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Umm Al-Qura University

Makkah, Saudi Arabia

Dr. Abdellatif Semeia (CPC Chairman-March 2016)
Graduation Project (GP) Procedures
1. Terminology Used: 

a) Project Team (PT)
A group of 3 to 5 students working together on the graduation project is called Project Team or PT.
b) Capstone Project Committee (CPC) 
A committee (Capstone Project Committee) formed by the chairman of the department, which is in charge of all Graduation Projects (GPs) and ensures that the prescribed procedures are properly implemented for all projects. CPC’s main duty is to ensure that the following requirements in each GP proposal are satisfied:

[a] It is a Design problem that has several possible solutions and realistic constraints

[b] Project objectives are well defined and clearly stated without ambiguity

[c] The project objectives are achievable within two semesters

[d] The project can give the students opportunity to demonstrate the required SOs. 
[e] The project is based on the courses and is not a research project.
[f] The project selected should not have been done in past years.
c) Main Project Advisor (MPA)
A faculty member, who coordinates a Graduation Project, advises the project team and is responsible for reporting the assessment data.

d) Supporting Advisor (SA)
Supporting advisor is optional. He is a person from within the faculty or outside. He is assigned the job of advising the students on specialized aspects of the project.
2. GP Duration:

The duration of each graduation project is one semester preceded by an orientation semester based on the curriculum. GPs may continue for two-semesters based on the progress of students. Detailed description of each semester tasks is given later in this document.
3. Objectives of GP
The GP provides an opportunity for students to apply concepts, rules, methods and techniques learned in their undergraduate education toward a realistic computer engineering project. The main objectives of the graduation project are:
1. To make the students understand and practice the basic concepts of engineering design for multidisciplinary computer engineering project.

2. To expose the students to group learning and teamwork by working on a multidisciplinary project.

3. To improve the oral and written communication skills of the students
4. To make students capable of integrated project planning, scheduling, and cost analysis for computer engineering project.

5. To let the students demonstrate their abilities in all Student Outcomes (SOs) as prescribed by the department.

These objectives of the GP are attained by attaining the prescribed Course Learning Outcomes (CLOs) of the Graduation Project given in the next section.

4. CLOs of Graduation Project

The Course Learning Outcomes (CLOs) of GP are pre-specified by the curriculum committee of the department. They are periodically reviewed and the recommendations of the faculty are considered in improving them. The prescribed CLOs are listed in Table 1. These CLOs are the focus of teaching for the faculty and the focus of learning for the students in going through the Graduation Project. All these CLOs are oriented towards attaining the SOs specified by the department that the students must attain at the time of graduation.
	CLO ID
	CLO

	1
	Ability to identify and formulate engineering problems in the area of Computer Engineering

	2
	Ability to function in multidisciplinary teams

	3
	Ability to conduct enough literature review in the project domain

	4
	Ability to design a system, component or process with defined constraints

	5
	Ability to solve engineering problems and implement designed solutions

	6
	Ability to collect and analyze data, and draw conclusions through experiments while testing a project.

	7
	Ability to communicate effectively in written engineering report and in oral presentation


Table 1: Graduation Project CLOs
5. CLO-SO Map of the Graduation Project

The CLO-SO map is prescribed by the curriculum committee. For Graduation Project all the SOs are significant. The students must demonstrate their abilities in all the 11 SOs from (a) to (k). The map is shown as follows:
	Student Outcomes – Mapped to Course Learning Outcomes

	CLO's
	(a)
	(b)
	(c)
	(d)
	(e)
	(f)
	(g)
	(h)
	(i)
	(j)
	(k)

	1
	1
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0

	2
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	1
	0
	1
	0
	1
	1
	0
	0
	1
	1
	1

	4
	1
	1
	1
	0
	0
	0
	0
	1
	0
	1
	1

	5
	1
	1
	1
	0
	1
	0
	0
	1
	0
	1
	1

	6
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	1

	7
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0


Table 1: Graduation Project CLO-SO map
6. Orientation Semester Events
1. In the 8th week of the semester, CPC head will send an email requesting submission of project ideas from department faculty members.
2. CPC will announce the project ideas by the end of 9th week through notice boards and department web page.
3. Orientation lecture will be conducted to introduce students who will take graduation project course to procedures, available ideas to work on, and techniques for achieving a goal.
4. Students will select a project by choosing an idea, form a team and fill the official course registration form and Graduation Project Team form (Form A) by the 14th week. 
7. Orientation Semester Tasks

Students must attend the orientation lecture, fill the registration form and Graduation Project Team form (Form A), and submit it to the department secretary. 

