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4 (2) Suppose we have made the following measurements of average CP/ for

jb"i_/\%#‘ };{H—f- %P ﬁ' Lﬁfﬁﬂg&g‘}ﬂ)\é% %‘ih | instruction:

B 1 9238 AT 5L AT Instruction Average CPI
wip —51- ,}%‘ ExE XA Arithmetic 1.0 clock cycle
Data Transfer 1.4 clock cycles
PR E B S %18 #£17 Conditional branch 1.7 clock cycles
: Jump 1.2 clock cycles

(11T

Compute the effective CPI for instruction. Assume average the instruction:

frequencies are 0.47 arithmetic, 0.375 data transfer, 0.12 conditional branch
E2EFR: _ i and 0.015 jump. (10%) -
1 ks _ Tha - a2 100 4 (b) Assume that multiply instructions take 12 cycles and account for 15% of
0. WA IR AL I - the instruction in a typical program, and the other 85% of the mstructlons
3. AHERMALERELEMN AR TFHE require an average of 4 cycles for each instruction. What percentage of tlme
At — does the CPU spend doing multiplication? (10%)

i1. Give and explain the deﬁmtlon of the word or phrase from the list below. 5. Do we need combinational logic, sequential logic, or a combination of the twoé

(20%) ; i to implement each of the following: (10%)
(1). Cache memory © (@) embedded system {  (a) multiplexor (b) incrementer  (c) barrel shifter
(3). Pipeline (4). ALU i (d) register (e) memory
2 Generally speaking, CISC CPUs have more complex instructions than RISCE 6 Consider a virtual memory system with the following properties:
i  CPUs and therefore need fewer instructions to perform the same tasks.i E (1) 40-bit virtual byte address
However, one CISC instruction, since it is more complex, takes more time to; ! (2) 16KB pages -
complete than a RISC instruction. Assume that a certain task needs P CISC; | (3) 36-bit physical byte address _
instructions and 2P RISC instructions, and that one CISC instruction takes; i
8T ns to complete, and one RISC instruction takes 27 ns. Under this| i What is the total size of the page table for each process on this processor,|
assumption, which one has the better performance. Why? (10%) P i assuming that the valid, protection, dirty, and use bits take a total of 4 bits and;

that all the virtual pages are in use? (Assume that dlSk addresses are not stored

i E in the page table.) (20%)
3. Suppose you wish to run a program P with 7.5x10° instructions on a 5GHZ

machine with a CPI of 0.8. i
(a) What is the expected CPU time? (10%) ;
(b) When you run P, it takes 3 seconds of wall clock time to complete. Whatf
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