
3.  Microsoft Office Word as the Editor 
 
Microsoft Office Word (MS Word) is Microsoft’s flagship word processing 

software. Its latest version is MS Word 2007. MS Word 2007 has undergone major 

architectural and functional changes compared to the previous MS Word 2003 

release. MS Word is a popular powerful tool to create any type of documents. Both 

of these versions have the math typesetting capability. However MS Word 2007 

has a superior full featured math typesetting tool compared to MS Word 2003.  

 

3.1. Math Typesetting in Word 
 
While MathML is human-readable, it is anticipated that, in all but the simplest 

cases, authors will use equation editors, conversion programs, and other specialized 

software tools to generate MathML. Several versions of such MathML tools 

already exist, and a number of others, both freely available software and 

commercial products, are under development. 

 

The education community is a large and important group that must be able to put 

scientific curriculum materials on the web. At the same time, educators often have 

limited time and equipment, and faces difficulties in authoring technical web 

documents. Students and teachers need to be able to create mathematical content 

quickly and easily, using intuitive, easy-to-learn, low-cost tools. 

 

3.1.1. MS Word 2003 Equation Editor 
 

Equations are built by entering symbols, operators and templates into slots in a 

special box within the MS Word document window. The Equation Editor includes 

a toolbar that has many math symbols (e.g., greater than or less than sign, infinity, 

equal sign) and templates (e.g., fractions, summations, integrals). The math 

symbols or templates act as objects once inserted into the MS Word document. 

Equation Editor comes as an additional plug-in to the MS Word. Equation Editor 
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3.0 is the latest version which comes with MS Word 2003. This is bit cumbersome 

and time consuming when typesetting large number of mathematical expressions. It 

is good for short documents or documents containing few mathematical 

expressions.   

 

3.1.2. MS Word 2007 Equation Builder 
 
In MS Word 2007, Microsoft took a ground up approach in creating a new set of 

tools to edit and display mathematical expressions. It is named as Equation Builder 

and it includes the following notable features: 

 

• Equations are regular MS Word text format unlike the objects in MS Word 

2003. So they are integrated with regular MS Word formatting. 

• High-quality display and typography. MS Word 2007 follows the TEX 

standards with new math fonts. 

• Two input methods:  

o User Interface  

o Linear format (keyboard syntax, i.e. a^2 for a2, or (a+b)/(b+c) for the 

fraction 
cb
ba

+
+ ). 

• Save custom mathematical equations and use them later. This saves time 

and effort when using the similar complex equations in an MS Word 

document. 

 

 

3.2. MS Word and XML Data Formats 
 
Both the MS Word 2003 and MS Word 2007 versions use XML data formats to 

save the data. Following sections describe these two different XML formats in 

detail.  
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3.2.1. MS Word 2003 and WordProcessingML  
 
The ‘.doc’ file format in MS Word 2003 is a proprietary binary format. MS Word 

2003 files save the data in an XML format. Originally called WordML, 

WordprocessingML provides a complete grammar for representing a MS Word 

document as XML. This XML document is a single monolithic file with embedded 

items like pictures as binary encoded blocks within the XML. With an XML-based 

file format, WordprocessingML, MS Word 2003 provides new opportunities for 

using XSL transformation to extract data and manipulate. However, due to the lack 

of publicly available information on this format developers face difficulties in 

working natively.  Following Figure 3-1 shows an XML of a simple MS Word 

document.  

 

<?xml version="1.0"?> 

<?mso-application progid="Word.Document"?> 

<w:wordDocument  

xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml"> 

<w:body> 

   <w:p> 

      <w:r> 

         <w:t> XML in Microsoft Word 2003.</w:t> 

      </w:r> 

   </w:p> 

</w:body> 

</w:wordDocument> 

 
Figure 3-1 - WordprocessingML in a Word Document 

 
 
“wordDocument” is the root element of the overall hierarchy of objects in a MS 

Word document: A document is made up of paragraphs. A paragraph is made up 

of text runs. A text run is made up of pieces of text. Although representing the text 

content is fairly simple in WordprocessingML, representing images and objects is 

complex and hence retrieve of those contents also difficult since the lack of 

information on internal architecture. 
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As mentioned above, paragraphs (<w:p>) are the most basic unit of a Word 

document. It contains three pieces of information: paragraph properties, inline 

content and optional revision IDs used for document merge and compare. A 

paragraph may occur at any location which allows block level content.  

