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Foreword

Thismulti-part Standarddeals withOfficeOpen XML Formatlated technology, and consists of the following
parts:

Partl: "Fundamentals"

Part2: "OpenPackaging Conventions"

Part3: "Primer"(this document)

Part4: "Markup Language Refererice

Part5: "Markup Compatibility and Extensibility
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Introd uction

ThisPart is one piece of a specification tltscribes a family of XML schemas, collectively céalffide Open
XML, which define the XML vocabularies for wegtbcessing, spreadsheet, and presentation documents, as
well as the packaging of documents that conform to these schemas.

The goal is to enable the implementation of the Office Open XML formats by the widest set of tools and
platforms, fostering interoperability across office productivity applications anddidgusiness systems, as

well as to support and strengthen document archival and preservation, all in a way that is fully compatible with
the large existing investments in 8osoft Office documents.

Xii
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1. Scope

This Part contains a detailed introduction to the followiffice Open XMtopics:

WordprocessingML
SpreadsheetML
PresentationML
DrawingML

VML

Variousshared MLs

= =4 =4 4 -4 =4

The organization of thiBartismuch the same as its corresponding refereRaet, Part4, and is intended as a
gentle introduction to Pard.
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2. Introduction to WordprocessingML

This clause is informative.

This clause contains a detailed introduction to the structure W@adprocessingMdocument.

2.1 Stories

A WordprocessingML documeistcomposed oh collection of stories. Eadtoryrepresents a distinct region
of text within the document. The following kinds of region exist: comn{gatl4.5, endnote(§2.12.2,

footer (82.11.2, footnote(82.12.1), frame glossary documer(82.13), healer (§82.11.1), main story (8.2),
subdocumeni(82.18.2, and text box§2.18.7).

With one exception (a glossary document), all stories in a document utilize a common set of psothertie
determine the presentation of the contents of each story. These properties include font information, style
definitions, numbering definitions, and document settings.

2.2 Basic Document Structure

The main document story of the simplest Wordprocessingbituchent consists of the following XML
elements:

9 documentt The root element for a WordprocessingML's main document part, which defines the
main document story.

body t The container for the collection of blo¢dvel structures that comprise the main story.

pT A paragraph.

rt Arun.

t T A range of text.

=A =4 =4 =

Arunis a region of text in a story with a common set of properties. The text in a WordprocessingML document

must be contained within one or more runspAragraphis a collection of one or more runs thatdisplayed
as a unit. A run must be contained within a paragraph.

Consider the following Main Document XML for a simple WordprocessingML document:
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<?xml version="1.0"?>
 xk AT AOI AT O @i 11 0Kkx" YAy,
<w:body>
<W:p>
<w:r>
<w:t>Hello, world.</ wit>
</w:r>
</w:p>
</w:body>
</w:document>

2.3 Main Document Story

The contents of the main document starghe only story that is required in a valid WordprocessingML
document are encapsulated within thbody element. The content of the main document body is a collection
of blocklevel structures, which are those WordprocessingML elements that can contain and/or be sibling
elements with a WordprocessingML paragraph.

Within the document body, the valid set block level content is:

Paragraphs

Tables

Custom markup (custom XML, structured document tags)

Section properties

Annotations (comments, revision markers, range permission markers)
1 Alternate format chunks

=A =4 =4 4 =4

Each of these bloelevel content constructs (thibuilding blocks' of WordprocessingML) is defined in the
following subclauses.

2.3.1 Document Backgrounds

As well as containinglaody, a documenilement can also contain the definition of the document's
background via théackground element and its contents.his background applies to all printed pages within
this document. A document background in WordprocessingML can have a single color, as well as the
application of various drawing effects such as color gradient or pattern, and a tiled or stretched inhage. Al

background information in a WordprocessingML document is stored using the Vector Markup Language (VML)

syntax. The single exception to this is the background color, which is stored natively in WordprocessingML
using thebgColorattribute.

Consider a siple background in WordprocessingML, which consists of a single color with a gradient fill
applied:
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<w:background w:bgColor="5C83B4">
<v:background id="_x0000_s1025" o:bwmode="white" fillcolor="#5c83b4
[3204] o:targetscreensize="800,600">
<vfill color2="fill darken(118) method="linear sigma" focus="100%"
type="gradient"/>
</v:background>
</w:bgPict>

The background consists of two components: a background fill color of RGB@ale and the background
gradient stored as a VML transfortran.

2.4 Paragraphs and Rich Formatting

24.1 Paragraphs

The most basic unit of blodkvel content within a WordprocessingML documgudragraphsare stored using

the p element. Aparagraphdefines a distinct division of content that begins on a new line. A papégcan

contain three pieces of information: optional paragraph properties, inline content (typically runs), and a set of
optional revisionDs used to compare the content of two documents.

Consider the paragraph fragmert 'K S |j dzA O 0 NP whith i¥ certiered o¥ baSagrapX. As all the
text in the paragraph is emphasized using italics, in the XML, the contents of the paragraph will have the
justify-center property,and each run within the paragraph (as well as the run properties for the paragraph
mark) stores the italics propert§or example:

<W:p>
<w:pPr>
<w:jc w:val="center"/>
<w:rPr>
<w:i/>
</w:rPr>
</w:pPr>
<w:r>
<w:rPr>
<w:if>
</w:rPr>
. xkO, 4EA NOEAE AOiI x1 Al @ EOI PAAA_  YxkO,
<fw.r>
</w:p>

Notice thd each run specifies the character formatting information for its contents, and the paragraph
specifies the paragraph level formatting (the cenjigstification). It is also notable that since leading and
trailing whitespace is not normally significant{iML, some runs require a designating specifying that their
whitespace is significant via thenl:spaceelement.
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A paragraph's properties are specified via fiier element. Some examples of paragraph properties are
alignment, border, hyphenation overrideydentation, line spacing, shading, text ditiea, and widow/orphan
control.

It should also be noted thataPr element may contain a set of run properties withinRr elementc these
properties are applied to the run which contains the glyph whegresents the paragraph mark and not the
entire paragraph.

2.4.2 Runs

The next level of the document hierarchy is tlhwa, which defines a region of text with a common set of
properties, represented by theelement. Arr element allows the producer to combireaks, styles, or
formatting properties, applying the same information to all the parts of the run.

Just as a paragraph can have properties, so too can a run. All of the elements ins@eraant have their
properties controlled by a corresponding agtial rPr run properties element, which must be the first child of

ther element. In turn, thePr element is a container for a set of property elements that are applied to the rest

of the children of the element. The elements inside tmBr container elenent allow the consumer to control

whether the text in the following elements is bold, underlined, or visible, for example. Some examples of run

properties are bold, border, character style, color, font, font size, italic, kerning, disable spelling/gramm
check, shading, small caps, strikethrouigxt direction, and underline.

Consider the following run within a WordprocessingML document:

<w:r>
<w:rPr>
<w:b/>
<w:if>
</w:rPr>
<w:t>quick</w:t>
</w:r>

The run specifies two formatting propegs in its run contents: bold and italic. These properties are therefore
applied to all content within this run.

A producer can break a run into an arbitrary number of smaller runs, provided each smaller run uses the same

set of properties, without changindpe content of the document.

Consider the content "only one word is emphasized" in a WordprocessingML document. An efficient producer

could choose to output this content using two runs, as follows:

<w:r>
<w:t xml:space="preserve">only one word is </w:t >
</w:r>
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<w:r>
<w:rPr>
<w:i/>
<w:rPr>
<w:t>emphasized</w:t>
</w:r>

However, a less efficient producer might use four runs, as follows:

<w:r>
<w:t>only one</w:t>
</w:r>
<w:r>
<w:t xml:space="preserve"> word is </w:t>
</w:r>
<w:r>
<w:rPr>
<w:i/>
<w:rPr>
<w:t>empha</w:t>
</w:r>
<w:r>
<w:rPr>
<w:if>
<w:rPr>
<w:t>sized</w:t>
</w:r>

Although the latter example uses four runs rather than two, the net run information applied to each region of
text is identical, and both are eqgliyavalid.

Of course, a run might need to be broken. For example, the properties of only some the text in that run are
changed, requiring the changed part to be put into its own run. Another example involves the insertion of
some sort of marker into the rddle of an existing run. That requires the run be broken into two with the
marker inserted between them.

The following run contains two sentences:

<Wir>
<w:t>Hello, world. How are you, today?</w:t>
</w:r>

If the first two words are bolded in these sentes, the run will need to be broken into two runs in order to
store the formatting, as follows:
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<w:r>

<w:rPr>

<w:b/>

</w:rPr>

<w:t xml:space="preserve">Hello, world. </w:t>
</w:r>
<w:r>

<w:t>How are you, today?</w:t>
</w:r>

Apart from text, arun can also contain numerous kinds of textual conte2t48) A run can also contain a set
of revisionIDs used for document "merge and compare".

2.4.3 Run Content

The lowest level of this hierarchyrisn content that content that can be stored within a single run in a
document. In WordprocessingML, the types of run content include:

Text

Deleted text

Soft line breaks
Field codes
Deleted field codes
Footnote/endnotereference marks
Simple fields

Page numbers
Tabs

Ruby text
DrawingML content
Embedded objects
Pictures

= =4 =4 4 -4 -4 4 -4 -4 -8 -8 4

=

24.3.1 Text

The most common run content is thelement, which is the container for the text that makes up the
document's content. Aelement can contain anrhitrary amount of text, up to and including the entire
document's contents. However, typically, long runs of text are broken up into paragraphs and strings of text
having different formats, or are interrupted by line breaks, graphics, tables, and otines.itAt element must

be enclosed within anelement;i.e.,a run of text. Ar element can contain multipleelements, interspersed
among other elements.

Aside from the element, there are three types of text in WordprocessingML:

i delText- Deleted text
I instrText - Field codes
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9 dellnstrText - Deleted field codes

These four types of text are defined using unique elements in WordprocessingML so that simple consumers
can determine the text of the document simply by grabbing the contents of tfwele, withou needing to
check where revisions start and end, etc. to determine the state of the text contents.

It is also notable that these are the only elements in a WordprocessingML document's main document part
that can contain a XML text node.

2.4.4 Formatting Propert y Values

Most of the children of amPr or pPr element have a singleal attribute that is limited to a specific set of
values. For example, the(bold) element causes the text that follows it to be bold when lttedement has a
val attribute with valueon. If theval attribute isn't present for theb element, it defaults td'on" . Therefore,
<w:b/> is equivalent tocw:b w:val="on"/>

Aside from the default values, which are documented with each element, this is particularly important when
specifying the dference between omitting a formatting property and explicitly turning it off.

For example, consider the following run:

<w:r>
<w:rPr>
<w:b w:val="off"/>
</w:rPr>
<w:t xml:space="preserve">Hello, world. </w:t>
</w:r>

This run explicitly declardbat the bold property is turned off for this text, as opposed to the following run:

<w:r>
<w:t xml:space="preserve">Hello, world. </w:t>
</w:r>

This run says nothing about the bold property. This distinction is particularly important when dealing with
content that is formatting using stylesf the content was not contained in a styled paragraph, both would be
identical. However, in the case where the paragraph is styled, the former would never be bold regardless of
the style information, whereas thatter would express the bold property as set by the style, since it's
omission of the bold property means "whatever the underlying formatting is".

Some elements hawveal attributes that offer a richer set of choices than andoff ; theu (underline) elemat
is one such element. In this case, the same rules apply, the omission of the property simply means use the
underlying properties.
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Introduction to WordprocessingML

2.5 Tables

Another type of blockevel content in WordprocessingML ta&bleis a set of paragraphs (and other bldekel
content) arranged imowsandcolumns

251 Introduction

Tables in WordprocessingML are defined viattlieelement, which is analogous to the HTktable> tag.
The table element specifies the location of a table present in the document.

Atbl element has two elemds that define its propertiesblPr, which defines the set of tableide properties
(such as style and width), atielGrid, which defines the grid layout of the tablett#®\ element can also
contain an arbitrary notzero number of rows, where each rowsigecified with d@r element. Eacltr element
can contain an arbitrary nemero number of cells, where each cell is specified withedement.

