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NAME:         	OTAIGHO VICTOR
         PROGRAM: 	BSc Computer Science
	REG. NO.:				BSc/MScCS/TLU–125OV
	ACADEMIC SESSION: 	2026/2027 SESSION
	YEAR/SEMESTER: 		FIRST/FIRST 
	DATE:                      		OCTOBER 6, 2026
	INSTRUCTION: 			ANSWER ALL THE QUESTIONS


FIRST SEMESTER RESEARCH WORKS FOR BSc DEGREE PROGRAM IN COMPUTER SCIENCE
RESEARCH OBJECTIVES

The research works on the under-listed courses are designed to enable the student achieve the following objectives:
1 To expose the student to the rudiments of effective research backed up with empirical case studies to discuss and to have proper understanding of the courses as researched upon.

2 To enable the student be able to carry out independent self-studies at the post graduate levels.

3 To enable the students, apply the knowledge acquired from the various courses researched on at real life scenario like at the work places and to participate on contemporary business related discussions as occasion may demand.

4 To apply the knowledge acquired from the various course to a real life situation towards solving problems at work places.

5 With the knowledge, graduates of these courses can effectively render consultancy services based on their various professional and academic certifications.

6 It is further to enable the student to begin to think of undertaking further study with additional in-depth research works up to doctoral level.

7 It will further enable the students at the completion of their programs be able to compete alongside their counterparts in such similar areas of study globally based on current trends and demands.

NECESSARY INSTRUCTIONS
ON HOW TO ANSWER THE RESEARCH QUESTIONS

This program is a B.Sc degree program. Therefore, students are advised to follow the following steps in answering the questions:
1 The research student is expected to attempt all the questions
2 There are five courses and each of the course carry four questions each with their sub questions
3 Each of the questions with the sub questions should be presented in a chapter form. Since there are four questions for each of the courses, it implies that each course should be presented in four chapters.
4 State the chapter first, then the questions as written in the research document, before answering.
5 At the end of answering all the four questions for each of the courses, there should have references.
6 The typing should be in 14 point (size), with 1.5 line spacing and justified
7 Students are to use the recommended text books as stated in the study time table to answer the questions unless otherwise directed contrary by the academic supervisor.
8 All research works must be submitted within four months.
9 Should the student not meeting up to the three months period for submission of all works, he/she should apply for extension not more than two weeks.
10 All submissions should be sent to the academic supervisor’s direct email for assessment.
11 The student is to pay examination/research fee for the research/ examination works.  Each of the courses carries a fee of N20,000.00, amounting to N100,000.00 for the five courses, payable directly to the Examiner/Supervisor.
12 	Students are very free to contact their Supervisors for academic consultations and necessary advice.
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STUDENT NAME:	OTAIGHO VICTOR
PROGRAMME:	BSc Computer Science
DEPARTMENT:	COMPUTER SCIENCE
COURSE:	              COMPUTER ORGANIZATION AND ARCHITECTURE
COURSE CODE:	CSC 470
TEXT BOOKS: 1:	COMPUTER ORG AND ARCHITECTURE: DESIGNING FOR PERFORMANCE
AUTHORS:	WILLIAM STALLINGS
WEEKS	TOPICS	PAGES
Week 1
Basic Concepts and Computer Evolution	1
Organization and Structure Architecture	4
Week 2
Structure and function	5
The IAS Computer	21
Gates Memory Cells, chips and multi cellular	25
Constant model	29
Revolution of the intel	30
Embedded systems	32
Arm Architecture	34
Week 3
Designing for Performance	38
Mics, Multi-core, GpGpUs	38
Ahmdahl’s Law and Little’s Law	41
Basic Measures of Computer Performance	44
Week 4
Calculating the Mean	51
Benchmarks and SPEC	44
Computer Components	46
Week 5
Computer Function	75
Interconnection structures	49
Point-to-Point Interconnect	52
PCI Express	58
Principle of Locality	i60
Memory Hierarchy	63
Performance Modeling of a Multilevel Memory Hierarchy	66
Characteristics of Memory systems	67
Week 6
Semi conductor main memory	67
Error Correction	69
DDR DRAM	73
eDRAM	76
Week 7
External memory	117
Magnetic disk	118
RAID	190
Optical memory	121
Solid State Drives	123
Magnetic tapes	124
Packaging Process	125

Week 8
I/Q Modules	128
Programmed I/Q	129
Interrupt driven I/Q	136
I/Q channels and processors	137
Week 9
Decimal number system  	101
Positional Number Systems	103
The Binary System	106
Converting between binary and decimal	108

Week 10
Hexadecimal notation	111
Arithmetic and Logic Unit	113
Integer Representation	114
Integer Arithmetic	116
Floating Point Representation	118

Week 11
Boolean Algebra	123
Gates	125
Combinational Circuits	127
Week 12
     Machine instruction characteristics				        135
Types of Operands	138
Types of Operations	140
Assembly Language concepts	145
Types of Assemblers	150
Loading and linking	152

































THE RESEARCH QUESTIONS

COMPUTER ORGANIZATION AND ARCHITECTURE [CSC 470]
1i.   In describing computers, a distinction is often made between computer architecture and computer organization. Discus
ii.	Computer Architecture refers to those attributes of a system visible to a programmer or, put another way, those attributes that have a direct impact on the logical execution of a program.   What is its link to computer Structure?
iii.	Structure is The way in which the components are interrelated. Link this definition to computer function.
2i.	A fundamental design approach first implemented in the IAS computer is known as what?
ii. Write short notes on Gates and Memory Cells
iii. The basic idea behind developing MCM technology is to decrease the average spacing between ICs in an electronic system. Discuss this concept in line with multi chip module
3i. 	What do you understand by Evolution of the Intel x86 Architecture?
ii.	The term embedded system refers to the use of electronics and software within a product, as opposed to a general-purpose computer, such as a laptop or desktop system. Give examples
ii. Illustrate through a chart embedded system organization.


4ai	What is ARM evolution?
	Ii 	What gave rise to solid state drive?

iii.	Newer Nonvolatile Solid-State Memory Technologies. Exhaustively discuss
iii. The z13 is IBM’s latest mainframe computer offering (at the time of this writing). The system is based on the use of a 5-GHz multicore chip with eight cores. The z13 architecture can have a maximum of 168 processor chips, or processor units (PU), for a total of 1344 cores, and it supports up to a total of 10 TB of real memory. In this section, we look at the I/O structure of the z13. Connect this to Channel structure


NOTE:
1. The academic semester work, starts on the 7th October, 2026 and ends on the 8th February, 2027.
2. You are to pay the Supervision Fee of N20,000.00 for each course.
3. Each course should contain a minimum of 20 pages.
4. The front page should be properly addressed. A sample will be sent to you on your request.
5. All the research works must be approved by the supervisor.
	Thanks and wishing you success in your academic research.
	Kind Regard

	DR. Nweke Emmanuel Onyinkachi,   PhD, M.Ed, MSc, PGD, HND.
        Supervisor
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