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EEL 4713: Computer Architecture - Spring 2012
Midterm 1 - 100 points possible

: 1. (12 pts) What are three drawbacks for taking a single cycle to execute each instruction? :
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2. (6 pts) If you were to add a no-op instruction {the instruction performs no operation) to the MIPS ISA and
considering the multi-cycle datapath, how many cycles would this instruction require? :
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3. (5 pts) Which of the following statements are potential arguments for MIPS to have 32 general-purpose
registers (GPRs) $10-$r31 instead of 64 GPRs? Mark all that apply. - o _ .

1) The ALU can be made smaller with 32 GPRs
he register file can be faster with 32 GPRs
‘\/ 3) The use of a 32-bit architecture implies the use of 32 GPRs
Encoding of R-type instructions with 64 GPRs would lead to very few opcodes available in the 32-bit
mstruction word
@The control logic is simpler with 32 GPRs

4. (10 pts) The MIPS “jump and link” instruction implicitly stores the PC+4 value to a fixed register (R31).
Discuss the implications, if any, if the ISA was changed such that any arbitrary register could be specified.
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5.0 pts) Wihich method, callee or caller saved registers, may result in fewer assembly mstructions and why.
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6.. (10 pts) In MIPS ISA the source registers are fixed ($rs and 5rf), while the destination register can be $rd (R-
type) or $rt (I-type). Why is this approach preferable to keeping the destination register fixed and the source
registers different?
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7. (50 pts total) Consider the addition of a new instruction into the MIPS instruction set given the multi-cycle
instruction execution implementation. This instruction, inc2 $rd, $rt, is used to automatically increment the values
stored in both registers $rd and $7¢ in a singlg instruction (i.c., $rd = 8rd + 1 and $r7= 81+ 1). ;
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a) (10 pts) Discuss why this, instruction cannot be gupported by the current multi-cycle datapath?
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© b) (15 pts) If the instruction cannot be supported by the current multi-cycle datapath, discuss the architectural and

control logic changes, at a high level, that are necessary to support this instruction.
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) d) (15 pts) How many cycles will this new instruction require? What will be done on each cycle?
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e) {5 pts) Does the clock cycle time need to change to support this new instruction?
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f) (5 pts) What instruction type (I-, R, J-type) would be most appropriate for this instruction and why?
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