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ALLAMA IQBAL OPEN UNIVERSITY, ISLAMABAD
The Allama Iqbal Open University, a Mega university, was established in 1974 under an Act of parliament. The main campus of the university is situated in sector H-8, Islamabad. It was the second open university of the world and the first of its kind in Asia and Africa. The aim of establishing AIOU was to provide education through distance learning (at the door-steps) to those people who could not continue their educational journey through formal system of education due to one reason or another. The AIOU is effectively fulfilling this sacred duty by extending educational facilities to those parts of the country where educational opportunities, through formal system are scarce and also to the female segment of the society, who did not or could not attend college/school due to cultural or traditional reasons.
At present, the AIOU is offering programs from Matric to PhD level in diverse disciplines. The university has established 1200 study centers across the country, where distance education students are provided necessary guidance by their respective tutors. Moreover, the university has established full-time, study centers, wherein the students of MBA (IT), MBA (Banking and Finance), BS (CS), BSc (Engineering), etc. are being provided instruction, guidance and counseling through face-to-face education.
Apart from curricular and extra-curricular activities during the academic year, the AIOU and its regional centers actively participate in the co-curricular activities by arranging educational and literary seminars and conferences, attended not only by the students and faculties of the university but also by renowned dignitaries and scholars. For the science students & research scholars, a huge science complex has been built where they use the latest equipment of international standard for experiments. To meet the present day challenges internet facility is also available in the student’s hostel and the Central Library where ten computers each have been provided to enable students to access latest information available through open source databases.

FACULTY OF SCIENCES
The Faculty of Sciences at AIOU has recently undergone a major upgrade in its conceptual framework, courses/programs offering, mode of education and establishment of departments. The Faculty of Sciences was first established in 1982 with only five departments and limited number of undergraduates and basic functional courses. Over last three to four years, four new departments and a range of higher degree programs have been added to the portfolio of Faculty of Sciences.
Most of the departments in the Faculty are engaged in the development and offering of highly technical, scientific and professional programs. For example, postgraduate programs of Computer Sciences, Physics, Chemistry, Community Health and Nutrition, Environmental Design, Dietetics, Live Stock Management, M. Sc. (Hons) Agricultural Extension, Forestry Extension, Rural Development and Mathematics have been successfully launched. It's in consonance with the overall government's policy of upgrading and strengthening higher education and research in the country. 
The practical work is an essential component in the teaching of science subjects. In some cases, the university has to acquire laboratories of other institutions to meet this requirement. Now the university is establishing its own laboratories at the main Campus to fulfill the requirement of practical work in the science disciplines. In order to cater the research component of M.Phil/Ph.D programs of the faculty of sciences, the construction of Science Block with an investment of more than 300 million had been completed at the AIOU campus.

The faculty also aims at ensuring the relevance of these programs/courses to the needs of the real world by involving distinguished scientists, practitioners, institutions, academics and researchers from both public and private sector.

In view of the present government’s policy of developing the field of Science and Technology in the country, AIOU has made the development of science departments its top priority. A lot has already been done in this regard. During last two years essential funds were given to different science departments to establish laboratories.

The graduate programs are also highly professional and in accordance with social and global demand. The list includes bachelor's degrees in Telecommunications, Automobile Engineering, Vision Sciences and Computer Sciences. Owing to the practical nature of these programs, special arrangements are made for setting up study centers in automobile workshops, hospitals, computer centers, and other technical/scientific laboratories. Further, students are given an opportunity to avail work experience in reputed institutions. A comprehensive BS program under the HEC guidelines in the areas of Chemistry, Physics, Biology, Mathematics and Environmental Sciences are started.

To fill the gap between secondary and graduate studies the faculty has also launched four F.Sc (HSSC) programs in Pre-Medical, Pre-Engineering, and Family & Community Health & Home Economics.

Research is an integral part of all the postgraduate programs. Studying for the research component offers the exiting prospects of working at the frontier of knowledge under the supervision/guidance of an expert in the relevant field of study. Extensive research based M.Phil/Ph.D Food & Nutrition, MS (CS) and PhD Computer Science, M.Phil Statistics and Ph.D Agriculture has been launched.

Attracting high caliber academics has been another very significant factor in shaping the faculty and securing good quality educational programs. The course/program enrollment is consistent and is constantly increasing in most cases. The future aims at filling gaps, consolidating overall national education policies and promoting diversified research culture in most scientific fields.