Consider an empty onreell table {.e., a table with one row, one column) and 1 point borders on all sides:

This table is represented by the following WordprocessingML.:

<w:tbl>
<w:tblPr>
<w:tbIW w:w="5000" w:type="pct"/>
<w:tblBorders>
<w:top w:val="single" w:sz="4" w:space="0" w:color="auto"/>
<w:left w:val="single" w:sz="4 w:space="0" w :color="auto"/>
<w:bottom w:val="single" w:sz="4" w:space="0" w:color="auto"/>
<w:right w:val="single" w:sz="4" w:space="0" w:color="auto"/>
</w:tblBorders>
</w:tblPr>
<w:tblGrid>
<w:gridCol w:w="10296"/>
</w:tbIGrid>
<w:tr>
<w:tc>
<w:tcPr>
<w:tcW w:w="0" w:type="auto"/>
</w:tcPr>
<w:p/>
</w:tc>
</w:tr>
</w:tbl>
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Introduction to WordprocessingML

This table specifies tableide properties of 100% of page widtiliV's type attribute specifies how the width
value in thew attribute shall be interpreted pct specifies a measurement of fiftieths of a perceand the

set of table borderstblBorders), the table grid which defines a set of shared vertical edges within the table
(discussed later), and a single row.

2.5.2 Table Properties

ThetblPr element defines tablavide properties, properties which are applied to each row and cell in the
table. The complete set of tabl@ide properties can be found on the definition for ttidPr element.

Consider the following simple WordprocessingMLUeab

This table defines outside and inside table borders, etc; and is set to 100% of page vatititablewide
properties. The resulting table is represented by the following WordprocessingML:

<w:tbl>
<w:tblPr>
<w:tbIW w:w="0" w:type="auto"/>
<w:tblBorders>
<w:top w:val="single" w:sz="4" w:space="0" w:color="auto"/>
<w:left w:val="single" w:sz="4 w:space="0" w:color="auto"/>
<w:bottom w:val="single" w:sz="4" w:space="0" w:color="auto"/>
<w:right w:val="single" w:sz=" 4" w:space="0" w:color="auto"/>
<w:insideH w:val="single" w:sz="4" w:space="0" w:color="auto"/>
<w:insideV w:val="single" w:sz="4" w:space="0" w:color="auto"/>
</w:tblBorders>
</w:tblPr>
<w:tblGrid>

</w:tbIGrid>
<w:tr>
</w:tr>
</w:tbl>
In this example, théblW element defines the total width of the table, which, in this case, is settypaof
auto , which specifies that the table should be sized to fit its contentstAlBerders element specifies each
of the table's borders, and specifies a one point border on the top, left, bottom, right and inside horizontal and

vertical border. The tablide properties can be overwritten on an individual row basis by specifying table
property overrides within the table rowrpperties.

10
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2.5.3 Table Grid

ThetblGrid element defines theyrid for the table. All columns in the table (including the space before and

after a row) reference this grid. EaghidColRSTAy Sa | aAy 3t S ANAR O2fdzyy oAl
used to defir the presence of a vertical line within the tabletbfGrid element can contain an arbitrary

number ofgridCol elements, where eacridCol element represents one grid column in the table and defines

a single grid entry. When cells are laid out withirsttable, as discussed below, all cells will be forced to snap

~N o o~ wWwN
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the shared column edges defined by this grid.

Returning to the earlier 'oneell empty table' example, the table has one column with a width of 10,296

twentieths of a point. This measuremertiventieths of a point, or twips) is frequently used in

WordprocessingML, and translates to 1/1440th of an inch {oventieth of a point, which is itself 1/72nd of

an inch):

<w:tblGrid>
<w:gridCol w:w="10296"/>
</w:tblGrid>

Consider the following, moreomplex table that has two rows and two columns; the columns are not aligned:

This table is represented by laying out the cells on a table grid consisting of three table grid columns, each grid

column representing a logical vertical column in thble:

The dashed lines represent the virtual vertical continuations of each table grid column, and the resulting table

grid is represented as the following in WordprocessingML:

<w:tblGrid>
<w:gridCol w:w="2952"/>
<w:gridCol w:w="4416"/>
<w:gridCol w:w="1488"/>
</w:tblGrid>

11
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<w:tr>
<w:tc>
<w:tcPr>
<w:tcW w:w="7368" w:type="dxa"/>
. xkCOEA3DPAT xkOAl"2ffaY,
</w:tcPr>
<w:p/>
</w:tc>
<w:tc>
<w:tcPr>
<w:tcW w:w="1488" w:type="dxa"/>
</w:tcPr>
<w:p/>
</w:tc>
</w:tr>
<w:tr>
<w:tc>
<w:tcPr>
<w:tcW w:w="2952" w:type="dxa"/>
</w:tcPr>
<w:p/>
</w:tc>
<w:tc>
<w:tcPr>
<w:tcW w:w="5904" w:type="dxa"/>
 xKCOEA3DAT xkOAl"z2faY,
</w:tcPr>
<w:p/>
</w:tc>
</w:tr>

Notice that each of the cells which do not span one grid coluren $§pan two adjacent vertical lines) must
specify this fact by supplyinggagidSpanelement with a value which determines how many grid columns this
cell will span.EachgridCol element repesents a shared 'column' in a table (to which the cells will snap) even
AT A0 R2SayQi | LIISHN GAradzZ tteod

254 Table Rows and Cells

A table row is defined usingteelement, which is analogous to the HTKt> tag. Thetr element acts as a
containerforarowoDSf t & gAGK GKS GlFofSQa O2yiGSydo

Atr element has one formatting child elemetPr> ¢ KA OK RSTAYySa GKS NRg LINR LIS
width) and whether it can split across a page. Each property is defined by an individual child element under the
trPr element. The complete set of table row properties can be found on the definition farfmeelement. As

12
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well, a table row can contain two types of content: custom markup (custom XML or structured document
tags), and table cells.

Thecellsinarowconkay GKS Gl 6f SQ&a O 2tydieSghts, whigh Bre andldgjouRkts AITMI, S R

<td> tags.

Atc element has one formatting child elememntPr, which defines the properties for the cell. Each unique
property is specified by a child element of this etsth The complete set of table cell properties can be found
on the definition for thetcPr element. As well, a table cell can contain any valid blee&l content, which
allows for the nesting of paragraphs and tables within table cells.

In the example blew, thetcW element defines the width of the cell, where the attributeis the value in
twips. Here the width of the cell is 8,8bits, whereunitsare defined by the attribute type. In this caska
represents twips.

<w:tr>
<w:tc>
<w:tcPr>
<w:tcW w:w="8856" w:type="dxa"/>
</w:tcPr>
<w:p/>
</w:tc>
</w:tr>

Thetc element contains the cell's content, which, in this case, is an emptgment.

] 2YyAARSNI L GFotS KIFIGAy3d 2y8 OStt3x 6KAOK O2yil Aya

Hello,world

This table's content is represented by the following XML.:

<w:tr>
<w:tc>
<w:tcPr>
<w:tcW w:w="1770" w:type="dxa"/>
</w:tcPr>
<W:p>
<w:r>
<w:t>Hello, World</w:t>
</w:r>
</w:p>
</w:tc>
</w:tr>
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Introduction to WordprocessingML

At both the rowand cell levels, the properties must also specify how the rows and cells will be placed on the
table grid.

ThetrPr element contains information about the number of grid units which should be omitted (‘skipped")
before and after the row is complete usitite gridBefore and gridAfter elements, allowing rows to start at
different columns on the grid, as well as a preferred width for that leading/trailing space usimgtiere
andwAfter elements. ThécPr element also contains grid information pertainirmghiow many grids a cell
spans using thgridSpanelement, which determines how many grid units are consumed by the current cell,
as well as a preferred width for that cell using th®/ element.

In the earlier complex table having two rows of two diffetfgrsized cells, a consumer shall represent that
table containing three grid columns (one per distinct vertical line). Consider the following XML for the first row
of that table:

<w:tr>
A
<w:tc>
<w:tcPr>
<w:tcW w:w="5145" w:type="dxa" />
<w:gridSpan w:val="2" />
</w:tcPr>
<w:p />
</w:tc>
<w:tc>
<w:tcPr>
<w:tcW wiw="2145" w:type="dxa" />
</w:tcPr>
<w:p/>
</w:tc>
</w:tr>

Again, thegridSpanelement is the number of grid columns that cell spans when beidgplati on the table
grid. In this example, the first cell of the first row contains two grid columns. As well, the cell specifies its
preferred width using thécW element, which tells the consumer the width desired by that cell at layout time.

It is import@ant to note that every width in a table is a preferred widthecause the table must satisfy the grid
at all times, conflicting table properties must be resolved by overriding preferred widths in a specific manner,
shown below.

255 Table Layout

Given the infomation shown in the table shown above, the table is specified as a series of properties:

i Tablelevel properties€.g.,preferred width)
1 Table column grid

14
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In order to manipulate this set of properties into a table, the following logics are used, depending on the type

Introduction to WordprocessingML

Rowlevel properties€.g.,grid units before/after row start/end)
Celtlevel properties €.g.,number of grid units spanned)

of table:

2.5.6

Fixed Width Tables

The first type of table is a fixed width table, a tatliat does not dynamically resize based on its contents. In a
fixed width table, the table information is used in the following manner:

1

2.5.7
Ly

)l
)l

1

The table grid is used to create the set of shared columns in the table and their initial widths as defined

in thetblGrid element

CKS Glot8Qa G201t ¢ oWplperyx if IRSsEtxogu® Rr nib [therbiie 2 v

width is not yet determined and will be specified using the row and cell information.

iKS

The first table row is read and the initial number of grid units before the row starts is skipped. The

width of the skipped grid columns is set using tigefore property.

The first cell is placed on the grid, and the width of the specified grid coluamssgt bygridSpanis
set based on thécW property.

Each additional cell is placed on the grid.

If at any stage, the preferred width requested for the cells exceeds the preferred width of the table,

then each grid column is proportionally reduced in sizét the table width.

If the grid is exceeded(g.,tblGrid specifies three grid columns, but the second cell hgedSpanof

three), the grid is dynamically increased with a default width for the new grid column.

For each subsequent row, cells arag#d on the grid, and each grid column is adjusted to be the
maximum value of the requested widths (if the widths do not agree) by adding width to the last cell

that ends with that grid column. Again, if at any point, the space requested for the cellsdsxite

width of the table, then each grid column is proportionally reduced in size to fit the table width.

AutoFit Tables

'y 1 dzi2CAG GFofS 62yS gKAOK ALISOAFTASA GKI G
used in the followingnanner:

Perform the steps above to lay out the fixed width version of the table.
Calculate the minimum content widththe width of the cell's contents including all possible line
breaking locations (or the cell's width, if the width of the content is s&ngland the maximum

Al

content width-the width of the cell's contents (assuming no line breaking not generated by explicit

line breaks).

The minimum and maximum content width of all cells that span a single grid column is the minimum

and maximum content wilth of that column.

For cells which span multiple grid columns, enlarge all cells which it spans as needed to meet that cell's

minimum width.

15
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91 Ifany cell in a grid column has a preferred width, the first such width overrides the maximum width of
the columns contents.

9 Place the text in the cells in the table, respecting the minimum content width of each cell's content. If
a cell's minimum content width exceeds the cell's current width, preferences are overridden as
follows:

1 First, override the column widthby making all other grid columns proportionally smaller until each it
at its minimum width. This cell may then grow to any width between its own minimum and maximum
width.

