UNIT NO:  D75P 34     UNIT TITLE: Computer Architecture

Worksheet 15.  RISC Program Analysis and Processor Comparisons.
This assembly code program does exactly the same thing as the program studied last week.  The difference is that it has been designed for a MIPS StrongArm-9 (RISC) processor.  

	
	la
	$a0, prompt1
	#sets up the screen for prompt message

	
	li
	$v0, 4
	#gets ready to display

	
	syscall
	#and displays it

	
	lb
	$v1, ‘s’
	#this sets up a lower case s in $v1

	
	lb
	$v2, ‘s’
	#and an uppercase s in $v2

	start:
	xor
	$v0, $v0, $v0
	#doing a xor on a register to itself

#always clears it

	
	li 
	$v0, 8
	#syscall 8 reads alphanumeric input

	
	syscall
	#take in input from keyboard

	
	la
	$t2, str
	#this moves it to $t2

	
	la
	$a0, $t0
	#get ready to echo back the user input

	
	li 
	$v0, 4
	#syscall 4 displays a character

	
	syscall
	#and display what the user typed

	
	lb
	$t0, ($t2)
	#this loads our input character into $t0

	
	lb
	$v0, $v1
	#this puts the lower case s in $v0

	
	beq
	$t0, $v0, exit
	#branch if they are the same

	
	lb
	$t0, ($t2)
	#refresh $t0 with original input

	
	lb
	$v0, $v2
	#this puts the upper case s in $v0

	
	beq
	$t0, $v0, exit
	#branch if they are the same

	
	xor
	$v0, $v0, $v0
	#refresh the registers

	
	j
	start
	#loop round again if not stopped

	exit:
	move 
	$a0, $t0
	#prepare to exit program

	
	li
	$v0,10
	#syscall 10 returns control to dos #prompt

	
	syscall
	#goodbye!


Do not let the strange syntax frighten you!  Anything starting with $ is a register.  In particular, $a0 is the accumulator, $t0 and $v0 etc. are general-purpose registers.  Every instruction uses 2 t-cycles and occupies 32 bits (4 bytes).

	Mnemonic
	Meaning
	Mnemonic
	Meaning

	li
	Load instruction
	beq
	Branch (jump) if two things are equal

	la
	Load address
	
	

	lb
	Load byte
	j
	Unconditional jump

	xor
	Performs XOR operation
	
	

	syscall
	Hands control over to something else
	move
	Moves data from one place to another


Using the same inputs as last week - 6, o, %, f,  s – work out the total number of t-cycles required to run the program.

You are now required to apply the total t-cycles, for the RISC and CISC versions, to the various models of processor shown below –

	Processor model
	Processor speed
	Time taken in seconds x 10 -6

	Oyster (RISC)
	200 MHz
	

	Scallop (RISC)
	300 MHz
	

	Mussel (RISC)
	400 MHz
	

	Pandora (RISC)
	500 MHz
	

	Purslane (CISC)
	800 MHz
	

	Samphire (CISC)
	900 MHz
	

	Dulse (CISC)
	1 GHz
	

	Bootlace (CISC)
	1.1 GHz
	


Produce a line graph to demonstrate this information.  Then use the graph to estimate how fast the equivalent CISC processor would have to run, to match the performance of the Scallop. 

