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Course Syllabus
Year: 2025-2026	Semester: (1)

	Course No.
	Course Title
	Prerequisite
	Co-requisite
	Credit Hours Lectures / Lab.
	Equivalent hours in NQF 
	Course level according to NQF 

	601341
	Computer Architecture
	601242
	
	3:3:0 Lab
	55
	7



	Instructor Name
	E-mail
	Office No.
	Office ext.
	Office Hours

	Dr. Maher alrantisi
	maher.alrantisi@uop.edu.jo
	7311
	
	Sun and Tues (12:30-14:00)
Teams 8:00-11:59


Dr. Maher Alrantisi
Coordinator's Name:


	
	This course provides an introduction to hardware and software aspects of

	Short Course
	computer architecture. Topics covered: Computer structures and their types,
instructions’ set architecture, arithmetic logic unit, control unit, buses, control

	Description
	signals	and	statements,	memory	hierarchy,	computer	performance
measurement, enhancing performance with pipelining. Connecting and

	
	interfacing I/O devices to CPU.


 Course Objectives	
· Show the simplification in hardware design using two's complement approach for negative integer representation.
· Discuss how fixed-length number representations affect accuracy and precision.
· Describe the representation of nonnumeric data at bit level.
· Show how instructions are represented at symbolic assembler and machine level.
· Explain different instruction formats.
· Explain how an instruction is executed.
· Identify the main types of memory technology.
· Explain the effect of memory latency on execution time.
· Show measuring and improving of cache performance.
· Explain the influence of memory hierarchy on the effective memory latency.
· Describe the role of cache and virtual memory.
· Explain different implementation of data paths.
· Show the simplification of control using microprogrammed vs. hardwired implementations.
· How different approaches to measure performance of a machine: as a designer and as a buyer.
· Discuss factors that improve CPU performance.

Course Intended Learning Outcomes (ILOs) and their Alignment with Program ILOs, Teaching and Learning Methods, and Assessment Methods:

Upon successful completion of this course, students are expected to achieve the following learning outcomes:
	Course ILOs
	Program ILOs
	Teaching and
Learning Method
	Assessment Method

	Knowledge (K)

	K1. Explore the internal operations of the computer and advanced concepts involved with Computer Architecture.
	7.3
	Interactive
Lecture
	Mid-term Exam

	K2. Describe the features of different computer components, the advanced concepts of memory organization, and the features of
pipelined processors and its effect on computer performance.
	7.3
	Interactive Lecture
	Mid-Term and Final Exa

	K3. Understand the tradeoffs involved in the design of Computer hardware
	7.3
	Interactive
Lecture
	Final Exam

	Intellectual Skills (I)

	I1. Compare the advantages/disadvantages of cache memory, carry algorithms and the pipeline technique
	CS 6.2
	Interactive Lecture
	Final Exam

	I2. Analyze the performance of computer system based on different architectures
	CS 6.2
	Interactive Lecture
	Mid-term Exam

	Practical skills (P)

	P1. Transfer C++ or JAVA code segments to machine code.
	2.2
	Interactive
lecture
	Final Exam

	P2. Use Logisim simulator to Implement and test designed Computer hardware components.
	CS-6.1
	Interactive
Lecture
	Logisim Simulation
Experiments

	Transferable Skills (T)

	T1. Critically think of different tradeoff to solve a problem in an efficient way.
	1.3
	Interactive Lecture
	Final Exam


	Competencies (C)

	C1. Problem-solving
	C1
	Interactive lectures 
	Midterm exam

	C2. Solution Development
	C2
	Interactive lectures 
	Final Exam

	C3. Technical proficiency
	CS-C6
	Interactive lectures
	Exams+ Logisim Simulation Experiments

	C4. Knowledge Integration. 
	C7
	Interactive lectures
	Exams



	Course Schedule:

	Week
	Topic Details
	Course
ILO
number
	Reference

	1
	Review: Assembly Language and Digital Logic Design
	-
	Lecture notes,
Review videos for CA:
Introduction to Assembly Language Tutorial https://www.youtube.com/watch?v=0nZauIwn-xo, MIT
6.004 L04: Binary Arithmetic (from 0min to 31:52min) https://www.youtube.com/watch?v=f8xfVVVWXNU, Boolean Logic & Logic Gates: Crash Course https://www.youtube.com/watch?v=gI- qXk7XojA&feature=share and How Computers Calculate - the ALU: Crash Course Computer Science #5 https://www.youtube.com/watch?v=1I5ZMmrOfnA and Understanding a 2:1 Multiplexer
https://www.youtube.com/watch?v=MQe-dO2gpD8

	2
	Types of computer Architecture Accumulator Architectures, General Purpose Register Architectures. Compact Code and Stack Architectures, RISC & CISC machines.
	K1, K2
	Ch.2 and lecture notes how to install windows on mac OS, go to link:
https://www.youtube.com/watch?v=OofZfIwnPZ4
To download Logisim go to link: https://sourceforge.net/projects/circuit/
To work with Logisim online go to link: https://www.rollapp.com/app/logisim

