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Information and Computer Science Curriculum

COMPUTER SCIENCE PROGRAM
First Year
[Preparaory)
ENGL 001 Preparatory English | 1553 ENGL 002 Preparstory English [I 15 5 8
MATH 001 Preparaory Math | 114 MATH 02 Preparstory Math [1 Ila
ME 001 Preparatory Shop | 021 ME 2 Preparatory Shop 11 0zl
PE 001 Prep Physical Educ 1 221 PE 02 Prep Physical Eduoc (I gzl
18 10 14 18 10 la
Second Year
{Freshman)
MATH 101 Calculus 303 MATH 102 Caleulos (] 303
PHYS 101 General Physics J3I4 PHYS 102 General Physics [1 J1a4
ENGL 101 English Composition I 303 ENGL 102 English ComposiionII 3 0 3
CE 101 Engg Graphics 132 PE 102 Physical Educstion [1 gzl
PE 101 Physical Education [ 021 IS Computer Prog. 332
CHEM 101 Geperal Cheousiry [ 344 CHEM 102 General Chemistry [T 4 4
TAS 111 Islamic [declogy 2012
15219 13 12 17
Third Year
{Sopbomore)
MATH 201 Calculus III 303 MATH 280 [oiro o Lin Algebra Jo3
ICs 201 Intro to Comp Sci. 314 MATH 202 Elem Diff Equations 303
ICs 203 Driscrets Strocmures 103 PE 202 Physical Education [V 0 2 1
ICS 242 Madh Logic 303 COE 2201 Dagital Logic [ 334
PE 201 Physical Educasion [I1 0l ICS 202 Data Structures 303
1AS 322 TheQur'anand Sunnah I 0 2 ICS 212 Computer Org & Prog 3 0 3
LAS 200 Arabic Essay 2012
14 5 18 17 519
Fourth Year
{Junior)
COE 301 Computer Arch [ 303 ICS 352 Prog Langs 103
IC3 301 Systems Software 334 ICS 154 Automats & Form Lang 3 0 3
ICS J11 File Processing o3 COE 152 Microprocessors 334
[AS 333 [slamic System 202 BSTAT 115 Prob and Stats jo3
XX 1xx (Techmcal Electve I} 103 IAS 300 Arebic Terminology 202
ENGL 214 Technical Rept Writing 3 0 3
14 3 15 17 3 18
Fifth ¥ear
(Semor)
ICS 445 lowro w Al 334 IC3 406 Design Anal of Algs 3073
IC5 435 Computer Graphics 303 ICs 403 Compiler Constructioa 3 0 1]
iCs 401 Operating Systems [ 03 ICs AXX ICS Elective Il 143
ICS 411 Database Systems 103 COE 452 Comp Metworks 31013
[IC5 xxx IC5 Elective | 103 I[AS 400 Tech Arabic Symtax 202
IC3 441 Semor Project | 31 ICS 447 Semor Project (1 Q6 2
IAS 4xx Elective 101 XX 1xx {Technical Elsctive [T} Jo3
16 & I8 17 6 19
Totwal Credits required in Degree Program: 141
REY S TRRTE S o] I3 Underpraduaree Bulletin Page 5




First Year

{Proparstory)
ENGL 001 Preparstory English I
MATH 001 Preparstory Math [
ME 001 Preparatory Shop |
PE 001 Prep Physical Educ [
Second Year
(Freshman)
MATH 101 Calewlus | 303 MATH 102 Caleulus 1T o3
PHYS 101 Generzl Physics 314 PHYS 12 Genernd Physics [1 134
ENGL 101 English Composionl 3 0 3 ENGL 102 English Composition 11 3 0 3
CE 101 Engg Graphics 132 PE 102 Physical Education T 0 2 1
PE 101 Physical Educasion [ 021 ICS 101 Computer Prog. 132
CHEM 101 General Chemistry [ 144 CHEM 102 Jeneral Chemistry [T 344
lAS 111 Islamic declogy 2012
15 12 19 13 12 17
Third Year
{Sophomons)
MaTH 201 Calculus ITT 303 MATH 202 Elem Diff Equations 303
ICS 201 [Intro to Comp Sci. 3134 MATH 280 [ntro to Lin Algebra 3013
ICs 203 Discrets Strochores Jo3 PE 202 Physical Education [V g21
ICs 242 Math Logic 303 COE 201 Digital Logic [ 11314
PE 201 Physical Education [T 021 ICS 202 Dats Structures 103
1AS 227 The Quranand Sunnsh 202 ICS 212 Computer Org & Prog 310 3
IAS 200 Arabic Essay 102
14 5 16 I7T 5 19
Fourith Year
{Tunior)
ICs 301 System Softears 334 STAT 315 Probability & Statistics 3 0 3
ICs 311 File Processing 303 ICS i Sys Analy & Des [ 303
XX xxx (Technical Elective I 1031 COE 351 Microprocassors 3314
SE 303 Cperation Research [ 334 XX XX (Technical Elective IT) kR |
A3 333 The Islamic Sysiem 2021 ENGL 214 Techmical Rept Writing 3 0 3
1A% 300 Arabic Terminology 202
14 6 186 17 3 18
Fifth Year
(Senior)
ICs 445 Intmo @ Al 3314 ICS 430 Deecision Supp Sys 301
IC5 435 Computer Graphics 303 ICS XX ICS Elsctive I 301
ICS 411 Databass Systems 303 COE 452 Comp Networks 3103
ICs 421 Svs Anal & Des ] 103 S5E A5 Stochastic Sys Sim 7. e e |
ICs xxx ICS Elective [ 303 IAS 400 Tech Armbic Symias 202
[45 4xzx Elective 202 ICs 442 Senior Project ([ D62
ICs 441 Semior Propect [ 01l
17 6 19 139 16
Total Credits required in Degree Program: 140
= ! 1104097 I8 Undergradunige Bullerin Page &
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Information and Compuier Science

ICS 101 Infroduction ta Programming (1-3-2)
Qverview of computer components and thewr functions. Programming in FORTRAN with
emphasis on modular and structured programming lechniques. Algorthm development.
quramming examples from numencal analysis, sorting and searching and nonnumerical
appiications.

