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[bookmark: _Toc209243079]Abstract
Ecma Office Open XML (Open XML) is an international, open standard for word-processing documents, presentations, and spreadsheets that can be freely implemented by multiple applications on multiple platforms. Microsoft, in cooperation with other IVA members and partners, put Open XML to the test in real-world business scenarios at the IVA Open XML Interoperability Lab. The tested solutions demonstrated the interoperability of Open XML files across a wide range of applications on mixed platforms. Open XML lets the data inside of documents be tagged for queries; at the same time, it makes them compatible and editable by many applications across operating systems and platforms. In this collection of use cases, we demonstrated these aspects of Open XML documents
[bookmark: _Toc201634973]
The information contained in this document represents the current view of Microsoft Corporation on the issues discussed as of the date of publication. Because Microsoft must respond to changing market conditions, it should not be interpreted to be a commitment on the part of Microsoft, and Microsoft cannot guarantee the accuracy of any information presented after the date of publication.
This White Paper is for informational purposes only.  MICROSOFT MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO THE INFORMATION IN THIS DOCUMENT.
Microsoft may have patents, patent applications, trademarks, copyrights, or other intellectual property rights covering subject matter in this document. Except as expressly provided in any written license agreement from Microsoft, the furnishing of this document does not give you any license to these patents, trademarks, copyrights, or other intellectual property.

This documentation is licensed to you under the Creative Commons Attribution-Share Alike 3.0 United States License. 


 To view a copy of this license, visit http://creativecommons.org/licenses/by-sa/3.0/ or send a letter to Creative Commons, 543 Howard Street, 5th Floor, San Francisco, California, 94105, USA.  When using this documentation, provide the following attribution: Interoperability Lab with Open XML

Unless otherwise noted, the example companies, organizations, products, domain names, e-mail addresses, logos, people, places and events depicted herein are fictitious, and no association with any real company, organization, product, domain name, email address, logo, person, place or event is intended or should be inferred.  
© 2008 Microsoft Corporation. 
Microsoft, SharePoint, and Visual Studio are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.
The names of actual companies and products mentioned herein may be the trademarks of their respective owners.




Table of Contents
INTEROPERABILITY LAB WITH OPEN XML	1
White Paper	1
Abstract	1
Introduction	4
Lab Scenarios	5
Authoring	6
Viewing and Publishing	7
Business Process Integration	8
IVA Members Participating in the Interoperability Lab with Open XML	10
Technical Implementations	11
Sharing Documents Across Applications and Platforms	11
OpenSUSE	12
Xandros	15
Process Documents with Server Applications	17
Custom XML Schema with MarkLogic Server	18
Business Intelligence with Datawatch Monarch V9	21
Related Links	26
Appendix 1: Interop Vendor Alliance	27
Appendix 2: Open XML	28



[bookmark: _Toc209243080]Introduction

In today’s heterogeneous business environments, interoperability is critical. Organizations use business applications that run on many different platforms; consequently, the ability to share information between platforms is very important. Employees and customers want to be able to access information anytime, anywhere—from their mobile devices to branch offices of their organizations. People want to be able to collaborate remotely—an employee in Beijing with a Mac or a Linux-based computer may need to collaborate on a file with an employee in Detroit who is using Microsoft® Office Excel® on a Windows®-based computer. A customer may want to search for particular data or for certain pieces of information in the body of a document. Interop Vendor Alliance (IVA) customers have said loud and clear that they want document interoperability and the widespread adoption of Open XML represents a promising advance toward this goal. (For more information about the IVA, see 
Appendix 1.)
ECMA Office Open XML Formats is an international, open standard for word-processing documents, presentations, and spreadsheets that can be freely implemented by multiple applications on multiple platforms.
Broad interoperability of Open XML among various authoring, viewing, and business integration applications lets users create, view, archive, and re-use documents across mixed desktop, mobile, and server operating systems. (For more information about Open XML, see Appendix 2.)
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Microsoft, in cooperation with other IVA members and partners, put Open XML to the test in real-world business scenarios at the IVA Open XML Interoperability Lab. The tested solutions demonstrated the interoperability of Open XML files across a wide range of applications on mixed platforms.
Three scenarios were tested to demonstrate the interoperability of Open XML:
Authoring
Viewing and Publishing
Business Process Integration


[bookmark: _Toc209243082]Authoring

The IVA tested multiple client applications running on different platforms to demonstrate the interoperability of Open XML through translation to other formats like Open Document Format, or ODF.

[bookmark: _Toc209243096]Figure 1: Authoring and sharing through translation
Authoring and publishing scenarios were tested using the Open XML/ODF Translator to convert documents from Open XML to Open Document Format. One scenario involved posting the documents to a file share and then opening them on various operating systems using OpenOffice. 






