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Course Code:SEN 201 itle: Introduction to Software
Engineering
Credit Hours: 3(3,0,1)

Co-requisites:CSC113

Course Description: jj
This is a central co Ing the basiccylies and concepts of software

engineering andy m foundation for many etltourses in the field. It gives

broad covera most important terminology aoncepts in the software
engineeri g understanding of software lifgcles software processes,
requirem glneerlng processes; introducticgtie and extreme programming,
basic modeling and design; basic of project managénsoftware cost estimation,
configuration management, and testing.

Textbooks:

1. lan Sommerville: Software Engineering 7th edition, Addison-Wesley, 2005.

2. Roger S. Pressman: “Software Engineering, a Pi@wtit's Approach”, Sixth Edition; McGraw-
Hill; 2005.

3. Jeffrey A. Hoffer, Joey F. George, and Joseph $adih : “Modern Systems Analysis and
Design”; Fourth Edition; Pearson Education, 12€05.

4. Stephen Schach, “Classical and Object-Orientedr&oét Engineering”, 7/e, Vanderbilt
University, McGraw-Hill, 2007.
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se Title: Web Applications Development

Course Code:SEN221
Credit Hours: 3(3,0,1 ﬂ

Pre-requisites: SEN 201

the internet and WWW. St eb page development using

Course Description: )'
% eb pages and formatting with &hlimages and frames. Using

A basic inzlédu tio
HTML. Developi

CSS (ijad Style sheets). Introduction to the&te scripting, using JavaScript.
DHTML.: amic aspects of site design, animaticaghing, event driven scripting
and browsSer compatibility. The basics of XML, bung simple XML files. Web
Services, feeds and blogs. Scripting on the sesider PHP and an introduction to
other alternative scripting languages such as @GP and .NET Framework.

Textbooks:

1. Ralph Moseley: “Developing Web Applications”; JoWhley, 2006

2.  Adam Nathan“windows Presentation Foundation Unleashed (WPEXMS; 2007

3. Tobias Ratshciller and Till Gerken: “ Web Apgalion Development with PHP 4.0";
Sams; 2000
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Course Code:SEN241 Course Title: Syftware/ e
Credit Hours: 3 (3,0,1) /

Pre-requisites: SEN201 )(

rements Engineering

Course Description:
The requirements Engineering Proce - Elicitatibrequirements - Functional and
non functional req 9Jeme2£ - Sysiem services andstcaints — Quality of

Requirements - uirements trageability matrix etfds for non-functional

requirements - Use ¢ j scription - Use casecantext diagrams - Software
Requirements SpeC| C{l -IEEE Standard - Requerds for agile developments -
Requwememts op arjous systems: embedded syst@aispased systems, business

systems irements management. Studamitsipate in a group project on
software re u/lrglments engineering.
Textbooké

1. Axel vaif Lamsweerde: “Requirements Engineeringnf@ystem Goals to UML Models to
Software Specifications”; John Wiley 2007.

2. Linda I. Shafer and Mike Christie: “Software Re@uirent: A Standards-Based Guide”; John
Wiley 2005.

3.  Robertson, S. & Robertson, J: “Mastering the Regménts Process”; Addison-Wesley; 1999.

4. Gerald Kotonya, lan Sommerville: “Requirements Begiring: Processes and Techniques”; John
Wiley; 2000

5. lan K. Bray: “An Introduction to Requirements Engéming, Addison-Wesley, 2002.

6. R.R. You, Effective Requirements Practices, Addigdesley, 2001.

IEEE Std. 1233, 1998 Edition IEEE Guide for DevéhgpSystem Requirements
Specifications

IEEE Std. 830-1998 IEEE Recommended Practice fétm@oe Requirements Specifications
Certified Software Development Professional (CSPEEE
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Course Code:SEN331 Course Title: ?ject-o ented Software Engineering

Pre-requisites: SEN201

Credit Hours: 4 (3,2,1) )
Co-requisites:1S230 )

/

Course Description: /
elpts— More modelinghwUML: Structural

Review of Objecti)rle e’ Co

Modeling, Behawor l, lin System architectutesign, — User Interface
Design — nce Design - Class and ddebDesign - Object-Oriented
Testing. /zlrtlmpate in a group project abject-oriented software
engineerln