Corequisite:  MATH 101

ICS 201 Introduction to Compuler Scignce [3-3-4)

To familiarize studenis with computers and computing fundamentals in the following areas:
Structured problem sclving and algorithm development. Data organization and PrOCESSing.
Software design and implementation, Computer languages and system software

Prerequisite: IS5 101

IC3 202 Cata Struciures (3-0-3)

Data structures such as stacks, queues, lisis, linear and linked form amays, irees and graphs.
Algonthms for their implementation and manipulation. Storage allocation, garbage coilection
and compaction. (The course includes a number of programming projects 1o be execubed on
a computer),

Prerequisite:  1CS 201

IC3 203 Discrete Structures (3-0-3)

Sels, relations and functions. Applications to data structure and graph representations.
Methods of proof and problem solving. elementary combinatoncs. Digraphs, graphs and
freas, Algebraic structures, lattices and Boolean algebra. Groups and Semi-groups.
Introduction to grammars, machines and languages.

Prerequisite:  ICS 201

ICS 212 Compuler Organization & Assy. Lang. (3-0-3)

Mumber systems, computer onganization, data representalion, instruction types and formats,
addressing lechniques, looping, general and arithmelic instructions, assembler instruclions,
basic 53 and Sl type instructions, logical and bilt mamnipulation and instructions, character or
bytes operations, data conversion, looping and address modification special instructions,
macros, subroutine linkage, 17O programming.

Prerequisite: 105 201

IC5 242 Mathematical Logic (3-0-3)

Introduction to fogic. Truth tables and syntax of sentential logic. Derivations, rules of
inference, validity of arguments and conditional proof. Indirect proofs, counterexamples and
tautclogies. Axioms and theory. Integer arithmetic, commutative and noncommutative
group theory. Predicate logic, gquantifiers and inferences with them. [nterpretations,
consistency of premises and independence of axioms. The logic of identity.

Corequisite: Ics 201

ICS 301 Systems Software (3-3-4)

Design of assemblers, macroprocessors, |oaders, linkers, interpreters.  Simulators and
tracing programs.  Interrupt struciure, machine inputfoulpul. Channel programming,
buffering schemes. Snef Introduction to Operating Systems. The course includes a number
of programming projects to be executed on a computer duning laboratory hours.

Prerequigite: 105 202, 1CS 212

ICS 311 File Processing (3-0-3)

External storage devices. Sequential, Indexed Sequential and Direct file arganizations.
Tree-structured, mullilist, inverted, cellular multilist, and hybrd file organizations, File
sysiems. External sorting and merging. The Protection problem. Introduction 1o Database

3, i



systems, The course ncludes 'mplementation of a number of file systems using COBOL
language,
Prerequisite:  ICS 202

ICS 322 Systems Analysis and Design | {3-0-3)

Systems lile cycle: Problem Definition, feasibility study, Analysis techniques, System design
methodology, implementation and mainténance. Systems Analyst tools: inspection and
walkihroughs, interviewing, data flow diagram, data dictionary, cost-benefit analysis, HIPQ
Wamien'Qrmr diagrams, PERT/CPM. Case studies.

Prerequisite:  ICS 202

ICS 352 Design & Implementation of Prog. Lang. (3-0-3)

Elements of language design. Data. Operations. Sequence Control. Data Cantrol,
Memory Management. Operating environment. Implementation. Syntax.

Pretequisite:  1C3 202

ICS 354 Automata and Formal Languages {3-0-3)

Phrase-siruciure grammars, Chomsky hierarchy, Basic properties of regular, context-free,
and context-sensitive languages. Language acceplors and fransducers.  Finite state,
pushdown, linear-bounded automata, Tunng Machine.

Prerequisite: €5 203

ICS 401 Operating Systems {3-0-3)

Batch systems. Mulliprogramming sysiems.  Time-sharing systems. Interaclive systems.
Qperating System Services. File system. CPU Scheduling. Process Scheduling Memory
management. Deadlocks, Buffering and spooling to increase efficiency. concument Process
and Concurrent Programming Languages.

Prarequisite: IG5 301

ICS 403 Compiler Construction (3-0-3)

Compiler technigues and methodology, organization of commpilers, lexical and syntax
analysis. Parsing Technigues. Object code generalion and oplimization, detection and
recovery from arrors, and contrast between compilers and interpraters,

Prerequisite: IG5 152, IC5 154,

ICS 404 Theory of Computing (3-0-3)

Various modets of effective computability (i.e, Turing machines, récursive funclions, and
Markov algonthms). Church's thesis, Godel numbenng, Halting problem.  Paost
correspondenca problems, compléxily theory (lime and space complexity classas).
Prerequisite:  ICS 354

ICS 4068 Design and Analysis of Algonthms {3-0-3)

Design techniques. Diwvide and conguer, backiracking, branch and bound, dynamic
PrOgramiming, Fecursion Heurnslics., Asymplofic analysis of algorithm complexity.
Intreduction a MP-campleteness,

Prereguisite: 105 203

ICS 411 Data Base System (3-0-3)
Intreduction to DBMS concepts. Data models and languages. Relational database theory,

Semantic Modelirng. Cuery optimization. Data Ease Design.
Prerequisite: 1SS 311

ICS 421 Systems Anaiysis and Design || {3-0-3)