Department of Computer Science
Introduction:
The Department of Computer Science was established in the year 2000. The Department has received recognition nation-wide in very short span of time due to its quality education. The department had developed curricula of the academic programs at various levels to meet the national and international standards as defined by Higher Education Commission. The curricula include Ph.D (Computer Science), MS (Computer Science), BS (Computer Science), Post Graduate Diploma (PGD) in Computer Science, and Diploma/Certificate in Computer Graphics.

The department is actively involved in research & development activities. For this purpose Multimedia Electronic Courseware Instructional Design Center, ITSN Services Network, and Open Learning Institute of Virtual Education (OLIVE) have been established under the umbrella of the department. The primary objective of the Multimedia Electronic Courseware Instructional Design Center is to develop the multimedia electronic courseware, initially for Computer Science courses. The center is equipped with latest technology related audio/video production. It has successfully developed multimedia courseware for more than 20 courses, whereas OLIVE provided a framework for electronic delivery of these courses in online mode.  Presently e-learning research is being conducted in instructional design, communication, course management and other related areas of e-learning.

The department has also received research grants to equip its laboratories and academic facilities. Multimedia Electronic Courseware Instructional Design and ITSN (IT Services Networking) have attracted a grant of about Rs.67 millions in the form of equipment and facilities. An additional grant from JICA for multimedia laboratory enhancement, online education, online class rooms, and video conferencing setup are a few more examples of presence and linkages of the department with the international community.

Presently the department has also engaged into regional networking with Asian Universities. Three research projects from IDRC for collaborative research are being carried out by the department. This joint R & D includes universities in Sri Lanka, Indonesia, India and Pakistan.  

The Department has added online education mode to multi-method teaching system of the university. This enabled the university to enter into the era of e-learning. Many world renowned professors will be interacting with AIOU students in online mode in future. Because of its online support methodology and tools developed at the department, the university is able to attract a wide variety of research expertise from abroad. Professors from Bahrain, USA, and UK have given their consent for teaching online and supervising international standard research. The department has successfully conducted lectures over Tele/Video Conferencing from speakers abroad. 

Aims and Objectives:
The principal aim of the Department of Computer Science is to produce graduates with a professional education and to undertake quality research in computer science and related information technology areas. The specific objectives are to:
1. Maintain an excellent reputation and professional accreditation for its taught degree programs

2. Disseminate an appreciation of the current state and future directions of technological advances in the areas of computer science and information technology.
3. Equip students with computer science knowledge and skills so as to cope with the social, economic, scientific, and technological changes taking place in today's world.
4. Develop platform and systems for e-learning mechanism for electronic delivery of courses to increase outreach to rural and remote areas.

5. Conduct research in areas of e-learning, multimedia instructional design; web based education, and related areas in software engineering, information technology, and computer science.

6. Assist other departments and individuals to implement modern ICT in education

7. Provide a leadership support in ICT based education in Pakistan

Program of Studies
Ph.D (Computer Science)
Introduction:
AIOU is planning to initiate a faculty development Ph.D program and setting up link with other world renowned universities through Consortium of Universities for Research And Graduate Education (COURAGE) network. COURAGE is a collaborative model of national and international universities to exchange academic and research activities. The Ph.D (Computer Science) program is a research based professional degree program that is in-line with Higher Education Commission (HEC) recommendations. It comprises of 18 credit hours course work (to be completed minimum in 2 semesters, 1 year), followed by 24 credit hours research work (Thesis).
Program Objectives:
The objectives of the program are to:

1. Facilitate faculty to acquire research knowledge, techniques and skills necessary to become to the level of research maturity.

2. Provide in time and appropriate assistance to acquire research talents in computer science field.

3. Facilitate faculty with indigenous research and development projects for better training and education.

Eligibility: 
A candidate is eligible to apply for Ph.D (Computer Science) program having MS in the relevant field or equivalent level with minimum of 3.0 out of 4.0 or (70% marks).

Selection Criteria:
University will announce admission in Ph.D (CS) according to schedule. Candidate(s) will apply on prescribed admission form of AIOU. The candidate who has cleared the test of GRE (general/subject) type through National Testing Service/Education Testing Service (NTS/ETS) will be considered for interview. The short listed candidate(s) will be offered to appear before the Admission Committee for merit based final selection as per university rules. 