1 Next, override the preferred table width until the table reaches the page width.

91 Fnally, force a line break in each cell's contents as needed

2.5.8 Complex Table Example

The properties above are best illustrated by example:

As shown above, table cells can be merged horizontally. This is represented with a single table cell whose
gridSpanproperty defines the number of grid units consumed by that table cell for the current row. Consider
the following fixed width table, which makes extensive use of resized and merged cells on what is actually just
a severcolumn grid. (The arrows point to eaihvisible) vertical line of the grid and the numbers refer to the

grid columns):

T

A e -

Although the table is visually complex, the standard rules apply: the first cell in the table is simply a cell which
spans four grid units horizontally, as specified ingridSpanelement, and whose preferred with is 2952
twips, specified in thecW element:

<w:tc>
<w:tcPr>
<w:tcW w:w="2952" w:type="dxa"/>
<w:gridSpan w:val="4"/>
</w:tcPr>
<w:p/>
</w:tc>

Similarly, all cells indented from the stand and end of the grid specify that indent usiggidi=fore and
gridAfter elements. For example, the XML for the second row in the table shows that that row starts three
grid units into the table:

16
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<w:tr>
<w:trPr>
<w:gridBefore w:val="3"/>
<w:wBefore w:w="2748" w:type="dxa"/>
</w:trPr>
A
</w:tr>

If we take this figd width table ax introduce a long string into the single cell in r@ywe see that the
presence of this text does not affect cell widths:

longte
xtstrin
gwithn
obreak
ingcha
racters

If we now turn on the AutoFit property and type into the cell in rilmee, which spans only grid column two,

we see that the algorithm for this AutoFit table causes all cells in grid column two to increase in size,

LINE L2 NI A2Y I ff@ RSONBIFAAY3I GKS 2 {KS NireAkng Ringretieday y & Q
cell:

longtextstringwithnobreakingcharacte

Each of the other grid columns was reduced, but since all columns are not at their minimum size, the table
width is not increased even though the table is not yet at the page width.

2.5.9 Vertically Merged Cells

Although the previous examples may have implied that tables have strict definition of rows, table cells can also
be merged vertically. ThiePr element may contain the#merge element that defines the extent of vertically
merged grid columns withini@ble. Avmerge element with itsval attribute set torestart marks the start of

a vertically merged cell range.vfnerge element with theval attribute set tocontinue (the default value)

17
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marks the continuation of a vertically merged grid column. Cellwédxen the first and last merged cell that are
part of the vertical merge each must haveraerge element to continue the vertical merge.

For example, consider a table with two rows and two columns:

First cell, first row Last cell, first row

First cell, econd row Last cell, second row

Merging the two rows in the second column will result in the following table:

First cell, first row Last cell, first row

: Last cell, second row
First cell, second row

The last cell in the first row starts a merge tietompleted in the cell below it, resulting in the following
WordprocessingML:

<w:tr>
<w:tc>
<W:p>
<w:r>
<w:t>First cell, first row</w:t>
</w:r>
</w:p>
</w:tc>
<w:tc>
<w:tcPr>
<w:vmerge w:val="restart"/>
</w:tcPr>
<W:p>
<w:r>
<w:t>Last cell, first row</w:t>
</w:r>
</w:p>
<w:p>
<w:r>
<w:t>Last cell, second row</w:t>
</w:r>
</w:p>
</w:tc>
</w:tr>

18
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<w:tr>
<w:tc>
<W:p>
<w:r>
<w:t>First cell, second row</w:t>
</w:r>
</w:p>
</w:tc>
<w:tc>
<w:tcPr>
<w:vmerge/>
</w:tcPr>
<w:p/>
</w:tc>
</w:tr>

As shown, theemerge with a value ofestart  begins (or restarts) a merged region, and the cell with no
value is meged with the one above.

2.6 Custom Markup

Within a WordprocessingML document, it is often necessary for specific documents to contain semantic
information beyond the presentation information specifiedthis Office Open XMépecification For example,
aninvoice document may wish to specify that a particular sentence of text is a customer name, in order for
that information to be easily extracted from the document without the need to parse the text using regular
expression matching or similar. For thosees multiple facilities are provided for the insertion and round
tripping of customer defined semantics within a WordprocessingML document.

There are three distinct forms in which custoraefined semantics can be inserted into a WordprocessingML
document each with their own specific intended usage:

1 Smart tags
9 Custom XML markup
9 Structured document tags (content controls)

The usage and presentation of each of these forms is described in the following sections.

2.6.1 Smart Tags

The first example of customatefined semantics which can be embedded in a WordprocessingML document
are smart tags. Smart tags allow semantic information to be added around an arbitrary run or set of runs
within a document to provide information about the type of data contained within.

Corsider the following text in a WordprocessingML document, with a smart tag around the stock symbol
'CNTS(where the smart tag is displayed using a purple dotted underline):
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This text would translate to the following WordprocessingML markup:

<w:p w:irsidR="00672474" w:rsidRDefault="00672474">
<w:r>
<w:t xml:space="preserve">This is a stock symbol: </w:t>
</w:r>
<w:smartTag w:uri="http://schemas.openxmlformats.org/2006/smarttags
w:element="stockticker">
<w:r>
<w:t> MSFE/w:t>
</w:r>
</w:smartTag>
</w:p>

As shown above, the smart tag is delimited by sheartTagelement, which surrounds the run (or runs) which
contain the text which is part of the smart tag.

The smart tag itself carries two required pieces of information, wtagether contain the customer semantics
for this smart tag.

The first of these is the namespace for this smart tag (contained iaritegtribute). This allows the smart tag
to specify a URI which should be rouinighped with this smart tag and be avdile to a consumer. It is
intended to be used to specify a family of smart tags to which this one betpiogexample, in the sample
above, the smart tag belongs to thép://schemas.openxmlformats.org/2006/smarttags namespace.

The second of these is tlsdement name for this smart tag (contained in thiementattribute). This allows
the smart tag to specify a name which should be rotngpbed with this smart tag and again available to a
consumer. It is intended to be used to specify a uniqgue namehfsitype of smart tag for example, in the
sample above, the smart tag specifies that its data is of symekticker

As well as the required information specified above, a smart tag can also contain any number of additional
properties in namespace/namg/ £ dzS aS0ia o0& FRRAY3 GKSY (G2 GKS avYl NJ

Using the example above, adding a new property cdlii@ompanyName with no namespace and value
Microsoft Corporation to the smart tag would mean augmenting the output to add gmeartTagPr
element with this new property as follows:
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<w:smartTag w:uri="http://schemas.openxmlformats.org/2006/smarttags"
w:element="stockticker">
<w:smartTagPr>
<w:attr w:name="fullCompanyName" w:val="Microsoft Corporation"/>
</w:smartTagPr>
<w:r>
<W:t>MSFT</w:t>
</w:r>
</w:smartTag>

The resulting XML, as seen above, simply addgtarlement which specifies the property and value for the
property bag.

A producer can embed a smart tag around any-lewel content in a WordprocessingML documenbider to
SYOSR FTRRAGAZ2YIFE AYTF2NXIGA2Y | 062dz2i GKS FFrYAf& FyR
specific regions of a document with these semantics without need to provide context beyond the information
provided in theuri andelement attributes.

A consumer can read this smart tag data and provide additional functionality around these
namespace/element pairs, which may or may not be specific to that smart tag type in the document. Examples
of this functionality include: the abilityp add/remove this markup via a user interface, ability to provide

actions to operating in the context of this data type, etc.

2.6.2 Custom XML Markup

The next example of customeefined semantics which can be embedded in a WordprocessingML document
is customXML markup. Custom XML markup allows the application of the XML elements defined in any valid
XML Schema file to be applied to the contents of a WordprocessingML document in one of two locations:
around a paragraph or set of paragraphs (at the block legeround an arbitrary run or set of runs within a
document (at the inline level) to provide semantics to that content within the context and structures defined
by the associated XML Schema definition file.

The distinction between custom XML markup anthg tags is based on the fact that custom XML markup
corresponds with the contents of a custom XML schema; which means that as shown below, custom XML
markup can be used at the blotdvel to mark up the contents of a document on levels beyond that ofasne
more runs as well as on the inline (run) level. It can also be validated against a custom XML schema by a
producer at run time.

Consider a simple XML Schema which defines two elements: a root elempwmbick, and a child element of
customerName- the first defining that this file's contents are an invoice, and the second specifying that the
enclosed text as a customer's name:
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(winvoice[This is an irvai ce.
And thisis a custamer nare: {_customertiame [Tristan Davis) ) Jinvaice?)

This output would translate to the following WordprocessingML markup:

<w:customXml w:uri="http://www.contoso.com/2006/invoic e" w:element="invoice">
<W:p>
<w:r>
<w:t>This is an invoice.</w:t>
</w:r>
</w:p>
<w:p>
<w:r>
<w:t xml:space="preserve">And this is a customer name: </w:t>
</w:r>
<w:customXml w:uri="http://www.contoso.com/2006/invoice"
w:element="customerName">
<w:r>
<w:t>Tristan Davis</w:t>
</w:.r>
</w:customXml>
</w:p>
</w:customXml>

As shown above, each of the XML elements from the custesapplied XML schema is represented within the
document output as austomXml element.

Similar to the smart tag example above, a custom XML element in a document has two required attributes.

The first is thauri attribute, whose contents specify the namespace of the custom XML element in the
document. In the example abovihe elements each belong to the
http://www.contoso.com/2006/invoice namespace

The second is thelementattribute, whose contents specify the name of the custom XML element at this
location in the document. In the example above, the root element isctaileice and the child element is
calledcustomerName

As well as the required information specified above, custom XML elements can also specify any number of
attributes (as specified in the associated XML Schema) on the element. To add this inforthation,
customXmlPr(properties on the custom XML element) specify one or nadteelements.

Using the example above, we can adiyge attribute to the customerNameelement as follows:
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<w:customXml w:uri="http://www.contoso.com/2006/invoice"
w:.element="cus tomerName">
<w:customXmlPr>
<w:attr  w:uri="http://www.contoso.com/2006/invoice" w:name="type"
w:val="individual"/>
</w:customXmlPr>
<w:r>
<w:t>Tristan Davis</w:t>
</w:r>
</w:customXml>

The resulting XML, as seen above, simply adddtaelement which specifies the attribute for the custom
XML element.

A producer can embed a custom XML element around or with B&aK or runlevel content in a

WordprocessingML document in order to embed the structure of the custeteéined XML Schema win

0KS 22NRLINRPOS&daAy3da[] O2yiaSyided ¢KAA ff2¢a Wil IAAy3AC
from this schema, while ensuring that the resulting file can be validated to the WordprocessingML schemas.

A consumer can read this custom XML no@rland provide additional functionality around this customer

defined XML markup, which may or may not be specific to that type of XML in the document. Examples of this
functionality include: the ability to add/remove this XML markup via a user interfédéydo provide actions

to operating in the context of this data type, etc.

Each custom XML element is analogous to an XML element in the specified XML schema, and can be nested
arbitrarily to any depth in the document. This facility is limited onlyHeyXML Schema file itself, and the
contents of the current document.

2.6.3 Structured Document Tags

The final example of customeiefined semantics which can be embedded in a WordprocessingML document
is the structured document tag (SDT).

As shown above, smatidgs and custom XML markup each provide a facility for embedding custiefiaed
semantics into the document: smart tags, via the ability to provide a basic namespace/name for a run or set of
runs within a documents; and custom XML markup, via the whditag the document with XML elements and
attributes specified by any valid XML Schema file.

However, each of these techniques, while they each provide a way to add the desired semantic information,
does not provide a way to affect the presentation mteraction within the document. To bridge these two
worlds, structured document tags allow both the specification of customer semantics as well as the ability to
influence the presentation of that data in the document.
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This means that the customer can ohef the semantics and context of the tag, but can then use a rich set of
pre-defined properties to define its behavior and appearance within the WordprocessingML document's
presentation.

Consider a region which should be tagged with the semantic of "l@igthdor the user to enter their date or
birth into the document. Ideally, this region would also utilize a date picker to allow the user to enter the date
from a calendar::

Birthday
Click here to enter a date... j

This content would translate to the following WordprocessingML markup:

<w:sdt>
<w:sdtPr>
<w:alias w:val="Birthday"/>
<w:id w:val="8775518"/>
<w:placeholder>
<w:docPart w:val="DefaultPlaceholder 22479095"/>
</w:placeholder>
<w:showingPlcHdr/>
<w:.date>
<w:dateFormat w:val="M/d/yyyy"/>
<w:lidw :val="EN -US"/>
</w:date>
</w:sdtPr>
<w:sdtContent>
<W:p>
<W:.r>
<w:rPr>
<w:rStyle w:val="PlaceholderText"/>
</w:rPr>
<w:t>Click here to enter a date...</w:t>
</w:r>
</w:p>
</w:sdtContent>
</w:s dt>

As shown above, each of the structured document tags in the WordprocessingML file is represented using the
sdt element.
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Within a structured document tag, there are two child elements which contain the definition and the content
of this SDT. The first of these is #$dtPr element, which contains the set of properties specified for this
structured document tag. The secondhe sdtContentelement, which contains all the content which is
contained within this structured document tag.