8. Main Semester Tasks
During this semester, the following tasks should be accomplished:
1. Meet weekly with the MPA to report progress and fill the attendance sheet (Form B). 

2. Maintain a log of significant events, analysis, designs, meeting minutes, and results.
3. Suggest alternative solutions to the problems.
4. Prepare cost estimate for the project.
5. Prepare scheduling for the project.
6. Prepare a project proposal identifying scope, resources, budget, implementation schedule, and have it approved by the MPA. 
9. Main Semester Deliverables

Week 3: Each project team must submit project proposal listing the contribution of each team member to Supervisor. GP Proposal format is available in Appendix A.
Week 4: The proposal will be examined and approved by CPC by the end of 4th week. Once the proposal is approved, students can start directly on their projects.
Week 8: The CPC will arrange a date for  Interim report with submission deadline as 3 days before that deadline. An approved Interim report from the supervisor will be submitted by the MPA to CPC in this date.

If any student fails to submit the Interim report by the announced deadline, he will lose 2 marks in the 1st day after the deadline, 3 marks on the 2nd day, 5 marks on the 3rd day, or he will lose 10 marks to be deducted from the GP final grade out if he fails to submit the Interim report.

Week 13: The CPC will arrange a date for poster presentation with submission deadline as 3 days before the poster presentation session. All students have to present their projects regardless of the assumed duration of the project. MPA must gave an awareness to the students about the guidelines given in section 13. In case, students are unable to complete the GP in one semester they will do another poster presentation to highlight their progress. In such a case, marks awarded for poster presentation will be the average of marks obtained in the two semesters.

If any student fails to submit the poster by the announced deadline, he will lose 2 marks in the 1st day after the deadline, 3 marks on the 2nd day, 5 marks on the 3rd day, and he will get 0 (zero) marks out of 10 (ten) if he fails to attend the poster presentation session.

Week 14: Student should submit first draft of their project report by end of the 14th week. MPA must ensure that the report is in the prescribed format along with a plagiarism check and forward the report to the CPC head. CPC will reply within 2 to 3 days with notes and modifications to the MPA to be applied by students in two to three working days. Project Report format is available in Appendix A.
If any student fails to submit the 1st draft by the announced deadline, he will lose 2 marks in the 1st day after the deadline, 3 marks on the 2nd day, 5 marks on the 3rd day, and he will be given incomplete grade in the course and will continue the project in the next semester.

Week 15: By the end of week 15 students must submit the Final report and hardware to CPC for approval and presentation scheduling. Before scheduling, CPC will forward final report and promised proposal to prospective examination to check the project is according to the proposal.
Week 16: Final presentation and examination session is to be held in this week. The CPC sets a date and forms an examination committee for this session and send it to department chairman to confirm the date/time/ inform the examination committees. If a student failed to appear in the examination session, he will receive F (fail) as a grade in the course.
Week 17: Final GP report after considering the examiners' comments/modifications must be submitted to the CPC associated with CD that contains all project files such as GP report in word and pdf, presentation in PPT and pdf, program scripts files, and results/multimedia or any others that the project report has. If a student failed to submit the GP report with CD by the announced deadline, his grade will not be entered into the system until he do so. 

Flowchart
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10.  Assessment of Graduation Project: 
Graduation Project assessment will be based on the abilities demonstrated by the students in the tasks listed in Table 2. The examiners will grade these tasks out of 100. CLOSO will calculate the grades based on the relative weight of each task as given in Column 3 of Table 2. Each student will be rewarded for his contribution in these tasks. The examiner will use forms C and D. The data of forms C will be used for input to the Graduation Project Template of CLOSO. CLOSO will calculate the final grade and the satisfaction of each CLO and SO.

	Task ID
	Task Description
	Weight
	CLO

	1
	Proposal    (Supervisor Only)
	5
	CLO 1

	2
	Process & Team work   (Supervisor Only)
	15
	CLO 2

	3
	Literature Review and Analysis 
	5
	CLO 3

	4
	Problem Formulation 
	5
	CLO 1

	5
	Design 
	20
	CLO 4

	6
	Implementation (Demonstration) 
	10
	CLO 5

	7
	Poster Presentation (CPC Members Only)
	10
	CLO 7

	8
	Testing 
	10
	CLO 6

	9
	Technical Report 
	10
	CLO 7

	10
	Oral Presentation 
	10
	CLO 7

	Total Marks
	100


Table 2: Main Semester Assessment Items

11. Final Grade for the Course

The final grade of each student will be awarded according to the following marks distribution.