Textbook

1. John W. Satzinger, Robert Jackson, Stephen D. BOfgject-Oriented Analysis and Design with
the Unlfled Process”; Course Technology, 200

2. Bennet S., McRobb S., Farmer, R., Object OrientgieBns Analysis and Design using UML, 3rd
edition, McGraw-Hill, 2006.

3. Lethbridhge T., Lagraniere R., Object Oriented ®afe Engineering (using UML and Java), 2nd
edition, McGraw-Hill, 2005.

4. Larman C.: Applying UML and Patterns — An Introdaotto Object-Oriented Analysis and
Design and Iterative development, 3rd edition, BcerHall, 2005.

5. John W. Satzinger, Tore U. Orvik: “The Object-OtashApproach: Concepts, Systems
Development, and Modeling with UML"; Course Techogy, 2001.

6. Stephen Schach, “Classical and Object-Oriented\&oét Engineering”, 7/e, Vanderbilt
University, McGraw-Hill, 2007.
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Course Code:SEN341 Course T,tle):

Credit Hours: 3 (3,0,1)

Pre-requisites:SEN241

Introduction to softw J&g nd architectur8cftware evolution, flexibility —
Introductlory to} atterns, multi-layer arebitire, Client-Server, the Model-

ftware Design and Architecture

Course Descrlptlon J

View-Contfolle The Object-oriented and function-oriented pipelnir

Control styles, fthe centrallsed and event-driverde® - Software design and the
reuse Ia# pe - Components technology - Apitdtameworks - Middleware

architectures including COM, CORBA, and .NET. Stdeparticipate in a group

project on software design and architecture.

Textbooks:

1. Eric J. Braude: “Software Design: From Programnimérchitecture”; John Wiley 2004.

2. L.Bass, P. Clements, and R. Kazman: “Software igcture in Practice”, second ed., Addison-
Wesley, 2003.

3. G. Booch, J. Rumbaugh, and I. Jacobson: “The Uhif#edeling Language User Guide”,
Addison-Wesley, 1999

4. D. Budgen: “Software Design”, second ed., Addisoasigy, 2004.

5. lan Sommerville: Software Engineering, 7th editidddison-Wesley, 2005.
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Title: Software Quality Assurance

Course Code:SEN342
Credit Hours: 3 (3,0,1)

Pre-requisites: SENZIAyl ﬂ

Course Description:

Quality conce tsa\_ are quality assurance -tv&o€ quality management -

Quality pI} ni§g/ control — Quality manual — dRrct and process standards -
Internal and extgenal software quality attributeSeftware reviews, walkthrough and
inspectio Statistical software quality assueane Software configuration

manage - Software reliability — Internationaft&are quality models, e.g. ISO

9000 Quality standards and 1SO 9000-3, etc.. #\&Boé process improvement — The
Capability Maturity Model (CMM), Balanced scorecard Students participate in a
group project on Software quality assurance.

)

Textbooks:
1. Ernest Wallmuller: “Software Quality Assurance: Pagtical approach”; Prentice Hall. 1994
2. Roger S. Pressman: “Software Engineering, a Piawit's Approach”; Sixth Edition; McGraw-

Hill; 2005.

H. van Vliet: “Software Engineering™2 Edition, John Wiley, 2000

J. W. Horch: “Practical Guide to Software Qualitgiagement”, Artech House Publishers, 2003.
S.H. Kan: ‘Metrics and Models in Software Quality Engineeringécond ed., Addison-Wesley, 2002.
G.C. Schulmeyer and J.I. McManus$idndbook of Software Quality Assurancé#iird ed., Prentice

Hall, 1999.

oosw
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Course Code:SEN343 Cour ﬁ
Credit Hours: 2(0,4,0) T
Pre-requisites: SEN331+ SEN342 )

Course Description: /
A project course whlere stddents
class, through direc y.

register to partjcipat
of expertijzaatd f;:)
Lot

software appl
applying ﬁ

le: Software Engineering Lab |

/

nlactice what theaye learned or are learning in
e class is an ioggproject in which students
ngineers in a spefie in accordance to individual levels
file. More emphases should bengin producing a small
n using a simple middleware @echtures such as .NET and
ware quality assurance & testiogoepts.
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Course Code:SEN351 Cj)urse fitle: 86ftware Testing
Credit Hours: 3 (3,0,1) /
Pre-requisites: SEN342 )(

