
SYLLABUS
	
	

	COURSE
	CSCI 274 (Computer Architecture)

	INSTRUCTOR
	Prof. Aftab Ahmad
	E-MAIL
	aahmad@jjay.cuny.edu

	OFFICE
	6.63.35 NB  
	TELEPHONE # 
	(212) 393-6314

	OFFICE HOURS
	MW 10:15-11:15 m
	WEB PAGE
	

	
	


OBJECTIVES: 
This course introduces several concepts and their practice at the interface between computer software and hardware. This includes (i) representing information in computers, (ii) the CPU registers and (iii) assembly language programming.   

DESCRIPTION: 
The course will introduce several new concepts at the interface between computer hardware and software. Student will learn the significance of base of number systems and do problems in decimal, binary, octal and hexadecimal systems and conversions back and forth. They will learn how unsigned and signed integers are stored in computer memory and the IEEE Standard 754 for storing floating point numbers. With MIPS 32-bit processor as an examples, students will learn the functions of various registers. Then, using Qt-SPIM simulator, they will do programming solutions that demonstrate the efficient usage of CPU registers. Upon successful completion of this course, you will understand the capabilities and limitations of a CPU in manipulating instructions and data. Instruction set architecture (ISA) for a risc-based CPU, MIPS, and the role of CPU register selection for efficient lower level programming in the 32-bit MIPS processor.
METHOD OF ASSESSMENT:

· One midterm examination

 

… 30%

· One final cumulative examination


… 30%

· Four quizzes





… 20%

· Four homework assignments



… 20%

QUIZZES:
During the semester, six 30-minute quizzes will be given. The questions in a quiz will be from the topics covered during the previous lectures. This is done to encourage students to cultivate the habit of preparing for the classes weekly, and hence be ready to learn new concepts the following weeks. This also helps them to prepare for the examination. Generally a quiz will be given at the beginning of a class and students who are absent or late for the class will not be allowed to take that quiz at a later time. Homework assignments will  be given in order to assess student's ability to solve problems independently without supervision. 

FINAL PROJECT:
A student who shows significant comfort level in following the concepts in class can optionally replace the final exam with a project involving lower level programming through a mutual consent with the instructor. The purpose of this project is allow a student to get more than what is taught in the classroom.

Plagiarism: If two or more submitted projects are identical, except for some minor variations, then a score of zero will be assigned to all identical projects.

PROPOSED SCHEDULE OF LECTURES:

	LECTURE
	TOPICS
	

	Week 1
	· Base-q number systems

· Binary number system

· Counting in binary

	

	Week 2
	· Decimal value of a binary number

· Decimal to binary conversion

· Decimal value of a number in any system

· Practice Problems
	

	Week 3
	· 
	

	Week 4
	· Conversion between various number systems

· Hexadecimal and Binary

· Octal and Binary
	

	Week 5
	· Signed and Unsigned Integers

· Sign bit

· Bias

· One's complement system
	

	Week 6
	· Two's complement system

· Finding two's complement

· Finding decimal value in one's and two's complement

· Finding binary value given decimal in one's and two's complement
	

	Week 7
	· Practicing conversions
	

	
	MIDTERM EXAM
	

	Week 8
	· Floating point numbers

· Scientific notation

· Normalized scientific notation

· Single and double precision

· Overflow and underflow

· Precision and range
	

	Week 9
	· Storing floating point numbers

· Binary normalized scientific notation

· IEEE 754 Standard for floating point representation

· Practicing IEEE 754 representation
	

	Week 10
	· Computer storage types

· Speed, size and proximity to the processor

· CPU registers

· MIPS Registers, types, function, addressing
	

	Week 11
	· Higher level language versus lower level lenguage 

· MIPS Instruction format

· MIPS program structure
	

	Week 12
	· QtSPIM

· Input / Output registers

· Input / Output Instructions

· Syscall
	

	Week 13
	· MIPS data structures

· Word, half, byte, labels

· MIPS programming examples
	

	Week 14
	· Function call in MIPS

· Function call examples
	

	
	FINAL EXAM
	


TEXTS:
· Notes distributed by instructor via Blackboard

· Lecture notes taken by students

· Any aid on QtSPIM
· Computer Organization  and Design : The Hardware Software Interface by David Patterson and John Hennesy (5th Ed)  The Morgan Kaufmann Series in Computer Architecture and  Design, Oct 2010, ISBN-13: 978-0124077263  ISBN-10: 0124077269 
REFERENCES:
· Any book on Computer Organization and Architecture published after 2008.


