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Architecture Overview 2 
This module provides an introduction to the Ecma Office Open XML Formats. It includes an overview of 

the history, features, and benefits of Open XML Formats and discusses how they have paved the way for 

more sophisticated and powerful use of Microsoft Office products. 

Goal & Objectives 

The goal of this module is to provide a foundation for understanding Open XML File Formats.  

After completing this module, participants will be able to:. 

¶ Identify the components that comprise Open XML Formats documents. 

¶ Discuss OPC and their relationship to the Open XML Formats. 

¶ Discuss how the Open XML Formats architecture enables advanced scenarios for 

document management and integration. 

Key Concepts 

Open Packaging Conventions 

OPC as defined by Ecma outline the generic conventions used in packaging the Open XML Formats   

Package 

The package is a ZIP container (.zip) that holds the components (parts) that comprise the document, 

as defined by the Open Packaging Conventions specification.  

Parts 

A part corresponds to one .xml file in a package. A package may contain several parts, for example, 

workbook.xml and several sheet<n>.xml files.  

Relationships    

The method used to specify how the collection of parts come together to form a document. 

Relationships specify the connection between a source part and a target resource and are stored in 

standard XML files and directories in the document package.  
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XML Schema Definition Tool (XSD)  

The XML Schema Definition tool generates XML schema or common language runtime classes from 

XDR, XML, and XSD files, or from classes in a runtime assembly.  

XML Paper Specification (XPS) 

The XML Paper Specification (XPS) describes electronic paper in a way that can be read by hardware, 

read by software, and read by humans.  

XML Path Language (Xpath) 

XML Path Language (XPath) is a query language that is used to search for and retrieve information 

contained within the nodes of an XML document. 

 

1.  Open XML Formats Experiences for End Users and Administrators  

The End-User Experience with the Open XML Formats  

Users will continue to interact with the Open XML Format documents exactly as they do today and 

will generally not be aware of any changes beyond the use of new file format extensions. 

Organizations also have the capability to override defaults or to specify a compatibility mode 

appropriate to their environment to ensure document exchange is a seamless experience for users 

in their organizations.  

The Open XML Formats are backward compatible to Office 2000 so everyone can benefit from this 

innovation. A compatibility pack is available to enable Office 2000, Office XP, and Office 2003 users 

to open, edit and save existing documents to the new formats.   

For Administrators: New File Extensions & Macro Management  

Familiar fixtures to Microsoft Office, the .doc, .xls, and .ppt, file extensions have been used since the 

release of Office 97. When the 2007 versions of Word, Excel or PowerPoint are installed, by default 

new documents will be saved using the new Open XML Formats.  

Along with the new file formats, the 2007 Office system introduces new file name extensions. The 

intent of the new extensions is to make it easy to differentiate the older binary file formats from the 

new XML-based file formats, to identify files with embedded code, thus making for easy 

interrogation or conversion, and to avoid confusion and save the added step of looking within the 

file itself to determine compatibility. 

The new default extensions borrow from the existing binary file extensions by appending the letter 

άȄέ ƭŜǘǘŜǊ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǎǳŦŦƛȄΦ hǘƘŜǊ hŦŦƛŎŜ ŘƻŎǳƳŜƴǘ ŦƻǊƳŀǘ ǘȅǇŜǎ ǘƘŀǘ ƭŜǾŜǊŀƎŜ ǘƘŜ ƴŜǿ ŦƛƭŜ 

format, including templates, add-ins, and PowerPoint shows, have also been given new extensions.  

Also introduced in the 2007 Office release are new extensions for files macro-enabled versus those 

that are macro-free. Macro-enabled documents include a file name extension that ends with the 

letter "m" instead of an "x." For example, a macro-enabled Word 2007 document uses the .docm 

extension. This allows any user or software application, before a document opens, to identify that it 
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contains potentially dangerous code. Files containing VBA, macros, or other executable code are 

given the macro-enabled extension. 

