Score:________  Name:_____________________________________________





CmpE 2510 Test 1


Test is open book and notes.  Place all answers in the spaces provided.  


No credit for answers not in blanks.





Short Answer questions (20 points -2 points per problem number)











1.   ______________________________ is a single MIPS instruction which is used for subroutine returns.











2.  _______________________________ translate mnemonic descriptions to machine instructions on a one to one basis.











3.  The final shift/add algorithm from the text with the double register hardware for multiply (not Booth’s) 











with N bit operands would require _______ clock cycles to generate a  ________ bit product. 











4.  Register number _______________ is used by the assembler for pseudo instructions.











5.  The pseudo op, ____________ , indicates the following lines should generate machine instructions.











6-10.  In the space provided below, perform the operation 5 - 6 in binary, using two's complement arithmetic with four bits only.














			(5)





			(+(-6) in two's complement)





+__________________








=			(answer)








For this operation carry = _________ and overflow = ______________


�
11. (25 points) The following sequence of MIPS instructions is executed.  Indicate the resulting register values in the spaces provided below.  Prior to execution of this sequence $0=0, $2=0x83334444, $6=0x5555AAAA and memory contents of address, label1=0x12345678.  All numbers preceded by 0x are in hex with leading zeros omitted.  Numbers without 0x are in decimal.  All answers must be in hex.





	slt	$3,$2,$6


	bne	$3,$0,snafoo


	ori	$2,$0,15


snafoo:	addi 	$4,$2,-6


	ror	$6,$6,4


	lui	$4,0x8765


	sra	$7,$4,4


	andi	$5,$4,0x5678


	sw	$5,label1($0)





























$0 = _____________________








$2 = _____________________








$3 = _____________________








$4 = _____________________








$5 = _____________________








$6 = _____________________








$7 = _____________________











memory contents of address, label1 = ________________________


�
12.  (20 points) Write a complete SPIM program that implements the following C code.  The program must include all required data declarations and assembler directives.  Labels must be setup and used for a, b, and c.  Registers $16,$17,$18 should be used for the values of a, b, and c.  The program must use values of a and b obtained from memory.  The new value of c[a] must be written back to memory.  For full credit, use the minimum number of instructions required.  Subroutine, zappo, has no arguments and is defined elsewhere, do not include code for the subroutine definition or to save $31 on the stack, in your answer, only the call is needed.





int a=3, b=4, c[100];     /* also assigns initial values, 3 and 4, to a and b and sets up c array*/


{


zappo();                    /* subroutine call to zappo */


c[a]=(b+6)|5;


printf("%d",c[a]);      /* prints c[a] in integer format on console */


}








____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





____________________________________________________________________________________





13.  (20 points) Implement the following C control structure statement using MIPS instructions.  Use these register assignments, x times 4,y, and z, are already loaded in $16,$17, and $18.  Use only $8 for temporary data storage, if needed.  The new value of y must be placed back into memory by your program.


For full credit, use  the minimum number of instructions required.  Assume the labels for w, x, y, and z are already declared, do not include them in the answer below.





if (w[x]>=z)  y=1-z; else y=x;





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________





_________________________________________________________________________________


�
14.  (5 points)  The box below is a two bit adder.  Using the minimum number of gates convert the adder to an adder/subtractor with a subract/add control line and a carry and overflow bit.  For subtract compute A-B not B-A.  Label all output bits.  The Cin1 pin is the carry out of bit 0 into bit 1.  Cout1 is the carry out of the high bit and Cin0 is the carry into the low bit.  S0 and S1 are the low and high sum bits from the 