Elements of physical design. Implementation of an operational system from a logical design.
The process of planning for change and the post-implementation reviews and changes,
Tecnnological aspects of sysiems design and implementation,

Prerequisite:  1C5 322

IS5 430 Decision Suppart Systems (3-0-3}

e



Information processing, decision making, and decision suppor. Representative sysiems for
decision suppor, Formalization of purposive sysiems. Designing decision support systems.
Archilecture of decisien suppor Systems,

Prereguisite:  1C5 411

ICS 431 Expert Systems {3-3-4)

Concepts of knowledge engineering. Architecture of expert systems. Survey of expert
sysiems. Language and tools for expen sysiems Characlerization of expert systams.
Prerequisite; 103 445

ICS 435 Computar Graphics (3-0-3)

Basic elements of computer graphics. Techniques of image generation and constant image
maintenance. Character generators. Function generalors. Input devices such as light pens
and tablets. Computer graphics techniques. Software for interactive computer graphics.
Prerequisite:  IC3 301

ICS 441 Senior Project | {0-3-13

Research on an applied project designed lo develop student interest in the application of
computer iechnology 1o real life problems,

Prerequisite;  Senior Standing

ICS 442 Senior Project 1l (0-6-2)
Continuation and completion of project begun in ICS 441, Preparation and submission of
final report.

Prerequisite:  ICS 441

ICS 445 Introduction to Arificial Intelligence {3-3-4)

Introduction to the types of problems and techniques in Artificial Intelligence, Problems-
solving methods.  Major structures used in Anlificial Intelligence programs.  Sludy of
knowiedge representation technigues such as predicate logic, nonmonolonic logic, and
probabilistic reasoning. Examples of experl systems. Intreduction to natural language
understanding and vanous syniaclic and semaniic siructures. Siudy leaming as a form of
problem-solving through problem decomposition and interaction ameng problem subparts.
Sludy fechniques relevant lo expert systems. Introduction to computer understanding of
images.

Prerequisite:  1C3 202, I1CS 242

ICE 451 Distributed Processing (3-0-3)
Distributed systems (mulliprocessors, multicomputers, computer networks). Distributed
processing  (concurmency, synchronization, and cooperation). Parailel processing.

Concument programming anguages. Distnbuted operating systems.
Prereguisite:  1CS 401, I1C5 411

ICS 485 Principles of Software Engineering {3-0-3)
The software life cycle, phases in software design, techniques for requirement analysis,
systemn specification, survey of software design methodologies, objeci based design,
selection of pregramming languages, software lesting and validation, some case sfudies.
Prerequisile:  1CS 301, ICS 352

ICS 470 Advanced Database Sysiems [3-0-3)

Query Optimization in Centralized systems. Recovery. Integnty. Concumency. Database
Machines. Secunty. Distribwted Database Systems. Advanced Concepts of Dalabase
Systems. Deductive and Object-Onent databases.

Prerequisite; 103 411

ICS 472 Human Factors Enginearing {3-3-4)
Sudy of human response inlo man-maching systems. Study of visual display as a medium
of inpul, Auditory and textual displays. Human control of systems. Human/compuber
interface. Forms and CRT design, code design. Applied anthropometry and work space.

I



Environments. illumination, atmosphenc conditions and noise. Conducting comparison
studies,
Prerequisite;  Senior Standing

ICS 475 Information Storage and Retneval (3-0-3)
Concepts of information storage and retneval theory, spplications. and case studies.
Prerequisite: |05 311

ICS 480 Computer Vision (3-0-3)

Present classical methods of statistical and syntactic pallem recognition, Hardware and
software concepls undenying compulér vision systems. Principal approaches to machine
perception. Machine perception and recognilion of geometric shapes, brightness, color,
texture and other physical properties. Image constraints, Stereo vision. Use of computer
vision in robatics,

Prerequisiie;. |C5 445

ICS 485 Natural Language Understanding (3-0-3)

Basic Linguistics, Morphological analysis, synfax, semantics. Parsing technigues:
Transformational Grammars. Transition Networks. Semantic Metworks. Representation of
Knowledge. Sentance generation. Design of Matural Language Systems,

Prerequisite:  Senior Standing

ICS 490 Special Topics {3-0-3)
State of the arnt advanced topics in the fields of Computer Science and Information Systems.
Prerequisite:  Senior Standing

Ics
Graduate Courses

ICS 511 Design and Implementation of Programming Languages (3-0-3)

Rules for specifying syntax and semantics of programming languages, design methadology
for designing wvanous programming languages such as software requirermnent specification
languages wilh examples drawn from some of the newly-designed [anguages such as ADA
and MODLILA,

Frerequisite: |CS 352 (Programming Languages)

IG5 512 Advanced Compiler Dasign  (3-0-3)

Organization of Compilers. Laxical, Syntactic, and Semantic Analysis. Advanced Parsing
Techniques. Run-tima Envicenments. Code Generalion and Register Allocation Meathods,
Advanced Optimization Technigues. Compiler Generalor Techniques and Compiler
Compilers. Language Based Editors and Program Syaihesizers, Advances in the Theory of
Compilation. Project(s).

Prerequisite: 1CS 403 (Compiler Construction) or Cansent of Instructor,

ICS 513 Principles of Software Engineering | (3-0-3)

Formal specification technigues. Design of reliable software, Programming languages and
refiability. Reliability models. Reusability. Software engineering metrics, Software testing,
werification, and walidation,

Prerequisite; 103 465 (Prnciples of Soffware Enginesning) or Consent of Instrucior.

ICS 514 Principles of Software Engineering Il (3-0-3)

Saftware development fools and environmenis. Case tools, Software configuration
management. Slate-of-ihe-art software engineenng environments for the automated support
of reguirements analysis, specification, maodeling, and simulation. Support for design
specification, code generation, testing and debugging, maintenance, and project
managemeni. The role of knowedge-based environments for the production and evalution af
software. Student will design and implement a soffware propec.