Scheme of Studies:
Semester 1

	Code
	Course Title
	Credit Hrs

	 
	PhD Elective I
	3

	 
	PhD Elective II
	3

	
	PhD Elective III
	3


Semester 2

	Code
	Course Title
	Credit Hrs

	
	PhD Elective IV
	3

	
	PhD Elective V
	3

	
	PhD Elective VI
	3


Subtotal 18 Credit Hours (Course work)

Semester 3: Research Work

	Code
	Title
	Credit Hrs

	 5750
	PhD Thesis
	6



Semester 4: Research Work

	Code
	Title
	Credit Hrs

	5750
	PhD Thesis
	6


Semester 5: Research Work

	Code
	Title
	Credit Hrs

	5750
	PhD Thesis
	6


Semester 6: Research Work

	Code
	Title
	Credit Hrs

	5750
	PhD Thesis
	6


Subtotal 24 Credit Hours (Thesis work)

Total 42 Credit Hours

Ph.D Courses List:
The following is the list of elective courses for PhD course work (18 Credit Hours to be taken).

	S. No
	Course Titles
	Cr. Hours

	1. 
	Software Development: Tools & Processes
	3

	2. 
	Advanced Database System Design
	3

	3. 
	Advanced Data Mining
	3

	4. 
	System Simulation
	3

	5. 
	Internet Systems and Application
	3

	6. 
	Topics in Video Computing
	3

	7. 
	Image and Video Compression
	3

	8. 
	Digital Image Processing
	3

	9. 
	Multimedia Systems
	3

	10. 
	Computer Animations in Education
	3

	11. 
	Philosophy of Cognition
	3

	12. 
	Educational Technology: Design and Evaluation
	3

	13. 
	Topics in Machine Learning
	3

	14. 
	Knowledge Engineering
	3

	15. 
	PhD Research Seminar I /Research Paper I
	NC

	16. 
	PhD Research Seminar II /Research Paper II
	NC


Note: PhD seminars will be delivered by students so that their program is effectively monitored. Department will monitor and make arrangements for this noncredit activity. Conference presentations will be encouraged.

The scheme of study may be altered by the Chairman Computer Science Department at the time of program offering for smooth running of the program and keeping the academic requirements.
Course Outlines:
Software Development: Tools & Processes

Formal Methods of Specification, Software Re-Use, Software Reengineering, Client-Server and Web-Based Software Engineering, Computer-Aided Software Engineering, Software Processes Improvement, Software Process Standardization CMMI Approach, Software Process Standardization Spice Approach, Software Process Authoring through Eclipse Process Framework

Advanced Database System Design 

Relational Algebra and TUPLE Calculus, Advance SQL, ERD and Enhance ERD, Higher Normal Forms, Transaction Management and Concurrency Control, Query Processing, Security, Distributed Database Concept and Design, Replication and Mobile Database

Advanced Data Mining

Data Mining Algorithms, Data Stream Processing, Time Series and Sequence, OLAP Technologies, Data Cube Computation, Mining Frequent Patterns, Cluster Analysis, Real Machine Learning for Data Mining, Ubiquitous Data Mining, Multi Dimensional Analysis of Data, Synopsis, Sliding Window, Dimensionality Reduction

System Simulation

Introduction to Simulation Modeling, Quick Review of Basic Probability and Statistics, Fundamental Simulation Concepts, Probability Distributions and Input Modeling, Generating Uniform and Non-Uniform Random Varieties, Building Simulation Models Using Simulation Tool (Arena, MATLAB etc), Output Data Analysis for Simulations, Monte Carlo Simulation: Practical Example, Variance-Reduction Techniques

Internet Systems and Application
Introduction to Internet and Web Technology, Emergent Systems, Dominant Applications, Infrastructure, Measurements, Security, Caching Infrastructure, Content Distribution Network, Inter-Autonomous System Trust Management

Topics in Video Computing
Introduction to Video Processing, Video Processing Advanced Topics, Latest Research Trends in Video Processing, Video Analysis, Computer Vision Advanced Topics, Relationship of Computer Vision Video Analysis, Editing Style and Techniques, Graphics Techniques, Advanced Video Productions

Image and Video Compression
Introduction to Lossless Compression Techniques, Audio/Speech Coding, Vector Quantization, Fractal Compression, Still Image Compression Techniques, Jpeg and Jpeg 2000, Video Compression Techniques, Mpeg Standard For Video Compression, Video Transmission Over Wired Network, Video Transmission Over Wireless Network

