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1. [bookmark: _Toc279685775]High Level Design Overview
1.1 [bookmark: _Toc279685776]Executive Overview
Open XML/UOF Translator 3.0转换器支持在UOF1.0, UOF1.1两种格式与Open XML-ISO/IEC 29500之间的双向转换，支持了字处理、演示文稿、电子表格三类办公文档，提供了基本的转换器管理器。
本文档定义了Open XML/UOF Translator 3.0的架构，分别阐述了功能需求、技术方案等内容。

1.2 [bookmark: _Toc279685777]High Level Definitions
表1术语定义 
	Term
	Definition

	UOF
	Uniform Office Format

	Open XML
	Office Open XML is a file format for Word Processing, Spreadsheet and Presentation. There are two standards:
· ECMA376, it has become an international standard in 2006. Office2007/2007sp2 support it completely now.
· ISO/IEC 29500. Office 2010 supports ISO now, but there are some differences from ISO/IEC 29500.

	Open XML/UOF Translator
	The translator which provides interoperability between UOF doc and Open XML doc in both directions. Currently, there are three versions of translator:
· Version 1.0: provides Word Processing translation, supports Open XMLECMA376 and UOF 1.0.
· Version 2.0: provides Word Processing, Spreadsheet and Presentation translations, supports Open XML ECMA376 and UOF 1.0.
· Version 2.1: provides Word Processing with Open XML ECMA376 and UOF1.1; Spreadsheet and Presentation with Open XML ECMA376 and UOF1.0

	Add-in
	Component that can be integrated into another application

	Converter SDK
	The interfaces that you can use to create an Open XML Format External File Converter for the MS Office 2007 SP2 and Office 2010. 



1.3 [bookmark: _Toc279685778]Design Goals
Goals:
· Support Open XML ISO/IEC-29500 and UOF1.1/1.0 
· Support UOF1.1 for Word-process
· Support UOF1.1 for Spreadsheet
· Support UOF1.1 for Presentation
· Support Open XML ISO/IEC 29500 , 2008
· Support Office 2007 SP2 and Office 2010
· Support Windows XP, Vista and Win7
· Provide Basically Translator Manager(TM)
· Add-in for Microsoft Offices is required.
· Translator Add-in and Convertor SDK is required
· Command-Line is required
· Right-key is required
· Gadget for Vista and Win7 is required

Non – goals:
· Support Open XML ECMA 376 or older versions
· Support UOF 2.0 or newer versions
· Add/Delete translators by TM
· Configuration for TM 
· Support Encrypted Document 
1.4 [bookmark: _Toc279685779]Architecture Overview
The UOF Translator has a modular architecture which allows translation for different applications as well as providing a command line tool and a standalone translator.
The architecture is based on a sandglass-like stack of components, each component using the services from the component beneath. Figure 1 depicts the architecture with its various components. 
[image: C:\DOCUME~1\ADMINI~1\LOCALS~1\Temp\ksohtml\wps_clip_image-7379.png]

[bookmark: _Ref161567345]Figure 1 Architecture of UOF Translator 3.0
All the components were implemented using the .NET Framework and Visual Studio. The following is a brief description of each component(s).
[bookmark: _Toc210104865][bookmark: _Toc279685780][bookmark: _Toc210104864]1.4.1 Kernel Library
The common library is a collection of components shared across the application specific implementations. It implements the whole transformation processing chain in both directions. It implements translation between UOF1.0/UOF1.1 and OpenXML-ISO29500, supports Word, Spreadsheet and Presentation translations. It also implements the resolvers, the pre-, post-processors, and instantiates the XSL processor engine.

[bookmark: _Toc210104866][bookmark: _Toc279685781]1.4.2 UI Libraries
[bookmark: _GoBack]These are applications which are used by end users. 
· UOF Add-in Library: Provides translator dialog boxes, manages message events & initiates the translation for Add-In and other tools;
· UOF Office Add-in: Adds the “Open UOF”&“Save as UOF” feature to Office;
· UOF Office Natively:  To Save document in UOF format directly by select “.uof” file format in Office Save dialog;
· UOF Explorer Add-in: A utility allowing the user to translate (and open) an UOF document directly from windows explorer;
· UOF Translator as Command Line: A utility performing translations from the command line;
· UOF Translator as Gadget: A UOF translator, supporting batch translation, envoloped as Vista Gadget.
[bookmark: _Toc210104867][bookmark: _Toc279685782]1.4.3 Setup Programs
There are two setup programs provided to end users. 
· UOF Office 2007 Setup: Add-in setup program for Office 2007.
· UOF Office 2010 Setup: Add-in setup program for Office 2010.
1.4.4 external libraries
The UOF translator currently does not support compression of UOF files. It takes the input of uncompressed UOF file when converting from UOF to OOXML file, or saves the result to uncompressed UOF file when converting from OOXML to UOF file (or a folder, which contains an uncompressed UOF file and binary resources which are needed by the UOF file). However, Extendibility is an important consideration in the architecture design of UOF translator. So we design a mechanism named 3rd Party UOF Compression Adapters to support the possible compression UOF file. That is, 3rd developers can implement their own compression functions on UOF files through the adapter mechanism.
Furthermore, the UOF translator library uses two external components, called third party components, as follows:
· zlib is a free software/open-source, cross-platform data compression library. It is an abstraction of the DEFLATE compression algorithm used in the gzip file compression program. The first public version was originally intended for use with libpng image library. zlib is distributed under the zlib license. We use this library to access OOXML files’s content.
· The Microsoft .NET Framework provides a large body of pre-coded solutions to common program requirements, and manages the execution of programs written specifically for the framework. In our case we use it essentially for the XSL processor and to integrate the translator as a Microsoft Office Add-In.