The new file extensions for the 2007 Office system document types include: 

¶ Default macro-ŦǊŜŜ ŦƛƭŜǎ ŜƴŘ ǿƛǘƘ ΨȄΩΦ 

¶ Macro-ŜƴŀōƭŜŘ ŦƛƭŜǎ ŜƴŘ ǿƛǘƘ ΨƳΩΦ 

¶ 9ȄŎŜƭ .ƛƴŀǊȅ ²ƻǊƪōƻƻƪǎ ŜƴŘ ǿƛǘƘ ΨōΩΦ  

The table below shows the 2007 file extension changes. 

 

Table 1: New 2007 Microsoft Office system File Extensions 
 

Word 2007  File Formats 

.docx Word Document (.docx) 

.docm Word Macro-enabled Document (.docm) 

.dotx Word Template (.dotx) 

.dotm Word Macro-enabled Document Template (.dotm) 

Excel 2007 File Formats 

.xlsx Excel Workbook (.xlsx) 

.xlsm Excel Macro-enabled Workbook (.xlsm) 

.xltx Excel Template (.xltx) 

.xltm Excel Macro-enabled Workbook Template (.xltm) 

.xlsb Excel Binary Workbook (.xlsb) 

.xlam Excel Add-in (.xlam) 

PowerPoint 2007  File Formats 

.pptx PowerPoint Presentation (.pptx) 

.pptm PowerPoint Macro-enabled Presentation (.pptm) 

.ppsx PowerPoint Slide Show (.ppsx) 

.ppsm PowerPoint Macro-enabled Slide Show (.ppsm) 

.potx PowerPoint Template (.potx) 

.potm PowerPoint Macro-enabled Presentation Template (.potm) 

.ppam PowerPoint Add-in (.ppam) 
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Macro-Enabled Files vs. Macro-free Files 

Another change in the 2007 Office system extensions is support for macro-enabled versus macro-

free files. Macro-enabled formats separate documents that are allowed to execute embedded 

macros / VBA projects. The file extension for Macro-ŜƴŀōƭŜŘ ŘƻŎǳƳŜƴǘǎ ŜƴŘǎ ǿƛǘƘ ǘƘŜ ƭŜǘǘŜǊ άƳέ 

ƛƴǎǘŜŀŘ ƻŦ ŀƴ άȄΦέ CƻǊ ŜȄŀƳǇƭŜΣ ŀ ƳŀŎǊƻ-enabled Word document will have a .docm extension, and 

thereby allow any user or software program, before a document opens, to immediately identify if it 

might contain macros or VBA projects. 

Macro-Enabled vs. Macro-free files can be summed up as follows: 

¶ Macro-free files to ensure confidence that macros or VBA projects will not execute. 

¶ Separate macro-enabled file type for files containing executable macros or VBA projects. 

¶ Macro-enabled files include any file containing any VBA, Excel Macro-Sheets, or PowerPoint Action 

Commands. 

By default, the 2007 Office system documents saved in Office XML Formats are considered to be 

macro-free files and therefore cannot contain macros or VBA projects. This behavior helps protect 

organizations from unwanted macros and VBA projects. While documents can still contain and use 

macros in the 2007 Office system, the user or developer will be required to specifically save these 

documents as a macro-enabled document type. In fact, trying to save a file containing macros with a 

macro-ŦǊŜŜ ŜȄǘŜƴǎƛƻƴ ǿƛƭƭ ƴƻǘ ǎǳŎŎŜŜŘΦ ¢Ƙƛǎ ǎŀŦŜƎǳŀǊŘ ǿƛƭƭ ƴƻǘ ŀŦŦŜŎǘ ŀ ŘŜǾŜƭƻǇŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ōǳƛƭŘ 

solutions, but will allow organizations to use documents with more confidence. 