Prerequisite: 105 465 (Pnnciples of Software Engineenng) or Consent of Instrucior.

al fm



IG5 515 Human-Compuler Interaction  (3-0-3)

Linderstanding of the theorefical and methodalogical issues in human-computer interaction
(HCI) as appiied fo the design and evaluation of interactive computer systems. Definition of
user interfaces from users and designers views. user infarmation processing capabilities and
limitations; user models. dialogue management, user interface management systems
(UIMS). task analysis, formal models of human-computer interface.

Prerequisite: Graduate Standing and Consent of Instructor,

ICS 519 Special Topics in Programming Languages and Software Engineering  (3-0-3)
Advanced topics selected from current joumnals of Programming Languages and Software
Engineering that deal wilh theoretical development or applications of computer systems.
Prarequisite: Consent of Instructor.

IS 531 Advanced Cperating Systems (3-0-3)

Structural design aspects of an operating system. The process model |nlérorocess
communication. synchronization mechanisms, Resource management and use, Scheduling,
Capabilities, Deadlock delectlion. recovery, and avoidance. Memaory management, Fiie
systems. Protection issues. Introduction 1o distnbuled operating systems. Case studies.
Students are to conduct projects on the design and implementation aspects of an operating
system.

Prerequisite: 1CS 401 (Operating Systems) or Equivalent.

ICS 532 Performance Analysis & Evaluation (3-0-3)

Performance measures. Modeling methodologies: queueing models, graph modeis, dataflow
models, and Petrinet models. Mathematical models of computer systems: CPU and
compuler subsysiems such as memaory and disks. Bottleneck analysis. Modeling multiserver
systems, Model validation methods. Case studies. Projacis.

Equivalent to: COE 532

Prerequisite: |CS 407 (Operating Systems) or Consent of Instructor,

ICS 533 Modeling and Simulation of Computing Systems (2-0-3}

Basic probability and statistics: random variables, probability distributions. Generation of
random numbers and random vanables, Review of discrete-even! simulation toois and
methodalogies, Mathematical modeling of compuling systems. Simulation languages.
Applications to computer systems: time shared systems. mulliprocessor systems, LANS,
computer networks, DBMS, and distnbuted systems, Distibuted and concument discrete-
eveni simulation. Projects,

Equivalent to: COE 554

Prarequisite: STAT 115 (Probability and Siatistics) or Equivalent.

ICS 534 Dalabase Dasign and Implementation  (3-0-3)

Review of database concepts. Dalabase design: requirements analysis, conceplual design;
logical design, physical design; user application development, [esting, maintenance, and
perfarmance manitonng, Vanous types of database systems such as logic, object-onented
and federated. Issues in database systems. Current research trends, The studen! is expected
te carry oul a propect on the design and implamentation of a real life database or the
development of a database tool.

Prerequisite: 103 417 {Introduction 1o Database Systems) or Consent of Instructor.

ICS 535 Advanced Camputer Graphics (3-0-3)

An overview  of two dimensional concepts and methods, Detailed treatment of three-
dimensional topicsiconcepis, representations, and transformations. Hidden-surface methods.
Shading and coloring models. Modeling methods. The course will include a number of
pragrarmming projects.

Prerequisite: IC3S 435 {Computer Graphics) or Equivalent.

ICS 536 Architecture and Design of Compuler Sysiems [3-0-3)
Computer system descnption at the system level and register transfer level, use of Petri-nets
to model computer system. Design of CPU: the functions of contral umt, the design of ALL.
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integer and floating pownt processors. Design of memony: memary hierarchy, associative
memory, wvitual memory, problem of memory conlention,  The archilectura of /O
processors. Examples drawn frem some well-known anchileciures,

Prerequisite: SOE 301 (Computer Architecture) or equivalent,

ICS 539 Special Topics in Systems [3-0-3)

Advanced topics selected from cument joumnals in the fieid that deal wilth theoretical
development and applications of computer systems,

Prerequisite: Consent of Instructor.

C5 551 Theory of Automata and Formal languages (3-0-3)

Chomsky hierarchy of Phrase-structure grammars. Classes of languages (reguiar, context-
free, context-sensitive. free) and their representations (grammars and automata). Closure
and decidability properties of classes of languages., Decidability and Turing machines.
Undecidabie problems.

Prerequisite: Consent of Instructor.

ICS 552 Theory of Compulation (3-0-3)

Grammars, Machines, and Languages. Decidability and Undecidabiity. Hierarchies of
complexity classes. NP-Completeness. Proof lechnigues. Using NP-Completeness lo
analyze problems. MP-Hardness, Coping with NP-complete problems.

Prerequisite: ICS 551 (Theory of Automata & Formal Languages) or Equivalent.

ICS 553 Design and Analysis of Algonthms [3-0-3)

Analysis of algonthms and problem complexity, Algorthm design techniques. Matching:
cardinality matching in bipanite and general graphs, weighted matching. MNetwork flow
algorithms: Edmond's, Dinic's, Karaznov's, MPM, Goldberg and Taran's. Enumeration;
permutation generation, ranking and unranking. Project(s).

Prerequisite; ICS 408 (Design and Analysis of Algonthms) or Consent of Instructor,

ICS 554 Applied Combinatorics and Graph Theory (3:0-7)

A study of combinatorial and graphical techniques for complexity analysis including
generating functions, recurrence relations, Polya’s theory of counting, planar directed and
undirected graphs, NP compiete problems. Application of these techniques to analysis of
algonithms in graph theary.

Prerequisite: Contents of the Instrucior.

