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Statement of Purpose 

 

 After obtaining my Bachelor of Science (Honours) in Computer Science degree, I knew 

my future would be studying more for achieving the authorization for conducting research 

work. 

 “Conceiving ideas and developing systems that deliver that promise” is a personal goal that I 

have set for myself. When translated into actions this goal has reinforced my belief in 

leadership through creativity. 

 The boundless possibility of trying out and the instant knowledge of the outcome 

that stimulates one for further analysis of a rationale in question is what I find most 

appealing about Computer Science. Keeping up an inquisitive and explorative attitude, I 

believe, leads to a constant learning process. This approach adds to the already immense 

potential for innovation that exists in this field. 

As I have been studying Computer Science for the last six years (2 in HSSC + 4 in BS-CS), I 

look to postgraduate study to refine my knowledge and skills in my areas of interest. I believe it 

will also serve to give direction to my goal, a career as a research professional at an academic 

or commercial, research-oriented organization. I intend to pursue PhD degree in order to reach 

that goal. 

In my undergraduate studies, I have benefited from the breadth of University of Malakand’s 

syllabi content that has given me a comprehensive exposure to the core areas of Computer 

Science and a strong conceptual understanding of the same. In these four years of study, I have 

strived to maintain an approach of expending independent efforts in all my endeavors. Self 

learning and sharing my knowledge with others has been most worthwhile, when 

comprehending a concept.  

At present I am in the second semester of MAP-I Doctoral program and working on Pre-Thesis 

under the title “Data Warehouses in the path from Databases to Archives”. An American poet 

once observed that all history is modern history. For any given time that which is past, may 

have impact on our present knowledge and our future actions. Think of the impact of loosing 

the documents most important to someone i.e. educational / experience certificates and degrees, 

videos of young born babies, photos of past generations etc. Now, imagine about loosing 

knowledge about an entire society and the impact that would make on a nation i.e. loosing 

record of Tax / Social Security. It would be a tragedy of epic proportion. As all the public and 



 

private organizations now a days rely on digital data. This data cannot be recovered if lost, or at 

an unbearable cost. We need to take every possible measure to preserve the data and 

information for the desired period of time otherwise we will have to face irreparable loss. Off 

course, this is a challenging area and needs a lot of work, but my PhD will be a step to preserve 

the past and present for future generations. After successful completion of my PhD, I see a 

bright future in public as well as private sector. 

I am working as a researcher in the project “Data Warehouses for the Long Term Preservation 

of Institutional Electronic Records and Databases” at INESC, Porto. Through this work I got a 

good conceptual understanding of the problem. Also, this gives me an advantage in pursuing 

my research in the same field. 

Sir, surely I would not like to over estimate myself but let me state that I believe that there are 

no shortcuts in life and the only road to success is hard work. I stood first in the college in the 

exam of Higher Secondary School Certificate (HSSC) and was acknowledged the  

BEST STUDENT (Copies enclosed) of the session (2000-2002). Also, qualified, Graduate 

Assessment Test, which is a basic requirement in Pakistan to pursue higher studies. Moreover, 

there has been no gap throughout my academic career. 

I would be grateful to you if I’m accorded the opportunity to pursue my studies on MAP-i 

grants. I will try my level best to justify your faith in me. 

 

 

 

ARIF UR RAHMAN 

badwanpk@gmail.com 

29
th

 April, 2008 



Curriculum Vitae 

ARIF UR RAHMAN 
 

Address: R. DO Carvalhido 155   Email: badwanpk@gmail.com 

      4250-102, Porto    Nationality: Pakistani 

 Portugal    Marital Status: Single 

Date of Birth: 15
th

 April, 1983  Passport No. BK1985371 

Cell: + 351 916 052 435   NIC: 153076-666537-3 

OBJECTIVE   

I am fond of experimenting my own ideas. I have always struggled to maintain an 

approach of expending independent efforts in my entire endeavor. In any field one can 