1.5 [bookmark: _Toc279685784]Benefits, Risks and Key Decisions


2. [bookmark: _Toc279685785]Feature Requirements 
[bookmark: _Toc279685786]2.1 System Kernel Feature Requirements

表 2 System Kernel Feature Requirements
	NO.
	Feature
	Priority
	Status

	1
	Translator Manager
	P2
	M3

	2
	Translator (s) 
	P1
	M3

	3
	Command line
	P3
	M3

	4
	Gadget
	P1
	M3

	5
	Menu context
	P1
	M3

	6
	Native open/save
	P2
	M3



[bookmark: _Toc279685787]2.2 Document Feature Requirements
[bookmark: _Toc273602936][bookmark: _Toc279685788]2.2.1 Support UOF 1.1 for Word

表 3 Word Feature Requirements
	NO.
	Feature
	Priority
	Status

	1
	Change the definition of type ‘字:单元格属性类型’
	P2
	M3

	2
	Change the definition of type ‘字:句属性类型’
	P1
	M3

	3
	Change the definition of type ‘字:文字表属性类型’
	P2
	M3

	4
	Change the definition of type ‘字:文档设置类型’
	P3
	M3



[bookmark: _Toc273602937][bookmark: _Toc279685789]2.2.2 Support UOF 1.1 for Spreadsheet
表 4 Spreadsheet Feature Requirements
	NO.
	Feature
	Priority
	Status

	1
	Change the definition of type ‘表:对齐格式类型’
	P2
	M3

	2
	Change the definition of element ‘对齐’ which belongs to ‘表:坐标轴类型’
	P2
	M3

	3
	Change the definition of type ‘表:单元格类型’
	P1
	M3

	4
	Change the type of Scaling
	P2
	M3

	5
	Change the definition of element ‘命名表达式’ which belongs to ‘表:书签类型’
	P2
	M3

	6
	Change the definition of type ‘表:校验条件类型’
	P2
	M3

	7
	Change the definition of type ‘表:公用处理规则类型’
	P2
	M3

	8
	Change the definition of element ‘视图’ which belongs to ‘表:工作表属性类型’
	P2
	M3

	9
	Change the definition of element ‘行’ which belongs to ‘表:工作表内容类型’
	P1
	M3

	10
	Change the definition of element ‘列’ which belongs to ‘表:工作表内容类型’
	P2
	M3

	11
	Change the definition of type ‘表:标题’
	P1
	M3

	12
	Remove attributes ‘类型’ and ‘子类型’ from element ‘表:图表’ to another element
	P2
	M3

	13
	Change the definition of element ‘数据表’ which belongs to ‘表:图表类型’
	P2
	M3

	14
	All the attributes ‘locID’ of element ‘表:对齐’ use the same value
	P1
	M3

	15
	Change the definition of type ‘表:坐标轴类型’
	P2
	M3

	16
	Change the definition of type ‘表:数据有效性类型’
	P1
	M3

	17
	Change the definition of type ‘表:条件格式化类型’
	P1
	M3

	18
	Change the type of elements ‘x坐标’ and ‘y坐标’
	P2
	M3

	19
	Change the definition of type ‘表:工作表内容类型’
	P2
	M3

	20
	Change the definition of type ‘表:工作表属性类型’
	P2
	M3

	21
	Change the definition of type ‘表:筛选类型’
	P2
	M3

	22
	Add value to attribute ‘attrList’ which belongs to element ‘表:当前视图’
	P3
	M3

	23
	Change the type of element ‘数值次序反转’
	P2
	M3

	24
	Change the definition of element ‘表:数据表’ which belongs to ‘表:刻度类型’
	P2
	M3

	25
	Change the definition of type ‘表:单元格式样类型’
	P1
	M3




[bookmark: _Toc273602938][bookmark: _Toc279685790]2.2.3 Support UOF 1.1 for Presentation
表 5 Presentation Feature Requirements
	NO.
	Feature
	Priority
	Status

	1
	Change the definition of element ‘演:声音’
	P2
	M3

	2
	Change the definition of type ‘演:母版类型’
	P1
	M3

	3
	Change the definition of type ‘演:幻灯片类型’
	P1
	M3

	4
	Change the definition of type ‘演:放映设置类型’
	P2
	M3

	5
	Change the definition of element ‘段落式样’ which belongs to ‘演：文本式样类型’
	P3
	M3

	6
	Change the type of elements which likes ‘演:时间”, “间隔” or ”延时”
	P3
	M3

	7
	Change the definition of element ‘公用处理规则’ which belongs to ‘演：演示文档类型’
	P1
	M3

	8
	Change the definition of element ‘定时’ which belongs to ‘演：动画类型’
	P2
	M3

	9
	Change the definition of element ‘增强\动画文本’ which belongs to ‘演：动画类型’
	P2
	M3

	10
	Change the definition of element ‘增强\动画播放后’ which belongs to ‘演：动画类型’
	P3
	M3

	11
	‘动画类型’增加’特殊动画属性’子元素
	P2
	M3

	12
	‘轮子’动画类型的’辐射状’属性改为’轮辐’属性

	P1
	M3


[bookmark: _Toc273602939][bookmark: _Toc279685791]2.2.4 Update Common parts for UOF 1.1
       There are two common parts ‘图’ and ‘UOF’. These parts will be quoted by Word, Spreadsheet and Presentation. 

    Part 1: ‘图’
表 6 Common parts for‘图’
	
NO.
	Feature
	Priority
	Status

	1
	Change the definition of element ‘文本内容’ which belongs to ‘图：图形类型’
	P1
	M3

	2
	Change the definition of element ‘预定义图形’ which belongs to ‘图：图形类型’
	P2
	M3

	3
	Change the definition of element ‘前端箭头’ which belongs to ‘图:图形属性类型’
	P2
	M3

	4
	Change the definition of element ‘后端箭头’ which belongs to ‘图:图形属性类型’
	P2
	M3

	5
	Change the definition of element ‘图形’ which belongs to ‘图：图形类型’
	P3
	M3

	6
	Change the definition of type ‘图:图形属性类型’
	P2
	M3

	7
	Change the definition of element ‘锁定纵横比’ which belongs to ‘图：图形属性类型’
	P2
	M3

	8
	‘图：预定义图形’增加’图:关键点坐标’子元素
	P2
	M3



Part 2: ‘UOF’
表 7 Common parts for ‘UOF’
	NO.
	Feature
	Priority
	Status

	1
	Change the version of UOF doc
	P1
	M3

	2
	Change the definition of type ‘UOF:页边距类型’
	P2
	M3

	3
	Add enumeration data for element ‘uof:纸型’
	P2
	M3

	4
	Change the definition of type ‘uof:边框线类型’
	P1
	M3

	5
	Change the definition of type ‘uof:字体声明类型’
	P2
	M3

	6
	Change the namespace of ‘数’
	P2
	M3

	7
	Add a new type ‘uog:阴影类型’
	P2
	M3



[bookmark: _Toc273602940][bookmark: _Toc279685792]2.2.5 Fix old bugs and make enhancements