ICS 555 Data Secunty and Encryplion  [3-0-3)

A survey of the mathematical principles of cryptography and data secunty. A detailed study
of conventional and modem cryptosysiems. |nformation theory, Number theory, complexity
theory concepis and their applications 1o cryptography,

Prerequisite: Graduate Standing.

ICS 558 Special Topics in Theoretical Compuler Science (3-0-1)

Advanced topics selected from cumrent journals of Theoretical Computer Science that deal
with thearetical development or applications of compuier systems.

Prerequisite: Consent of Instructor,

ICS 571 Distributed Systems  (3-0-3)

Taxonomy of distributed systems; architecture, lopology, communication medium and
methods. Computer networks. Local area networks, Multiprocessor systems, Resource
sharing, Reliability, Programming distnbuted sysiems: communication and synchronization.
Distnbuted application issues. Performance evaluation, Case siudies. Projects on main
aspects of distributed syslems.

Prerequisite: Consent of Instructor

ICS 572 Camputer Communication Networks  (3-0-3)

Architeacture of 3 compuler network with some examples. Technigues of data
communication:  data communication through circuit Switching, message and packet
switching wvia ground. radio or satellile. Minrmization of overfeads in data communication,
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routing and flow control capacity assignment, buffering and concentrating, etc
Communication interfaces: protocols, line control procedures.
Prerequisite: Consent of the Instructor,

IG5 573 Concurrent and Farallel Processing  (3-0-3)

Concepls and foundation of parailel processing. Parallel processing applications.
Computational maodels. Parallel algonthms. Paraillel software  characteristics and
requirements: languages, compilers, and operating systems. Parallel computer architectures.
Highly parallel computers: architecture, operating systems, and programming languages.
case studies. Project(s).

Equivalent to: COE 553

Prerequisite: ICS 407 (Operating Systems) or Equivalent.

ICS 574 Parallel Algonthms (3-0-3)

Parallel algorithms: Linear recurrences. sofing, pattemn matching, Graph algorithms for
connected componenis, malching, transitive closure. Scheduling problems. Knapsack
problems. Systolic algonthms. Approxsmation algorthms, Random algonthms. Projects.
Prerequisite; ICS 406 (Design and Analysis of Algorithms) or Equivalent.

ICS 575 Distributed Databases (3-0-3)

Archilecture of a distributed database sysltem, query decomposilion and processing in a
distributed database, concumency comtrol, faull iolerance and reliability. General issues of
dasigning and implementing a distributed databasa.

Prerequisita: ICS 534 (Cata Baze Design and Implementation)
Processing) or equivalant,

ICS 579 Special Topics in Parallel and Distributed Computing  (3-0-3)

Advanced topics selected from cument joumals of Parallel and Distributed Computing that
deal with theoretical development or applications of computer systems.

Prerequisile: Consenl af Instructor.

IC3S 581 Advanced Artificial Intelligence (3-0-3)

An in-depth study of Arificial Intelligence loplcs.  State of the art approaches to Artificial
Intelligance, Hnowledge Engineenng. Planning Matural Language Understanding, Speech
Understanding. Computer Yision,

Prerequisite; 15 445 (Anificial inteiligence).

ICS 582 Matural Language Processing  (3-0-3)

Components of a natural languages processing system. Matural language models:
Mathematical, psychological, Lexical, syntactic, and semaniic analysis. Phrase-struciured
grammars.  Transformational grammars,  Transition networks, Semantic networks.
Conceptual parsing. Conceplual dependency, Systemic and case grammars Scripts, plans
and Goals. Knowledge representation. Sentence generation, Recent trends.

Preraguisite; ICS 445 [Antificial Intelligence).

ICS 583 Paitern Recognition  (3-0-3)
Vanous methods of pattem recogmition, extraction methods, statistical classification, minmax
procedurés, maximum likelihood decisions, dala struciures for pattem recognition, case
Sudies.

Prerequisite: Consent of the Instructor.

IS5 584 Aulomated Theorem Proving  {3-0-3)

Survey af prool theory and maodel theory of first-arder predicate calculus, natural deduction,
Herbrand’s procedurs, resolulion methods, induction prncipies, rewrite rules, thesrem-
provers for algebraic systems.

Prerequisite: Consent of the Instrucior.

IC5 585 Knowledge-Based Systems  [3-0-3)
Overview of Arificial Intelligence disciplings. Architeciure of axpert systems: including the
structure of kKnowledge bases and the vanous knowledge representation methods, inferance
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engines and reasoning technigues, search and exploitation of domain specific knowledge
through heunstics, knowledge acquisition. Discuss examples of expen systems sheils, their
capapilities and limitations. Assign projects in specific discipline using available shells.
Prerequisite. Programming knowledge and Graduate Standing (Mot open for CS and COE
major students and cannot be taken for credit with ICS 431-Expen Systems).

ICS 589 Special Topics in Arificial intelligence (3-0-3)

Advanced lopics selected from cument joumnals of Adificial Intelligence that deal with
theoretical development or applications of computer systems.

Prerequisite: Consent of Instrucior,

ICS 391 Independeant Study (3-0-3)

The course can be taken under the supervision of a faculty member to conduct in depth
study of a subject.

Prerequisite: Consent of the Instrucior,

ICS 599 Seminar {1-0-0)

Graduate students working lowands eilher M.S. or Ph.D. degrees, are required to atiend the
saminars and contribute to the general area of their thesis research, Graduates will be Pass
ar Fail.

Prerequisite: Consent of the Instructor.

ICS 610 Thesis (0-0-8)
Prerequisite: Consent of the Instructor.

CEPARTMENT OF COMPUTER ENGINEERING
UNDERGRADUATE PROGRAM

COE 201 DIGITAL LOGIC | (3-3-4)

Basic logic elements. Boolean algebra and switching theory, Manipulation and minimization
of Boolean functions. Combinational logic, multiplexers, decoders, adders, programmable
logic arrays and read-only mermories. Memory elements, basic flip-flops, clocking, and edge-
triggerning.

