500 as described in [IS O/IEC29500 -1:2011]  
sections 18.2.12, 18.2.29, 18.3.1.71, 18.3.1.84, and 18.3.1.85) to provide a locking and unlocking 
system for viewing or editing parts of the workbook. This password hash is used to prevent 

accidental editing, and is not designed to be u sed as a security feature. Password hashes are usually 

computed by the algorithm specified in [MS -OFFCRYPTO] section 2.4.2.4 ISO Write Protection 
Method. Under some circumstances, the password is first converted to a 16 -bit verifier value as 
specified by the Password Verifier Algorithm (section 2.2.9 ) and reinterpreted as a single Unicode 
character, which is then passed to the algorithm specified in [MS -OFFCRYPTO] sectio n 2.4.2.4 ISO 
Write Protection Method. There is no way to determine which method was used to generate a hash 
without knowledge of the password; it is necessary to compute both hashes to verify the password.  
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See section 4 for information about security concerns related to the use of this algorithm for 
password verification in this file format.  

2.2.11   Encryption (Password to Open)  

Workbook  files can contain sensitive information that needs to be protected. A file can be protected 
by encrypting it using a password. Once a file is encrypted, the data can only be accessed by 
decrypting the file using a password.  

File encryption for this forma t is specified in [MS -OFFCRYPTO] section 2.3.4.  

See section 4 for information about security concerns relating to file encryption for this file format.  

2.2.12   Shared Workbooks  

The shared workbook  infrastructure is used to enable multiple users to make changes to a 
workbook  at the same time and track changes made by certain users. A shared workbook contains a 

collection of users that currently have the document open and revision logs (section 2.2.12.3 ) that 
contain the cha nges that users have made to the workbook. Each of these logs has a corresponding 
revision header associated with it and contains either zero or more revision records (section 
2.2.12.4 ) that have been ma de to the shared workbook since it has been shared. A workbook is a 

shared workbook if and only if the user names (section 2.1.7.55 ) stream exist.  
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Figure 18: Shared workbooks  

The following sections define terms used in the preceding diagram.  

2.2.12.1   User Log  

The user log contains the set of users who currently have the workbook open. BrtCUsr  (section 
2.4.331 ) specifies the number of BrtUsr  (section 2.4.798 ) records that the user log contains. Each 
BrtUsr  record corresponds to a user that currently has the workbook open. The guid  field of BrtUsr  
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