Course Description:
Introduction to testing - Software validation aretification — Test cases — Managing
the testing process eveloping test plans, tegitscand test cases, reports - Unit,
functional, and acc ancq esting/ Black-box aite-box testing - Equivalence
partitioning - Path t sting 4 Cyclomatic complexityntegration testing — System
Testing: Regressmn testing; Interface testingesstrtesting; Incremental testing;
Interaction an v abjhty testing ... etc. - Objedented testing - Software testing
tools - AI{)ha beta; and user acceptance testingesting in agile development
environ kj /&utomated testing. Students pawdigpn a group project on software

testing.

Textboo

1. Dorothy Graham, Erik van Veenendaal, etal: “Fouicaet of Software Testing Thomson
Learning; 2007

2. Boris Beizer: “Black-Box Testing: Techniques forrietional Testing of Software and Systems”;
John Wiley; 1995.

3. Marc Roper: “Software Testing”; McGraw-Hill, 1994.

4. Marnie L Hutcheson: “Software Testing Fundamentisllsthods and Metrics”; John Wiley 2003.

5.  Mauro Pezze, Michal Young :"Software Testing andalymis: Process, Principles and

Techniques”; John Wiley; 2008

P.C. Jorgensen, "Software testing: a craftsmampsoaph”, 2nd ed., CRC Press, 2004.

B. Beizer,Software Testing Techniqyésternational Thomson Press, 1990

C. Kaner, J. Falk, and H.Q. Nguyen, Testing Comp8tdtware, second ed., John Wiley & Sons,

1999

9. R. Patton, "Software Testing", Sams Publishing, @ad 2006.

10. W. Hetzel, "The complete guide to software testinfiley, 1988.

11. G.J. Myers, T. Badgett, T.M. Thomas and C. Santlére Art of Software Testing", 2nd ed.,
Wiley, 2004,

©~No
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Course Code: SENS?% ourse itle: Software Engineering Project
Management 1

Credit Hours: 3(3,0, 1 /
Pre- reqU|S|tes SEITB

[

, Cost estimation, earned-valudyaigatechniques and scheduling.
Project gement tools. Factors influencing petdity and success. Productivity
metrics, Analysis of options, risk management ayrthdhic adjusting of project plans.
Planning for change. Management of expectationdeaRe and configuration
management. Software process standards and praogdementation. Using
standards in project management, including 1ISO10P@gect management quality)
and 1SO12207 (software development process) aloitiy @MM model. Software
contracts and intellectual property. Approaches ntaintenance and long-term
software development. Case studies of real inggirojects.

Course D(!SCI‘I
Project pl

Textbooks:

1. Bob Huhes, Mike Cotterell: “Software Project Managat”’; McGraw Hill; 2002

2. Mark Christensen and Richard H. Thayer: “The Prodjanager’'s Guide to Software
Engineering’s Best Practices”; John Wiley, 2002.

3. Pat Hall and Juan Fernandez-Ramil: “Managing tHéaBoe Enterprise”, Thomson Learning;
2007
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ware Measurements and Metrics

Course Code:SEN431 Course Title: ?0)(
Credit Hours: 3 (3,0,1)
Pre-requisites: SEN342 )

Course Description: ]
Measurements and {\‘etrics} n software industry —sdesaments of product, process
and resource attribu s! lenin a measuremergsam - Goal/Question/Metric -

Collection and analysis of softvare empirical measwents - Building software

metrics - Cést s/ti}n n models, Function poi@®COMO, and Use case points —
Measurendents ane”metrics of object oriented soféiw@oupling and cohesion —
Tools for s yre measurements — Benchmarkingudestts participate in a group
project okrﬁJ ware Measurements and Metrics.

Textbooks:

1. S.D. Conte, H.E. Dunsmore, and V.Y. SheBoftware Engineering Metrics and Model3he
Benjamin Cummings Publishing Company, 1986.