 
<w:p> 
  <w:pPr> 
    <w:b/> 
  </w:pPr> 
  <w:r> 
    <w:t>The quick</w:t> 
  </w:r> 
  <w:r> 
    <w:rPr> 
      <w:i/> 
    </w:rPr> 
    <w:t>brown</w:t> 
  </w:r> 
  <w:r> 
    <w:t>fox.</w:t> 
  </w:r> 
</w:p> 
 

Figure 3-2 - WordprocessingML Paragraph 
 

Figure 3-2 above shows a WordprocessingML paragraph which has paragraph 

properties specified as bold and run properties specified as italic.  

  

3.2.2. MS Word 2007 and OpenXML 
 

The structure of the MS Word 2007 document is based on the Office OpenXML 

file formats. MS Word 2007 Office system applications such as MS Word and MS 

Excel have introduced new file extensions for documents which used this new file 

format. These new MS Word files use the ‘.docx’ file extension while the previous 

MS Word 2003 binary format documents use the familiar ‘.doc’ file format.  Files 

created in the new format also have a distinctive file extension for each application, 

depending on the file type as shown in following Table 3-1. 
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MS Word 2007 file Type Extension 

Word 2007 XML Document .docx 

Word 2007 XML Macro-Enabled Document  .docm 

Word 2007 XML Template  .dotx 

Word 2007 XML Macro-Enabled Template  .dotm 
 

Table 3-1 - File Extensions for MS Word 2007 File Types 
 
 

This Office OpenXML file formats are based on standard ZIP file technology. 

These Office Open XML file formats are on their way to becoming a published 

European Computer Manufacturers Association (ECMA) standard. The goal of this 

new file format 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 and line-of-business 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 Microsoft Office documents [7].  

 

The top-level file (.docx file) is known as a package. Since a package is 

implemented as a standard ZIP archive, it automatically provides compression. 

This makes its contents instantly accessible to many existing utilities and APIs on 

both Windows platforms and other platforms alike.  

 

Inside a package there are two kinds of internal components in MS Word 2007 

package: parts and items.  In general, parts contain content and items contain 

metadata describing the parts. Items can be further subdivided into relationship 

items and content-type items. A part is an internal component containing content 

that is persisted inside the package. The majority of parts are simple text files that 

are serialized as XML with an associated XML schema. However, parts can also be 

serialized as binary data when necessary, for example when a MS Word document 

contains a graphic image or a media file.  
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Following Figure 3-3 shows the hierarchical directory structure for a MS Word 

2007 document that contains images and embedded objects. 

 

 
 

Figure 3-3 - File Structure of a MS Word 2007 Document  
(Original is in color) 

 

 

A part is named using a Uniform Resource Identifier (URI) that contains its relative 

path within the package file combined with the part file name. For example, the 

main part within the package for a MS Word document is /word/document.xml. 

document.xml adheres to the WordprocessingML schema.  Below are a few more 

typical part names that can be found inside the package for a simple MS Word 

document: 

• /[Content_Types].xml  

• /_rels/.rels  

• /docProps/app.xml  

• /docProps/core.xml  

• /word/_rels/document.xml.rels  

• /word/document.xml  

• /word/fontTable.xml  

• /word/settings.xml  
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• /word/styles.xml  

• /word/theme/theme1.xml 

 

The Office Open XML file formats use relationships to define associations between 

a source and a target part. A package relationship defines an association between 

the top-level package and a part. A part relationship defines an association between 

a parent part and a child part.  Relationships are defined in internal components 

known as relationship items and are always created inside folders named _rels.   

 

Every part inside a package is defined in terms of a specific content type. A content 

type is metadata which defines a part's media type, a subtype, and a set of optional 

parameters. Any content type used within a package must be explicitly defined 

inside a component known as a content type item. Each package has exactly one 

content type item named /[Content_Types].xml.  

 

3.2.3. Office Math Markup Language (OMML) 
 

OMML is a mathematical markup language which can be embedded in 

WordprocessingML. According to Microsoft they have several reasons on not to 

choose MathML for mathematical representations in OpenXML document formats. 

 

• MS Word needs to allow users to embed arbitrary span-level material 

(basically anything which can be put into a MS Word paragraph) in math 

zones and MathML is geared toward allowing only math in math zones 

• Desire to have an XML that corresponds closely to the internal format, 

aiding performance and offering readily achievable robustness 

 

Presentation tag set of MathML is somewhat different to the OMML. In most cases 

OMML is more verbose compared to MathML. The main differences between 

MathML and OMML are: 
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• MathML built-up objects may be described by an infix notation, while 

OMML's are described by a prefix notation  

• MathML built-up object arguments are defined by position, while OMML's 

are tagged explicitly  

 

Following Table 3-2 shows an example on the two ways of representing the built-

up fraction a/b. This shows how OMML has explicit argument tags, whereas 

MathML determines arguments by position. 