only experiment his own ideas and thoughts if he has gained the maximum knowledge of 

the same field. A Ph.D. degree is considered a terminal degree. For my aim i.e. to 

experiment my own ideas, I have to acquire the Ph. D degree. I would like to make a 

career in the field of Computer Science as it is one of the fastest growing segments of 

industry, but it is also one of the fastest changing areas technologically. This field has 

more space for applying ones ideas and thoughts. Moreover, I have been studying 

Computer Science for the last six years (2 Years HSSC + 4 Years BS-CS). Therefore, I 

have to achieve the highest degree in this dynamic field. 

EDUCATIONAL QUALIFICATION 

 Ph. D in Computer Science 

October, 2007 - Continue... 

Theme: Data Warehouses in the Path from Databases to Archives 

Subjects Studied (First Semester) 

o Model Driven Software Engineering (Score: 14) 

o Architecture and Design of Large Scale Software Systems (Score: 13) 

o Program Semantics, Verification, and Construction (Result Awaiting) 

(www.map.edu.pt/i/2007) 

 BS in Computer Science (Hons)   

(Nov 2002- Feb 2007)  (Marks Obtained 78.17%) 

From University of Malakand, Chakdara, NWFP, Pakistan 

(www.uom.edu.pk) 



 Intermediate in Computer Science 

(Sep 2000- Sep 2002) (Marks Obtained 69.27%) 

From Petroman Training Institute, Islamabad (FBISE), Pakistan 

(www.fbise.edu.pk) 

 Matriculation 

(Marks Obtained 65.76%)  

From Government High School, Badwan (BISE SWAT), Pakistan 

(www.bisess.edu.pk) 

 

SCIENTIFIC PROJECT 

BS in Computer Science (Hons) 

In the Bachelors of Science (Hons) in Computer Science degree course from University 

of Malakand, I did a project on “Appointment Management System”, under a Company 

i.e. Sehat Consultancy, Blue Area Islamabad, Pakistan. After completion of the project, I 

also presented the thesis to the Examination Section, University of Malakand for partial 

fulfillment of my degree. 

The software helps in getting complete data of an employee through a questionnaire over 

the web that ultimately reflects the complete history of the individual employee. This data 

is utilized for the well being of the employees working in certain firms / organizations 

such as Nokia and Mobilink. It is aimed to manage the records of medical examinations 

of employees which are registered with Sehat Consultancy. The Software has facilitated 

the Company in understanding individual health problems of the employees and has 

brought more business for the Company. On the other hand, the coverage of the 

Company i.e. Sehat Consultancy has increased three fold due to this Software. 

(http://www.sehatconsultancy.com/) 

 

EXPERIENCE 

Research 

(19 Nov 2007 – Continue…) 

- Working as a Researcher in the project “Data Warehouses for the Long Term 

Preservation of Institutional Electronic Records and Databases” at INESC, Porto.  

 



 

ACHIEVEMENTS 

 Qualified, Graduate Assessment Test, which is requirement for higher education, 

in Pakistan (www.nts.org.pk) 

 Got first position in College in my Higher Secondary School Certificate 

 Was acknowledged the BEST STUDENT of the session (2000-2002) in College. 

 

LANGUAGES 

 English: Can read, write and speak frequently. 

 Urdu: Can read, write and speak frequently. 

 Pashto: Though my mother tongue but can only speak frequently. 

 Portuguese: Only Basics (But am attending lectures and soon will master it) 

 

Computer Programming Skill 

C#.Net, SQL/Server, C/C++, Visual C++ 

 

HOBBIES 

Internet surfing, meeting different people, visiting different places and enjoying the 

natural scenes. 