· Excel
1. The font style in Comment has not been translated
2. The font style in Predefine-Shape has not been translated
3. The data format in Value axis and Category axis has not been translated.
4. The Data Group feature has not been translated
5. Most of Data Format is lost after translate Open Xml doc into UOF1.0 doc.
· PowerPoint
1. “Text Field” is not completed. For example “inserting ‘Date & Time’ with ‘update automatically’” and “inserting Slide Number” does not work.
2. “Custom Slide Show” does not work from Open Xml to UOF.
3. Custom show in hyperlink does not work.
4. The location info and direction info of a Text Box have obvious difference when translate a PPT doc into UOF doc.
5. The location info of Place Holder is lost.
· WordProcess
1. 网格的显示问题，当显示网格的文档转换成另一种格式时，默认为不显示，需要手工调整显示网格。
2. 当转换后，段落边框线型thin-thick、thick-thin、thick-between-thin未显示。
3. 全角标点符号不进行标点压缩显示为标点进行压缩。
4. 字距调整不用于西文和标点符号效果显示为用于西文和标点符号。
5. 段落和节的添加修订与预设不符

[bookmark: _Toc279685793]2.3 UOF Add-in Requirements 
表 8 UOF Add-in Requirements
	NO.
	Feature
	Priority
	Status

	1
	Open UOF…
	P2
	M3

	2
	Save UOF …
	P2
	M3

	3
	Option …
	P2
	



[bookmark: _Toc279685794]2.4 Setup Program Requirements 
表 9 Setup Program Requirements
	NO.
	Feature
	Priority
	Status

	1
	Setup Programs UI
	P3
	M3

	2
	Location
	P2
	M3





3. [bookmark: _Toc279685795]Detailed Design
3.1 [bookmark: _Toc279685796]Detailed Design Definitions
表 10  Design Definitions
	Term
	Definition

	IUOFTranslator
	The interface of uoftranslator

	UOFTranslator
	The main class of translate

	PreProcessor
	 prepare for main processing

	PostProcessor
	The process after main processing

	ZipUtil
	The utilities which is process the zip archive


3.2 [bookmark: _Toc279685797]Detailed Component Design
3.2.1 [bookmark: _Toc279685798]UOF Translator Library
3.2.1.1 Introduction
UOF Translator library 主要负责UOF 和Open XML之间的双向转换工作，转换过程分三个阶段：前处理阶段, 主处理阶段和后处理阶段。在UOF Translator library中，IUOFTranslator是转换器的接口类，对外提供服务通过调用具体的子类方法实现具体转换。UOFTranslator是实现IUOFTranslator的抽象类，实现了不同转换器的公共部份（初始化、转换流程控制、消息回调等）。XXXTranslator（如：WordTranslator:用于WORD文档的转换）是UOFTranslator的具体实现类，用于转换具体的Office和UOF文档。TranslatorFactory是转换器的工厂类，用于识别文件的类型、构造相应的转换实例。XXXTranslator_1.1_ISO29500（如：WordTranslator_1.1_ISO29500:用于WORD文档的转换）继承自相应的XXXTranslator（WordTranslator），用于转换把Open XML 的ISO29500标准转换成UOF1.1版本。前处理类PreProcessor主要对原始文档进行一些转换前的准备操作，主处理主要调用式样单对文档进行绝大部份功能的转换，后处理类PostProcessor主要处理一些用式样单不易实现的转换工作，比如图片的转换。
具体转换时，系统根据输入的文档调用转换器的工厂类实例化相应的转换器，然后调用ZipUtil的类对原始文档进行一些前处理操作。ZipUtil提供对OpenXML的文档进行读写等帮助。前处理产生的中间结果均临时存放于系统的临时文件夹下的一个GUID子文件夹，前处理的结果文档作为调用XSLT主转换的输入，后处理主要处理一些式样单不易转换的功能点，比如图片，调整ID等。
3.2.1.2 Classes Definitions