PRE-REQUISITE PHYS 102

COE 3N COMPUTER ARCHITECTURE | (3-0-3)

Central processor organization.  Arthmetic processor design. Microprogram control
organization., [0 organization, asynchronous transfer, interrupts, and data communication.
Mamaory organization, hierarchy, associative memaory, virlual memaory, and management.
FRE-REQUISITE COE 201, ICS 212

COE 303 DIGITAL LOGIC 1l {2-3-3)

Second coursé on logic design which follows Digital Logic | (COE 201). Topics includes
Clock-Made, Clock-control, Pulse Mode, Vector Cperations, Incompletely Specified Seq,
Circwis, and Asynchronous Mode.

PRE-REQUISITE Digital Logic | | COE 201)

COE 352 MICROPROCESSOR BASED SYSTEMS (3=0-3)
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Microprocessor architecture, data units, control units, control and status lines, timing and
synchromization.  Assembly language, assembler directives, Macros, /O interfaces, Pragram
driven, interrupt driven. OMA, and synchronization, Interrupt processing, priority vectored
and non-vectored interrupts. Penpheral devices, S&H, A/D, DfA and mass storage devices.
The course includes 7 to 10 small lab projects or 5 to 7 small and one large lab projects.

PRE-REQUISITE ICS 212, COE 201

COE 154 DIGITAL ELECTRONICS {3-0-3)
integrated circuils propemies. TTL, ECL, L and MOS.  MSILS modules,
Combinational/Sequential functional units, Memaornes and Programmable logic Devices.

PRE-REQUISITE COE 303,

COE 401 COMPUTER ARCHITECTURE I (3-0-3)

Formal notations to represent compuler Systems at various levels, Example of analysis of a
mini-computer FOP-8 at PMS and ISPS levels. Archileclure with registers, multiple address,
and stack facility. VO, interrupt, and bus synchronization in Unibus architecture. PMS and
ISPS structure of a super-minicomputer, Owverview of some microprocessors, Powerful
CPUs, look ahead, parallelism, pipelined and vectored processors. Amay processors (SIMD)
and multiprocessor (MIMD). Introduction to networks and distributed processing.

PRE-REQUISITE Comp. Architecture |, COE 301.

COE 451 PRINCIPLES OF SEMICONDUCTOR DEVICES (3-0-3)

Transport phenomenon in semiconduciors, drift and diffusion curments. P-N junctions, |-V
charactenstics, Transition Capacitance and diode resistance. Bipolar logic families RTL,
DTL. TTL. lIL and ECL. Integrated Circuil processing and fabrication techniques. The MOS
transistor structure, operation and MOS logic design.

PRE-REQUISITE EE 203.

COE 452 COMPUTER NETWORKS {3-0-3)

Metwork architecture and protocols, 150 model, layers, peer prolocols, lavers
communicalion. user interface, functions of protocols and communication protocol
description techniques, and examples (ARPAnet, SNA, Decnet, or others), Metwork layers,

data link, network,  iranspor, séssion  and presentalion  layers.
area networks, contrast with wide area communications, protocols, base-band, broadband,

and PBX, Topology and access control, token ning,loken bus, bridges, fiters and repeaters,

and gateways. Standard IEEE 303, Ethemet, Wagnet, and others. Overview of network

design,

PRE-RECQUISITE STAT 315 and senior standing,

COE 454 DIGITAL SYSTEM DESIGN [1-6=-3)

The purpose of this course is 1o integrate the students' knowledge in hardware and software
from lecture and laboratory courses fo design, implement, debug and document a majar
system. The iwin leaming experiences of making hardware versus software decisions, and
participating in a structuréd design are preferably integrated into the same project.

PRE-REQUISITE COE 3

COE 481 SAMPLED DATA SYSTEM {3=0-3)
An introductory course on methods and techniques for
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digitizing signal and represénting it under vanous condiions. Topics include the Z and W
transtorms, Dominant pole method, Z-domain method, Volgaine method, and State Space
method.

PRE-REQUISITE Electric Circuits, EE 202

COE 483 DIGITAL ROBOTICS {3-0-3}

An introductory  course on Robotics which 15 designed as an elective course for semior level.
Topics covered includes harmdware archilecture in robolics, mation coodination Systems,
sensory subsystems, and microcomputer development tools applied 1o robatics,

PRE-REQUISITE Microprocessor Basad Systems, COE 152,

COE 484 PRINCIPLES OF PULSE & TIMING CIRCUITS(3-0-3)

To introduce the basic concepts in forming liming signals. Topics include wave shaping,
logic circuits to generale wave forms, propagation delay, clock drivers and receivers, wave
form generation. and synchronization.

PRE-REQUISITE Junior ar Senior Standing.

COE 485 VLSl SYSTEM DESIGN(3-0-3)

Integrated Circuit Technology. Physics and design squations of MOS Transistor, NMOS and
CMOS process Technology. Design Rules and layout. Design of nMOS and CMOS circuits.
Circuit analysis and simulation. Custom vs. semi-custom design lechniques. VLSI Design
foal.

PRE-REQUISITE EE 203 + Senior Standing.

COE 466 FAULT-TOLERANT COMPUTING (3-0-3)

Fault tolerant systems and highly reliable systems, faull avoidance and fault tolerance
approaches (o reliability, and implementation hierarchies. Manifestations, source and causes
of faults, characteristics and effects of faults, and fault models. Emor detection. Protective
redundancy, functional replication redundancy, and femporal methods. Fault tolerant
software, recovery, diagnosis, software validation. Measure of fault tolerance, reliability
models, coverage, availability and maintainability. Case studies of special purpose fault
lolerant systems.