2.6.3.1 Structured Document Tag Properties

2A0KAY GKS {5¢Q& LINRPLISNIASEE O NA2dza LINRPLISNIASa OF
content in the document. These properties can be divided into four groups:

Shared properties

Locking properties
Structured document tag type
Typespecific properties

= =4 =4 =4

The complete set of properties for a structured document tag are found osdtier element

The first group is properties shared by all types of SDTs. These include, but are not limited to, the semantic
name for the SDT, a unique ID (as an integer) that is rttimged and allows the control to be uniquely
identified across sessions, and aemreince to a document building block that should be displayed as
placeholder text.

The next group is the locking properties for the tapese specify whether any consumer should allow the
contents of the SDT to be edited, or the SDT itself to be deketead the document.

¢KS ySEG 3IANRdAzLIE GKS adGNHzZOGdzZNBR R20dzySyd Gl 3Qa Ge@Ls:
document. These types include: plain text (all contents are of one formatting), rich text, date picker, combo

box, dropdown list, andmage. Each of the types provides user interface restrictions that restrict the contents

to only those specified by the type.{.,the picture cannot contain text).

Finally, the typespecific properties contain properties that are sensible in the coraégtat type. For
example, the date format for a date picker or the drdpwn list entries for a drojglown list/combo box. Type

<

ALISOATAO LINPLISNIASE FINB aG2NBR Ia OKAfRNBY 2F (GKS |
Referring to the example above, the date properties areedfarnderneath the date element, as follows:
<w:sdtPr>
<w:date>
<w:dateFormat w:val="M/d/yyyy"/>
<w:lid w:val="EN - US"/>

</w:date>
</w:sdtPr>

This ensures that these properties are only available in the appropriate context(s).
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2.6.3.2 Structured Document Tag Content

The second child of thedt element is thesdtContentelement, which contains all the content which is
contained within this structured document tag.

2.6.3.3 XML Mapping

An additional property for SDTs allows their contents to be stored ithangart (in particular, in the custom
XML data storage within the file). The presence ofdh&aBinding element specifies that the contents of this
SDT are simply a cache of the data stored at a particular XML element in a particular custom XMladgga sto
part.

2.7 Sections

Within the main document story, there is also often a need for groupings of content on a basis larger than a
paragraph (for example, ensuring that a specific set of paragraphs and tables are printed in landscape view,
while ensuring that the remainder of the document is printed in portrait view). In order to group this content,
a document can be divided into multipdections each of which defines a region of content in the document
and allows the application of a set of secti@velproperties.

Consider a WordprocessingML document with two paragraphs of content, the first of which should be
displayed on a page printed in portrait view, and the second of which should be displayed on a page printed in
landscape view (the page contentahd be rotated 9@legrees to the left on the underlying page).

In order to have each of these paragraphs on different pages having different page orientation characteristics,
this document would be split into two sections. Looking at the WordprocessifigihMhe example above:

<w:body>
<w:p>
<w:pPr>
<w:sectPr>
<w:pgSz w:w="12240" w:h="15840"/>
<w:pgMar w:top="1440" w:right="1800" w:bottom="1440"
w:left="1800" w:header="720" w:footer="720" w:gutter="0"/>
<w:cols w:space="720"/>
<w:docGrid w:linePitch="360"/>
</w:sectPr>
</w:pPr>
<w:r>
<w:t>This is sentence one.</w:t>
</w:r>
</w:p>
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<w:p>
<w:r>
<w:t>This is sentence two.</w:t>
</w:r>
</w:p>
<w:sectPr>
<w:pgSz w:w="15840" w:h="12240" w:orient="landscape"/>
<w:pgMar w:top="1800" w:right="1440" w:bottom="1800"
w:left="1440" w:header="720" w:footer="720" w:gutter="0"/>
<w:cols w:space="720"/>
<w:docGrid w:linePitch="360"/>
</w:sectPr>
</w:body >

This syntax defines two sections using two distgezitPrelements: the first has a page size of 12,240
twentieths of a point wide and 15,640 twentieths of a point tall; the second has a page size of 15,640
twentieths of a point wide and 12,240 twentlet of a point tall, and is oriented in landscape mode.

2.7.1 Section Properties

As shown above, the end of a section is defined as a set of properties applied to the last paragraph in that
sectiort converting that paragraph mark intosgction breaKi.e.,a pararaph that closes a section).

Those properties are contained irsactPrelement, which is located within the paragraph properties (the

pPr element) for the final paragraph in that section. Within the definition of section properties, the properties
to beapplied to that section (including, but not limited to, page size and orientation, line numbering settings,
margins, and columns) are specified. The complete set of section properties is located on the definition for the
sectPrelement.

The only exceptioio this rule is the final set of section properties in this document. These are stored as the
last child of thebody St SYSy i®d ¢KAa A& R2YyS 0SOIFdzaS (KS R20dzySyi
properties, and this syntax enforces that the final gesection properties are specified.

Going back to our example, the first section break is defined within the last paragraph for that section, but the
last section properties are stored after the final paragraph.
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<w:body>
<w:p
<w:pPr>
<w:sectPr >
<w:pgSz w:w="12240" w:h="15840"/>
<w:pgMar w:top="1440" w:right="1800" w:bottom="1440"
w:left="1800" w:header="720" w:footer="720" w:gutter="0"/>
<w:cols w:space="720"/>
<w:docGrid w:linePitch="360"/>
</w:s ectPr>
</w:pPr>
<w:r>
<w:t>This is sentence one.</w:t>
</w:r>
</w:p>
<W:p>
<w:r>
<w:t>This is sentence two.</w:t>
</w:r>
</w:p>
<w:sectPr>
<w:pgSz w:w="15840" w:h="12240" w:orient="landscape"/>
<w:pgMar w:top ="1800" w:right="1440" w:bottom="1800"
w:left="1440" w:header="720" w:footer="720" w:gutter="0"/>
<w:cols w:space="720"/>
<w:docGrid w:linePitch="360"/>
</w:sectPr>
</w:body>

2.7.2 Section Breaks

As well as specifying the section's propertieg type of section break is specified using tiyee element.
WordprocessingML supports four distinct types of section breaks:

1 Next page section breakthe default iftype is not specified), which begin the new section on the
following page.

1 Odd page seatin breakswhich begin the new section on the next eddmbered page.

Even page section breakshich begin the new section on the next ewauimbered page.

1 Continuous section breakshich begin the new section on the following paragraph. This means that
continuous section breaks might not specify certain pbgesl section properties, since they must be

=

inherited from the following section. These breaks, however, can specify other section properties, such

as line numbering and footnote/endnote settings.
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2.8 Styles

After looking at the primary elements of blotdvel content in a WordprocessingML file, it is now necessary to
look at the information stored in the document that affects how this content is displayed.

The first such group of informationgsyles Within a WordprocessingML filstylesare predefined sets of
paragraph and/or character properties which can be applied to text within the document. This allows the
formatting properties to be stored and managed independently from the content, allothim¢pok of
document content to be changed in a single locatiem (the look of all firslevel headings is changed by
changing the style with styleldeadingl rather than looking for and changing each paragraph in the
document).

The Normal paragraphyde in a word processing document can have any number of formatting properties,
e.g.,font face = Times New Roman; font size = 12pt; paragraph justification = left). All paragraphs that
reference this paragraph style would automatically inherit these proge

2.8.1 Styles Part

Style information in a WordprocessingML document is stored in the Styles part within the package, which is
stored via an implicit relationship from the Main Document or Glossary Document part of relationship type
http://schemas.openxmlfo rmats.org/wordprocessingml/2006/styles and has a content type of
vnd- openxmlformats.officedocument.wordprocessingml - styles+xml

The styles part stores two types of style information for the document:

9 Style definitions
9 Latent style information

2.8.2 Style Definitions

Each style defined within a WordprocessingML document requistge definition The style definition

contains all of the information needed by a consumer to store and display that style within a
WordprocessingML document, and is defined gdime style element. The style definition for any style in
WordprocessingML can be divided into three segments (Note: the complete definition of style properties can
be found on the reference for thgtyle element):

1 Common style properties
T {GeftS wieLlSaq
1 Type specific properties

Common style properties refer to the set of properties which can be used regardless of the type of style; for
example, the style name, additional aliases for the style, a style ID (used by the document content to refer to
the style),if style is hidden, if style is locked, etc.

Consider a style called Heading 1 in a document as follows:
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<w:style w:type="paragraph” w:styleld="Heading1">
<w:name w:val="heading 1"/>
<w:basedOn w:val="Normal"/>
<w:next w:val="Normal"/>
<w:link w: val="HeadinglChar"/>
<w:priority w:val="1"/>
<w:gformat/>
<w:rsid w:val="00F303CE"/>
A
</w:style>

Above the formatting information specific to this style type are a set of common style properties which define
information shared by all style types.

Style types refer to the property on a style that defines the type of style created with this style definition.
WordprocessingML supports six types of style definitions:

Paragraph styles

Character styles

Linked styles (paragraph + character)
Table styles

Numbering styles

Default paragraph + character properties

=A =4 =4 4 -8 4

Consider a style called Headihgn a document as follows:

<w:style w:type="paragraph" w:styleld="Headingl">
<w:name w:val="heading 1"/>
<w:basedOn w:val="Normal"/>
<w:next w:val="Normal"/>
<w:link w:val="Heading1Char"/>
<w:priority w:val="1"/>
<w:gformat/>
<w:rsid w:val="00F303CE"/>
A
</w:style>

Thetype attribute has a value gbaragraph , which indicates that the following style definition is a paragraph
style.

2.8.3 Paragraph Styles

Thefirst type of style definitionparagraph stylesire styles that apply to the contents of an entire paragraph
as well as the paragraph mark. This definition implies that the style can define both character properties
(properties that apply to text withinite document) as well as paragraph properties (properties which apply to
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the positioning and appearance of the paragraph). Paragraph styles cannot be referenced by runs within a
document, they must be referenced by tpStyleSt SYSy i 6 A G KA yagraph pripdiflespi) LIK Qa L.
element.

A paragraph style has three defining typecific characteristics:

1 Thetype attribute on the style has a value paragraph , which indicates that the following style
definition is a paragraph style.

1 Thenext element defines an editing behavior which supplies the paragraph style to be automatically
applied to the next paragraph when ENTER is pressed at the end of a paragraph of this style.

1 The style specifies both paragraf@vel and charactelevel propertieausing thepPr andrPr
elements, respectively. In this case, the run properties are the set of properties applied to each run in
the paragraph.

The paragraph style is then applied to paragraphs by referencingtytedd attribute value for this style inhie
LJ- NJ 3 NI LK pSiyeBlamditlli A S& Q

Consider a paragraph style titled "Test Paragraph Style" which defines: paragraph spacing = double, paragraph
AYRSYy(lG ' mé OFANRG fAYyS 2yfeoT F2yid ' | yadeMiidy s F2)
would be:

<w:style w:type="paragraph” w:styleld="TestParagraphStyle">
<w:name w:val="Test Paragraph Style"/>
<w:gformat/>
<w:rsid w:val="00F85845"/>
<w:pPr>
<w:spacing w:line="480" w:lineRule="auto"/>
<w:ind w:firstLine="1440"/>
</w:pPr>
<w:rPr>
<w:rFonts w:ascii="Algerian" w:hAnsi="Algerian"/>
<w:color w:val="ED1C24"/>
<w:sz w:val="40"/>
</w:rPr>
</w:style>

Notice that the character properties for the style are under tRe element, and the paragraph properties are
under thepPr element.

The document content for a paragraph of this style would be:
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<W:p>
<w:pPr>
<w:pStyle w:val="TestParagraphStyle"/>
</w:pPr>
<w:r>
<w:t xml:space="preserve">Here is some fancy Text</w:t>
</w:r>
</w:p>

ThepStyle element links the paragraph with the style definition.

2.8.4 Character Styles

The next type of style definitiocharacter styleare styles which apply to the contents of one or more runs of
GSEG 6AGKAY | R2 OdziSnyinipliea thabtBeysiylS oAnichlpdefin& charact® Properifes
(properties which apply to text within a paragraph) because it cannot be applied to paragraphs. Character
styles can only be referenced by runs within a document, and they must be referbpdbdrStyle element
GAGKAY | NXzyQa NXzy LINRPLISNIASa StSYSyido

A character style has two defining tygpecific characteristics:

1 Thetype attribute on the style has a value dfaracter , which indicates that the following style
definition is a character sky.