Figure 2 Relationship of The Classes in The UOF Translator Library

The UOF Translator Library contains the following classes (see Figure:2):
· TranslatorManager：管理、决策和调用不同版本的转换器实现转换
· TranslatorFactory: The factory class used to create a specific translator instance.
· IUOFTranslator: The interface of the translator, it provides interface for super stratum application,
· UOFTranslator: The base class of translator, it provides common functions for derived translators, 
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]WordTranslator: 继承了UOFTranslator.The base translator class providing the core XSL transforms implementation for Word (i.e. instantiating and setting up the XSL processor, etc…);
· WordTranslator_11_ISO29500：继承WordTranslator，主要实现Word在UOF1.1和ISO29500两个文档格式间的转换。
· SpreadsheetTranslator: 继承了UOFTranslator. Themain translator class providing the core XSL transforms implementation for Spreadsheet (i.e. instantiating and setting up the XSL processor, etc…), 
· SpreadsheetTranslator_11_ISO29500：继承了SpreadsheetTranslator, 主要实现Spreadsheet在UOF1.1和ISO29500两个标准间的转换工作
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]PresentationTranslator: 继承了UOFTranslator. Themain translator class providing the core XSL transforms implementation for Presentation (i.e. instantiating and setting up the XSL processor, etc…), 
· PresentationTranslator_11_ISO29500：继承了PresentationTranslator, 主要实现Presentation在UOF1.1和ISO29500两个标准间的转换工作。
· UOFProcessor_1.0_1.1：实现UOF1.0到UOF1.1之间转换的基类，主要处理UOF1.0和UOF1.1两个版本之间Word、Presentation和Spreadsheet公共部分的差异处理。
· UOFWordProcessor_1.0_1.1: 继承自UOFProcessor_1.0_To_1.1，主要处理UOF1.0和UOF1.1两个版本之间和Word相关的差异处理。
· UOFPresentationProcessor_1.0_1.1: 继承自UOFProcessor_1.0_To_1.1，主要处理UOF1.0和UOF1.1两个版本之间和Presentation相关的差异处理。
· UOFSpreadsheetProcessor_1.0_1.1: 继承自UOFProcessor_1.0_To_1.1，主要处理UOF1.0和UOF1.1两个版本之间和Spreadsheet相关的差异处理。
· IProcessor:The interface of pre-processor and post-processor,
· Processor:The base processor which provides common functions for derived processors. Processor is used to process the distinct differences, between UOF and OOXML, which is hard to be translated during the XSL transformation.
· UofToOoxPreProcessorXXX: The pre-processors which are used to transform UOF to OOX,
· OoxToUofPreProcessorXXX: The pre-processors which are used to transform OOX to UOF,
· OoxToUofPostProcessorXXX: The post-processors which are used to transform OOX to UOF,
· TranslatorConstants: A class used to manage all constants used in translator library,
· UOFTranslatorException：处理所有转换中出现的异常
· NotAnUofDocumentException:处理转换前输入的文件不是标准UOF类型文档时出现的异常
· NotAnOoxDocumentException:处理转换前输入的文件不是标准的OOX类型文档时出现的异常
· UofEventArgs: The event arguments passed between TranslatorLib and Add-in
· ResourceResolver: Used to locate and access embedded resources (i.e.xslstylesheets) and xml serialization of UOF document.
· OoxZipResolver: Locates and accesses zip resources (typically document parts) thanks to a zipReader implementation, which is obtained through the zipFactory
· OoxZipWriter:package XML fragments and external binary files into a ZIP archive.
· UofWriter: package XML fragments and external binary files into a UOF archive.
3.2.1.3 How does it works

· Common Open XML to UOF translation process(see Figure 3)
原文档经过TranslatorManager选取一个合适的转换器版本进行转换，接下来通过TranslatorFactory判断文档的类型并进行相应的实例化，实例化后先做一些转化前的准备，执行完预处理后调用式样单进行功能的主转换，主转换之后调用后处理进，处理一些主转换中式样单不容易转换的部分，输出最后的结果文档。


Figure 3 The process of OOX To UOF

· Common UOF to Open XML translation process（see Figure4）
原文档经过TranslatorManager选取一个合适的转换器版本进行转换，接下来通过TranslatorFactory判断文档的类型并进行相应的实例化，实例化后先做一些转化前的准备，执行完预处理后调用式样单进行功能的主转换，主转换之后调用后处理进，处理一些主转换中式样单不容易转换的部分，输出最后的zip文档。


Figure 4 The process of UOF to OOX

3.2.2 [bookmark: _Toc210104871][bookmark: _Toc279685799]XSL Templates and Processors
The main part of the UOF Translator library is XSL Transformations used to convert an XML serialization of UOF into an XML serialization of OOXML and vice-versa. 
Refactoring is the key point in the design of the style sheets, so the common parts will be designed in certain specific template and called by related templates, such as fill.xsl, pPr-common.xsl, which are shared by some different templates.

3.2.2.1 Word
The UOF to OOXML for word transform templates is consist of many XSLs which are shown in Figure 3. The “uof2oox.xsl” is the main template, it provide the transform entrance and call other template if necessary. The remaining templates are taking charge for some particular transform. We can easily understand the function of the XSL by its name. Such as, metadata.xsl performs translating UOF document metadata to OOXML document metadata.


Figure 5 uof2oox XSL templates



表格 11 word部分式样单功能描述
	序号
	式样单名称
	功能描述

	1
	uof2oox.xsl
	主调用式样单

	2
	document.xsl
	主要实现文档中字的转换

	3
	package_relationships.xsl
	主要实现组件关系的转换

	4
	object.xsl
	主要实现对象集的转换

	5
	contentTypes.xsl
	主要实现内容类型部分的转换

	6
	common.xsl
	主要实现文字和图部分的转换

	7
	numbering.xsl
	主要实现自动编号部分的转换

	8
	footnote-endnote.xsl
	主要实现脚注和尾注的转换

	9
	wordpart_relationships.xsl
	主要实现关系的处理的转换

	10
	table.xsl
	主要实现表格部分的转换

	11
	uof2oox-compute-size.xsl
	主要实现计算大小的转换

	12
	header-footer.xsl
	主要实现页眉和页脚部分的转换

	13
	setting.xsl
	主要实现设置的转换

	14
	styles.xsl
	主要实现式样集部分的转换

	15
	region.xsl
	主要实现域部分的转换

	16
	metadata.xsl
	主要实现元数据部分的转换

	17
	paragraph.xsl
	主要实现段落部分的转换

	18
	sectPr.xsl
	主要实现段落的转换

	19
	Preprocessing1.xsl
	主要实现段落、字、域、对象集等部分的预处理





Figure 6 Relationship of OOXML-UOF translation templates



Figure 7 oox2uof XSL templates

表格 12 word部分式样单功能描述
	序号
	式样单名称
	功能描述

	1
	oox2uof.xsl
	主调用式样单

	2
	endnote-footnote.xsl
	主要实现文档中尾注和脚注的转换

	3
	field.xsl
	主要实现域的转换

	4
	object.xsl
	主要实现预定义图形及对象集的转换

	5
	header-footer.xsl
	主要实现页眉和页脚部分的转换

	6
	common.xsl
	主要实现文字和图部分的转换

	7
	numbering.xsl
	主要实现自动编号部分的转换

	8
	revisions.xsl
	主要实现修订集的转换

	9
	paragraph.xsl
	主要实现段落部分的转换

	10
	table.xsl
	主要实现表格部分的转换

	11
	oox2uof -compute-size.xsl
	主要实现计算大小的转换

	12
	sectPr.xsl
	主要实现段落的转换

	13
	setting.xsl
	主要实现设置的转换

	14
	styles.xsl
	主要实现式样集部分的转换

	15
	region.xsl
	主要实现域部分的转换

	16
	metadata.xsl
	主要实现元数据部分的转换

	17
	pretreatmentStep1.xsl
	主要实现批注部分的预处理

	18
	pretreatmentStep2.xsl
	主要实现句属性部分的预处理

	19
	PretreatmentStep3.xsl
	主要实现修订、页眉页脚等部分的预处理





Figure 8 Relationship of  UOF-OOXML translation templates
3.2.2.2 Presentation
以下是OOXML到UOF的转换调用关系图：