	3
	Performance
Defining		performance,		Computer performance, throughput, and response time. Relative	performance,	measuring performance. Choosing programs to evaluate performance, factors that improve CPU performance
	K2, I2
	Ch.4 Lecture notes

	4-5
	Instructions types
Operations of the computer hardware, Operands of the computer hardware. R-type
	K1, P1
	Ch.2 and lecture notes

	6-7
	Arithmetic for computer
Signed and unsigned numbers, Signed and two’s complement representations, sign extensions. Construction an arithmetic logic unit. Addition and subtraction, overflow, logical operations. Construction an arithmetic logic unit. Carry-look ahead (fast carry using “infinite” hardware, Fast carry using first level of abstraction, fast carry using second level of abstraction).
Multiplication algorithm and hardware (first version, and second version). Multiplication algorithm and hardware (third version, and Booth algorithm).
Division algorithm and hardware (first version and second version), Division algorithm and hardware (third version and signed division).
	K1, P2, T1
	Ch.3 and lecture notes
Designing an ALU using Logisim
Videos to use Logisim for ALU construction:
Use first 4 videos to build a 1-bit ALU containing AND, OR, XOR, NOR, Full Adder(subtractor) as you learned in theoretical part (ch 4), with outputs: Result, and CarryOut My Logisim CPU https://www.youtube.com/watch?v=KS5UhAUzhT8
1- https://www.youtube.com/watch?v=cMz7wyY_Px E
2- https://www.youtube.com/watch?v=dinfU4tywJ8
3- https://www.youtube.com/watch?v=bcsESKZKJSI
4- https://www.youtube.com/watch?v=zsDk4GPSNpI
Use 5th video to build 32-bit ALU as you learned in theoretical part (ch 4), with outputs: Result, Overflow, Zero, Set (on less than), and CarryOut
5- https://www.youtube.com/watch?v=dYZ-Hwbcnq4
further links:
CPU simulation using Logisim: https://www.youtube.com/watch?v=cIG1nxoLw6U https://www.youtube.com/results?search_query=logisim+me
mory

	8
	Mid-Term Exam

	8-9
	Floating_ point representation and arithmetic
IEEE 754 floating point, floating point addition. Floating-point multiplication, accurate arithmetic, rounding implementing floating point arithmetic using MIPS assembly language
	K1, T1
	Ch.3 and lecture Notes

	10-11
	The processor: datapath and control Building a data path (fetch instruction, implement R-format instruction, implement I- format instruction).
Building a data path (Implement beq instruction, implement jump instruction).
Creating a single entire data path, the ALU Design the main control unit for single cycle data path. Operating the data path. The control function for the simple single-cycle implementation
Introduce the concept of Pipelining and how to enhance the performance of a computer with pipelining
	K2, K3
	Ch.5 and lecture notes Videos for e-learning:
Pipelines in MIPS processors - Overview https://www.youtube.com/watch?v=Sk4puph6GCI AND 5- Stage Pipeline Processor Execution Example https://www.youtube.com/watch?v=EW9vtuthFJY

	12-14
	Memory Hierarchy
The basics of caches, accessing code. Handling cache misses, taking advantage of spatial locality (multiple cache blocks). Design the memory system to support caches (oneword-wide memory organization, Wide memory organization, interleaved memory organization). Measuring and improving cache performance (direct mapped, set- association, and fully association). Locating a block in the cache, choosing which block to replace, multiple cache. Virtual memory, placing a page and handling it again, page
fault
	I.1
	Ch.7 and lecture notes

	15-16
	Final Exam
	T1
	



	Assessment Methods and Grading System:

	Assessment method
	Grade
	Comments

	Quizes & Designing ALU project
	30
	

	Mid-term Exam
	30
	

	Final Exam
	40
	

	Total
	100
	



	Learning References:

	1- Textbook (s):

	Computer Organization & Design / Hardware-Software Interface, MIPS Edition. David A. Patterson (Stanford University) and L.Hennessy (University of California, Berkeley) Morgan Kaufmann Publishers Inc., 6th Ed. 2020

	2- References:

	a) Principle of Computer Architecture, Murdocca and Heuring, 2000, Prentice-hall
b) Structured Computer Organization,5th Ed 2006 by ANDREW S. TANENBAUM, Prentice Hall, Upper Saddle River, NJ

	3- Other Resources:
<<Labs, computer resources, lecture rooms needed for the course>>


 Course Policies1	
· Attendance Policy: University regulations apply to attendance.
· Academic Honesty: Academic dishonesty is an unacceptable mode of conduct and will not be tolerated in any form at University of Petra. All persons involved in academic dishonesty and plagiarism in any form will be disciplined in accordance with University rules and regulations.

	Approved by
	Name
	Date
	Signature

	Coordinator of Curriculum Committee
	
	
	

	Faculty Dean/ Head of Department
	
	
	








1 Additional information may be added in this section according to the nature of the course.
	Quality Assurance , Planning and Performance Management Unit
	[image: Controlled Copy]

	Form Code : AP Fm 3.11_a_En,RevD  
	19-09-2023 : Date Issued/Updated
	Page 2 of 3
	



image1.jpeg




image2.jpeg
Lale Ggilfi- 1yidl doals,
University of Petra





image3.jpeg
Controlled
CopYy