Macro-enabled files have the exact same file format as macro-free files, but contain additional parts 

that macro-free files do not. The additional parts depend on the type of automation found in the 

document. A macro-enabled file that uses VBA will contain a binary part that stores the VBA project.  

Any Excel workbook that utilizes Excel 4.0-style macros (XLM macros) or any PowerPoint 

presentation that contains action buttons are also saved as macro-enabled files. If a code-specific 

part is found in a macro-free file, whether placed there accidentally or maliciously, the Office 

applications will not allow the code to executeτwithout exception. 

Developers can now determine if any code exists within a 2007 Office document file before opening 

ƛǘΦ tǊŜǾƛƻǳǎƭȅ ǘƘƛǎ άŀŘǾŀƴŎŜ ƴƻǘƛŎŜέ ǿŀǎƴΩǘ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ŎƻǳƭŘ ōŜ Ŝŀǎƛƭȅ ŀŎŎƻƳǇƭƛǎƘŜŘ ƻǳǘǎƛŘŜ ƻŦ 

Office.  A developer can inspect the package file for the existence of any code-based parts and 

relationships without running Office and potentially risky code. If a file looks suspicious, a developer 

can remove any parts capable of executing code from the file, so the code can cause no harm. 
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2. Ecma Open Office XML Formats File Structure  

Ecma Office Open XML Formats    

The Ecma Office Open XML Formats are standard file formats that describe a family of XML 

schemas, collectively called Office Open XML, which define the XML vocabularies for word-

processing, 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 and line-of-business systems, as well as to support and strengthen document archival 

and preservation. 

Ecma International  

Ecma International is a standards organization that is the approving authority for Ecma Office Open 

XML Formats standards.  

Find it here: http://www.ecma-international.org 

Open XML Formats Specifications  

The Open XML Formats specifications are modular in nature and are designed to provide the 

ŀǇǇǊƻǇǊƛŀǘŜ ƭŜǾŜƭ ƻŦ ŘŜǇǘƘ ǘƻ ƳŀǘŎƘ ǘƘŜ ǊŜŀŘŜǊǎΩ ƭŜǾŜƭ ƻŦ ƛƴǘŜǊŜǎǘΦ The final draft of the Office Open 

XML v1.0 format is available in five separate parts (in PDF format) as well as six accompanying 

electronic annexes.  

The five parts are: 

Part 1 - Fundamentals 

Part 2 - Open Packaging Conventions 

Part 3 - Primer 

Part 4 - Markup Language Reference 

Part 5 - Markup Compatibility and Extensibility 

The Open XML Formats specifications are located on the Ecma website: 

http://www.ecma-international.org/news/TC45_current_work/TC45-2006-50_final_draft.htm 

These specifications are freely available to those who wish to implement the Open XML Formats. 

The specifications are protected under the Microsoft Open Specification Promise. The OPS 

guarantees that Microsoft will not enforce any patent claims that are necessary to implement the 

functionality enclosed within the Open XML Formats specifications. This ensures that developers 

who choose to implement the full Open XML Formats specification can do so without fear of 

intervention from Microsoft. 

The CNS is located here: http://www.microsoft.com/interop/osp/default.mspx 

http://www.ecma-international.org/
http://www.ecma-international.org/news/TC45_current_work/TC45-2006-50_final_draft.htm


1. Architecture Overview 

Open XML Formats Training 2/20/2007 1-6 

Alternative Representations of Final Draft  

Because the Open XML Formats specifications are published by Ecma international, they are no 

longer under the direct control of Microsoft. Ecma international will manage future updates to the 

Open XML Formats, and ensures external organizations will have consistency in file format usage 

because they can adhere to a known standard published by a 3rd party standards body. [ŜǘΩǎ ƭƻƻƪ ŀǘ 

some of the details.  