Figure 9 oox2uof XSL templates

表格 13   ppt部分式样单功能描述
	序号
	式样单名称
	功能描述

	1
	oox2uof.xsl
	主调用式样单

	2
	txStyles.xsl
	主要实现文本式样部分的转换

	3
	p.xsl
	主要实现段落部分的转换

	4
	table.xsl
	主要实现表格部分的转换

	5
	CommenRule.xsl
	主要实现公共处理规则部分的转换

	6
	Master.xsl
	主要实现母版集部分的转换

	7
	numbering.xsl
	主要实现自动编号部分的转换

	8
	ph.xsl
	主要实现所有锚点信息的转换

	9
	hyperlinks.xsl
	主要实现超级链接部分的转换

	10
	PPr-commen.xsl
	主要实现段落式样部分的转换

	11
	shapes.xsl
	主要实现图形部分的转换

	12
	slide.xsl
	主要实现幻灯片部分的转换

	13
	fill.xsl
	主要实现各种填充方式的转换

	14
	styles.xsl
	主要实现式样集部分的转换

	15
	sldLayout.xsl
	主要实现版式部分的转换

	16
	animation.xsl
	主要实现动画部分的转换

	17
	metadata.xsl
	主要实现元数据部分的转换

	18
	pre1.xsl
	预处理第一步，主要实现文档整合并为所有的图形、段落和式样增加id值

	19
	pre2.xsl
	预处理第二步，为所有的图形增加hid属性，确定母版、幻灯片和版式三层中各图形间的对应关系





Figure 10 Relationship of OOXML-UOF translation templates
以下是UOF到OOXML的转换调用关系：


Figure 11 uof2oox XSL templates
表格 14  ppt部分式样单功能描述
	序号
	式样单名称
	功能描述

	1
	uof2oox.xsl
	主调用式样单

	2
	animation.xsl
	主要实现动画部分的转换

	3
	contentTypes.xsl
	主要实现文档类型的描述

	4
	cSld.xsl
	主要实现幻灯片、母版和版式中引用图形的转换

	5
	txBody.xsl
	主要实现文本内容部分的转换

	6
	SlideRels.xsl
	主要实现幻灯片总体和切换效果部分的转换

	7
	hyperlink.xsl
	主要实现超级链接部分的转换

	8
	table.xsl
	主要实现表格部分和各种填充方式的转换

	9
	numbering.xsl
	主要实现自动编号部分的转换

	10
	LayoutRels.xsl
	主要实现版式总体部分的转换

	11
	metadata.xsl
	主要实现元数据部分的转换

	12
	nMasterRels1.xsl
	主要实现幻灯片下有备注页时的备注母版转换

	13
	slideMasterRels.xsl
	主要实现幻灯片母版总体部分的转换

	14
	pPr.xsl
	主要实现段落式样部分的转换

	15
	noteMasterRels.xsl
	主要实现备注母版部分的转换

	16
	noteRels.xsl
	主要实现备注页内容的转换

	17
	handoutMasterRels.xsl
	主要实现讲义母版部分的转换

	18
	package_relationships.xsl
	主要实现包结构层次的部件关系描述

	19
	pretreatmentStep1.xsl
	预处理转换，主要实现把幻灯片、母版和版式中锚点引用的图形复制到当前幻灯片、母版和版式下





Figure 12 Relationship of  UOF-OOXML translation templates
The “oox2uof.xsl” is the main template, it provides the transform entrance and call other necessary template. The remaindertemplates aretaking charge for certain particular function transform. metadata.xsl performstranslating OOXMLdocument metadata to UOF document metadata.  , so the common parts will be designed in certain specific template and will be called by related templates, such as fill.xsl, pPr-common.xsl, which is shared by some different templates.
3.2.2.3 Spreadsheet

[image: ]
Figure 13  oox 2uof XSL templates

表格 15   excel部分式样单功能描述
	序号
	式样单名称
	功能描述

	1
	oox2uof.xsl
	主调用文件

	2
	metadata.xsl
	进行元数据信息的对应转换

	3
	pretreatment.xsl
	预处理文件，进行具体转换前的一些预处理操作。

	4
	rowtrans.xsl
	行号列号值的转换

	5
	object.xsl
	主要实现UOF中图片的转换

	6
	Hyperlink.xsl
	主要实现的是超链接信息的转换

	7
	Sheets.xsl
	主要实现的是电子表格主文件的转换，包括电子表格的内容，属性设置等。

	8
	Sheetcommon.xsl
	主要实现的是电子表格中一些公共处理规则的转换。

	9
	Sheetfilter.xsl
	主要实现的是筛选功能点的转换。

	10
	Style.xsl
	主要实现的是对字体集，单元格式样，格式码等信息的转换。

	11
	Table.xsl
	主要实现的是图表相关部分的功能的实现，包括图表的类型，源数据，图表边框，字体设置，图例项，分类轴，数值轴等信息的转换。

	12
	Sheetbreak.xsl
	实现的是分页功能的转换。

	13
	Sheetprop.xsl
	主要实现的工作表相关的属性的设置，如页面设置，纸张大小，打印方式及内容等。

	14
	Common.xsl
	主要集合了各式样单中会用到的重用性比较高的代码块。
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Figure 14 Relationship of OOXML-UOF translation templates
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Figure 15 uof2oox XSL templates