 

REFERENCES 

1. Prof. Dr. Gabriel David   2. Prof. Dr. Luis S. Barbosa 

Department of Informatics Engineering Department of Informatics 

Faculty of Engineering, University of Porto University of Minho, Portugal 

Portugal     www.di.uminho.pt/~lsb 

Email: gtd@fe.up.pt    Email: lsb@di.uminho.pt 

3. Mr. M. Zahid Khan 

Department of Computer Science 

University of Malakand, Pakistan 

Email: mzainpk@gmail.com 



 



 



 



 

 



 



 



 



 

 



15% 65% 20% 100%
35% 30% 30%

Nome Q1 Q2 Q3 Qs Report Exam.Q1 Exam.Q2 Exam.Q3 Exam Final
Andre Ferreira 90% 85% 65% 88% 75% 85% 75% 90% 79% 16
Arif Rahman 75% 75% 0% 75% 65% 65% 40% 50% 50% 13
Brett Drury 80% 85% 0% 83% 75% 70% 65% 90% 71% 15
Filipe Campos 85% 85% 0% 85% 75% 70% 60% 60% 61% 15
Hugo Ferreira 90% 85% 0% 88% 80% 95% 80% 60% 75% 16
Nuno Ferreira 95% 75% 85% 90% 80% 90% 85% 70% 78% 16
Paula Monteiro 85% 95% 80% 90% 75% 70% 70% 75% 68% 15

19 de Março de 2008

Os docentes:
Ademar Aguiar, Luís Almeida, Ricardo J. Machado



MAP-i Doctoral Programme Model-Driven Software Development 2007-2008

Origin Estrut Qualid Legib Relev méd
António Júnior E- 7 C 14 D C C D D D+ 12 11
Arif Rahman --- B 17 D C D D C D+ 12 14
Brett Drury D 11 B 17 C D C C B C 14 14
Daniela Cruz C 14 B 17 D C D B C C 14 15
David Pereira D 11 B+ 18 C C C D C C 14 14
Hugo Ferreira B- 16 B+ 18 C B B B A B 17 17
Hugo Macedo C 14 C+ 15 C B B B B B 17 16
Jorge Matos C 14 C 14
José P. Oliveira B 17 A- 19
Miguel Silva C 14 B+ 18
Nuno Carvalho C- 13 B 17 D D D D D D 11 13
Nuno Ferreira E+ 9 C+ 15 C B B B B B 17 15
Paula Monteiro D 11 C+ 15 D C C D B C 14 14
Paulo Jesus B+ 18 A 20 C B B B C B- 16 18
Ricardo Vilaça C 14 A- 19 D B C D C C 14 15

A Excellent 20
B Very Good 17
C Good 14
D Satisfactory 11
E Insufficient 8

NOTA 
FINAL

UML/OCL CPN
Artigo

28/03/08 J.M.Fernandes



To whom it may concern

(wrt the application of Arif ur Rahaman)

Arif ur Rahaman came to Portugal about a year ago with a research grant for a project
in Porto University and also to attend the MAP-i lectures at his own expenses. This shows
his strong character and commitment to pursue his PhD studies with success.

In my role as coordinator of MAP-i Organising Committee I had the opportunity to
witness his commitment to the course and his efforts to follow the lectures and take the
maximum out of it. He also did a remarkable work as my student in the Model-based
Software Engineering course.

I therefore recommend Arif for a PhD grant which is probably the only way available
to him to pursue his PhD studies within the Programme, in which I think he will be highly
successful.

I should also add Arif is a hard-working student and a very kind and educated young
man, both from a scientific and humanistic point of view.

Universidade do Minho, Braga, 29th April, 2008

Luis Soares Barbosa
Associate Professor

Logic and Formal Methods Group,
Dep. Informatics, Minho University

4700-057 Braga, Portugal



 
 
REFERENCE LETTER 
 
 
 TO WHOM IT MAY CONCERN 
 
 

It gives me utmost pleasure to write a few words about Mr. Arif ur Rahman, 

Registration number: 200 200 100 18, who was my student from 2002 to 2006 during his 

BCS (4-Years Hons - Bachelor in Computer Science) from Department of Computer 

Science & I.T. University of Malakand, Chakdara, Pakistan. I have taught him 

Introduction to Networking, Network Security, and Computer Architecture. His 

performances were to the utmost satisfaction. He is thorough hardworking and highly 

dedicated. 