[bookmark: _Toc209243083]Viewing and Publishing

The IVA tested document interoperability on mobile devices and other client applications that open and preview files.


[bookmark: _Toc209243097]Figure 2: Viewing and publishing on multiple platforms

The IVA used multiple desktop and mobile operating systems  to preview Open XML documents, spreadsheets, and presentations before opening them in a variety of applications that support Open XML. Dynamic previews of Open XML files also were tested on multiple browsers with Web-based e-mail.




[bookmark: _Toc209243084]Business Process Integration

The IVA tested complex workflows using server applications that can embed their own schema to read/write data, and server applications to create, index, archive or dynamically update documents. 



[bookmark: _Toc209243098]Figure 3: Server-side use of custom XML schema information

Business process integration scenarios were tested to demonstrate the use of custom XML in Open XML documents for server-side processing. Custom XML can include customer-defined semantics, such as an invoicing or addressing schema, and other structured data that enables simplified processing by back-end systems. 


[bookmark: _Toc209243099]Figure 4: Querying custom XML information from a back-end system



In a server document processing scenario, we uploaded several Open XML files that contained custom XML information to a server. A server script read the custom XML and retrieved only documents with certain information contained in the XML schema. Open XML documents were processed through a batch update by running a script that systematically replaced the logos used in each document stored on the server.


[bookmark: _Toc209243100]Figure 5: Business intelligence server generating Open XML spreadsheet 
from enterprise database

To demonstrate the ability of back-end systems to create Open XML files in a business intelligence scenario, we used a mapping schema that generated an Open XML spreadsheet from data in a database. The spreadsheet was shared between computers and other desktop systems, and changes were saved along the way. 




[bookmark: _Toc209243085]IVA Members Participating in the Interoperability Lab with Open XML
The solutions that IVA members and other industry partners demonstrated in the Open XML lab provided evidence that customers are able to use commercially available software on a variety of operating systems to author, edit, and view Open XML documents that can be dynamically linked to back-end server applications.

.



[bookmark: _Toc209243086]Technical Implementations
In the IVA labs, we demonstrated that sharing Open XML–based documents is possible across applications running on different platforms, and we illustrated using structured data contained in the document on server application to enable integrated workflows involving both client and server applications.
[bookmark: _Toc209243087]Sharing Documents Across Applications and Platforms
To demonstrate the interoperability of Open XML, we created and shared documents among client applications running on different operating systems and platforms, including several Linux distributions. We also showed the ability to read and edit on a mobile device. The scenarios included:
OpenSUSE and OpenOffice 2.3
Xandros and OpenOffice 2.0
TurboLinux and OpenOffice 2.3
During the lab scenarios it was noted that the implementation within TurboLinux and OpenSUSE were very similar. While the lab was completed successfully, the lack of an appreciable difference between the two negated the need for a detailed accounting. 


[bookmark: _Toc209243088]OpenSUSE
We first created an Open XML file using Microsoft® Office Word 2007 and saved the file as a DOCX file. Because Open XML is the default file format for Microsoft Office Word, we could then use the OpenXML/ Open Document Format (ODF) Translator Add-in for Office (available on Source Forge, http://sourceforge.net/) to convert the document from DOCX to ODF, letting the Microsoft Office Word 2007 file be saved as an OpenOffice file. This is shown in Figure 6. 



[bookmark: _Toc209243101]Figure 6 Word Open XML document saved as Open Document Format (ODF) using the ODF Add-in for Word 2007


The document was then posted on a share and opened in various Linux distributions using OpenOffice. Figure 7 and Figure 8 show the file listed and opened in the OpenSuse Linux distribution. 

[bookmark: _Toc209243102]Figure 7 Exported ODF file on OpenSUSE


[bookmark: _Toc209243103]Figure 8 Exported OpenOffice file opened in OpenSUSE
When the add-in translates the document, there may be elements that cannot be translated. The ODF Converter reports these details, as shown in 
Figure 9.


[bookmark: _Toc209243104]Figure 9 Report of elements in the document that cannot be converted
[bookmark: _Toc209243089]
Xandros
Another approach is to use a command in Linux to call an add-in to convert the Microsoft Office Word file into an ODF file. We used the Document Converter (which can be found at http://support.xandros.com/downloads/Openxml/) to convert the Open XML Word (DOCX) file on a computer running the Xandros Linux distribution. We could then open the ODF file with OpenOffice. The following figures show this approach.

