CEG4131 Assignment 1 Solutions
· If C is the total number of clock cycles needed to execute a given program, then total CPU time can be estimated as T = C ( ( = C / f.

· Other relationships are easily observed:

· CPI = C / Ic

· T =Ic ( CPI ( ( 
· T =Ic ( CPI / f

· Processor speed is often measured in terms of millions of instructions per second, frequently called the MIPS rate of the processor.
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· The MIPS rate is directly proportional to the clock rate and inversely proportion to the CPI.

Problem 1.4

(a) Average CPI = 1 x 0.6 + 2 x 0.18 + 4 x 0.12 + 8 x 0.1 = 2.24 cycles / instruction.

(b) MIPS rate = 40/2.24 = 17.86 MIPS.

Problem 1.5


( a) False. The fundamental idea of multiprogramming is to overlap the computations 
of some programs with the I/O operations of other programs.

(b) True. In an SIMD machine, all processors execute the same instruction at the same 
time. Hence it is easy to implement synchronization in hardware. In an MIMD machine, different processors may execute different instructions at the same time and it is difficult to support synchronization in hardware.

( c) True. Interprocessor communication is facilitated by sharing variables on a multiprocessor and by passing messages among nodes of a multicomputer. The multicomputer approach is usually more difficult to program since the programmer must pay attention to the actual distribution of data among the processors.


(d) False. In general, an MIMD machine executes different instruction streams on different processors.


( e) True. Contention among processors to access the shared memory may create hot spots, making multiprocessors less scalable than multicomputers.

Problem 3.1

(a) CPI = 1 x 0.6 + 2 x 0.18 + 4 x 0.12 + 12 x 0.1 = 2.64 cycles / instruction.

(b) MIPS rate = 4x40xl0^6cycles/s / 2.64cycles/Instructon= 60.60MIPS.

 (c) When a single processor is used, the execution time is t1 = 200000/17.86 = 1.12 x

10^4us. When four processors are used, the time is reduced to t4 = 220000/60.60 = 3.63 x 10^3 us. Hence the speedup is 11.2/3.63 = 3.08 and the efficiency is 3.08/4 = 0.77.
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