File Structure  

Open XML Formats use generic Open Packaging Conventions principles (described in Section 3), and 

offer a specific method for implementing OPC. Open XML Formats utilize XML reference schemas 

and a ZIP container called a package. The schema and all its parts are housed in the package. The 

combination of XML and ZIP allows for a robust and modular format that enables a large number of 

new scenarios.  

Each file is composed of a collection of any number of parts. This collection of parts an their 

relationship parts are what defines the document. Document parts are held together by the 

container (package) using the industry standard ZIP format. Most parts are simply XML files that 

describe application data, metadata, and customer data stored inside the container file. 

The file structure is summed up as follows: 

¶ ZIP Package (container) with compression. 

¶ Document parts that define the document. 

¶ Non-XML document parts, such as binary images or OLE objects. 

¶ Relationship parts that define the file structure. 

¶ Subdirectories that help structure the document files. 

The XML and ZIP combination results in robust, tightly integrated but modular and highly flexible 

XML file formats for Office documents that enables a large number of new scenarios. 

Figure 1: Open XML Formats File Container 
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 [ŜǘΩǎ ŜȄǇƭƻǊŜ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ hŦŦƛŎŜ ·a[ CƻǊƳŀǘǎ ƛƴ ƎǊŜŀǘŜǊ ŘŜǘŀƛƭ ŀƴŘ ŘƛǎŎǳǎǎ Ƙƻǿ ǘƘŜ 

three participating Office programs utilize the format. 

ZIP Package 

Many elements go into creating a Microsoft Office document. Some of these are commonly shared 

across all Office applications, for example, document properties, style sheets, charts, hyperlinks, 

diagrams, and drawings. Other elements are specific to each application, like worksheets in Excel, 

slides in PowerPoint, or footnotes and references in Word. 

When users save a document with either current or previous versions of Microsoft Office, a single 

file is written to disk, which, subsequentlȅΣ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ƻǇŜƴŜŘΦ ¢ƘŜ ΨǎƛƴƎƭŜ ŦƛƭŜΩ ƳŜǘŀǇƘƻǊ ƛǎ 

important to how documents are stored, managed and shared in practice. By wrapping all of the 

individual parts in a ZIP container, documents still remain a single file instance. The use of a single 

package file to represent the entity of a single document means users enjoy the same experience as 

today when saving and opening documents with the 2007 Office system and even though the 

program sees many individual parts, users continue to work with just a single file. 

The ZIP package file container is summed up as follows: 

¶ Industry standard format. 

¶ Compression reduces storage requirements. 

¶ ¦ǎŜǊǎ ŎƻƴǘƛƴǳŜ ǘƻ ŜȄǇŜǊƛŜƴŎŜ ŀ ΨǎƛƴƎƭŜ ŦƛƭŜΩΦ 

¶ Developers can process file with standard tools. 

With previous Office versions, the formats were structured to mirror the in-memory structures of 

the applications and to run on low memory machines with slow hard drives. Developers looking to 

manipulate the content of an Office document had to know how to read and write data according to 

the structured storage defined within the binary file. This process is known to be complex and 

challenging, notably because the Office binary file formats were designed to be primarily accessed 

through the Office programs that did not support open standards. A huge amount of time was spent 

decoding the binary structures. Because of this, altering Office binary files programmatically without 

the Office applications has also been identified as a leading cause of file corruption, and has 

deterred some developers from even attempting to make alterations to the files. 

ZIP was chosen because it is a well-understood industry standard. There are many tools available 

today to work with the ZIP format, and using ZIP provides a flexible, modular structure that allows 

for an expansion of functionality, going forward. Therefore, developers will have access to the 

complete contents of the 2007 Office system documents by using any of the numerous tools and 

technologies that work with industry-standard ZIP files.  

Once a container package file has been opened, developers can manipulate any of the document 

parts found within the package that define the document. For instance, a developer can open a 

Word document that uses Office XML formats, locate the XML part that represents the body of the 
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Word document, alter the part by using any technology capable of editing XML, and return the XML 

part to the container package to create an updated Office document. This scenario is only one of the 

countless others that will be possible as a result of new format. 