He submitted his assignments on time. I always found him taking keen interests in his 

studies. I do expect that he would be a man of brilliant career. Knowing him as a student 

and seeming his background handwork and devotion to studies, I have no doubt to 

recommend him for any kind of grant and scholarship.  

 

 I wish him best of luck and success for his brilliant future. 

 
 
 
 
 

Muhammad Zahid Khan, 

Lecturer in Computer Science & I.T  
University of Malakand 
www.uom.edu.pk 
 

mzainpk@gmail.com 

 





PhD Thesis Proposal 

Data Warehouses in the Path from Databases to Archives 

Supervisors: Gabriel David, Cristina Ribeiro 

Faculty of Engineering, University of Porto 

 

Introduction 

Organizations are increasingly relying on databases as the main component of their record keeping 

systems. However, at the same pace the amount and detail of information contained in such systems 

grows, also grows the concern that in a few years most of it may be lost, when the current hardware, 

operating systems, database management systems (DBMS) and actual applications become obsolete and 

turn the data repositories unreadable. The paperless office increases the risk of losing significant chunks 

of organizational memory and thus harming the cultural heritage. 

Significant research addressing this concern has already been conducted. The conclusions discard 

approaches now considered naive like trying to preserve specimens of the machines, system software and 

applications, in all their main versions, so that the backups of every significant system could be used 

whenever needed. A variant of this, instead of preserving the hardware, suggests simulating the older 

hardware in newer machines. More promising research suggests the conversion of database contents into 

an open neutral format with a significant amount of semantics associated (XML dialects), so that it 

becomes independent of the details of the actual DBMS. 

The present proposal stems from this principle but tries to go a step further based on the following 

observation: there is a parallel in the attitude of a data warehouse designer approaching a database-

centered operational Information System (IS) to specify a Data Warehouse (DW) and an archivist 

analyzing a document-centered organizational IS to specify an archiving policy and system. Both search 

an integrated model of the organization, merging information from a diversity of sources, systems and 

technologies, both have a process-centric methodology, specifying data marts or classifying related series 

of documents, both have long-term validity and integrity requirements, both have an evaluation attitude, 

leaving out irrelevant details in the data or in the series of documents to concentrate on the essential, both 

want to build an archive which remains basically unchanged, except for the addition of newer data or 

documents, and both want to expose the respective information contents in a simple and systematic 

way.  

Of course there are differences, first of all in the respective goals. The DW designer usually tries to 

answer the information needs of the organization management from the point of view of decision 

support, monitoring, trend analysis and forecast, while the archivist wants to preserve the memory of 

the organization and its processes, for future generations. So concrete decisions on evaluation and 

elimination procedures may differ, according to the specific requirements, but the general working 

framework seems similar.  

 



 

Thesis  

Following this basic intuition, the research question proposed is to explore the adequateness of the 

DW approach as a target vehicle to perform, with respect to a given IS, the functions considered 

essential from an archivist viewpoint like appraisal, classification, elimination, description, and 

access while respecting properties like authenticity and integrity.  

Context  

Archivist methods have been put under great strain by the growing amount of institutional 

information that is being stored in digital format. Although the goals and principles of the discipline 

remain solid, their application to the new supports and information structures is subject of much 

debate [1,2,3].  

The domain of research in this proposal is archiving data records produced as a result of the regular 

activity of an institution, which are usually kept by a DBMS.  