2. S.H. Kan: “Metrics and Models in Software Qualitgdineering”, second ed., Addison-Wesley,
2002.

0 ISO/IEC 14143- Software Measurement--Functional Size MeasuremartittPDefinition of
Concepts

0 ISO/IEC 14143-:Software Measurement--Functional Size Measuremenfe&Emity evaluation
of software size measurement methods to ISO/IE@3-411998

o ISO/IEC 19761 COSMIC-FFP - A Functional Size Measurement Method

0 BS ISO/IEC IFPUG 4.1 Unadjusted functional size measuremenitiade Counting
20926 practices manual

0 ISO/IEC 20968 Mark Il Function Point Analysis Counting Manual
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Course Code:SEN433 Course Title: Santwarg neering Tools & Methods

Credit Hours: 3(3,0,1)
Pre-requisites: SEN342 ) K

Course Description:
The objective of this course is to guide studeotsumderstand and use different
models, tools, and cgmputer-aided/software engimgetechniques, methodologies
in developing applicatio stem8hiS course introduces the students to different
types of software ?;a\g men¥ life cycles, new dserin Methodologies and

programming: RQ% totyping, Agile, eXtreme .etc. The considerations
[

involved ig chaoo hich methodology to use. Eplen and cases will be drawn
from actual s S projects that enable studentearn in the context of solving
problems /

TextbookKs:
1. I. Sommerville: “Software Engineering”, seveeth, Addison-Wesley, 2005.
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Course Code:SEN443 Course Title; S0
Credit Hours: 2(0,4,0) )
Pre-requisites: SEN351+ SEN343 )

ware Engineering Lab Il

/

ents nlactice what theaye learned or are learning in
class, through directed Stuey. Thé practicum i®@agoing project in which students
register to partjcipat ngineers in a spefie in accordance to individual levels
of experti;gaar)d bf e. A larger project than tree in Lab | should be assigned to
students and hases is given into applying mofevare management and
software 71 ?Zrements and metrics.

A project course whlere, st

Course Description: ﬁ
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Course Description: J

Course Code:SEN451 rse T|tle. Software Maintenance
Credit Hours: 3(3,0,1)

Pre-requisites: SEN431

Students will study tHe four|types jjmaintenanccmrrective, adaptive, perfective,
and preventive maintepange; egonomic implicatiohsmaintenance; managerial
issues related to system/mainténance such as manue organizational structure;
quality meﬁs rement, - processes related to changaests and configuration

manage s including: Website maintenanale; of CASE tools; reverse

englneerln nglneerlng code restructuring amenability measures. Students
will alsoj different maintenance process medaich as: Boehm, Osborne,
lterative enhancement and reuse-oriented modes.

Textbooks:

1. Armstrong A. Taknang, and Penny A. Grubb: “Softwisi@ntenance”; ITP, 1996.

2. Penny Grubb & Armstrong A Takang: “Software Mairdane Concepts and Practice”; Second
Edition, World Scientific Publishing (UK) Ltd; 2003

3. Jeffrey A. Hoffer, Joey F. George, and Joseph $adih : “Modern Systems Analysis and
Design”; Fourth Edition; Pearson Education, 12€05.

4. Keith Bennett and Melcolter: “Software MaintenanResearch and Practice” Journal Published

by John Wiley.

T.M. Pigoski: “Software Maintenance”; John Wileyg®.

T.M. Pigoski,Practical Software Maintenanc®&est Practices for Managing your Software

Investmentfirst ed., John Wiley & Sons, 1997.

7. K.H. Bennett, “Software Maintenance: A Tutorial’$oftware EngineeringVl. Dorfman and R.
Thayer, eds., IEEE Computer Society Press, 2000.

oo

o |EEE 1219 Standards: Software Maintenance
o ISOJ/IEC 14764 standards: Software Maintenance
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Course Code:SEN498 Course Title: Graduation Project |
Credit Hours: 2 (2,0,0) 2

Pre-requisites: Passing 95 credit hOUjS )

Course Description:
The student should take aeg.Sc. pr;

t&fct in related to his specialization and with
0 semestérss counted as two hours in the
emester thaesitusubmits a report describing his
completed in the finstester and proposed parts in the 2nd

technical merit. Thié proj
first semester. At tht,

projects and the part
semesterﬂ ”) /?