1. Proposal & team work (20 marks)

2. Poster presentation (10 marks) 

3. Final examination (70 marks)
The marks given by examiners will be the average of the marks given by each of the examiners.
12. Graduation Project Final Report Format:

Student’s GP report must be according to the prescribed format which is available in Appendix A.  Three copies of the graduation project report will be required from students to be submitted to the department.

13. Guidelines for Poster presentation:
The following guidelines outline the major sections of the poster presentation and provide a brief synopsis of the content that should be presented within each section. Each section of the poster should not have more than 5 points.
Sections of the Poster: The major sections of the poster should include: Title, Abstract, Introduction, Methods, Results (if any), and Discussion. Listed below are the suggested content guidelines for each section.

Title:  The title of the poster should include the title of the student’s GP as well as his name and the name of the department.

Abstract: The abstract is a short informative and descriptive summary of your GP. The abstract should be descriptive and as such should identify the statement of purpose and scope of the  GP. In addition, the abstract should also be informative and summarize the entire Graduation Project, giving the reader an overview of the methods, findings, and conclusions of your study. The abstract must, however, be short in length and should not exceed 1 to 2 paragraphs. In total, the abstract should not exceed 400 words.  The abstract should be followed by a list of 3 to 5 key words that would be used to describe and index the Graduation Project.  

Introduction:

1. Introduction should include clear statements about the question or problem which to be tackled in the GP.

2. Provide theoretical grounding for the GP.

3. Introduction must ends with a clear purpose of the GP.

Method:  
1. This section should explain procedures and methods that you completed within your study. 

2. Be sure to describe your processes, procedures and, any method, protocols that were followed with the scope of your Graduation Project.
3. Students are encouraged to use block diagrams, algorithms, flow charts or any other visual aids to express their GP.
Results (if any): The results section is where you will describe the main findings from your Graduation Project.  You may feel free to use tables, charts, and figures to illustrate your results.  Be sure to include the findings from all your analysis of data.
Conclusion:
In this section students need to provide detail outcomes of the project.
Design Tips for Poster Presentation

1. Most students use Microsoft PowerPoint to design posters. Be sure to begin by setting the page size to your final poster size. More sophisticated programs such as Adobe InDesign, Illustrator, or Photoshop are other design options
2. Use large text (text should be at least 18-24 pt; headings 30-60 pt; title > 72 pt)
3. Do not use more than 2-3 font styles in total
4. Use fonts that are easy to read (such as Time New Roman, Garamond, and Arial)
5. Avoid jagged edges: left-justify text within text boxes or fully justify blocks of text
6. Avoid too much text (no more than 800 words max).
7. Choose colors carefully and pay attention to contrast. If in doubt, dark print on light background is best. Remember - some colorblind people cannot distinguish between red and green
8. Organize and align your content with columns, sections, headings, and blocks of text
9. White space is important to increase visual appeal and readability( this is the "empty" space between sections, columns, headings, blocks of text, and graphics)
10. Selectively incorporate charts, graphs, photographs, key quotations from primary sources, maps and other graphics that support the theme of your poster
11. Avoid fuzzy images; make sure all graphics are high-resolution (at least 300ppi) and easily visible
12. Include the University logo
13. Edit the poster carefully for typographic or grammatical mistakes and image quality before the final print-out (use the print-preview function).
Project Poster

The students prepare a Poster of size 22.5’’ x 34.5’’which are placed on an open display and are reviewed by the Supervisory Committee. 

Project Poster Sample
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FORMS

Graduation Project Team Form - Orientation Semester (Form A)

Orientation Semester/Year: ………………….

Title of the Project (Tentative):
(Main Project Advisor):

Students Information:

	S/N
	Name
	University ID
	GPA

	A
	
	
	

	B
	
	
	

	C
	
	
	

	D
	
	
	

	E
	
	
	


	Name of the Main Project Adviser (MPA)
	Signature and date

	
	


Graduation Project Weekly Meetings Attendance Sheet (Form B)
Project Title:

Project Adviser:  





Semester/year:

Student’s Name:





Student’s ID:
	Week#
	Tasks for Next Week
	Tasks Accomplished
	Advisor Signature, Date

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Final Evaluation of Capstone Design Project (FORM C)
Project Title: ………………….………………….……………….………………….………….……

Supervisor: ………………….……………….….…….…Semester & Year: ………………….…...