1 The style specifies only characlewel properties using thePr element. In this case, the run
properties are the set of properties applied to each run which is of this style.

The character style is then applied to runs by referencingstiiield attribute value for this style in the run
LINE LISrRiliic\e®racnt.

Consider a character style titled "Test Character Style" which defines; font = Courier New, font color = yellow;

underline. The resulting style definition would be:

<w:style w:type="charact er" w:styleld="TestCharacterStyle">
<w:name w:val="Test Character Style"/>
<w:priority w:val="99"/>
<w:gformat/>
<w:rsid w:val="00E77BFQ"/>
<w:rPr>
<w:rFonts w:ascii="Courier New" w:hAnsi="Courier New"/>
<w:color w:val="FFF200"/>
<w:u w:val="single"/>
</w:rPr>
</w:style>

Notice that the character properties applied using this style are underRhelement. The document content
for a paragraph with a run of this style would be:
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<W:p>
<w:r>
<w:t xml:space="preserve">The followi ng text is in the </w:t>
</w:r>
<w:r>
<w:rPr>
<w:rStyle w:val="TestCharacterStyle"/>
</w:rPr>
<w:t>character style</w:t>
</w:r>
<w:r>
<wit>.<fwit>
</w:r>
</w:p>

TherStyle element in the second run links that run with the style definition, inheriting the formatting
properties for that run.

2.8.5 Linked Styles

The next type of style definitiofinked stylesare actually a paired combination of styles which can be applied
I.

tothe@y i Syida 2F 2yS 2NJ Y2NB Nizya 2F GSEG 6AGKA

y

R2 (

more paragraphs in a WordprocessingML document. This definition implies that the style can define both a set

of character properties (properties which apptytext within a paragraph) as well as a set of paragraph

properties (properties which apply to the positioning and appearance of the paragraph) because it must be

possible to apply the style to paragraphs as well as characters.

In order to accomplish thesdual uses, a linked style is actually a pairing of a paragraph style and a character
style in the WordprocessingML document. Each style exists uniquely within the styles part, but are linked by

the link element, which specifies that these styles are ehali of a linked style definition and should be
treated as one style at runtime.

A typical example of the use of a linked style is a quote stf/kbe style is applied to a paragraph, the quoted

text should be indented additionally to create a bloclote effect, but if the style is applied to text in a
paragraph, only the character level effects should be applied.

Consider the following two styles which comprise a linked style pairing:

<w:style w:type="paragraph" w:styleld="TestLinkedStyle">
<w:name w:val="Test Linked Style"/>
<w:link w:val="TestLinkedStyleChar"/>
<w:gformat/>
<w:rsid w:val="009C1646"/>
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<w:pPr>
<w:spacing w:line="480" w:lineRule="auto"/>
<w:ind w:left="1440"/>
</w:pPr>
<w:rPr>
<w:rFonts w:ascii="Arial" w:hAnsi="Arial"/>
<w:color w:val="22B14C"/>
</w:rPr>
</w:style>
<w:style w:type="character" w:styleld="TestLinkedStyleChar">
<w:name w:val="Test Linked Style Char"/>
<w:link w:val="TestLinkedStyle"/>
<w:rsid w:val="009C 1646"/>
<w:rPr>
<w:rFonts w:ascii="Arial" w:hAnsi="Arial"/>
<w:color w:val="22B14C"/>
</w:rPr>
</w:style>

Thelink element in the paragraph style specifiésstLinkedStyleChar , the styleld of the paired character
style, and thdink element inthe character style specifiéiestLinkedStyle , the styleld of the paired
paragraph style, creating a linked style combination.

ParagrapHevel instances of linked styles can only be referenced by paragraphs within a document, and they

must be referenced bthepStyleSt SYSy i A GKAY GKS LI NI 3 NI gBg @bich LI NI 3 N
must referrence the paragraph version of the linked style. Chardete instances of linked styles can only be
referenced by a run's run properties elemer®() withina document, and they must be referenced by the

rStyle element within the run properties element which must reference the character version of the linked

style.

Consider a linked style titled "Test Linked Style" which defines; font = Arial, font cokers garagraph
AL OAy3 I R2dz0f ST AYyRSyid ' mé tSTFid ¢KS NBadzZ GAy3a 2

<w:style w:type="paragraph" w:styleld="TestLinkedStyle">
<w:name w:val="Test Linked Style"/>
<w:link w:val="TestLinkedStyleChar"/>
<w:gformat/>
<w:rsid wiv  al="009C1646"/>
<w:pPr>
<w:pStyle w:val="TestLinkedStyle"/>
<w:spacing w:line="480" w:lineRule="auto"/>
<w:ind w:left="1440"/>
</w:pPr>
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<w:rPr>
<w:rFonts w:ascii="Arial" w:hAnsi="Arial"/>
<w:color w:val="22B14C"/>
</w:rPr>
</w:s tyle>
<w:style w:type="character" w:styleld="TestLinkedStyleChar">
<w:name w:val="Test Linked Style Char"/>
<w:link w:val="TestLinkedStyle"/>
<w:rsid w:val="009C1646"/>
<w:rPr>
<w:rFonts w:ascii="Arial" w:hAnsi="Arial"/>
<w:color w:val="22B  14C"/>
</w:rPr>
</w:style>

Notice that the linked style definitiois composed othe paragraph style, which specifies both the run and
paragraph properties, and the character style, which specifies only the run properties. The document content
for a palagraph with this linked style would be:

<W:p>
<w:pPr>
<w:pStyle w:val="TestLinkedStyle"/>
</w:pPr>
<w:r>
<w:t xml:space="preserve">A para version of Test Linked Style.</w:t>
</w:r>
</w:p>

ThepStyleSt SYSy i Ay GKS LI kdihapsiagrdghivith thelN@algig&pN JefsiSreof tiie Ainked
style definition.

The document content for a paragraph with a run of this linked style would be:

<W:p>
<w:r>
<w:t xml:space="preserve">Next run is character version of </w:t>
<fw:r>
<w:r >
<w:rPr>
<w:rStyle w:val="TestLinkedStyleChar"/>
</w:rPr>
<w:t>Test Linked Style</w:t>
<fw:r>
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<wit>.</wit>
</w:.r>
</w:p>
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2.8.6 Numbering Styles
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Numbering styles are style definitions which specify common style properties for aleveltinumbering
format within a docurent. This means that a numbering style defines only a single paragraph property: a
NEFSNBYyOS G2 | ydzYoSNAY3I RSTAYAGAZ2Y adunre@entAy GKS |

Unlike paragraph and character styles, numbering styles are nevetldireferenced by content in the
documentc instead, an abstract numbering definition (covered in the numbering topic of this section)
specifies that it is actually the underlying numbering information for a numbering style.

] 2yAARSNI |y david SNy a@S Nied §f @artsSsSé Yy

<w:style w:type="numbering" w:styleld="TestNumberingStyle">
<w:name w:val="Test Numbering Style" />

<w:priority w:val="99" />
<w:rsid w:val="0045009F" />
<w:pPr>
<w:numPr>
<w:numld w:val="1" />
</w:numPr>
</w:pPr>
</w:style>

The only information specified in the numbering style definition is a reference to the numbering definition for
the numbering information which is defined by this numbering style.

2.8.7 Table Styles

The last conventional type of style defioiti, table styles are styles which apply to the contents of zero or
more tables within a document. This definition implies that the style can only define table properties
(properties which apply to the table and its constituent rows and cells), howevdll@style can also define
paragraph properties (properties which apply to the positioning and appearance of paragraphs) as well as
character properties (properties which apply to runs) for all of the paragraphs and runs within the specified
table in the d@ument. Table styles can only be referenced by tables within a document, and they must be

referenced by theblStyleSf SY Sy (i

GAGKAY

{olPry dlefhent

GFroft S

LINE LIS NJi A ¢
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Like the style definitions discussed above, table styles specify all of therpegpthat can be applied to a
GrofSsY Fa ¢Sttt Fa LI NFINILK YR OKIF NI OGSNI LINR LISNI A ¢
definitions, table styles allow for the definition of conditional formats for different regions of the table.

Thesedable conditional formats are applied to different regions of the table as follows:

Top left cell Header row Top right cell
First column Table body Last column
Bottom left cell Footer row Bottom right cell

All rows in the table can also have conditional formatting on an alternating row/column basis as well as
follows:

banded row

even row stripe
banded row

even row stripe

37



N

o N oo o b W

10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Introduction to WordprocessingML

When specified, these conditional formats are applirethe following order (therefore subsequent formats
override properties on previous formats):

1 Whole table

1 Banded columns, even column banding

1 Banded rows, even row banding

9 First row, last row

9 First column, last column

1 Top left, top right, bottom left, bdbm right
/| 2Yy&aARSNI I GlrotS adetsS a¢Sad ¢lroftS {GeftSé¢ RS
YINBAya 2y tSTdé yR NRAIKG 2F OSttaz FyR né¢ OS

formatting o red shading, bold text as follows:

<w:style w:type="table" w:styleld="TestTableStyle">
<w:name w:val="Test Table Style"/>
<w:basedOn w:val="TableNormal"/>
<w:priority w:val="99"/>
<w:rsid w:val="00340CC4"/>
<w:tblPr>
<w:tblBorders>
<w:top w:val="single" w:sz="4" w:space="0" w:color="auto"/>
<w:left w:val="single" w:sz="4" w:space="0" w:color="auto"/>
<w:bottom w:val="single" w:sz="4" w:space="0" w:color="auto"/>
<w:right w:val="single" w:sz="4" w:space="0" w:color="a uto"/>
<w:insideH w:val="single" w:sz="4" w:space="0" w:color="auto"/>
<w:insideV w:val="single" w:sz="4" w:space="0" w:color="auto"/>
</w:tblBorders>
<w:tblCellMar>
<w:top w:w="0" w:type="dxa"/>
<w:left w:w="108" w:type="dx a'"l>
<w:bottom w:w="0" w:type="dxa"/>
<w:right w:w="108" w:type="dxa"/>
</w:tblCellMar>
</w:tblPr>
<w:tbIStylePr w:type="firstRow">
<w:rPr>
<w:b/>
</w:rPr>
<w:tcPr>
<w:shd w:val="clear" w:color="auto" w:fill="ED1 Cc24"/>
</w:tcPr>
</w:tblStylePr>
</w:style>
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ThetblPr element holds the formatting which is applied to the entire table, andtbi8tylePr element with a

type attribute value offirstRow holds the formatting for the first table row, specifically the bold run
property and red cell shading.

An individual instance of a table defines an association with a table style usitif$tde element in the

GFof SQa thinpdsi8istisdedave. Blowever, individual tables can choose whether to apply the

Fft26Ay3a aLIS0Ga 2F GKS (1otSQa O2yRAGAZ2VIE €

First row

Last row

First column
Last column
Row banding
Column banding

=A =4 =4 4 -4 4

F2NNIE(

The use or omission conditional formats are specified usingiheok element, which contains a bitmask

representing which properties are applied and omitted.

Consider two tables using the table style "Style2"; one which specifies that it should onheussader row
and footer row conditional formatting properties from the table style, and the other which specifies that it

should use the header row, footer row, and banded row conditional formatting:

<w:tbl>
<w:tblPr>
<w:tblStyle w:val="Style2"/>
<w:tbIW w:w="0" w:type="auto"/>
<w:tblLook w:val="0660"/>
</w:tblPr>
A
</w:tbl>
A
<w:tbl>
<w:tblPr>
<w:tbIStyle w:val="Style2"/>
<w:tbIW w:w="0" w:type="auto"/>
<w:tblLook w:val="0460"/>
</w:tblPr>
A
</w:tbl>

The tables eachpecify the appropriate set of conditional formats using thi.ook element, as seen by the

identical table styles in thilStyle element, and differentblLook values.
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2.8.8 Default Document Paragraph and Character Properties

The final type of style in a WordpcessingML document is the default paragraph and character properties for
the document. Although this is not a style in the strict sense of the word (because this property set cannot
directly be applied to text) it defines the basic set of formatting mies which are inherited by paragraphs
and runs in the document.

The following section, entitled Style Inheritance, explains exactly how the default document paragraph and
character properties influence the appearance of all content in the document.