Note:  To understand the composition of an Office XML Formats file, you might want to extract a file 

and view the contents. To open the file, use a ZIP application, such as WinZip from WinZip Computing 

Corporation, installŜŘ ƻƴ ȅƻǳǊ ŎƻƳǇǳǘŜǊΦ ²ƛƴŘƻǿǎ ·t ƛƴŎƭǳŘŜǎ ŀ άŎƻƳǇǊŜǎǎŜŘ ŦƻƭŘŜǊέ ŦŜŀǘǳǊŜ ǘƘŀǘ 

supports the ZIP format. 

Parts 

Within an Open XML Formats package, many logical pieces of the file are stored as individual files, 

called parts. A part corresponds to one file in the package. Document parts are stored in the 

container file or package using the industry-standard ZIP format. Most parts are XML files that 

describe application data, metadata, and even customer data, stored inside the container file.  This 

modularity is one of the key characteristics of the file format. Modularity enables a developer to 

quickly locate a specific part and work directly with just that part. Parts can be edited, exchanged, or 

even removed depending on the desired outcome of a specific business need. 

All the Office programs share some of the same types of parts, such as the document properties, 

thumbnail, metadata, and relationship parts. Some parts are unique to the application document 

type they represent. For example, Word 2007 creates document-related parts, Excel creates 

spreadsheet-related parts, and PowerPoint 2007 creates parts related to slide presentations. A 

worksheet part will only be found in an Excel document, while a slide master part will only appear in 

a PowerPoint document. The types of parts and the number of parts that a package contains will 

depend on the application that creates the ZIP container file and the contents of the document.  

Parts can be summed up as follows: 

¶ Modular pieces that make up an Office file. 

¶ Each part ƛǎ ŀ ΨŦƛƭŜΩ ƛǘǎŜƭŦΦ 

¶ Primarily XML (exceptions are files preserved in native format). 

¶ Native formats used for developer convenience (binary images, OLE objects, VBA code, etc). 

XML Parts 

Parts can be different physical content types. Parts used to describe data used by Office applications 

are stored as XML. These parts conform to the XML reference schema that defines the associated 

Office feature or object.   

For example, in an Excel file the data that represents a worksheet is found in an XML part that 

adheres to the Office schema for an Excel Worksheet. Specifically, worksheets are stored in the 

worksheets directory and are named sheet1.xml, sheet2.xml and so on. Then, by using standard XML 

technologies, developers can apply their knowledge of the Office schemas to easily parse and create 

the 2007 Office system documents.  
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Non-XML Parts 

In some cases, it is advantageous to have parts stored in their native content type. These parts are 

not stored as XML. Non-XML parts supported as native files may also be included in the package, 

such as binary files representing images, OLE objects embedded in the document, or Visual Basic 

scripts. These non-XML parts are stored in the /media or /embeddings sub-directory. 

Images in an Office document are stored as binary files (.png, .jpg, and so on.) within the document 

package. Therefore, you can open the package container by using a ZIP utility and immediately view, 

edit, or replace the image in its native format. Not only is this storage approach more accessible, but 

it requires less internal processing and disk space than storing an image as encoded XML.  

Other notable parts stored as binary parts are VBA projects and embedded OLE objects. Embedded 

OLE objects are binary only if the associated OLE server provides only a binary representation. 

Embedded documents embed their contents as another XML package. 

Part Names 

An Office Open XML part name contains only ASCII characters, in escaped or non-escaped form.  

The following ASCII characters are permitted in non-escaped form:  

"!", "$", "%", "&", "'", "(", ")", "*", "+", ",", "-",  "." 

the decimal digits "0"ς"9", ":", ";", "=", "@",  

the Latin alphabetic characters "A"ς"Z" and "a"ς"z", "_", and "~".  