The Basi7 >?Jof the graduation project is thatlents should develop a significant
software ' gystem, employing knowledge gained fronmursees throughout the

curriculum. Includes development of requirementssigh, implementation, testing
and quality assurance. Students may follow anyablét process model, must pay
attention to quality issues, and must manage tloggrthemselves, following all

appropriate project management techniques. Suadets® project is determined in
large part by whether students have adequatelyddheir customer’s problem.
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Course Code:SEN499 Co) e Title: Graduation Project Il
Credit Hours: 4 (4,0,0
Pre-requisites: SEN 8/ ﬂ

Course Descrigion: )’ /

In this semgést r;ﬂ\e udent continues his worthéengraduation project. This may
require thé studentto present his progress biweekk the end of the semester the
student prese a detailed report of developegegir@and oral presentation. The
report sht indicate that the student understaifs topic and his specific
implementation. Any hardware or software shoulddoeumented in detail. The
student’s grade is based on his work during thgept@and commitment to fulfill its
objectives, both in reporting, and oral presentatio
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Course Code:SEN 999 CO)urle itle: Practical Training
Credit Hours: 1
Pre-requisites: Passing 95 Credit Ho
!
Course Description:/ [/
Training is an importan
and Inform?tio jFI
private set orJ;
graduation. T Im of the student training is ¢quire the experience in applying
what he I;é?z in real life and in team workingeTstudent training is evaluated

s. Student is required ginlT center in a government or
ull time for at least 8 weekghe last summer prior to his

through bgth his training advisor at the IT cerged the training committee through
the report he provides about his training
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Course Code:SEN261 Course Ifnle‘fc\ putational
Management Science 1l

Credit Hours: 3(3,0,1) /
Pre-requisites: Math244+ Stat324 ) K

Course Description:
The course introduces students to varidus segrnoébissiness; develop mathematical
models of complex situations, usingfoy driving $ioln techniques for analyzing these
models, using spre%heeﬂ or otfiér specializegpw@mprograms to perform the
necessary mathematic rations to solve the Isyoaled analyzing the results of
the computer out ut[,i’n der to recommend apprtpraurse of action. Emphasis
on: Linear/ ogramming, Network, Decision, Queuin§imulation, Quality

Management, MagkOv Process Models.

Textbooké‘!
1. John awrence and Barry A. Pasternack: “Apphéghagement Science: Modeling,
Spreadsheet Analysis, and Communication for Detislaking”; 2", Edition; John Wiley; 2002.
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Course Code:SEN361 Cour ?’f‘
Credit Hours: 3 (3,0,1) 7
Pre-requisites: SEN241

Course Description: 1
Introduction to Huﬁ{a -Coémpute finteraction and Homsaensory systems —
Principles of User Intgrfage DeSign: developmermid gorogramming - Design
Considerations - If/:a‘ ontent Design - Visual iDes Introduction to Human-
Computer Dial o agement - Introduction to Pem@uting - Font and Symbol
Design -]Intr on to Speech Computing and otRerms of Input/Output.
Studentsﬁypate in a group project on Humampuater Interaction.

Textbooks:

1. Alan Dix, Janet Finlay, Gregory Abowd, Russell Bedl Human-Computer Interaction”, 3rd ed,
Prentice-Hall. 2003.

2. Andrew Sears, Julie A. Jacko: “The Human-Computgerhction Handbook: Fundamentals,
Evolving Technologies, and Emerging Applicationsyunkthn Factors and Ergonomics Series,
Lawrence Erlbaum Associates; 2 edition, 2007.

3. Helen Sharp, Yvonne Rogers, Jenny Preece: “InferadDesign: Beyond Human Computer
Interaction”, 2 edition Wiley 2007.
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Title: Web Applications Engineering

Course Code:SEN357 CJUr
Credit Hours: 3(3,0,1)
Pre-requisites:SEN212]1+ SI;JNZM

Course Description: L /
This cove bu |n aspects, market drivers artd diesign reflecting
|nterd|SC|p)| nces on web applicationsvelepment. The course explains
how Web ering differs from software enginegri detailing the rapid

prototyply aglle development methods mandageshort lead times, emphasis

on inter ity and multimedia, and the increasegdortance of user interfaces and
human-cOmputer interaction. It covers: the systematevelopment of Web
applications; requirement engineering for Web agpions; modeling; Architectures
of Web Applications; technology driven design; itegt operation and maintenance of
Web applications. Special emphases should be dgiwveWeb project management,
development processes, usability, performance eaarisy of Web applications.