[bookmark: _Toc209243105]Figure 10 Linux command for converting Open XML file (DOCX) to ODF file (ODT)



[bookmark: _Toc209243106]Figure 11 Showing resulting ODF document (ODT)


[bookmark: _Toc209243107]Figure 12 The document opened in OpenOffice on Xandros



[bookmark: _Toc209243090]Process Documents with Server Applications
Because Open XML is an international open standard XML, back-end applications can process Open XML–based documents without the need for proprietary applications to open, update, save, or read their data. The Open XML specification defines a way to embed custom XML into the document that can represent just about any data you choose; the data remains intact as an application opens the document, works with it, and then saves it. 
Open XML enables you to choose to bind elements from the custom XML back to properties in the document; the custom XML can then be manipulated by automated systems or by a user through an office automation application. The custom XML in the document can include customer-defined semantics, such as an invoicing or addressing schema, and other structured data that simplifies processing by back-end systems. Server applications, such as the MarkLogic XML Content Server and Datawatch Monarch Professional V9, can reuse information in the documents to enable complex workflows.
The scenarios we demonstrated in the second set of use cases included:
XML Content Server from Mark Logic (MarkLogic Server)
MarkLogic Server, a platform that provides a set of services used to build applications and support business processes based on content, enables you to load, query, manipulate, and render XML content. MarkLogic Server loads content “as is,” without requiring adherence to specific document type definitions (DTDs) or schema. You can use MarkLogic Server for content integration, content repurposing, custom publishing, search and discovery, and knowledge management. 
Monarch Professional V9 from Datawatch 
Monarch lets you extract, analyze, and export data from existing reports—without programming. With Monarch, you can combine and import data from additional data sources, such as databases and spreadsheets (including Open XML).

XML Content Server from Mark Logic
Monarch Professional V9 from Datawatch

[bookmark: _Toc209243091]Custom XML Schema with MarkLogic Server
First, we demonstrated the ability to use custom XML schema to process data stored in Open XML–based documents with MarkLogic Server (a special-purpose database designed specifically for content). We used the MarkLogic script language to read the data in the documents. Because the data was saved inside the Open XML document as custom XML, it was easy to retrieve the information using a known structure (the schema used to save the information).
 
We used the MarkLogic Server script language to load a set of documents. The MarkLogic Server does not require adherence to specific schema, eliminating the need for content preparation. 
We used the following custom XML schema embedded in the Word document:

	<?xml version="1.0"?>
<Customer>
   <Date></Date>
   <CompanyName> </CompanyName>
   <FirstName> </FirstName>
   <LastName> </LastName>
   <SSN></SSN>
   <Address> </Address>
   <ContactTitle> </ContactTitle>
   <Phone></Phone>
</Customer>


Table 1. How it is possible to retrieve the custom schema embedded in an Open XML document


[bookmark: _Toc209243108]Figure 13. Retrieving custom schema embedded in an Open XML document

We used XQuery to search on the document saved on the server for documents that satisfied a predefined criteria: for instance, all documents that were signed by “Pinco.”
We used the URI-lexicon on the Documents database. 
[image: ]
[bookmark: _Toc209243109]Figure 14. Documents database

This enabled us to quickly list all of the URIs in the database and to perform lexicon-based queries on the URIs.
[image: ]
[bookmark: _Toc209243110]Figure 15. Lexicon-based query
To demonstrate the ability to search, we then ran the following code to display the documents that have “Pinco” as the custom XML first name, as shown in Figure 18.
	for $x in cts:uris() 
    where fn:ends-with($x, ".docx") 
    and xdmp:zip-get(doc($x), customXml/item1.xml")/Customer/FirstName eq "Pinco"
return $x
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[bookmark: _Toc209243111]Figure 16. Query for a custom XML parameter


[bookmark: _Toc209243092]Business Intelligence with Datawatch Monarch V9
Datawatch Monarch Professional V9 is a business analytics tool that enables you to extract, analyze, and export data from existing reports, databases, and spreadsheets; you can also extract data from HTML files and PDF files. You can define mapping files to use raw formats, and then export that information to Excel files, which can be edited and published as reports. 

[image: OOXML]
[bookmark: _Toc209243112]Figure 17. Using Monarch Professional V9

In this demonstration, we used sample files that ship with the application. We created an XSLX spreadsheet from data in a back-end database with a schema that mapped the information in the report to fields in the database. Because Open XML is based on XML, it was easy for the server applications to generate files that could be used on the client side. We used the XSLX file on the client side and updated it with some charts, shared it, and reviewed it among multiple clients. 



We began by opening the report Classic.prn, as shown in Figure 20.
[image: ]
[bookmark: _Toc209243113]Figure 18. Opening a report

The report was produced by printing to a file on the mainframe. Monarch displays the report in a bare form, as shown in Figure 21.

[image: ]
[bookmark: _Toc209243114]Figure 19. Report open in Monarch 9.0



We then opened the report file Lesson 11.xmo. It contains the information needed to map the text in the previous report to an actual table, as shown in the following figures.