PRE-REQUISITE COE 301, COE 342.

COE 487 INTEGRATED CIRCUIT DESIGN (3-0-3)

Device modeling and analysis, bipolar transistors and diodes, ideal structure, parasite
effects, large and small sgnal models, thermal behavior and electrothermal models, and
passive components and their models, bipolar lagic family (TTL & ECL), OC and transient
behavior, fan-in and fan-oul, noise mangin, power dissipation, and transient respanse.
Design of ICs, logic gates, memary

cells, shift registers, decoders, and multiplexers, Overview of the fabncation process.

PRE-REQUISITE COE 451,

COE 4T0 LOCAL METWORKS (3=0-3)

A complementary course mn computer networks, The course

emphasis is on packet swilched local area networks (LANS). Topics covered include LAM
lopolgees, transmission technigues, medium access lechnigues; IEEE 802, X standard lower
level protocols; performance analysis of CSMAJCD, token ring and token bus: higher level

.



protocols such as TCR/FP and XNS; intemetworking, network security; networking software
and applications.

PRE-REQUISITE Senior standing.

COE 480 ADVANCED MICROPROCESSOR ARCHITECTURES(3-0-3)

To contribute to the technical knowledge needed by the micro-processor axpar. Topics
incluge data types, addressing modes, instructions, register ocrganization, floating-pint
numbers, intermupls. memory management, and sludy of examples of advanced
MICFOprOCeSsSors,

PRE-REQUISITE COE 352 and Senior Standing,

COE 481 BIT  SLICE MICRCPROCESSOR  DESIGN AND MICROPROGRAMMING
(3-0-3)

introduction to Bit-Slice Devices, Microprogramming, Microprogrammed design, contral unit

architecture and instruction sets, the dala path, program control unit. Emulation of

Microprocessing using bit-slice devices. Design of special purpose computers for real-time

appll-cation.

PRE-REQUISITE COE 1352 & senior standing.

COE 482 DATA ACQUISITION INTERFACING  (3-0-3)

The Data Acguisition System, Basic Sampling Concepts, Data Collection Fundamentais,
Interfaces, Special Instruments, [EEE 488 Standard, RS 232C, Data Acquisition Softwara
Technigue, /O operation queing, Hardware for Data acguisition Systems, Multibus, VME
Bus. Example and designs.

PRE-REQUISITE COE 352 or EE 380 & senior standing.

COE 480 SPECIAL TOPICS (3-0-3)

Advanced undergraduate topics in Computer Engineening. Topics can be selected from one
or more text books which deal with theoretical and engineering issues and application of
Computer Engineenng.

PRE-REQUISITE Ciepends on the special topics.

CCE 482 DIGITAL DESIGN AUTOMATION (3-0-3)

History and Motivation of Design Automation (DA); Hardware steps & comresponding DA
sleps. Layout approaches: Full Custom, Symbolic Layout, Siandard Cell, Building Block,
Gate Amay, PLA and ROM Approach; Time Complexity of CAD problems: Hierarchical
Design Methodology: Functional Simulation and Hardware Description Languages: the EDIF
Language. the AHPL

Language, and the “HOL Language; Logic Simulation and Timing Simulation: Delay
Analysis; Switch Level Timing Analysis.

PRE-REQUISITE COE 3101 and senior standing.

COE 450 SPECIAL TOPICS IN COE (3-0-3)

VLSl RISC ARCHITECTURES
The evolution of computer archilecture. RISC design principles. Research into reduced
instruction sets. Commercial VLS| RISC. Implemeniation of the Acron RISC Machine
(ARM). Future directions



PRE-REQUISITE COE 401 or (COE301 + senior standing +
cansent of instrucior).

DEFPARTMENT OF COMPUTER ENGINEERING
GRADUATE CURRICULUM

COE 520: ARCHITECTURE & DESIGN OF COMPUTER SYSTEMS
{3-0-3)

Computer system description al the system level and register transfer lavei,
use af Petri-nets to mode! computer system. Design of CPU: the functions
of control unit, the design of ALL, imeger and floating point processors.
Design of memaory: memaory higrarchy, associative memaory, virtual memaory,
proplern of meémory contention. The archilecture of D processors.
Examples drawn from some weil-known archileciures,

PRE-REQUISITE COE 301 or equivalent.

COE 521 ADVANCED COMPUTER ARCHITECTURE (3=
0-3}

Classification of computer systems. pipelined and vector processors, tightly-coupled muilti-
processor  architecture, the design of control unit and AL for these processors. Specialized
architeclures such as data base machines, graphic proceéssors, etc. Examples drawn from
CUMent Supercomputers.

PRE-REQUISITE COE 520

COE 522: DESIGN OF ARITHMETIC UNITS 3
0-3)

MNon-redundant and redundant number systems. Addition and subtraction
techmiques, and adder ftypes. Methods of muitiplication, pipelining
principles. Division techniques. Some nonconventional number systems.

FPRE-REQUISITE Graduate Standing + COE 301 or equivalent,

COE 323: FAULT TOLERANT COMPUTER SYSTEMS
(3-0-3)

Reliability issues in computing system design. Faull-tolerant Computing Concepts, examples
(JPL-STAR, FTMP, SIFT) and methodology. Requirements and approaches in fault tolerant
systems. Fault-lolerant architectures for space computers, real time critical systems, Fault-
lolerant software, anc operating systems, Techniques for estimating performance of fault
tolerant syslems.

PRE-REQUISITE COE 401 or aguivalent.

