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ABSTRACT 

Microsoft office (MS) word is one of the most commonly used software tools for creating 

documents. MS office word 2007 and above are formatted using Extensible Markup 

Language (XML). Metadata about the documents are automatically created using Office 

Open XML (OOXML) syntax. A new framework was developed, which is called ADFCS 

(Automated Document Format Checking System) that takes the advantage of the OOXML 

metadata, in order to extract semantic information from MS word documents. In particular, 

a new ontology for ACM SIG documents and representing the structure and format of these 

documents by using OWL ontology language has been developed. Then, the metadata is 

extracted automatically in RDF according to this ontology using the developed software. 

Finally, extensive rules are generated in order to infer whether the documents are formatted 

according to ACM SIG standards. This thesis, introduces ACM SIG ontology, metadata 

extraction process, inference engine, ADFCS online user interface, system evaluation and 

user study evaluations. 

Keywords: Semantic Web; Jena; Notation 3; document format checking; Metadata; OOXML 

iv 



OZET 

Microsoft office (MS) word belgeleri olusturmak icin en sik kullanilan yazihm araclanndan 

biridir. MS office word 2007 ve lizeri versiyonlan, Genisletilebilir Bicimlendirme Dili 

(XML) kullarularak bicimlendirilir. Belgelerle ilgili meta veri otomatik olarak Office Open 

XML (OOXML) sozdizimi kullarularak olusturulur, Bu tezde, MS Word belgelerinin 

anlamsal bilgilerini aytklamak icin OOXML meta verisinden yararlanilarak, ADFCS 

(Otomatik Beige Forman Denetleme Bicimi) isminde yeni bir sistem gelistirildi. Ozellikle, 

ACM SIG belgeleri ve OWL ontoloji dili kullanarak bu belgelerin yap1sm1 ve bicimini temsil 

etmek icin yeni bir ontoloji gelistirilmistir. Ardmdan, gelistirilen yazihm ve bu ontoloji 

kullarularak, elde edilen meta veri vede otomatik olarak RDF verisine cevrildi, Son olarak, 

gelistirilen kapsamh kurallar ile belgelerin ACM SIG standartlarma gore bicimlendirilmis 

olup olmadigmi anlamasi saglanrrusur, Bu tez, ACM SIG ontolojisi, meta veri cikarma 

islemi, sonuc cikarma motoru, ADFCS online kullamci araylizli, sistem degerlendirme ve 

kullamci calisma degerlendirmelerini icermektedir. 

Anahtar Kelimeler: Semantik Web; Jena; Notation 3; beige bicimi denetimi; Meta veri; 
OOXML 
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CHAPTER! 

INTRODUCTION 

Nowadays, most of the software engineering approaches aim to completely or partially 

automate the software testing processes since manual testing is tedious, time-consuming and 

error prone. In addition, through automation, the cost of testing is reduced as well as 

automated testing is more reliable than manual testing approaches. Automated software 

engineering approaches have been utilized in many areas of software engineering. These 

include requisites definition, designation, architecture, design, implementation, modelling, 

testing and quality assurance, verification and validation. Automated software engineering 

techniques have additionally been used in a wide range of domains and application areas 

including industrial software, embedded and authentic-time systems, aerospace, automotive 

and medical systems, Web-based systems and computer games. 

1.1 Thesis Problem 

For a conference coordinator who deals with hundreds of documents and submitted papers, 

an automated software system is the best solution for checking format of the documents for 

its correctness. An automated software system can be implemented for checking the format 

of the documents, and it is clear that every document needs to be revised for the correctness 

of its format. The proofreader needs to check all the format standards manually which will 

not guarantee that the document will be checked for all format standards by the proofreader. 

Since manual document format checking is time-consuming, error-prone and not reliable. 

There may be chance of incorrect format of the document or unseen text formatting in it, 

regardless of the time spent on checking document formats. Furthermore, when the number 

of documents increases, this process becomes more difficult. 

1.2 The Aim of the Thesis 

In this thesis a software framework is proposed, called ADFCS1, which takes into account 

the automated software engineering process for automating the process of checking the 

format and structure of ACM SIG documents. The Association for Computing Machinery 

(ACM) is the world's largest scientific and educational organization for publishing research 

1 The complete code of ADFCS system in one file is available at http://www.semanticdoc.org/acm_doc.java 
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in the field of computing. As 2011, it has more than 100,000 not-for-profit professional 

members. ACM is organized into 171 local chapters and 37 Special Interest Groups (SIGs). 

In addition, numerous numbers of conferences and journals in the field of computing are 

sponsored by ACM. All of the sponsored conferences and journals require publishing their 

content according to ACM SIG document format structure. By developing an automated 

software system framework for automatically checking the format and structure of ACM 

SIG documents, we aim to help; (1) authors so that they can validate the format of their 

research papers before submitting to an ACM conference or journal, (2) conference 

organizers can check the validity of the format of the submitted papers with ease, (3) 

proofreaders can be supported with our automated software. For developing such software, 

it is necessary to obtain and evaluate the metadata of the document. In our framework, we 

extract the metadata of the document according to ACM SIG ontology. Then using Reasoner 

and created rules, we can build an automated software system for validating the format of 

documents. 

1.3 The Importance of the Thesis 

By utilizing the automated document format checking system, the checking process will save 

time, will be more robust in terms of finding format errors, and will give the opportunity to 

the proofreader to focus on content only. The document, which needs to be checked is an 

ACM SIG word document which is submitted to a journal or conference for publishing. 