2.8.9 Style Inheritance

In order to compile the complete set of paragraph and character properties specified by any given style (as
appropriate), a consumer must follow the rule of style inheritance to determine each property in that set.

Style inheritance states #t styles of any given type may inherit from other styles of that type, and therefore a
O2yadzYSNJ Ydza il WodzAf R dzLJQ GKS adeftsS AYyTF2NXNIGAZ2Y 0@ 3
the basedOnelement, which specifies thatyleld of the parent style.

¢CKS Ga¢NRAGFY ¢Sadé LI NFINFLK adetsS OFy AYKSNARG LINEI
AYKSNRARG LINPLISNIASE FTNRBY (GKS dab2NXNIFfé LI NFINIFLK aidef

To build up the resulting style, a consumer must trace the hierarchgWfiolg eachbasedOnvalue) back to a

style which has nbasedOnelement (is not based on another style). The resulting style is then constructed by
following each level in the tree, applying the specified paragraph and/or character properties as appropriat
When properties conflict, they are overridden by each subsequent level (this includes turning OFF a property
set at an earlier level). Properties which are not specified simply do not change those specified at earlier levels.

Consider a character styfeDNBE Sy ¢ KA OK aLISOAFASaE 2yteée (KIFG GKS GS
OKI N} OGSN) adletS a.laS¢ 6KAOK RSTAYySa || F2ya FIFOS 2+

<w:style w:type="character" w:styleld="Green">
<w:name w:val="Green" />
<w:basedOn w:val="B ase" />
<w:rPr>
<w:color w:val="22B14C" />
</w:rPr>
</w:style>
A
../Local Settings/Temp/styles.xml <w:style w:type="character" w:styleld="Base">
<w:name w:val="Base" />
<w:rPr>
<w:rFonts w :ascii="Arial" w:hAnsi="Arial" />
<w:b />
</w:rPr>
</w:style>
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The definition of theGreen character style has lbasedOnelement which specifies thBase style. This means
that any use of thé&reen style is defined as bold, green, Arial text.

Conversely, a producer should not output any property on a style which has already been set by a previous
level of the style hierarchy, as well as those which match the document defaults. This means that if the
document defaults or any previous level idal € f SQ& KA SNI NOKeé &aLISOATe |

level,

that property should not be part of the style definition in the resulting WordprocessingML. Adding a

property at multiple levels in the style hierarchy is not invalid, but unnecesshulljcative as the setting is
already applied to the text, resulting in an unnecessary increase to file size.

LINE LJ

If the document default font iBauhaus 93 and theHeading 1 style also specifies the Bauhaus 93 font, then
a producer should not output anmyronts element for theHeading 1 style definition, because that formatting
is inherited from the document defaults.

2.8.10 Style Application

With the various flavors of styles available, multiple style types can be applied to the same content within a
file, which meas that properties must be applied in a specific deterministic order. As with inheritance, the
resulting formatting properties set by one type can be unchanged, removed, or altered by following types.

The following table illustrates the order of applicatiof these defaults, and which properties are impacted by

each:

Application order

Table Characters Paragraph List ltem
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This process can be described as follows: First, the document defaults are applied to all runs and paragraphs in
the document. Next, the table style properties are applied to each tableardbcument, following the

conditional formatting inclusions and exclusions specified per table. Next, numbered item and paragraph
properties are applied to each paragraph formatted with a numbering style. Next, paragraph and run

properties are applied teach paragraph as defined by the paragraph style. Next, run properties are applied to
each run with a specific character style applied. Finally, we apply direct formatting (paragraph or run

properties not from styles).

2.8.11 Latent Styles

The final piece of information stored in the styles part in the document, aside from style definition
information, islatent styleinformation.

Latentstyled NB Fff adefsSa O2yidlAySR Ay I R20dzySyidQa GSYLJ
the current instance of the document.

In WordprocessingML, there are often properties which must be set on all styles in a document template
regardless of whether they are being used: for example, whether or not the style can be applied in the current
document (locked state), Ul sorting priority, whether the style should be shown in the user interface, etc. In
order for the document to function correctly, it is essential that this information is stored within the

document, so that a consumer can determitne thecessary style information from the document alone

(without access to the template). However, it would be grossly inefficient for the document to store all style
information for all styles simply to store this information, so latent styles are usstbte just the necessary

style properties without caching all style information in the document.

In order to do this efficiently, the document declarelmeentStyleselement in the styles part which defines

the default properties applied to all latent $&g in the document. All styles whose properties do not match the
default for the set of style properties which must be defined for all styles are explicitly defined using the
IsdExceptionelement.

Consider the following latent style information storedin R2 OdzYSy 1 Qa adGeft Sa LI NIY

<w:latentStyles w:defLockedState="off" w:defPriority="99"

w:defSemiHidden="on" w:defUnhideWhenUsed="on" w:defQFormat="off"

w:count="180">

<w:lsdException w:name="Normal" w:unhideWhenUsed="off"
w:gformat="on"/>

<w:IsdEx ception w:name="heading 1" w:semiHidden="off" w:priority="1"/>

<w:lsdException w:name="heading 2" w:priority="1"
w:unhideWhenUsed="on"/>

<w:IsdException w:name="heading 3" w:semiHidden="off/>

<w:IsdException w:name="heading 4" w:priority="1" w:q format="on"/>

<w:lsdException w:name="heading 5" w:priority="1" w:qformat="on"/>
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<w:lsdException w:name="heading 6" w:priority="1" w:qgformat="on"/>

<w:IsdException w:name="heading 7" w:priority="1" w:qformat="on"/>

<w:IsdException w:name="heading 8 " w:priority="1" w:qgformat="on"/>

<w:lsdException w:name="heading 9" w:priority="1" w:qformat="on"/>

<w:lsdException w:name="Normal Indent" w:priority="6" w:gformat="on"/>
</w:latentStyles>

The attributes on théatentStyleselement define the properés applied to all latent styles for this document.
All styles whose properties do not match the default latent styles properties are explicitly defined using the
values on thdsdExceptionelements.

2.9 Fonts

2.9.1 Font References

Within a WordprocessingML documefint face information can be referenced by any set of run properties,
both as part of a style definition or direct formatting on one or more runs in the document's contents. This
reference is established by referencing the primary name of the font feateighused in theFonts element of
the run properties, linking that run with the desired font face.

For example, consider a run of text that has been directly formatted to us@tibéBlack  font face. This
setting would be specified as follows on thenisiproperties:

<w:r>
<w:rPr>
<w:rFonts w:ascii="Arial Black" w:hAnsi="Arial Black" />
</w:rPr>
<w:t>This run of text uses the Arial Black font face.</w:t>
</w:r>

TherFonts element specifies that the run should be formatted using Aral Black font face.
Applications can then look up and use the font with primary namériafl Black  when formatting this run.

2.9.2 Font Reference Types

In the example above, two attributes were present, both referring to the font face with primary Rarak
Black . This simple case illustrates the ability for a WordprocessingML document to store up to four fonts
which may be used on the contents of a run, as follows:

ASCII font

High ANSI font
East Asian font

1 Complex Script font

= =4 =4

Each of these font faces is us® format the characters in the run that fall under their purview:
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TheASCII fonformats all characters in the ASCII range (character vaiglEs7). This font is specified using the
ascii attribute on therFonts element.

TheEast Asian fonfiormats allcharacters that belong to Unicode sub ranges for East Asian languages. This font

is specified using theastAsiaattribute on therFonts element.

Thecomplex script fortormats all characters that belong to Unicode sub ranges for complex script languages.
This font is specified using tles attribute on therFonts element.

Thehigh ANSI fonformats all characters that belong to Unicode sub ranges other than those explicitly
included by one of the groups above. This font is specified usinig&hsi attribute on therFonts element.

For example, consider a run of text defined as follows:

<w:r>
<w:rPr>
<w:rFonts w:ascii="Arial Black" w:hAnsi="Arial Black" w:cs="Arial"
w:eastAsia="SimSun"/>
</w:rPr>
A
</w:r>

TherFonts element specifies that the contents of this run are formatted as follows:

1 Complex script characters used theal font
9 East Asian characters used tBenSunfont
9 All other characters used th&rial Black  font

2.9.3 Ambiguous Characters

When classifying charaats into one of the four slots defined above, it is likely that the classification of some
characters will be ambiguous (the resulting classification would be equally applicable for one or more font
slots).

To handle this, the font face information canalaclude a hint, which specifies how ambiguous mappings are
resolved into a font slot. This information is stored on Hilet attribute on therFonts element, and specifies
the bucket into which these ambiguous characters fall.

For example, if th&int attribute has a value afastAsia , then all ambiguous characters shall be formatted
using the East Asian font face.

294 Font Table

Within a document, thdont table contains information about the fonts used in the document to allow:

91 Applications to perform dustitution with the most appropriate possible font when the desired font
face is not available on the system. Since some fonts are commercially distributed, it is possible for a
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document to be formatted with one or more fonts that are not available depegain the machine
opening the current system. This information allows the application that cannot locate the desired
font to perform the most appropriate possible match.

1 Embedding of fonts in the document to prevent the need for font substitution

The fonttable part is stored via an implicit relationship from either the main document part or the glossary
document part, and has a relationship type of
http://schemas.openxmlformats.org/wordprocessingml/2006/fontTable , and a content type ofnd-
openxmlformats.officedocument.wordprocessingmifontTable+xml.

295 Font Substitution Data

The first classification of data stored in the font table are an optional set of font metrics which atedjue

from the font and stored in the document such that future applications can utilize them when the desired font
is not available. If a particular font face cannot be located on the current system, then this data is used to
substitute a font that most agropriately matches its characteristics.

For example, consider the font substitution data stored for Ar@l Black  font:

<w:font w:name="Arial Black">

<w:panosel w:val="020B0A04020102020204" />

<w:charset w:val="00" />

<w:family w:val="swiss" />

<w:pitch w:val="variable" />

<w:sig w:usb0="00000287" w:usb1="00000000" w:usb2="00000000"

w:usb3="00000000" w:csb0="0000009F" w:csb1="00000000" />

</w:font>

This data is linked to the font face with a namedoial Black  via thenameattribute, and sores the
following information about the font (see the reference material on fonts for more details):

The font's Panosé& number

The character set of the font

The font's family

The font's pitch

The code pages and Unicode sub ranges supported by the font

= =4 =4 4 =4

2.9.6 Font Embedding

As well as providing information about the font's metrics, applications may be directed to embed the contents
of a font (partially or as a whole) into a document, a process known as font embe#dimigembedding

literally embeds an obfuscadeversion of the font into the file so that it may be retrieved and used to view the
contents of this documentbut the obfuscation ensures that the font cannot be extracted and used for any
other document (as it may have a commercial license).

Within the font table, when a font is embedded there are explicit relationships to each font form needed:
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Regular
Bold

Italic

1 Bold + Italic

= =4 =4

Each form is obfuscated using the mechanism described in the reference material on this subject.

2.9.7 Theme Fonts

As well as storing standard font face information, run properties may store an abstraction for font face
information known as theme font3-heme fontsire values that specify that the font face information for a run
is not stored in the attribute value usy the appropriate font face name, but is rather a reference into the
document's theme part, allowing font face information to be stored and managed centrally as part of the
theme data. It is appropriate to think of theme fonts as a "style for fonts" ensime way in which a style is a
reference to the formatting that is stored centrally in another part.

Theme fonts are specified using the theme attribute variants irroats element, rather than storing the
actual font face name.

For example, considexr run of text defined as follows:

<w:r>
<w:rPr>
<w:rFonts w:asciiTheme="minorHAnsi" w:hAnsiTheme="minorHAnsi" />
</w:rPr>
A
</w:r>

TherFonts element's attribute values dadsciiThemeandhAnsiThemeboth store a reference to a theme font
stored in the document's theme patrité., there is no font with the primary namminorHAnsi ).

Once this information has been established, it is combined with the theme language data stored in the
document's setting$o resolve the appropriate theme fonts from the theme part. The syntax and format of the
theme part are stored in the DrawingML syntax and discussed in that section.

2.10  Numbering

Numberingin WordprocessingML refers to symbolérabic numerals, Roman numerasymbol characters
("bullets"), text strings, etc. that are used to label individual paragraphs of text.