表格 16    ppt部分式样单功能描述
	序号
	式样单名称
	功能描述

	1
	uof2oox.xsl
	主调用文件，通过调用其它各式样单文件，进行各部分的转换。

	2
	metadata.xsl
	进行元数据信息的对应转换

	3
	pretreatment.xsl
	预处理文件，进行具体转换前的一些预处理操作。

	4
	txBody.xsl
	主要实现的是单元格内容格式信息的转换，以及单元格边框，填充等格式的转换。

	5
	workbook.xsl
	主要实现的是对应到OOXML中工作集信息的转换。

	6
	Hyperlink.xsl
	主要实现的是超链接信息的转换

	7
	Sheet.xsl
	主要实现的是电子表格主文件的转换，包括电子表格的内容，属性设置等。

	8
	Sharedstrings.xsl
	主要实现的是对应到OOXML中电子表格单元格中的数据内容文件的转换。

	9
	Drawing.xsl
	主要实现的OOXML中对应的drawing文件部分的内容的转换，包括图表，图片等所对应的位置，格式设置，边框设置，填充信息等。

	10
	Style.xsl
	主要实现的是对字体集，单元格式样，格式码等信息的转换。

	11
	tubiao.xsl
	主要实现的是图表相关部分的功能的实现，包括图表的类型，源数据，图表边框，字体设置，图例项，分类轴，数值轴等信息的转换。

	12
	Common.xsl
	主要集合了各式样单中会用到的重用性比较高的代码块。
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Figure 16 Relationship of UOF-OOXML translation templates

3.2.3 [bookmark: _Toc279685800]UOF UI Library
The UOF Add-in denotes the end user interfaces. There are six kinds of add-in(s) built on one common add-in library. 
3.2.3.1 Translator Main UI

用于提供一个和用户交互的接口，用户通过主界面使用转换器，点击添加文件按钮可以将想转换的文件作为转换器的输入并在列表中显示。点击打开文件夹按钮，则可同时加入该文件夹的所有Office文件进行转换。点击开始按钮则开始进行列表中文件的转换，转换的结果保存在设置的文件夹中。点击暂停按钮则可暂停正在进行的转换。选中列表中一个或多个文件再点击删除按钮时，则从转换列表中去掉相应的记录。转换设置栏中主要对转换的格式和路径进行设置，转换进度条显示的是整体转换的进度。文件菜单下面有添加文件、添加目录和退出三个子菜单。从这个地方也可以进行添加文件的相应的功能。选项菜单中的设置菜单可以对转换器的配置信息进行设置。关于菜单中升级、显示以及帮助三个子菜单，升级菜单用于日后转换器的自动升级，显示用于显示转换器的相关信息，帮助菜单用于显示帮助信息。
[image: C:\Users\zhaobj\AppData\Roaming\Fetion\temp\bd8700634fc6e388b84e818e066aeedd.png]
Figure 17 Translator Main UI


主界面主要包括主界面类TranslatorMainUI、SettingsUI以及UpdateUI。其中，主界面类TranslatorMainUI用于构建界面；SettingsUI类用于设置转换器的配置信息；UpdateUI类用于显示升级的相关信息。
3.2.3.2 UOF Add-in Common Library
This component provides a user interface to the UOF Translator. It displays a progress bar dialog with the option for the user to cancel the conversion.
The UOF Add-in Common Library is also responsible for managing localized UI resources. English and Simplified-Chinese are supported now, and can be selected by passing a parameter when creating the dialog.

This component is build of the following classes:
· MainDialog: Implements the dialog box during the translation. Progress is displayed and prompt is shown, and conversion exception will be processed by this class. It also shows a button for the user to cancel the conversion.
· TranslatorRes: Manages localization of the add-in.
· FileState: Represent the conversion state of a file, including source, target, and whether the conversion is succeed.
3.2.3.3 [bookmark: _Toc210104876]Office Application Add-Ins
These are UOF add-ins for applications, such as Word 2007, Word 2010, Excel 2007, Excel 2010, PowerPoint 2007, PowerPoint 2010. 
We will only describe the Word 2007 Add-in in this document because they are similar.
Word 2007 Add-In implements the add-in interfaces which are required by Word 2007.
It provides the following functions for users in Word 2007:
· It handles a file selection dialog box allowing the user to select one or more files to be converted and opened.
· It handles a file selection dialog box allowing the user to save the current document to selected file.
· It handles a file selection dialog box allowing the user to choose the different versions
The UofWord2007Addin is also responsible for managing localized UI resources. The language used is the same as the language of Word 2007.

This component is build of the following classes:
· Connect: The add-in entry point. It implements the IDTExtensibility2, which provides the necessary events required for a program to be an Add-in. For Office 2007, it also implements the IRibbonExtensibility interface, which is used to customize the UI (i.e. add a menu item). Upon user events it will load the add-in and quick off the conversion.
· UofWord2007AddinRes: Manages localization of the add-in.
· ComInstaller: COM component registration.
3.2.3.4 Office Application Add-Ins(Natively)
These are natively UOF add-ins for applications, such as Word 2007, Word 2010, Excel 2007, Excel 2010, PowerPoint 2007, PowerPoint 2010. We will only describe the Word 2007 Add-in in this document because they are similar. Word 2007 natively Add-In embedded in the “Save as” menu.  
It provides the following functions for users in Word 2007: 
      When you click “Save as”, there is a optional uof type in the “Save as type” of the open dialog. 
[bookmark: _Toc210104877]When saving, the running logical is 
1.   Find corresponding Converter, CWordConverter
2.   Execute the HrInitConverter
3. Execute the HrExport: in HrExport, AtlWordUofTranslatorOperation is invoked, then AtlXXXUofTranslatorOperation invoke UOF Translatror. After the translation, the control is returned to the HrExport.
4.   Execute the HrUnintConverter.
5.  It handles a file selection dialog box allowing the user to choose the different versions

3.2.3.5 UOF TranslatorExplorer Add-in
The UOF TranslatorExplorer Add-in component relies on the UOF add-in library component; it builds of two sub-components whose relations are described in Figure 6.