Digital Image Processing
2-D Sequences and Systems, Separable Systems, Projection Slice, Reconstruction from Projections and Partial Fourier Information, Z Transform, Different Equations, Recursive Computability, 2D DFT and FFT, 2D FIR Filter Design, Human Eye, Perception, Psychophysical Vision Properties, Photometry and Colorimetric, Optics and Image Systems, Image Enhancement, Image Restoration, Geometrical Image Modification, Morphological Image Processing, Half Toning, Edge Detection, Image Compression, Scalar Quantization, Loss Less Coding, Huffman Coding, Arithmetic Coding Dictionary Techniques, Wave Form and Transform Coding DCT, KLT, Hadammard, Multi Resolution Coding Pyramid, Sub-Band Coding, Fractal Coding Vector Quantization, Motion Estimation and Compensation, Standards: JPEG, MPEG, H.XXX, Pre- And Post Processing, Callable Image and Video Coding, Image and Video Communication over noisy Channels.

Multimedia Systems
Introduction and application of multimedia systems, Their historical context, Digital representation and requisite hardware, Multimedia software, tools and OCR software, Multimedia authoring and types of authoring tools, Vector graphics and bitmapped graphics, Resolution, image compression and manipulation, Digitization and processing of audio, Combining audio and video and multimedia databases,  Multimedia and Internetworking

Computer Animation in Education

Advanced Topics in Animation, Learning Process and Animation, Key Framing, Procedural Methods, Motion Capture and Simulation, Automatically Generated Control Systems, Dynamic Simulation of Flexible and Rigid Objects, Evolution of Behaviors, Case Studies

Philosophy of Cognition

Philosophy and Education, Challenge for a Contemporary Philosophy, Current Research Trends in Philosophy of Cognition, Consciousness and its Implication, Mental Representation, Interpretability of Various Computational Models of Thought and Concept, Compositionality of Thought, Case Studies

Educational Technology: Design and Evaluation

Introduction to Educational Technology, Learner-centered Design, Learning Needs and Requirements, Learning with Software, Design Principles, Evaluation of Educational Software, Evolution Methods Log File Analysis, Case Study

Advanced Topics in Machine Learning
Concept Learning and the General-to-Specific Ordering, Decision Tree Learning  and Artificial Neural Networks, Evaluating Hypotheses and Bayesian Learning, Computational Learning Theory, Instance-Based Learning, Genetic Algorithms, Learning Sets of Rules, Analytical Learning, Combining Inductive and Analytical Learning, Reinforcement Learning

Knowledge Engineering
Knowledge Engineering Concepts, AI Learning Techniques, Automatic Learning Techniques, Multi Agent Systems, Intelligent search or Method Techniques, Knowledge Systems, Machines Learning Techniques, Artificial Life, Automatic Thesauri Building and Operational Research in Knowledge Management for particular disciplines
Conduct of Classes/Mode of Teaching:
Classes through video conferencing will be conducted to nationwide scholars admitted. The classes will be delivered from various national and international well-known universities. All the participating universities will be connected via AIOU link. Lectures will also be recorded and broadcast deference material, which may be available on the digital library/internet.

Assessment:
Course Work Assessment
The following assessment criteria are applied to Ph.D level course work:

	Course Type
	Continuous assessment during study period
	Final

	
	Assignments/quizzes
	Mid-Term/ Presentation/Workshop
	

	Face-to-face
	20%
	30%
	50%

	Online (Video Conferencing)
	20%
	30%
	50%


Note: 

· The Term Paper / Presentation/Workshop will be defined by the teacher concerned. 

· The pass percentage in each component (continuous and final) is 50%.
Research Work Assessment
Each Ph.D (CS) student shall submit thesis on completion of the research work under taken. The university will evaluate the thesis as per university rule by two foreign experts in the subject area. After the recommendation of the external evaluators, the student needs to defend his/her thesis before the viva voce committee. The Ph.D rules and regulations of the university will apply to Ph.D (CS) students.

Each Ph.D scholar shall follow the prescribed process of the University for undertaking his research work. 

Synopsis Workshop

The Department will hold two-week synopsis orientation workshop to identify the topic of research and develop the synopsis for Ph.D. Attendance in this workshop is mandatory. The resource person may deliver lectures through video conferencing/face to face.

Synopsis Approval

Synopsis will be approved by Board of Advance Studies & Research (BASR) duly approved by the Departmental Synopsis Committee and forwarded by the Chairperson of the department. 

Thesis Supervision

The candidate will have a qualified supervisor to be mutually identified by the department and the student. Finally the supervisor will be appointed by Vice Chancellor on the recommendation to the Chairperson and the Dean. Research meeting will be conducted through video conferencing. 