Student Name: ……………….……………….….….….……Student ID: ………………….……...

Date of Examination: …………………...Examiner: ………………….……….……….…….…….
	ITEM EVALUATED
	SCORE (Out of 100)

	(1) PROPOSAL (FOR SUPERVISOR ONLY)
	

	Develop problem statement of the project based on literature review & analysis
	

	(2) PROCESS & TEAM WORK (FOR SUPERVISOR ONLY)
	

	Clearly define the role and duties of each member in the team
	

	Attends team meetings & contributes in the discussions actively & positively
	

	Interact with team members in professional way
	

	Submit his component on time
	

	Effectively performs his task (finishes on time, does a neat job)
	

	(3) LITERATURE REVIEW AND ANALYSIS
	

	Conduct enough literature review in the project domain
	

	For each related work, the student should:

a) identify input variables, output variables and practical constraints

b) observe how contemporary issues are handled in the literature 

c) demonstrate an understanding towards the engineering profession 

responsibilities as presented in the literature

d) show ability to analyze the problem and divide it into components

e) show ability to interpret and discuss any solution given for each component in the literature along identifying different constraints and distinguishing their categories

f) list modern tools, simulators, advanced techniques  that are used in the literature for the target project

g) does not copy text from the literature, as it is unethical
	

	(4) PROBLEM FORMULATION
	

	Develop problem statement of the project based on literature review and analysis
	

	Identify input variables, output variables and practical constraints
	

	Have  realistic assumptions and define constraints
	

	Formulate the model, and incorporate constraints and specifications
	

	(5) DESIGN
	

	Have a clear design process
	

	Solve equations correctly
	

	Extract needed unknowns
	

	Ensuring computed variables suitability to standard units
	

	Design required experiments (if any)
	

	Ability to present data in the required format
	

	Select components based on sound trade-off principles including performance and cost
	

	Consider  contemporary issues in his project domain, such as environmental, power consumption, safety, health, etc.
	

	Use modern tools, simulators, advanced techniques  to design the project
	

	(6) IMPLEMENTATION (DEMONSTRATION)
	

	Implement the design as per the problem definition and specifications. This includes implementing  the equations and the developed model
	

	Apply constraints and assumptions to the implemented design
	

	Successfully conduct  measurements , collect data  and present in required format
	

	Analyze the tabulated data theoretically and logically to conclude the experimental results
	

	Procure components based on sound trade-off principles including performance and cost
	

	During implementation, consider  the contemporary issues in his project domain, such as environmental, power consumption, safety, health, etc.
	

	Use modern tools, simulators, advanced techniques  to implement the project
	

	(7) TESTING
	

	Conduct extensive experiments on the project, do measurements and collect data
	

	Analyze the tabulated data theoretically and logically to draw conclusions from the experimental results
	

	Take care of the contemporary issues in his area, such as environmental, power consumption, safety, health, etc. during testing
	

	Use modern tools, simulators, advanced techniques  to test the project
	

	(8) TECHNICAL REPORT
	

	Writes using the correct structure of a technical report (objectives, procedures, results and conclusions, graphs, tables, and background material are correctly presented) and adheres to the specified format
	

	Uses correct technical language (grammar, spelling, expressions, vocabulary)
	

	Correctly uses and presents the literature and references (does not resort to plagiarism, selects the literature relevant to his work, refers to the references and sources of the literature)
	

	Demonstrate an understanding towards ethical engineering profession and practices in developing the target project.
	

	(9) ORAL PRESENTATION
	

	Speaks confidently and clearly, and uses appropriate technical terminology in an organized way
	

	Responds well to questions
	

	Proficiently uses audio-visual equipment (clear concise, and stimulating slide presentations)
	

	Demonstrate an understanding towards ethical engineering profession and practices in developing the target project
	


	Evaluated By:
	Name:

	Signature:


Date: 



Poster Presentation Evaluation (Form “D”)

Project ID/Title: ………………….………………….…………….………………….………….……

Supervisor: ………………….……………….….…….…Semester & Year: ………………….…...