At first, dominant approaches to the preservation of electronic records were either too much biased to 

the paper-based procedures or unfeasible: the projects of preservation of both the data and the tools 

to read it in the original format, including hardware and the several layers of software (operating 

systems, DBMS, applications), in the appropriate versions, despite its value from a museum 

perspective, were soon recognized as an unfeasible solution to the archivists goals. The same 

happened to the projects betting on simulating the old machines. The third alternative is collectively 

labeled as migration, though it has many trends.  

Two research areas are essential for this proposal. The first has focused on the description of 

documents to render them available for retrieval, across the frontiers of domain modeling, document 

nature and storage technology, and has grown along with the Web. The second has roots on the 

concerns of archivists with the fragility and opacity of digital materials, and has a broader research 

agenda fuelled by the needs of organizations and increased awareness of the need for new 

approaches.  

From a pragmatic viewpoint, the first line has originated several standards to add metadata to current 

digital objects (Dublin Core in the case of generic objects, RDF for Web objects and EAD for digital 

archive objects) and thus contribute with partial solutions to the description problem. However, the 

general goal of building digital archives needed a more comprehensive treatment which resulted in 

the OAI standard[4]. The second line has the more ambitious goal of dealing with the general 

problem of preserving the wealth of information that is being generated in digital form or converted 

to it. Several projects have been dealing either with fundamental models for integrating preservation 

into the management of current records or with solutions to the concrete problems that arise in a 

specialized domain [5]. 

One of the basic solutions is to serialize the database, systematically storing the data dictionary (table 

names, columns, integrity constraints) and the actual values of each column in each table line. This 

way, one is able to record all the values of every database with a single archiving model. The main 

problem of this approach is that it forgets that the data is just part of the problem in a database 

system. Most real information systems are structured in three layers: data + business rules + 

presentation. If the presentation layer may contain not too much knowledge, both the data and the 

business rules layers keep their own part of the semantics of the data. In certain cases, the values are 

meaningless without the code that discloses their interpretation. The solution envisaged is to perform 



a previous step of eliciting implicit knowledge in the application code and storing it as explicit 

columns in a new data model. This operation is a typical step in a DW design process. 

The Proposed Approach 

The process of specifying a DW can be used for building an information asset that is both faithful to 

the original data and organized in a way that can be given use in the future without the complexity of 

the original system. Although the DW primary intent has been to support management decisions with 

flexible and relevant data (a goal more typical of current archives), the tendency to add more and 

more data to it turned DW into the most valuable repository of large organizations. Understanding 

this, recent recommendations on DW design [6] stress the importance of a global, process-centred 

analysis of the organization, resulting in the clear establishment of a DW bus architecture where 

dimensions, a kind of authority files, are initially identified and then reused in the several stars that 

constitute the dimensional model. The data considered relevant includes all basic facts, to enable 

arbitrary future queries. The knowledge of techniques to deal with changing dimensions without 

information loss is also central to give the DW an archival value. 

Research Goals 

The research explores the application of DW technology to the preservation of complex electronic 

records. 

In more detail, the research will study: 

 Properties that the DW must possess, according to the standards already established (like the 

Open Archives Initiative); 

 Rules of transformation from operational systems into DW, adopting a process-centric but 

integrated view, which guarantees those properties;  

 An XML version of the DW, though the DW model is already very simple and thus fulfils 

the requirement of platform independence required by long-term preservation;  

 Metadata needs, beyond the data in the operational database, to preserve the meaning of the 

processes, most often just implicit in the data but present in organizational procedures and in 

software development documentation;  

 Application to a real system of a concrete institution, playing the role of a case study;  

 Assessment of the results obtained with the help of external experts.  

The research is expected to have impact in the area of archiving automated information systems in 

the same measure of the generality and simplicity of the found solution. An immediate benefit would 

be the migration of a complex database into an archival format. In a more general setting, the 

research would contribute to preserve the digital components of organizational memory for future 

exploration.  