Textbooks:

1. Gerti Kapel, Birgitt Prol, Siegried Reich, and WeriRetschitzeggar: “Web Engineering”; John
Wiley, 2006.

2. Roger S. Pressman: “Software Engineering, a Piawit's Approach”; Sixth Edition; McGraw-
Hill; 2005.
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Course Code:SEN432 Course Title: Ad
Credit Hours: 3 (3,0,1) !
Pre-requisites: SEN433+ SEN431

Course Description: L

More design patterns - Distributed systepts architec Real-time software design —

Data acquisition systems — Data processing systeimansaction processing systems

— Event processing ?séstemj. Stud n}s participagegroup project on the design of
/

one of the above systems. 1

Textbooks: )'
1. Alan Shalloway, ;Jam rott:” Design Patterns Bxpd: A New Perspective on Object-Oriented
Design”{2nd d(tio ¢ Addison-Wesley Profession2004.
2. Zahir Tari, O ukhres: “Fundamentals of Disitdd Object Systems: The CORBA

Perspeﬁl/e" iley-Interscience, 1 edition, 2001.

3. Rob Williamis: “Real-Time Systems Development”, Buttorth-Heinemann , 2005.

4. John Park, Steve Mackay: “Practical Data Acquigifior Instrumentation and Control Systems”,
Newnes, 2003.

5. Marian V. lordache, Panos J. Antsaklis: “Superwsoontrol of Concurrent Systems: A Petri Net
Structural Approach (Systems & Control: Foundati&n&pplications)”, Birkhduser Boston; 1
edition, 2006.

6. lan Sommerville: Software Engineering 7th edition, Addison-Wesley, 2005.

7. Roger S. Pressman: “Software Engineering, a Pi@utit's Approach”, Sixth Edition; McGraw-
Hill; 2005.
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Course Code:SEN 441 Course Title: E bed({e
Credit Hours: 3(3,0,1) )

Pre-requisites: CEN333

design - complestems and microprocessors -
P!ormalism for systesign - Introduction to
Embedded comgutiatform — Program design
ded system — Embeddedtopgesystems — Coprocessors.

Systems Design

Course Description:
An introduction to empedded syste
The embedded design ,pr
instruction sets, CPUs,/l/

and Analysif ir) a,n\e

Textbooks:
Wayne WoWﬂers as Components: Principles of Embedded CamgpBtistem Design’Morgan

Kaufmann,
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Course Code:SEN49 Course T')thl.
Credit Hours: 3(3,0,1)
Pre-requisites: Passing 100 credit h

Course Description: /
This course is desig e(/t

which are (E %full)f S

ed from software engimggetopicsas formal specification
ign patterns, component bdsesglopment, etc. The contents

using Z- Ia]1
e to be determined by the etsirand should be approved by the

of such a cour
departmep )
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Course Code CEN 30 / Cours€ Title: Computer Communications & Networks
t

Credit Hours (I g) , tutorial): 3 (3 + 0 + 1)
Pre-requisites St

Course ¢ t: Definition of computer networks émeir objectives and applications,
computer network type, computer network architextulayering, protocols and
standard models, physical layer of computer netwthtk transmission media; signal
types, signal characteristics and impairments, rabidm techniques and modems,
digital signal encoding schemes, physical interfacata transmission basics:
synchronous and asynchronous transmission, synigatanm levels; bit, character and
frame, transmission modes; full , half duplex, demp, parallel and serial, data link
layer: data link layer functions and standards &d#ad organization , protocols, local
area networks: topology and media access methods) area networks, Ethernet
networks, ...etc., wireless networks, wide area ngtsjo and data transport networks;
cellular networks, satellite networks, ATM netwsrk

References:

1) Behrouz A Forouzan, "Data Communications & Nekirg” 3rd Ed, McGraw Hill, 2004
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