Figure 18: Relationships of UOF TranslatorExplorer Add-in


3.2.3.6 Shell Extension for Windows Explorer

The shell extension adds entries to the right-click popup menu when user select one or more Uof file(s) or Oox file(s). If Uof file(s) are selected, an entry named “Convert to docx file(s)” will be added; if Oox file(s) are selected, two entry will be added,which are  named “Convert to uof 1.0 file(s)” and “Convert to uof1.1 file(s)”. User can click these menu items to start the Translation.
UofShellExt is build of the following class:
· Helpers: Implements the .NET call form of many Win32 Platform SDK APIs.
· UofShellContextMenu: Implements right-click popup menu for Uof files.
· OoxShellContextMenu: Implements right-click popup menu for Oox files.
· ShellExtRes: Manages localization of the shell extension.
· ComInstaller: COM component registration.
3.2.3.7 UOF Translator as Command Line

The Uof command line component is used by typing commands in command prompt or in the “Run(R)” dialog box. Localization is supported, and the default locale is the same as the command prompt.
It relies on the UOF add-in library component while it does not dependent on Microsoft Office to work properly.
UofCmdTranslator is build of the following class:
· Program: The entry point of the command line translator. It implements the “main” function and passes the argument to the UOF add-in library. The translation progress is shown in a GUI dialog.
· CmdTranslatorRes: Manages localization of the command line translator.

在cmd窗口中调用UofCmdConverter程序即可。该程序接受以下参数
-o [文件名] 				打开一个UOF文件
-u2d [源文件名] [目标文件名]		将源UOF文档转换为目标Office文档
-d2u1.0 [源文件名] [目标文件名]           将源Office文档转换为目标UOF1.0文档
-d2u1.1 [源文件名] [目标文件名]           将源Office文档转换为目标UOF1.1文档

3.2.3.8 Standalone Translator 

The Standalone Translator is just the same as the Uof command line translator, except that it receives a configuration file as a parameter instead of command line arguments.配置文件中可以供用户选择转换的版本。
The configuration file is a text file, and it should match the following pattern:
UofToOox or OoxToUof
[The total count of files to be translated]
[The Full paths of all files]
…
…
For example, a legal configuration file can be:
UofToOox
2
C:\My Documents\Test.uof
C:\My Documents\2005\Global Design.uof
UofStdTranslator is build of the following class:
· Program: The entry point of the standalone translator. It implements the “main” function, parses the configuration file and passes the argument to the UOF add-in library. The translation progress is shown in a GUI dialog.
· StdTranslatorRes: Manages localization of the standalone translator.

3.2.3.9 [bookmark: _Toc210104879]UOF Translator as Gadget

We envelope the UOFTranslator to windows vista’s gadget, which has the following features:
· Drag & Drop files (uof or oox format) to gadget
· Multiple Translations Concurrently
· Display Translation Progress 
· Display Translation Reports
· Can drag the UOFTranslator from gadget to desktop and resize it.
类列表如下所示：

· UofActiveX：转换文件列表界面类。
· UofActiveXDocked：精简界面类。
· UofActiveXUndocked：完整界面类。
· UofContextMenu：菜单类。
· UofListView：结果信息类。
· UofProgressBar：转换进度类。
· UofStatusButton：显示状态类。
· WorkingListViewIetm：列表状态类。


3.2.4 [bookmark: _Toc139873865][bookmark: _Toc139874649][bookmark: _Toc210104880][bookmark: _Toc279685801]SetupProgram

This is a special component, which is responsible for building the installation program and is common to all versions of the application. In addition to providing an install wizard to the user, it verifies that the target environment complies with the software pre-requisites. If one or more pre-requisites failed the verification, an error is reported to the user and the installation is aborted. After completion, it displays a readme file to inform the user about the latest information.
This component does not contain any class as all the tuning is done within visual studio forms.
3.2.5 [bookmark: _Toc210104881][bookmark: _Toc279685802]Localization strategy

The localizations of the add-in library component, application add-ins and other user programs are implemented by the resource files in these components. Each component implements a class to manage its resource, determine which language to use by the current culture. The resources are packed into DLLs and deployed with the components during the setup.
The translation of the resource is done by the developer of the component that the resource file belongs to.
3.2.6 [bookmark: _Toc279685803]ResourceResolver

Since the XSL transform sheets are embedded in a binary assembly during execution, a “resource Resolver” was created. This one allows to fetch XSL files at load time and is invoked by the xsl:import element during the transformation.
As OOXMLare ZIP archives containing XML files and resources, a “ZIP resolver” that extracts the data from the archive has been implemented. Also, since the final result needs to be saved in a ZIP archive (when it be OOXML), a special post processor called the OoxZipWriter serializes a single XML file containing several logical blocks, each of which corresponding to a single XML file after post-processing. In order to be processed by the OoxZipWriter, the input XML stream must conform to the following structure:
<zip:archivezip:target="somePath">
<zip:entryzip:target="relativePath">
<!-- xml fragment to be packaged -->
</zip:entry>
<!-- other entries -->
   ... 
</zip:archive>
In this scenario, the XSL transformation replaces all links, footnotes, images, etc. with references as it will be in the final XML files. 