Thesis Evaluation

On completion of research work, the student will submit his thesis copy to the Chairman/Director with a signed certificate and will be forwarded to Controller of Examinations through Dean concerned. The thesis will be evaluated from three external foreign evaluators from approved panel of experts from technologically advanced countries.

Award of Degree:
The degree to the Ph.D scholar on successful completion of the research thesis will be awarded by Allama Iqbal Open University.
Applying/Admission Procedure:
The completely filled original admission form shall be submitted directly to the Chairman, Department of Computer Science, Allama Iqbal Open University, H-8, Islamabad on or before the closing date of admission without depositing fee. 

Fee Tariff:

The fee structure for Ph.D level courses is given below:

	S. No.
	Description
	Fee (Rs.)

	1. 
	Registration Fee

(If not registered)
	200/- (once at the time of first admission in the university)

	2. 
	Admission Fee
	500/-

	3. 
	Course Fee
	5,015/-per course

	4. 
	Security (Refundable)
	5,000/- (payable once at the time of admission

	5. 
	Library Membership
	200/- per semester

	6. 
	Research Registration of Thesis in Semester-3
	20,015/-

	7. 
	Research Registration of Thesis in Semester-4
	20,015/-

	8. 
	Research Registration of Thesis in Semester-5
	20,015/-

	9. 
	Research Registration of Thesis in Semester-6
	20,015/-


First Semester Fee

	S. No
	Description
	Fee (Rs.)

	1
	Registration Fee (If not registered)
	200/-

	2
	Admission Fee (one at the time of Admission)
	500/-

	3
	Course Fee @ Rs.5015 course for 3 courses
	15,045

	5
	Security (Refundable)
	5,000

	6
	Library Membership
	200

	Total
	20,945/-


For further information, you may contact the department by e-mail: dcs@aiou.edu.pk or by telephone 051-9250091 or 051-9057258. 

Faculty Members:
Contact Addresses (Academics)
	1. 
	Prof. Dr. N. A. Sangi
	Vice Chancellor
	nazir_sangi@hotmail.com
Contact#: 051-9250101

	2. 
	Prof. Dr. Faqir Muhammad
	Dean Faculty of Sciences
	faqir_m@aiou.edu.pk
Contact#: 051-9250062

	3. 
	Mr. Muhammad Daud Khattak
	Assistant Professor
	dkhattak@hotmail.com  

Contact#: 051-9250091

	4. 
	Dr. A. Sattar

Former Director General 

Pakistan Computer Bureau
	Adjunct Professor
	

	5. 
	Dr. Skiandar Hayat Khiyal

Chairperson, Department of Computer Science/Software Engineering,

Fatima Jinnah Women University,

Rawapindi.
	Adjunct Professor
	Contact#: 051-9257951

	6. 
	Dr. Amjad Mehmood

Department of Computer Science

University of Bahrain

State of Bahrain
	Adjunct Professor
	amahmood@itc.uob.bh

	7. 
	Dr. Rahat Bukhari

Director

Computer Center, Quid-e-Azam University, Islamabad
	Adjunct Professor
	Contact#: 051-9219894

	8. 
	Dr. Mujahid Alam
	Adjunct Professor
	mujahidalam@hotmail.com

	9. 
	Dr. Iftikhar Azeem Niaz

Head, Department of Computer Science

Riphah International University, Islamabad
	Adjunct Professor
	ianiaz@yahoo.com

	10. 
	Mr. M. Naveed Baqir

Adjunct Professor

University of Delaware, Raub Hall 
14W, Main Street, Newark, DE 19716, USA.
	Adjunct Professor
	mnbaqir@yahoo.com



	11. 
	Mr. Moiz Uddin Ahmed Siddiqui
	Assistant Professor
	moiz_ahm@aiou.edu.pk  

Contact#: 015-9057259

	12. 
	Mr. M. Qasim Khan
	Lecturer
	qasim@aiou.net.pk
Contact#: 015-9057258

	13. 
	Mr. M. Arshad Awan
	Lecturer
	m_arshad@aiou.edu,pk 

Contact#: 015-9057780

(On study leave)

	14. 
	Mr. M. Shoaib
	Lecturer
	Contact#: 9057780

	15. 
	Mr. M. Tariq Abbasi
	Lecturer
	tariq_abbasi@aiou.edu.pk 

Contact#: 015-9057780

(On Ex-Pakistan leave)
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� Total thesis work is of 24 credit hours which is distributed among last two years
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