Data Warehouse for Archives Model  

DW design methodologies were initially derived from the goal of producing decision support 

systems. However, the maturity of this area along with the increasing computational power available 



led to more conservative design principles, based on the idea of storing all the basic facts in their 

finest granularity. The proposed DW bus architecture stresses a global analysis of the organization to 

identify in the first place all the relevant dimensions, i.e. the authority files and other entities, and 

then the main processes that will correspond to the facts tables. This very simple star schema, with a 

central fact table surrounded by a set of dimensions, is at the heart of the dimensional model and of 

the whole idea of DW. The goal is to organize the information in a simple and systematic model, so 

that optimized search and processing is possible.  

In this research direction, additions to the basic model should be investigated, in particular which 

dimensions and attributes are mandatory or recommended from the viewpoint of an archivist, which 

classes of attributes are required in the fact tables, which mechanisms of evolution for dimensions are 

acceptable, and in general which properties must the DW possess, according to the standards already 

established (like the Open Archives Initiative).  

A set of typical organizational situations should be gathered and example solutions to the 

corresponding modeling problems provided.  

Transformation Process  

After the definition of the target DW model and its implementation in a concrete DBMS, it is 

necessary to define the whole process of populating it with the data coming from the available 

sources. Conceptually, the central problem of this research proposal is to get data from the 

operational IS in the organization and transform it into the DW. At this level, the problem is a 

mapping between models. The conclusion of this study will give rise to a set of mapping rules.  

Implementing the rules will correspond to concrete extraction, transformation and loading processes 

where data will be selected, perhaps eliminated, cleaned, formatted according to the standards, 

checked for referential integrity against dimensions fulfilling the role of authority files, and 

transferred. These process definitions will also be gathered.  

Taking into account the experience of archivists in this task is essential as it goes through the phases 

of appraisal, selection, elimination and the automated part of description, typical of the archivist 

process. The system must support the addition of possible bits of manual description.  

This task is the main step in the migration approach proposed. Data is not only subject to a 

technological conversion, as in many migration proposals, but also to a controlled and documented 

reorganization that is necessary for the survival of the information. The XML version of the data 

results from a second step of migration, this time to ensure portability and long time preservation of 

the information but performed essentially at a technological level and keeping its structure 

unchanged.  

XML Model  

Although the DW model is already very simple and thus fulfilling the requirement of platform 

independence required by long-term preservation, a XML version of the DW will be established, less 

suited to the arbitrary querying the DW provides, but more adequate to information exchange with 

other systems. XML is becoming a lingua franca for automatic but still human readable information 

exchange, and so the ability to bidirectional conversion between XML and the DW is unavoidable. 

Some will even prefer XML for long-term preservation for the sake of uniformity with other kinds of 

digital objects preservation, but with reduced ability to offer access services to the users.  



Metadata Requirements  

The design process of a DW typically includes the definition of metadata describing the exact 

process of obtaining a certain fact, the source, the loading date, the tool version used for it, etc. These 

elements will probably be kept in the extended dimensional model. However, a lot more contextual 

information will be found mandatory to add more semantics to the data. For instance, the operational 

system UML or E-R models may be considered important, as well as a data dictionary, explaining 

the meaning of each attribute in each dimension and fact. Other contextual aspects concerning the 

organization around the IS and its evolution, the implicit or explicit definition of processes, forms, 

data sheets etc. may also be important to improve the understandability of the data collected.  

A second set of metadata elements will derive from the adaptation of the would be archivistic 

processing of the electronic records. This includes information on the corresponding appraisal, 

selection, elimination, and description activities. In particular, one will investigate the implications of 

the ISAD(G) and ISAAR(CPF) standards on the description of such records and devise ways of 

extracting parts of that metadata during the ETL processing. It will, for instance, explicitly state the 

institutional producer of a certain record, that stands for the corresponding fact, and under which 

mandate he is responsible for the fact.  

Conclusion  

To carry on the agenda of this proposal interdisciplinary knowledge must be gathered, with knowhow 

in the domains of archives, information systems and data modeling.  
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