[bookmark: _Toc209243115]Figure 20. Report file

[image: ]
[bookmark: _Toc209243116]Figure 21 Opening the model


The report now appeared with the specified fields highlighted.


[bookmark: _Toc209243117]Figure 22 Report with highlighted fields
We then used the Export Wizard to export the file to Excel 2007, as shown in the figures that follow.

[image: ]
[bookmark: _Toc209243118]Figure 23 Export wizard

[bookmark: _Toc209243119]Figure 24 Export Wizard, table information

We then examined the resulting table. The generated file can then be edited on the client to add formulas and charts.

[image: ]
[bookmark: _Toc209243120]Figure 25 Resulting table


[bookmark: _Toc209243093]Related Links
For more information about Open XML, see:
http://openxmlcommunity.org/

For more information about MarkLogic Server, see:
http://www.marklogic.com/products/ml_server.html

For more information about Monarch Professional V9, see:
http://monarch.datawatch.com/monarch-pro.asp
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The Interop Vendor Alliance (IVA) was created to support and promote interoperability. The IVA is a cross-industry group of global software and hardware vendors that share the common goal of making mixed technologies work better together for their customers. When people work together, the solutions they design are more likely to work together as well. The IVA provides a venue for its members to share customer feedback and to tackle common interoperability challenges. Through member meetings, hands-on labs, and online forums, IVA members are working to solve common interoperability challenges while improving the effectiveness of their own solutions. Scenarios addressed by the IVA include system management, virtualization, identity management, data integration, storage management, and portal integration, in addition to the interoperability of developer tools. 
The IVA supports:
Vendor collaboration to foster interoperability.
Scenario-based testing for interoperability.
Communicating with customers about interoperability solutions.
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Ecma Office Open XML (Open XML) is an international standard for word-processing documents, presentations, and spreadsheets that can be freely implemented by many applications on multiple platforms. Open XML was standardized as ECMA-376 by Ecma International, a Geneva-based standards organization in 2006, and it is currently in the process of obtaining ratification as a global standard with the International Standards Organization (ISO). 
Under the Microsoft Open Specification Promise (OSP), any required Microsoft patent rights are freely available to all developers to implement Open XML in either open source software or proprietary software. As a standard, Open XML defines the formats for documents; each type of document is specified through a primary markup language: WordprocessingML, PresentationML, and SpreadsheetML. Embedding mechanisms permit a document of any one of these three types to contain material in the other primary markup languages and in a number of supporting markup languages. Open XML files are on average 25 percent smaller (at times up to 75 percent smaller) than their binary counterparts. Compactness is achieved through compression, short namespace prefixes, and avoiding repetition throughout the file format. 
Open XML empowers organizations to integrate productivity applications with information systems that manage business processes by enabling the use of custom schemas. An organization's goals in taking this approach would be to reuse and automate the processing of business information that is otherwise locked inside documents, where business applications cannot read it or write to it. Applications include search, metadata tagging, document assembly, data reuse, and line-of-business applications.
With Open XML, the structure of business data is first expressed using a custom XML schema. This enables the data to be expressed with meaningful tags. An organization can create its own schemas or use industry standards. The custom data is then embedded in any Open XML document in a custom XML part, and it can be described using a custom XML data properties part. By separating the custom data from presentation, Open XML enables clean data integration; users can present and manipulate within a wide variety of contexts, including documents, forms, slides, and spreadsheets. Interoperability can thus be achieved at a fundamental and semantically accurate level.
Open XML is the default file format for Microsoft® Office Word, Excel, and PowerPoint® 2007. 
A growing number of implementations of ECMA-376 have become available, including Apple (Mac OS X Leopard, iWork 08, iPhone), Adobe (InDesign), Microsoft (2007 Microsoft® Office system, Office System 2003, Office XP, Office 2000, Office 2008 for Mac OS X), Novell (Suse Open Office), Google (Search / Preview), Mindjet (MindManager), Intergen, OpenXML/ODF Translator (Open Source project on Sourceforge), Dataviz (DocumentsToGo on Palm OS, MacLinkPlus on Mac OS X Leopard), NeoOffice, Altova (XMLSpy), MarkLogic (XML Content Server), Datawatch (Monarch Pro), QuickOffice (QuickOffice Premier 5.0 on Symbian), Altsoft (XML2PDF Server 2007), and those under development by Corel (WordPerfect), AbiWord, Gnome (GNumeric), Xandros, Linspire, Turbolinux, and others.
These implementations are now available on many platforms, including Linux, the Macintosh, Windows, and handheld devices (PalmOS, Symbian, Windows Mobile®), and developers worldwide are building new solutions using Open XML. 
For more information, visit: https://openxmlcommunity.org.
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