3.2.7 [bookmark: _Toc210104882][bookmark: _Toc279685804]3rd Party UOF Compression Adapter
As mentioned, extendibility is an important consideration in the architecture design of translator. 3rd developers can implement their own compression functions on UOF files, through the adapter mechanism.
[bookmark: _Toc210104883]3.2.7.1 UOF Compression Adapters
To extend and implement compression functions on UOF files, which means input/output of compressed UOF files by thetranslator, developers need implement 2 adapters as below:


Figure 19 Input Adapter



Figure 20 Output Adapter

While converting from UOF to OOX file, the original UOF file is first passed to the input adapter. The adapter will find out whether it is a compressed version. If this is a compressed file, the adapter will uncompress the file and then pass the uncompressed file stream to the translator library, otherwise the adapter simply pass the file stream to UofTranslatorLib without operations. On the other hand, while converting from OOX to UOF file, the output of UofTranslatorLib is first passed to the output adapter. The output adapter simply compresses the file stream and saves as a compressed UOF file. Since the output of UofTranslatorLib is always an uncompressed version, the 3rd developer can decide whether to check the “compress flag” or not.
[bookmark: _Toc210104884]3.2.7.2 Adapter Registration
After the developers complete the implementation of the adapters, these adapters need to be registered with the translator. To achieve this, developers need follow 2 steps:
1. Copy the adapter assembly to the installation directory of Uof-Translator
2. Create a XML configuration file named adapter.config, and put it into the installation directory of Uof-Translator. Schema definition of the configuration file as below:
<?xml version="1.0" encoding="UTF-8"?>
<xs:schemaxmlns:xs="http://www.w3.org/2001/XMLSchema"elementFormDefault="qualified"attributeFormDefault="unqualified">
	<xs:element name="Config">
		<xs:annotation>
			<xs:documentation>The config definition for Uof adapter</xs:documentation>
		</xs:annotation>
		<xs:complexType id="ConfigType">
			<xs:sequence>
				<xs:element ref="Oox2UofAdapter"/>
				<xs:element ref="Uof2OoxAdapter"/>
			</xs:sequence>
		</xs:complexType>
	</xs:element>
	<xs:element name="AssemblyName" type="xs:string"nillable="false"/>
	<xs:element name="ClassName" type="xs:string"nillable="false"/>
	<xs:element name="Oox2UofAdapter">
		<xs:complexType>
			<xs:sequence>
				<xs:element name="Type">
					<xs:simpleType>
						<xs:restriction base="xs:string">
							<xs:enumeration value="oox2uof"/>
						</xs:restriction>
					</xs:simpleType>
				</xs:element>
				<xs:element ref="AssemblyName"/>
				<xs:element ref="ClassName"/>
			</xs:sequence>
		</xs:complexType>
	</xs:element>
	<xs:element name="Uof2OoxAdapter">
		<xs:complexType>
			<xs:sequence>
				<xs:element name="Type">
					<xs:simpleType>
						<xs:restriction base="xs:string">
							<xs:enumeration value="uof2oox"/>
						</xs:restriction>
					</xs:simpleType>
				</xs:element>
				<xs:element ref="AssemblyName"/>
				<xs:element ref="ClassName"/>
			</xs:sequence>
		</xs:complexType>
	</xs:element>
</xs:schema></xs:schema>


3.3 [bookmark: _Toc279685805]Interaction with Dependencies
各个对象之间的相互依赖关系主要是，转换类调用转换器的工厂类实例化相应的转换器，然后调用pretreatment的类对原始文档进行一些前处理操作，接着调用XSLT进行主转换，然后在调用posttreatment的类进行后处理操作，具体的依赖顺序如下图所示：
[image: ]
Figure 21 the sequence diagram
3.4 [bookmark: _Toc279685806]Development Plan

表 18  Development Plan
	转换器
	功能
	开发时间（天数）
	备注

	
	
	开始时间
	结束时间
	

	UOF1.1和OOXML的转换
	公共部分功能（图形部分、阴影等）
	2010-12-01
	2010-12-20
	完成双向转换

	
	UI

	2010-12-01
	2010-12-20
	主界面功能

	
	文字处理部分功能
	2010-12-20
	2011-01-20
	完成双向转换

	
	电子表格部分功能
	2010-12-20
	2011-01-20
	完成双向转换

	
	演示文稿部分功能
	2010-12-20
	2011-01-20
	完成双向转换

	
	TranslatorManager

	2010-12-20
	2011-01-20
	转换器管理功能

	UOF1.0和UOF1.1的转换
	文字处理部分功能
	2011-02-10
	2011-03-01
	完成双向转换

	
	电子表格部分功能
	2011-02-10
	2011-03-01
	完成双向转换

	
	演示文稿部分功能
	2011-02-10
	2011-03-01
	完成双向转换

	
	Preprocessing
Postprocessing
	2011-02-10
	2011-03-01
	前后处理



4. [bookmark: _Toc279685807]Unit Tests
4.1 [bookmark: _Toc184107163][bookmark: _Toc279685808]What will unit tests cover
[bookmark: _Toc184107164][bookmark: _Toc279685809]对于文字处理、电子表格、演示文稿的XSLT转换部分，单元测试主要围绕三级功能点，即最小的功能点进行测试，开发人员对已实现的功能点进行单元测试，以保证功能点的实现达到预期效果。具体功能点的列举见文字处理、电子表格、演示文稿三部分的Scope文档。单元测试部分的测试工作主要由开发组进行白盒测试，主要采用的是人工手段。对主程序的测试主要针对各个小功能点进行测试，保证各个功能点达到预期效果。
4.2 What will unit tests NOT cover
对于文字处理、电子表格、演示文稿的XSLT转换部分，单元测试不包括对一级功能点、二级功能点、集成功能点、互操作的测试，这部分主要由专门的测试组成员进行测试。
5. [bookmark: _Toc279685810]Open Issues




6. [bookmark: _Toc279685811][bookmark: _Toc268182907][bookmark: _Toc506548854]Change History
表 19 Change History
	Version No.
	Date
	Name (Alias)
	Description of Change

	1
	2010/10/27
	Linxl
	完成初稿

	2
	2010/11/05
	Zhaobj
	修改类关系图

	3
	2010/11/13
	Zhaobj
	修改流程图

	4
	2010/11/27
	Zhaobj
	修改word、excel和ppt三部分式样单调用关系

	5
	2010/12/09
	Zhaobj	
	完善UOF1.1新增功能和遗留bug

	6
	2010/12/28
	Zhaobj
	完善offic addin部分

	7
	2011/01/24
	Zhaobj
	添加word、excel和ppt三部分式样单的功能描述

	8
	2011/02/14
	Zhaobj
	完善右键和命令行

	9
	2011/07/21
	Zhaobj
	修改格式
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