Date of Examination: …………………...Examiner: ………………….……….……….…….…….
	Poster Evaluation (to be evaluated for the whole project group)

	ITEM EVALUATED
	Weight
	Marks

	1.  Abstract                                                                                                                  

	a) Written abstract is a good summary that includes outcome/summary of the work
	1
	       /10

	2.  Introduction 

	a) Provides a clear statement of the Graduation Project
	1
	       /10

	b) Provides a relevant and good background to the Project
	1
	       /10

	3.  Method 

	a) Measurements, procedures and methods applied are appropriate to the nature of the Project
	1
	       /10

	b) Describes and signifies the importance of how data were analyzed
	1
	       /10

	3.  Results 

	a) Appropriate representation of data using and displaying appropriate quotes, tables, graphs and figures 
	1
	       /10

	4.  Overall Visual Assessment of the Poster 

	a) Well-organized, sequential and logical progression

b) Appropriate design, layout, and grammatical usage
	1
	       /10


5.  Presentation & Communication (to be evaluated for each student attending the presentation)
	
	Professional appearance and dress
	Ability to answer questions precisely and accurately
	Presenter evidenced a clear knowledge of the material
	Total

	Student IDs/Weight
	1
	1
	1
	3

	
	……../10    (       )
	……../10    (       )
	……../10    (       )
	

	
	……../10    (       )
	……../10    (       )
	……../10    (       )
	

	
	……../10    (       )
	……../10    (       )
	……../10    (       )
	

	
	……../10    (       )
	……../10    (       )
	……../10    (       )
	

	
	……../10    (       )
	……../10    (       )
	……../10    (       )
	


	 Overall Marks of the Poster 

	a) The summation of item 1 through  5
b) Weighted marks (out of 10)
	100

10
	……..

……..


	Evaluated By:
	Name:

	Signature:


Date: 



Capstone Project Proposal Evaluation (Form “E”)

Project Title: ………………….………………….……………….………………….………….……

Supervisor: ………………….……………….….…….…Semester & Year: ………………….…...

Project Team Members:

	STUDENT NAME
	STUDENT ID

	
	

	
	

	
	

	
	

	
	

	
	


	                                ITEMS EVALUATED 
	

	1. It is a design problem that has several possible solutions and realistic constraints
	 FORMCHECKBOX 


	2. Project objectives are well defined and clearly stated without ambiguity
	 FORMCHECKBOX 


	3. The project objectives are achievable within a maximum of two semesters
	 FORMCHECKBOX 


	4. The project can give the students opportunity to demonstrate the required SOs. 
	 FORMCHECKBOX 


	5. The project is based on courses and is not a research project.
	 FORMCHECKBOX 


	6. The project selected has not been done in past years.
	 FORMCHECKBOX 



     (     ) Approved. 

      (     ) Not approved at this time.
______________________________________________________________________

Head of the Capstone Project Committee (Name & Signature)      


Date
Appendix A
FINAL YEAR GRADUATION PROJECT

Template

Computer Engineering Department
College of Computer and Information Systems
Umm Al-Qura University

Makkah, Saudi Arabia

Title Page 

The title page should include the title of the report along with the name(s) of the department and university for which the report is written, month & year of submission and the project number. Each project will be assigned a Project number for future reference. Also included on the title page should be the name(s) of the author(s) of the report. Title Page is followed by a blank page. A sample title page is shown below. 

Graduation Project Report

BSc Project 

CE Department 

Project ID: UQU-CE–XX-XXX (XX-XXX, Please request the number form CPC by sending email to ce_cpc@uqu.edu.sa)

Centered Title Times Font Size 26 Bold

Centered SubTitle Times Font Size 16 Bold

Centered Author(s) TimesFontSize18Bold (Name & ID)

Department of Computer Engineering
Faculty of Computer and Information Systems 

Umm Al-Qura University, KSA 

Contact Information 

Below is a sample contact information page. It follows the blank page (after the title page) and contains information about the author(s), external supervisor (if any), internal supervisor and the examiner. 

This project report is submitted to the Department of Computer Engineering at Umm Al-Qura University in partial fulfillment of the requirements for the degree of Bachelor of Science in Computer Engineering. 