The following two paragraphs each contain numbering as defined by WordprocessingML: the first uses an
Arabic numeral, the second a symbol character:

1. This is a paragraph with numbering information.

1 Thisis also a paragraph with numbering information.
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2.10.1 Numbering Part

Numbering information in a WordprocessingML document is stored in the Numbering part within the package,

which is stored via an implicit reélanship from the Main Document part or Glossary Document part of
relationship typehttp://schemas.openxmlformats.org/wordprocessingml/2006/numbering and
has a content type ofnd- openxmlformats.officedocument.wordprocessingml - numbering+xml .

2.10.2 Numbering Def initions

The specification of a specific set of numbering information is caltedvdbering definitionNumbering
definitions are stored in two components:

9 Abstract numbering definitions
1 Numbering definition instances

As shown below, their relationship (sssentially) that of an abstract and an inherited class.

2.10.3 Abstract Numbering Definitions

Anabstract numbering definitiois the basis for all numbering information in a WordprocessingML document,
as it defines the appearance and behavior of a specifiofsetmbered paragraphs in a document, and is
defined using thabstractNum element. Although abstract numbering definitions contain all of the numbering
information for one type of numbering, they cannot be directly referenced by content (hence theraabst
designation), they must be inherited by a numbering definition instance, which itself can be referenced by
content. A specific abstract numbering definition in WordprocessingML can be divided into two parts:

1 Common numbering properties
1 Numbering leved

The complete definition of all abstract numbering properties can be found in the reference for the
abstractNumelement.

Common numbering properties refer to the properties that can be specified by all abstract numbering
definitions regardless of theaqontents. Examples of common numbering properties include: a numbiding
(which uniquely identifies a numbering definition), the numbering definition type (single level;leuet
multi-level hybrid), the numbering name, and optional numbering styleremces, as discussed in detail later
in this subclause.

Consider the following example of an abstract numbering definition in a WordprocessingML document:

<w:abstractNum w:abstractNumld="4">
<w:nsid w:val="1DE04504" />

<w:multiLevelType w:val="hybrid Multilevel" />
<w:Ivl wilvl="0" w:tplc="0409000F">

A
</w:lvI>
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<w:Ivl wiilvl="1" w:tplc="04090019">
A

</w:lvI>

<w:Ivl wiilvl="2" w:tplc="04090019">
A

</w:lvI>

<w:Ivl wiilvl="3" w:tplc="0409000F">
A

</w:lvI>

A

</w:abstractN um>

This numbering definition specifies two common properties: a numbdbn@ising thasid element) of
1DE04504 and a list type (using thmaultiLevelType element) ofhybridMultilevel ~ , which specifies that this
abstract numbering definition is more thame level and contains multiple numbering formats.

The other part of an abstract numbering definition is the specification of one or more numbering levels, each
of which defines a unique set of formatting properties for one level in this numbering definit

Consider three numbered paragraphs that reference the same numbering definition, but each, in turn,
reference a different level within that list:

1. One
a. Twao
i. Three

Although the paragraphs each reference the same abstract numbering definition (which is discus3ed later
each refers to a separate level within that abstract numbering definition, and therefore each has a unique set
of paragraph and numbering properties.

It is important to note that the concept of levels in an abstract numbering definition refers to tieéslas
defined in the file format, and in no way the logical indentation of numbered paragraphs within a
WordprocessingML document.

Consider another set of numbered paragraphs in WordprocessingML, where each subsequent paragraph is a
different level but eferences the same abstract numbering definition:

1} Level one
a) Leveltwo
il Levelthree
{1} Level four
fa) Levelfive
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In this example, the properties of each level of the numbering definition is such that the paragraphs for each
level are indented arbitrarily. However, this is still a completely valid numbering defindial the paragraphs
each represent subsequent levels of the same numbering definition.

Within an abstract numbering level definition, each numbering level is represented oy elament that
defines a single level of numbering information. Numberingle specify the following properties: starting
number value, a number format presentation codeg(,1 vs. the string literaDné, an associated paragraph
style, which previous level should cause this numbering level to restart, the numbering textenumb
justification, a paragraph properties indentation for this level, etc. The complete definition of all numbering
level properties can be found on the reference for thleelement.

Consider the following numbering level definition in WordprocessingML:

<wIvl wiilvl="1">
<w:start w:val="4"/>
<w:nfc w:val="3"/>
<w:pStyle w:val="Headingl"/>
<w:lvIText w:val="BEFORE %2 AFTER %1 END"/>
<w:Ivldc w:val="left"/>
<w:pPr>
<w:tabs>
<w:tab w:val="num" w:pos="2880"/>
</w:tabs>
<w:ind w:le ft="288" w:firstLine="1152"/>
</w:pPr>
</w:lvl>

This particular numbering level defines the following information:

This is level (the second level) for this numbering definition

Start at numbe#

Use number forma8 (which translates to 1, 2, 3, and au)

When this level is used, apply thieadingl style

Use the following level text for the numbéBEFORE %2 AFTER %1 END

Left justify the number

Set a left indent of 288ventieths of a point, and a first line indent of 11&&entieths of a point

= =4 =4 4 -4 -4 A

This idormation is used to display the number for paragraphs of level 1 the reference this numbering
definition.

Of particular significance is theText element, which defines the content of the number text for each
numbering level. Its syntax allows any string literal to be placed in the nuralzeitiie ARTICLE in ARTICLE
ARTICLE, ARTICLH, and so on), as well as the current value of the nunfbethis or any previous level in
the list.
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Referring to the numbering level definition above, thiext is defined as follows:
<w:IviText w:val="BEFORE %2 AFTER %1 END"/>

This level text specifies three literal strin@EFOREFTEREND mixed withthe current numbering value
from levell and leveD in the document. Therefore, assuming le@és just a simple number, when inserted it
would read:

1
BEFORE 1 AFTER 1 END
BEFORE 2 AFTER 1 END
BEFORE 3 AFTER 1 END

BEFORE 1 AFTER 2 END
BEFORE 2 AFTER 2 END
A

The%land %2 values correspond to the value for le®eandl of this list, respectively.

2.10.4 Numbering Definition Instances

A numbering definition instance is a specific instantiation of numbering information that can be refegnced
zero or more paragraphs within the document. A numbering definition instance is defined using the
num element. A specific numbering definition instance in WordprocessingML can be divided into two parts:

9 An abstract numbering reference
1 (Optional) levebverrides

The definition of all numbering definition instance properties can be found on the reference fauthe
element.

The required piece of information in a numbering definition instance, the instance must reference an abstract
numbering definition sing theabstractNumld element. This element specifies the value of the
abstractNumld attribute for the inherited abstract numbering definition information.

Consider the WordprocessingML for a document with four numbering definition instances, two of which
reference the same underlying abstract numbering definition:

<w:numbering>

<w:num w:numid="2">
<w:abstractNumlId w:val="0" />

</w:num>

<w:num w:numld="3">
<w:abstractNumld w:val="1" />

</w:num>
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<w:num w:numid="4">
<w:abstractNum Id w:val="4" />
</w:num>
<w:num w:numld="5">
<w:abstractNumld w:val="4" />
</w:num>
</w:numbering>

As shown above, the first two numbering definition instances referefistractNumlid values o0 andl
respectively, and the last two both referemthe abstract numbering definition with abstractNumld of 4.

The second (and optional) piece of information for a numbering definition instance is one or more numbering
level overrides using thielOverride element. This element specifies a set of optboverrides applied to
zero or more levels from the abstract numbering definition inherited by this instance.

Consider a numbering definition instance that inherits its information from the abstract numbering definition
with abstractNumid of 4, but wishe to use a different set of properties for lexebf the numbering
definition. The resulting WordprocessingML would look like:

<w:nhum w:numld="6">
<w:abstractNumld w:val="4" />
<w:lvlOverride w:ilvlI="0">
<w:lvl wiilvl="0">
<w:start w:val="4" />
<w:lvIText w:val="%1)" />
<w:lvlJc w:val="left" />
<w:pPr>
<w:ind w:left="360" w:hanging="360" />
</w:pPr>
</w:lvI>
</w:lvlOverride>
</w:num>

This level overrides levBlof the list with the specified set of numtieg properties, replacing those in the
abtract numbering definition.

2.10.5 Applying Numbering to Paragraphs

Once numbering information is defined in the numbering part, this information must be associated with
paragraphs within the document in order to displaymbering on one or more paragraphs of content.

To accomplish this, numbered paragraphs are identified byntlePr element within the paragraph's
properties element (the@Pr element). The numbering properties within a paragraph are specified using two
specific elements that specify the numbering definition information to use:

1 A numbering definition instance reference
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1 A numbering level reference

The numbering definition instance reference is specified usingtimeld element. This element contains a
reference to thenumld attribute in a specific numbering definition instance within the numbering part, which
links this paragraph to that numbering definition instance.

The numbering level reference is specified usingiliieslement. This element contains a reference to tlvé
attribute in the specified numbering definition instance's level information, which specifies the numbering
level within the referenced numbering definition instance to be used by this numbexepaph.

Consider the following numbered paragraphs in a WordprocessingML document:

1. Level oneitem one

a. Level two item one
2. Level oneitem two

a. Level two item one

These four numbered paragraphs, all referencing the same numbering definition, produce the following
WordprocessingML:

<W:p>
<w:pPr>
<w:numPr>
<w:ilvl w:val="0" />
<w:numid w:val="5" />
</w:numPr>
</w:pPr>
<w:r>
<w:t>Level one item one</w:t>
</w:.r>
</w:p>
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<W:p>
<w:pPr>
<w:numPr>
<w:ilvl w:val="1" />
<w:numid w:val="5" />
</w:numPr>
</w:pPr>
<w:r>
<w:t>Level two item one</w:t>
</w:r>
</w:p>
<W:p>
<w:pPr>
<w:numPr>
<w:ilvl w:val="0" />
<w:numid w:val="5" />
</w:numPr>
</w:pPr>
<w:r>
<w:t>Level one item two</w:t>
</w:.r>
</w:p>
<W:p>
<w:pPr>
<w:numPr>
<w:ilv lw:val="1" />
<w:numid w:val="5" />
</w:numPr>
</w:pPr>
<wir>
<w:t>Level two item one</w:t>
</w:.r>
</w:p>

In these numbered paragraphs, le@eand 1 of the numbering definition are referenced through illae
element with aval attribute of 0 or 1, respectively, however, theumld element always references the
numbering definition instance witheal of 5.

The numbering at any particular numbering level is restarted when a paragraph in the current document from
the same numbering defition uses the level specified in thdRestart element for this numbering level.

Consider a set of numbered paragraphs in a WordprocessingML document where:

1 Levell is set to restart after each level @IRestart of 1)
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1 Level2 is set to never restartIRestart of 0)

1) Levelone
a) Level two —restarts after eachlevel one
i} Level three —never restarts
b} Level two —restarts after eachlevel one
i} |Leve| three —never restarts
2) Levelone
a) Level two —restarts after eachlevel one
i} Level three —never restarts
b} Level two —restarts after each level one
iv) Level three —never restarts

As the example shows, the numbering at lei/€h, b, ¢, and so on) restarts after each léviesl used, but
level2 (i, ii, iil, and so on) never restarts.

2.10.6 The Complete Story

To summarize the use of numbering information in a documéa,daragraph properties specifynamPr
element, which references a numbering definition instance viantm@ld element. The numbering definition
instance specifies an inherited abstract numbering definition viaatbetractNumld element. The paragraph
then also specifies the list level from the numbering definition instance usinivhelement.

Consider the following WordprocessingML for a numbered paragraph:

<W:p>
<w:pPr>
<w:numPr>
<w:ilvl w:val="0" />
<w:numid w:val="5" />
</w:nu mPr>
</w:pPr>
<wir>
<w:t>Numbered paragraph</w:t>
</w:.r>
</w:p>

Based on theaumld of 5, the paragraph uses the numbering definition instance wittuald of 5:
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<w:numbering>

<w:num w:numld="5">
<w:abstractNumld w:val="4" />
</w:nu m>
</w:numbering>

Based on thabstractNumld of 4, this instance inherits the abstract numbering definition with an
abstractNumld of 4:

<w:numbering>
<w:abstractNum w:abstractNumlid="4">
<w:nsid w:val="FFFFFF7F" />
<w:multiLevelType w:val="singleLevel" />
<w:lIvl wiilvl="0">
<w:start w:val="1" />
<w:lviText w:val="%1." />
<w:lvldc w:val="left" />
<w:pPr>
<w:tabs>
<w:tab w:val="num" w:pos="720" />
</w:tabs>
<w:ind w:left="720" w:hanging="360" />
</w:pPr>
</w:lvl>
</w:abstractNum>
A
</w:numbering>

Since the numbering definition instance does not specify an overridé/fd@, the definition for the
corresponding level from the abstract numberiggfinition is applied to the text.

