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[bookmark: _Toc321140622]Question One2 Marks
Learning Outcome(s):
CLO1: Describe  the structure of computer systems.







Explain the von Neumann Model and identify the basic components of a computer system.

The von Neumann Model is a computer architecture design where both data and instructions are stored in the same main memory. 
These computers operate using the fetch–decode–execute cycle to run programs:
• Fetch
The control unit fetches the instruction from memory using the program counter (PC), which holds the address of the next instruction.
• Decode
The instruction is decoded into control signals so that the Arithmetic Logic Unit (ALU) and other components can understand and execute it.
• Execute
The instruction is executed, and the result is stored in registers or written back to memory
The basic components of a von Neumann computer system are:
1. A central processing unit (CPU)
a. Control Unit (CU)
b. Arithmetic Logic Unit (ALU)
c. Registers
2. A main memory system
3. An (input/Output) I/O system
[bookmark: _Toc321140623]Question Two2 Marks
Learning Outcome(s):
CLO2: Explain various machine language concepts.






a. If a bus operating frequency is 240MHz per second. Calculate the cycle time?
b. in the context of cloud computing explain the terms SLAs, Elasticity and Virtualization? Explain with examples 

a. Given: Bus operating frequency = 240 MHz
Frequency = 240 × 10⁶ Hz
Cycle Time = 1 / Frequency
Cycle Time = 1 / (240 × 10⁶)
Cycle Time = 4.17 × 10⁻⁹ seconds
Cycle Time = 4.17 nanoseconds (ns)
b. cloud computing terms explains
Service Level Agreement (SLA): are agreements that manage cloud computing services between the service provider and the customer. They define the level of service that the provider agrees to deliver, such as availability and performance.
Example: A cloud provider may guarantee 99.9% system availability in the SLA.
Elasticity: is the ability of cloud computing systems to add or remove resources as needed depending on the workload. This allows systems to scale dynamically, and users pay only for the resources they use.
Example: An online shopping website increases the number of servers during sales and reduces them after traffic decreases.
Virtualization: is a technology that enables elasticity in cloud computing. Instead of using a physical machine directly, users work with a logical (virtual) machine that may span several physical machines or occupy part of a single machine.
Example: A single physical server can run multiple virtual machines using virtualization software VM.
Question Three2 Marks
Learning Outcome(s):
CLO2: Explain various machine language concepts.








Convert the following numbers into binary numbers and perform the operations. Show all your work?
1. 10710 + (- 210)
1. 13310 - 9010
1. 1110 x 510
a) Step 1: Convert numbers to binary
10710 => 1101011₂
210 => 0000010₂
Step 2: Convert −2 using 2’s complement (210 => 0000010₂)
invert bits => 1111101
add 1 => 1111101 + 1 = 1111110
Step 3: Perform addition
  1101011
+1111110
-------------------
   1101001
Final Result: 1101001₂ = 10510
b) Step 1: Convert numbers to binary
13310 => 10000101₂
9010 => 01011010₂
Step 2: Convert −90 using 2’s complement (9010 => 01011010₂)
invert bits => 10100101
add 1 => 10100101+ 1 = 10100110
Step 3: Perform addition
  10000101
+10100110
-------------------
 100101011
Since the system uses 8 bits, the carry out of the most significant bit is discarded.

Final Result: 00101011₂ = 4310
c) Step 1: Convert numbers to binary
1110 => 1011₂
510 => 101₂
Step 2: Select Max No. (1011) and Min No. (101)
Step 3: Binary multiplication
  1011
x101
-------------------
      1011		1
+  00000		0
+101100		1
-------------------
  110111

Final Result: 110111₂ = 5510



Question Four2 Marks
Learning Outcome(s):
CLO2: Explain various machine language concepts.





Represent −37 in 8-bit 2’s complement form. Show all steps.
Step 1: Convert 3710 to 8-bit binary:
Divided by 2 

	Value
	Devid by 2
	Binary Value (According To Remaining)

	37
	18.5
	1

	18
	9
	0

	9
	4.5
	1

	4
	2
	0

	2
	1
	0

	1
	0.5
	1


3710 = 001001012
Step 2: Invert all bits (one’s complement):
00100101 => 11011010
Step 3: Add 1 to get 2’s complement:
    11011010
+                1
--------------------
    11011011

Final Result: (8-bit two’s complement) => 110110112
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