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Assignment No. 1

Deadline

Your assignment must be uploaded/submitted at or before 25th April 2008.
Uploading instructions

Please view the assignment submission process document provided to you by the Virtual University to upload the assignment.

Rules for Marking

It should be clear that your assignment will not get any credit if:

· The assignment is submitted after due date.

· The submitted assignment does not compile or run. 

· The assignment is copied.

Objective

The objective of this assignment is to provide an on hand experience of:

· Instruction set features

· Addressing Modes

· RISC architectures

Assignment 
Question # 1

Name different instruction format types of SRC “simple RISC computer”? Compare each type for the following features only:

a) Number of instructions

b) Addressing mode
Yours answer should be to the point and cover all the necessary details as asked in the question.

Solution
Four types of instructions are supported by the SRC
Type A

Type A is used for only two instructions: 

	Number of instructions


	Addressing mode



	Two instructions 
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	· No operation or nop
· Stop operation stop
	


Both of these instructions do not need an operand (are 0-operand instructions). 

Type B

	Number of instructions


	Addressing mode

	Type B format includes three instructions; all three use relative addressing mode
	

	· ldr instruction, used to load register from memory using a relative address
· The lar instruction, for loading a register with relative address  
· The str is used to store register to memory using relative address  
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The effective address is computed at run-time by adding a constant to the PC. This makes the instructions ‘re-locatable’. 

Type C

	Number of instructions


	Addressing mode

	Type C format has three load/store instructions, plus three ALU instructions
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	Load/store instructions

· ld, the load register from memory instruction

· la is the instruction to load a register with an immediate data value 

· The st instruction is used to store register contents to memory
	

	ALU instructions 

· addi, immediate 2’s complement addition 
· andi, the instruction to obtain immediate logical AND, 
· ori,  the instruction to obtain immediate logical OR
	

	Shift instructions 

Type C instructions, with some modifications, may also be used for shift instructions. Note the modification in the following figure.

The four shift instructions are

· shr is the instruction used to shift the bits right by using value in (5-bit) c3 field(shift count) 
· shra, arithmetic shift right by using value in c3 field 

· The shl instruction is for shift left by using value in (5-bit) c3 field 
· shc, shift left circular by using value in  c3  field 

	


Type D

	Type D includes four ALU instructions, four register based shift instructions, two logical instructions and two branch instructions
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	ALU instructions

· add,  the instruction for 2’s complement  register addition

· sub , the instruction for 2’s complement register subtraction 

· and, the instruction for logical AND operation between  registers
· or ,the instruction for logical OR operation between  registers 
	

	Shift instructions 

· shr, shift right by using value in register rc 
· shra, the arithmetic shift right by using register 
· shl is shift left by using register rc 
· shc, shifts left circular by using register rc 

	

	Logical instructions 

· neg stores the 2’s complement of register rc in ra.

· not stores the 1’s complement of register rc in ra.
	

	Branch instruction

· br , the instruction to branch to address in rb depending on the condition in rc. 
· Brl the instruction to branch to address in rb depending on condition in rc.

	




Question # 2

A certain IBM processor has a system clock frequency of 3.0 GHz. What is the clock period?

Solution

The clock period is 1.0 divided by the clock frequency. In other words, the clock period T = (1 ÷ f) where f is the clock frequency. The clock period in this problem is T = 1.0 ÷ (3.0 x 109) = 0.333 x 10-9 = 333 picoseconds.



Question # 3

Evaluate the expression a=(c+4)*15-b for the 3, 2, 1, and 0-address machines

Solution

	3-address
	2-address
	1-address
	0-address

	Add a,c,4

mpy a,a,15

sub a,a,b


	Load a,c

Add a,4

Mpy a,15

Sub a,b
	Lda c

Add 4

Mpy 15

Sub b

Sta a
	Push c

Push 4

Add

Push 15

Mpy

Push b

Sub

Pop a




Assignment submission instructions:

Your Assignment should be a well formatted word document. For more help you can view the handouts of “Advanced Computer Archiecture” CS501 at LMS from lessons 1-6. 
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