Author(s): 

Firstname Lastname,  (ID)
Address: If applicable

E-mail: If applicable, a long-term e-mail (not your student e-mail)
University supervisor(s):

Firstname Lastname

Department name

Co-supervisor(if applicable):

Firstname Lastname

Company/Organization full name

Address:

Phone: International standard, e.g. use +

Department of Computer Engineering

 Internet: http://uqu.edu.sa 

Faculty of Computer and Information Systems
 Phone: +966 12 527 0000 Ext. 6710 

Umm Al Qura University



Fax : +966 12 528 1376

Kingdom of Saudi Arabia 

Intellectual Property Right Declaration 

Below is a sample for intellectual property right declaration page. It follows the contact information page. 

Intellectual Property Right Declaration

This is to declare that the work under the supervision of _____________________ having title “ _______________________________” carried out in partial fulfillment of the requirements of Bachelor of Science in _____________________, is the sole property of the Umm Al Qura University and the respective supervisor and is protected under the intellectual property right laws and conventions. It can only be considered/ used for purposes like extension for further enhancement, product development, adoption for commercial/organizational usage, etc., with the permission of the University and respective supervisor. 

This above statement applies to all students and faculty members. 

Date: ______________ 

	Author(s): 



	Name: Firstname Lastname 
	Signature: _____________________ 

	
	

	Name: Firstname Lastname 
	Signature: _____________________ 

	
	

	Name: Firstname Lastname 
	Signature: _____________________ 


Supervisor(s):

Name: Firstname Lastname Signature: _____________________

Anti-Plagiarism Declaration 

Below is a sample for Anti-plagiarism declaration, it follows the intellectual property right declaration page. 

Anti-Plagiarism Declaration
This is to declare that the above publication produced under the supervision of________________________________________________________having title “_________________________________________________________” is the sole contribution of the author(s) and no part hereof has been reproduced illegally (cut and paste) which can be considered as Plagiarism. All referenced parts have been used to argue the idea and have been cited properly. I/We will be responsible and liable for any consequence if violation of this declaration is proven.
Date: ______________


Author(s):

Name: Firstname Lastname Signature: _____________________

Name: Firstname Lastname Signature: _____________________

Name: Firstname Lastname Signature: _____________________

Acknowledgement 

Below is a sample for Acknowledgement page, it follows the Anti-Plagiarism Declaration page. 

ACKNOWLEDGMENTS

This work is dedicated to my dear parents, the most loving in this world.

Abstract 

Below is a sample for Abstract page. It follows the Acknowledgement page. 

ABSTRACT 

[Abstract text]

Keywords: 3-4 keywords, maximum 2 of these from the title, which starts one line below the Abstract. 

Table of Contents 

Below is a sample for Contents page. It follows the Abstract page. 

TABLE OF CONTENTS 

[Table of contents] 

GP Report Chapters

From here onwards this document should be organized into different chapters specific to each project. Rest of the section outlines chapters to be included and the recommended contents of each chapter.

Chapter 1 INTRODUCTION 

                             1.1 Purpose of the Project 

1.2 Purpose of this Document 

1.3 Overview of this Document 

1.4 Existing System 

1.4.1 Existing system description 

1.4.2 Problems in the existing system 

Chapter 2 SYSTEM ANALYSIS 

2.1 Data Analysis 

2.1.1 Data flow diagrams 

2.1.2 System requirements 

2.1.2.1 Clients, customer and users 

2.1.2.2 Functional and data requirements 

2.1.2.3 Non-functional requirements 

2.1.2.3.1 Look and feel requirements 

2.1.2.3.2 Usability requirements 

2.1.2.3.3 Security requirements 

2.1.2.3.4 Performance requirement 

2.1.2.3.5 Portability requirements 

2.1.3 Proposed Solutions 

2.1.4 Alternative Solutions 

Chapter 3 DESIGN CONSIDERATIONS

3.1 Design Constraints 

3.1.1 Hardware and software environment 

3.1.2 End user characteristics 

3.2 Architectural Strategies 

3.2.1 Algorithm to be used 

3.2.2 Reuse of existing software components 

3.2.3 Project management strategies 

3.2.4 Development method 

3.2.5 Future enhancements/plans 

Chapter 4 SYSTEM DESIGN 

4.1 System Architecture and Program Flow 

4.1.1 Major modules 

4.1.2 Sub modules 

4.2 Detailed System Design 

4.2.1 Detailed component description 

Chapter 5 IMPLEMENTATION AND VALIDATION

Appendix A CODE 

Appendix References 
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