All other ASCII characters are permitted only when escaped as an encoded triplet of the form "%HH", 

where H is a hexadecimal digit.   

Relationship Parts  

Parts can be related to other parts. Relationships are the glue that holds parts together.  

Relationships provide the structure for an Office file.   

While the parts make up the content of the file, the relationships describe how the pieces of content 

work together.  

Whereas parts are the individual elements that make up an Office document, relationships specify 

how the collection of parts come together to form the actual document. Relationships are defined 

by using XML, which specifies the connection between a source part and a target resource. For 

example, the connection between a slide and an image that appears in that slide is identified by a 

relationship. Relationships themselveǎ ŀǊŜ ǎǘƻǊŜŘ ǿƛǘƘƛƴ ·a[ ǇŀǊǘǎ ƻǊ άǊŜƭŀǘƛƻƴǎƘƛǇ ǇŀǊǘǎέ ƛƴ ǘƘŜ 

document container. If a source part has multiple relationships, all subsequent relationships are 

listed in same XML relationship part. 
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Relationships can be summed up as follows: 

¶ A part that provides the connection between two other parts. 

¶ Connections described using XML. 

¶ Defines the file format structure with easy navigation. 

¶ Can reference external, linked resources. 

Relationships play a key role in Office XML Formats, and every part that appears in the document is 

referenced by at least one relationship.  

The implementation of relationships makes it possible for parts to never directly reference other 

parts, and connections between parts are directly discoverable without having to look within the 

content of parts. Within parts, all references to relationships are represented using a Relationship 

ID, which allows all connections between parts to stay independent of content-specific schema.  

Note: An easy way to edit an XML file is to just edit the relationships, however this process may leave 

dangling XML code that could be retrieved.  But there can (and probably will) be XML code that 

ŘƻŜǎƴΩǘ ǇǊƻŘǳŎŜ ŀƴȅǘƘƛƴƎ ǾƛǎƛōƭŜ ƻƴ ǘƘŜ ǎŎǊŜŜƴ ōŜŎŀǳǎŜ ƛǘǎ ǊŜƭŀǘƛƻƴǎƘƛǇ Ƙŀǎ ōŜŜƴ ƳƻŘƛŦƛŜŘ ƻǊ ŘŜƭŜǘŜŘΦ 

Figure 2: High-level Relationship Diagram 
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The following example shows a relationship part in an Excel 2007 workbook containing two 

worksheets: 

 

It is important to note that relationships represent not only internal document references but also 

external resources. For example, linked pictures or objects in a document are represented using 

relationships as well. The files in native format are kept in separate directories called \media and 

\embeddings. This makes links in a document to external sources easy to locate, inspect and alter. It 

offers developers the opportunity to repair broken external links, validate unfamiliar sources or 

remove potentially harmful links. 

The use of relationships in Office XML Formats benefits developers in a number of ways. 

Relationships simplify the process of locating content within a document because you do not need 

to parse document-specific XML to find parts τ neither do you need to do so to find internal and 

external document resources. Relationships allow you to quickly take inventory of all the content 

within a document.  

For example, if you need to count the number of worksheets in an Excel workbook, you can inspect 

the relationships for how many sheet parts exist. You can also use relationships to examine the type 

of content in a document. This is helpful in instances where you need to identify if a document 

contains a particular type of content that may be harmful, such as an OLE object that is suspect, or 

helpful, as in a scenario where you want to extract all JPEG images from a document for reuse 

elsewhere. 

Relationships also allow developers to manipulate documents without having to learn application 

specific syntax or content markup. For example, without any knowledge of how to program 

PowerPoint, a developer solution could easily remove extraneous slides for a presentation by 

ŜŘƛǘƛƴƎ ǘƘŜ ŘƻŎǳƳŜƴǘΩǎ ǊŜƭŀǘƛƻƴǎƘƛǇǎΦ 

The figure below shows the file structure of the ZIP container in a word processing document with 

the files in the word folder: 