Nevertheless, the automating document format checking system can be applied to other 

document standards by adapting the data extraction process and inference rules. 

1.4 Limitation of the Study 

The automated document format checking system might be useful only when we have a 

stable OOXML Schema of document. Since it is not possible to significantly modify an 

OOXML file format; because when changing the feature of OOXML file format it becomes 

very difficult to manage the scripts or modify the contents of the file. 

The checking process can be performed if XML Schema of the document is well formed; 

XML Schema describes the element position and its relationship to other elements as well 

as specifies the constraints on the element. In recent years, MS office documents are added 

with more and more information types and quantities, such as sound, image, database and 

2 



Web information. This makes, office document format more complex and more 

inconvenient, when processing it. 

For automation of checking process it is urgent to access the metadata of document. 

Metadata means data about data and shows how the data will be presented. Without 

metadata, there will be only the possibility for extracting the textual content of the document, 

which is not useful without the semantic information about documents. 

1.5 Overview of the Thesis 

This thesis, is divided into 8 chapters and organized as follows. 

Chapter 1: Introduces the thesis problem, aim of the thesis and the type of problem it is 

going to be solve. 

Chapter 2: Introduces the related research work by defining its aims and motivations. We 

discussed some previous work related to document format checking system and metadata 

extraction. Moreover, we discussed converting XML documents to ontologies and other 

approaches for metadata extraction. 

Chapter 3: Introduces the Semantic Web technologies, RDF, RDFS, Ontology and the 

structure of SP ARQL query. 

Chapter 4: Introduces ODF and OOXML document format types, comparing to each other 

and how we can benefit from metadata extraction in OOXML. 

Chapter 5: Introduces the framework of ADFCS and how the data from OOXML is 

extracted and converted into N3 file for semantic processing by Jena. In particular, the 

SPARQL queries for retrieving data from Jena Reasoner and converting them into a report. 

Chapter 6: Introduces our online user interface and system implementation of ADFCS. 

Chapter 7: In this chapter, we evaluate and compare the traditional manual checking process 

with ADFCS automatic checking system for the assessment of ADFCS. 

Chapter 8: In this chapter, we summarize the overall thesis and discuss the future work for 

next version of ADFCS system. 

3 



CHAPTER2 

RELATED RESEARCH 

In this chapter, we are discussing related research dealing with document format checking, 

semantic mapping of XML document to ontologies and OOXML document data extraction. 

2.1 Document Format Checking 

Xu et al. (2010) present a proposal for checking the format of undergraduate's graduation 

thesis with technology of using java. The study tries to detect the format of the document as 

follows; first reading the MS word document format and second investigating and analysis 

the content of the document. This approach uses the java xml parser package for capturing 

the metadata of document ( e.g. page numbers, headers and footers, margins) and then 

compares the extracted data with the defined format for document. Finally, a report is 

generated for document. The test rate for this research was more than 95% for the whole 

process. 

Hou et al. (2010), compares documents that are in both OOXML and ODF formats. 

According to their paper, many components of word processing documents that are in one 

format have logical counterpart in other one and some component have no counterpart or 

corresponding relationship. They divide the degree of difficulty of converting between 

OOXML and ODF into easy, middle and difficult types. In easy type, the components in 

OOXML and ODF have direct and obvious relationship, and it is easy to convert from one 

format to other. For example paragraph and table. In middle type, components of OOXML 

and ODF cannot find the corresponding part directly or use different XML structures to 

represent them. However, the most content can find counterpart from logical level, for 

example page layout. In difficult type, components are very difficult to convert or even 

cannot be converted at all, because of the different design idea or incapability of descriptions 

used in OOXML and ODF (like change tracking and collaboration support). 

2.2 XML Document Data Extraction 

Many methods has been produced for extraction of information from MS word documents 

that has been created by OOXML format. There are various ways for extracting the metadata 

from XML documents and all of the methods have their own advantages and disadvantages. 
4 



These methods include Java XML parser, XPath Queries, DOM, DTD, SAX, XSD, and 
/ 

XSLT. In Figure 1, the timeline of XML and Semantic Web technology development is 

explained. 

A method is proposed by (Kwok and Nguyen, 2006) for extracting data automatically from 

an electronic contract composed of a number of documents in PDF format. Their approach 

comprises of an administrator module, a PDF parser, a pattern recognition engine and a 

contract data extraction engine. This type of system is useful for extracting contract data 

using data mining. 

He et al.(2013) build a system for evaluating XPath Queries in a user-friendly manner. They 

developed a prototype system named VXPath, which is a visual XPath query evaluator that 

allows the user to evaluate an XPath query by clicking the nodes in an expanding tree instead 

of typing the whole XPath query by hand: Their system supports various XPath axes, 

including child, descendant, self, parent, ancestor, following-sibling, preceding sibling, 

predicate and so on, and instead of loading the whole XML document into memory, they 

extract a concise data synopsis termed structural summary from the original XML document 

to avoid the loading overhead for of large XML documents. 
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Figure 1: Time line of XML, Semantic Web and W3C standards2 

Pellet and Chevalier (2014) develop a method for automatic extraction of formal properties 

of Microsoft Word, Excel, and Power point documents saved in OOXML format for 

2 http://www.dblab.ntua.gr/-bikakislXMLSemantic Web W3CTimeline.pdf Retrieved 06 Aug, 2015 
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