2.10.7 Numbering Styles

As stated earlier in the styles subclaus2.8 numbering styles are style definitions which specify common
formatting properties for a mulievel numbering format within a document. This means that a numbering

style definition in the styles part defines only a single property: a reference to a numbering definition instance
d02NBR Ay (KS R2 Qdrng fienddd elgnoevt dithiNdeidnPielerhent. That

numbering definition instance specifies an abstract numbering style, which contains the numbering level
information for the numbering style. It also specifies that it is the basis for the numbsyitegby back

referencing the numbering style&tyleld attribute via thestyleLink element.

Unlike paragraph and character styles, numbering styles are never directly referenced by content in the
document instead, an abstract numbering definition spedfibat it contains the underlying numbering
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information for a numbering style, and one or more numbering definition instances reference that abstract
numbering definition.

2.10.8 Referencing Numbering Styles

To use a numbering style in a document, the paragrapipgrties for one or more paragraphs again specify a
numPr element, which references a numbering definition instance vianiimald element. The numbering
definition instance itself again specifies an inherited abstract numbering definition vebgteactNumid
element.

At this stage, the abstract numbering definition specifies that it is based on a numbering style via either of the
following:

1 The abstract numbering style contains no level data, and simply specifies a reference to the numbering
style'sstyleld attribute via thenumStyleLink element.

1 The abstract numbering style contains the numbering level information for the numbering style, and
specifies that it is the basis for the numbering style by referencing the numbering stylelsl
attribute viathe styleLink element.

Although the result of each method is identical, the following two examples illustrate each of the syntaxes:

Consider the first numbering style syntax, in which the numbering on a paragraph is based on an abstract
numbering definiton which simply references the numbering stylemisnStyleLink. The contents of the
paragraph would consist of the following:

<W:p>
<w:pPr>
<w:numPr>
<w:ilvl w:val="0" />
<w:numld w:val="6" />
</w:numPr>
</w:pPr>
<w:r>
<w:t>T his paragraph references a numbering style via numStyleLink.</w:t>
</w:r>
</w:p>

Thenumld element references a numbering definition instance with a valug tdcated in the numbering
part:

<w:num w:numld="6">
<w:abstractNumld w:val="0" />
</w:num>

Based on theabstractNumld of 0, this instance inherits the abstract numbering definition with an
abstractNumld of 0:
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<w:abstractNum w:abstractNumld="0">
<w:nsid w:val="38901FA4" />
<w:multiLevelType w:val="multilevel" />
<w:numsStyleLink w:val="TestNumberingStyle" />
</w:abstractNum>

This abstract numbering definition contains no numbering informatibisimply notes that it inherits the
numbering information from the numbering styleestNumberingStyle by referencing thestyleld
attribute on that style:

<w:style w:type="numbering" w:styleld="TestNumberingStyle">
<w:name w:val="Test Numbering Style" />
<w:uiPriority w:val="99" />
<w:rsid w:val="00DB3C4B" />
<w:pPr>
<w:numPr>
<w:numld w:val="4" />
</w:nu mPr>
</w:pPr>
</w:style>

The style references a numbering definition instance, again viauh@dd element:

<w:num w:numld="4">
<w:abstractNumld w:val="2" />
</w:num>

Based on thabstractNumld of 2, this instance inherits the abstract numbering defon with an
abstractNumld of 2:
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<w:abstractNum w:abstractNumld="2">
<w:nsid w:val="46364EB7" />
<w:multiLevelType w:val="multilevel" />
<w:styleLink w:val="TestNumberingStyle" />
<w:Ivl w:ilvl="0">
<w:lvIText w:val="%1 %1 %1" />
<w:lvidc w val="left" />
<w:pPr>
<w:tabs>
<w:tab w:val="num" w:pos="360" />
</w:tabs>
<w:ind w:left="0" w:firstLine="0" />
</w:pPr>
</w:lvl>
A
</w:abstractNum>

This abstract numbering definition defines the properties for eagkllof the numbering format (levels
through 9 omitted for brevity). Since neither of the numbering definition instances specified overrides for
levelO, the properties from abstract numbering formaiare applied to leve in the resulting numbering
definition instance and are applied to the text via tihd element.

Consider the second numbering style syntax, in which the numbering on a paragraph is based on an abstract
numbering definition which defines the numbering information and references tmelbmuing style via
styleLink. The contents of the paragraph would consist of the following:

<W:p>
<w:pPr>
<w:numPr>
<w:ilvl w:val="0" />
<w:numld w:val="4" />
</w:numPr>
</w:pPr>
<w:r>
<w:t>This paragraph references a numbering style via styleLink.</w:t>
<fw:r>
</w:p>

Thenumld element references a numbering definition instance with a valug tdcated in the numbering
part:

<w:num w:numld="4">
<w:abstractNumlId w:val="2" />
</w:num>
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Based on thabstractNumld of 2, this instance inherits the abstract numbering definition with an
abstractNumid of 2:

<w:abstractNum w:abstractNumld="2">
<w:nsid w:val="46364EB7" />
<w:multiLevelType w:val="multilevel" />
<w:styleLink w:val="TestNumberingStyle" />
<w:Ivl w:ilvl= "0">
<w:IviText w:val="%1 %1 %1" />
<w:lvldc w:val="left" />
<w:pPr>
<w:tabs>
<w:tab w:val="num" w:pos="360" />
</w:tabs>
<w:ind w:left="0" w:firstLine="0" />
</w:pPr>
</w:lvl>
A
</w:abstractNum>

This abstrachumbering definition defines the properties for each level of the numbering format (l&vels
through 9 omitted for brevity) and specifies that it is the underlying numbering information for a numbering
format by referencing thatyleld of that numbering stle via thestyleLink element. Since the numbering
definition instances specified no override for le@ethe properties from abstract numbering form2tare
applied to leveD in the resulting numbering definition instance and are applied to the texheidvl

element.

2.11 Headers and Footers

Headersandfootersrefer to text, graphics, or data (such as page number, date, document title, and so on)
that can appear at the top or bottom of each page in a WordprocessingML document.

Aheaderappears in the topnargin (above the main document content on the page), whilgoter appears in
the bottom margin of a document page (below the main document content on the page); for example:

Header

Footer
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Since WordprocessingML is a flbased format, headers and footers are applied by specifying the headers
and footers for all pages in a particular section of a document.

2.11.1 Header Part

Header information in a WordprocessingML document is stored in a headewihin the package, which is
stored via an implicit relationship from the Main Document part or the Glossary Document part of relationship
type http://schemas.openxmliformats.org/wordprocessingml/2006/header and has a content
type ofvnd- openxmiformats. officedocument.wordprocessingml - header+xml .

2.11.2 Footer Part

Footerinformation in a WordprocessingML document is stored in a footer part within the package, which is
stored via an implicit relationship from the Main Document part or the Glossary Documerdfpatationship
type http://schemas.openxmlformats.org/wordprocessingml/2006/footer and has a content

type ofvnd- openxmlformats.officedocument.wordprocessingml - footer+xml

2.11.3 Headers and Footers

As described above, header and footer information is storeshimor more header or footer parts within the
package.

Thehdr element defines a single header for the document, whilefthelement defines a single footer for

the document. Headers and footers are just another document story in WordprocessingML. ¥itingot
element of the header or footer, the content of the element is similar to the content obtidly element, and
contains what is referred to ddocklevel markupr markup that can exist as a sibling element to paragraphs
in a WordprocessingML doment.

Within each section of a document there can be up to three different types of headers and footers:

1 First page header/footer
1 Odd page header/footer
1 Even page header/footer

First page headerandfootersspecify a unique header or footer that shallpgar on the first page of a
section.Odd page heademndfootersspecify a unique header and footer that shall appear on all odd
numbered pages for a given sectidven page headeendfootersspecify a unique header and footer that
shall appear on alven numbered pages in a given section.

Different headers or footers can be useful for bounded documents like books, as shown in the figure below.
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Consider the following simple onmage document with one header:

Header

This document defines one header withettextHeader. The header's content is stored in a unique Header
part. The resulting header is represented by the following WordprocessingML.:

<w:hdr>
<W:p>
<w:r>
<w:t>Header</w:t>
</w:r>
</w:p>
</w:hdr>

Since headers are containershdbck level contents, all block level centscan be used within them. In this
particular example, the content is a single paragraph.

Consider a more complex thrggge document with different first, odd, and even page headers defined:
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First Even Odd

Page 1 Page 2 Page 3

This document diines three headers stored in three different header parts. The resulting headers are
represented by the following WordprocessingML.:

© 00 N o O

10
11

12

13
14
15
16
17
18
19

20

21
22
23
24
25
26
27

First page header part:

<w:hdr>
<W2p>
<w:r>
<w:t>First</w:t>
</w:r>
</w:p>
</w:hdr>

Even page headgrart:

<w:hdr>
<W:p>
<w:r>
<w:t>Even</w:t>
</w:r>
</w:p>
</w:hdr>

Odd page header part:

<w:hdr>
<w:p>
<w:r>
<w:t>0dd</w:t>
</w:r>
</w:p>
</w:hdr>
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2114 Multiple Sections

Documents are capable of having multiple sections, wieaigh section can define up to three headers and
footers. By default, sections other than the first section inherit the previous header and footer references,
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Consider a twepage, twosection da@ument with only the first section header defined. This document defines

one header that is referenced in the first section. The document is represented by the following
WordprocessingML:

<w:body>
A
<WZp>
<w:pPr>
<w:sectPr>
<w:header Reference r:id="rld6" />
A
</w:sectPr>
</w:pPr>
A
</w:p>
A
<w:.sectPr>
A
</w:sectPr>
</w:body>

The second section does not explicitly reference a header. Instead, the second section inherits the header from

the previous seon.
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2.11.5 Empty Header or Footer

Not specifying a header and footer reference in a section, other than the first section, causes the document to
inherit the previous section's header and footer references. In order to declare an empty header or footer, a
heade or footer reference must be made to a null header or footer relationship, as follows:

2A1 AGET 1 OEEDP )YA” YyO) Afy 4UPA” YEOODPKkYY AYEAAAAOY 4
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Thenull attribute value specifies that the header or footer shall not be inherited from the previectsos,
and a blank header or footer shall explicitly be used.

2.12 Footnotes and Endnotes

Footnotesandendnotesare separate text stories used in documents and books to show the source of

borrowed material or to enter explanatory or supplementary informatibat does not interrupt the normal

reading flow of the document.

Footnotesare typically located at the bottom of a page or beneath text being referencedeatidotesare

typically placed at the end of a document or at the end of a section. If documsrtiden divided up into one

or more sections, each section of a document can contain endnotes.

Both footnotes and endnotes consist of two parts:

1 A note reference mark in the body text to indicate that additional information is in a footnote or

endnote, with a numbering system used for each to tell readers whether to look for the note at the

end of the page or the end of the document or section.
1 The actual footnote or endnote story content.

Here's an example of a footnote applied to text in a document:

Some referenced text,
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The note reference mark follows the noted text and specifies that there is associated footnote information; the
footnote itself is at the bottom of the current page.

Consider the following example of an endnote applied to text in a document:

The note eference mark follows the noted text and specifies that there is associated endnote information; the
endnote itself is at the end of the current section.

2.12.1 Footnote Part

Footnote information in a WordprocessingML document is stored in the footnotes parirvtite package,
which is stored via an implicit relationship from the Main Document part or Glossary Document part of
relationship typenttp://schemas.openxmlformats.org/wordprocessingml/2006/footnotes and
has a content type ofnd- openxmlformats.officedoc ument.wordprocessingml - footnotes+xml

2.12.2 Endnote Part

Endnote information in a WordprocessingML document is stored in the Endnotes part within the package,
which is stored via an implicit relationship from the Main Document part or Glossary Document part of
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