COE 324: SWITCHING THEQRY & LOGIC DESIGHN
(3-0-3)
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Review of Boolean algebra, Analysis and Synthesis of Combinational and sequential circuits.
Multiple Qutput Combinational Circuits, Functional Decompaosition, Symmetric Functions,
Unate functions and threshold functions, Modular realization of switching functions,
u_niuarsat Logic Modules. Regular expressions and sequentiai machine specifications.
Finite-memory machines, Definite machines, Information lossiess machines. Partition theory
and decomposition of machines. Modular realization of sequential machines

PRE-RECUISITE COE 301 or equivalent.

COE 532 PERFORMAMCE AMNALYSIS & EVALUATION (3-0-3)

Simulation of the functions of a computer system, analytical and stochastic methods of
performance evaluation, queuing network modeis, graph models for mulliprocessors and
parailel processing. Use of optimization methods to optimize system performance.

Equivalent to: S5 524,
(Oniy one of COE 532 or CS 524 may be taken for credils).

PRE-REQUISITE Graduate Standing.

COE 542. COMPUTER-AIDED DESIGN OF DIGITAL SYSTEMS {(3-0-3)

An up-lo-data survey of design automation technigues for digital hardware designers. Digital
design languages. System-level Simulation. RTL descripticn and simulation, Gate-level
Simulation.  Partitioning, placement and routing for printed and inlegrated circuits. Fault
simulation and lest generation. Aulomated documentation. Integrated design systems.
Hands-on experience on an actual design automation system.

FRE-REQUISITE COE 520

COE 545 DIGITAL SYSTEM TESTING (3-0-3)

Fault Testing in Digital Systems. Testing of Combinational Logic Clrcuits. Boolean
Difference, Path Sensitisation, The D-Algorithm. The PODEM Algorthm. Faull testing in
sequential circuits. Machine idenfification, Homing seguences, Distinguishing segquences,
Fault detection experiments. Design for Testability, Testable Design of Combinational logic
circuits. Testable Design of sequential circuils.

FRE-REQUISITE Graduate standing + COE 303 or equivalent.

COE s52: ROBOTICS {3-0-3)

To present the major réesaarch issues in Robotics. Topics include motion coordination
systemns, the geometric and varational methods, maotion primitives, programming levels,
vision systems, force information and compliance, and remotely-controlled manipulators.

PRE-REQUISITE mraduate Standing.

COE 360 COMPUTER COMMUNICATICN NETWORKS (2-0-3)

Architeclure of a compuler network with some examples. Techmgues of data
communication: data communication through circuit swilching, message and packet
swilching via radio or satellite, Minimization of overheads in data communication, routing
and flow control, capacilty assignment, buffering and concentrating, etc. Communication

interfaces: protecols, line control procedures,
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PRE-REQUISITE Graduate standing.

COE 583: DESIGN AND ANALYSIS OF LOCAL AREA NETWORKS (3-0-3)

Prolocols and network archilecture, local netwark technology, fransmission media and
lopology, baseband and broadband systems, data flow, circuil swilched local networks,
access protocals, polling, nng netwarks, random access networks, [EEE 802 bus networks.

PRE-REQUISITE COE 452 ar equivalent,

COE 590: SPECIAL TOPICS (3-0-3)

Advanced topics selected from current journals of computer engineering that deal with new
ineoretical developments or applications of computer engineering.

PRE-REQUISITE Depends on the special lopics.

COE 590: SPECIAL TOPICS ON "COMPUTER BUSES AND LINKS®  (3-0-3)

Interconnection schemes, technological constraints, standardization and OSI model,
pratocols, single and mulli-master busas, interface design, seral links, backplane buses.

PRE-REQUISITE COE 152. Graduate standing, or the consent of the instructor.

COE 580: SPECIAL TOPICS ON "OPTICAL COMPUTION" {3-0-3)

Background in opfics. Optical image and signal processing. Optical numerical processing,
matnix operation, differentiation and integration. Hybrid opfical/Electronics Systems. Towand
4 general purpose cptical computer, Digital oplical computers, intemal representation,
memary, architecture. Feasibility and technology. The impact of optical computers. Status
and prospects,

FRE-REQUISITE Graduate Standing,

COE 580: SPECIAL TOPICS ON "MEURAL NETWORKS THEORY & APPLICATIONS®
(3-0-3)

Fundamental concepts of neural computation. Neural network models. Parallel processing
in neural networks, Ments and limitations of neural networks. Hardware and software
implementations. Applications,

PRE-RECUISITE Graduate Standing.

COE 580; SPECIAL TOPICS ON "DESIGN OF VLS| INTEGRATED PROCESSORS"
(3-0-3)

VL3I techniques for the design of stale of the ant complex integrated processors
(Microprocessors, micro-controllers, field programmable logic devices. field programmabie
gate arrays eftc.) Case studies of recent research and advances in complex processors
VLSl design methodologies are studied. Class projects using available VL3I CAD taols are
used to practically stress and illustrate studied concepis,



PRE-REQUISITE COE 301 and COE 485 or graduate standing and
consent of Instructor.

COE 590: SPECIAL TOPICS ON "VL3I DESIGN TOOLS" (3-0-3)

VLSl models. Design overview and design environments. Cverview of VLS| dessgn
languages, Study of design of existing packages for layout generation, extraction and
simulation.  Introduction to structured design methodology. VLS Design Tools and Tool-KiL
Towands silicon compilation.

PRE-REQUISITE Graduate standing and consent of instructor.

COE 380: SPECIAL TOPICS ON FOUNDATIONS OF HARDWARE
DESIGN VERIFICATION (3-0-3)

Introduction and approaches o hardware comeciness. Introduction to mathematical lagic.
Abstraction mechanisms for hardware verification. Automated theorem provers, Verification
of microprocessors, Verification based on trace struclures. Verification using hardware
description languages. \Verification of firmware. Formal verification versus automated
synthesis, Fulure trends in hardware verfication,

PRE-REQLUISITE Graduate standing and consent of insiructor,
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