  

OMML Representation MathML Representation 

<m:f>  
  <m:num>  
    <m:mr>a</m:mr>  
  </m:num>  
  <m:den>  
    <m:mr>b</m:mr>  
  </m:den>  
</m:f> 

<m:mfrac>  
  <m:mi>a</m:mi>  
  <m:mi>b</m:mi>  
</m:mfrac> 

 
Table 3-2 - OMML vs. MathML Representation 

 
 
OMML tags are always written with a math namespace prefix like “m:” Using 

namespace prefixes allows the XML parser to delegate to the appropriate tag-set 

owner. Following Table 3-3 summarizes the built-up objects in the Office math 

model along with the OMML and target MathML tags.  
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Built-up Office Math Object OMML tag MathML tag 

Accent          acc  mover/munder  

Bar  bar  mover/munder  

Box          box  menclose (approx)  

BoxedFormula      borderBox  menclose  

Delimiters  d  mfenced  

EquationArray  eqArr  mtable (with alignment groups)  

Fraction  f  mfrac  

FunctionApply  func  &FunctionApply; (binary operator) 

LeftSubSup  sPre  mmultiscripts (special case of)  

LowerLimit  limLow  munder  

Matrix  m  mtable  

Nary  nary  mrow followed by n-ary mo  

Phantom  phant  mphantom and/or mpadded  

Radical  rad  msqrt/mroot  

GroupChar  groupChr  mover/munder  

Subscript  sSub  msub  

SubSup  sSubSup  msubsup  

Superscript  sSup  msup  

UpperLimit  limUpp  mover  
 

Table 3-3 - Summary of the OMML along with the MathML Tags 
 
 

3.3. Word Automation Techniques 
 

Word automation is all about programmatically generating or manipulating MS 

Word documents. This can be achieved in two ways as discussed below: 
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3.3.1. Using MS Word Object Model 
 

Word automation almost completely involves working with objects and reference 

types. Almost all of the tasks which can be performing on MS Word can be done 

programmatically using the .NET technology. Word Object Model is arranged in a 

hierarchical order, and the two main classes at the top of the hierarchy are the 

Word.Application and Word.Document classes.  

 

The Word object model closely follows the user interface. The Application object 

represents the entire application, each Document object represents a single MS 

Word document and the Paragraph object corresponds to a single paragraph. Each 

of these objects has many methods and properties that allow manipulating and 

interacting with it. Microsoft Visual Studio 2005 Tools for the Microsoft Office 

System extends many of these native objects into host items and host controls that 

can be used in document-level customizations. Following Figure 3-4 depicts a 

high-level object model of an MS Word application [8]. 

 

 
 

Figure 3-4 - Word Object Model Abstract 
 
 
 
 
 

 23



The Application Object: 

The Application object represents the MS Word application, and is the parent 

of all of the other objects. Its members usually apply to Word as a whole. 

The Document Object: 

The Document object is central to programming MS Word and represents a single 

Word document. The document that has the focus is called the active document and 

is represented by the Application object's ActiveDocument property. 

The Selection Object: 

The Selection object represents the area that is currently selected. 

The Range Object: 

The Range object represents a contiguous area in a document, and is defined by a 

starting character position and an ending character position. 

The Bookmark Object: 

The Bookmark object is similar to the Range object in that it represents a 

contiguous area in a document, with both a starting position and an ending position. 

 

For automating MS Word 2003 documents Microsoft Object Library 11.0 COM 

reference needs to be given and for MS Word 2007 it is Microsoft Object Library 

12.0. 

 

3.3.2. Macro Programming 
 
Macros allow creating short programs to automate long or repetitive tasks in MS 

Word with a certain level of interactivity. A macro is a series of commands and 

instructions that can be grouped together as a single command to accomplish a task 

automatically. The Visual Basic Editor and the MS Word VBA programming 

environment features a complete and very powerful integrated development 

environment for writing, running, testing, and debugging VBA macros. 

 

A new change introduced in the 2007 Office release is that there are different 

extensions for files that are macro-enabled versus those that are macro-free. Macro-

enabled documents include a file name extension that ends with the letter "m" 

 24



instead of an "x." For example, a macro-enabled MS Word 2007 document has the 

‘.docm’ extension, and thereby allows any users or software applications, before a 

document opens, to identify that it contains code. This is due to the security 

concerns over the macro enabled documents which experienced in MS Word 2003. 

However macro security levels are used to help control the activation of executable 

code embedded within a MS Word document. 
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