Solution #2 for IC502 (Computer Architecture)

Due: May. 18 (Monday)

Spring, 1998
1. Exercise 5.4

(a) Write-through cache

    Memory system bandwidth used

= Memory accesses/sec / Max. supported accesses/sec

= Memory accesses/sec / 109
    Memory accesses/sec역시 109/sec 비율이나 cache hit/miss 등에 따라

read hit경우 (read x hit = 75% x 95% = 0.7125) : no memory access

read miss경우 (75% x 5% = 0.0375) : (2-word) block replacement 때문에


2 memory word를 일어야 한다.

write hit경우 (25% x 95% = 0.2375) : write-thru이므로 1 memory access

write miss경우(25% x 5% = 0.0125) : block replacement & write-thru이므로


3 memory word를 access해야 한다. (2 reads & 1 write)

    Memory accesses/sec = 109 x (0.7125x0 + 0.0375x2 + 0.2375x1 + 0.0125x3)



 = 109 x 0.35

    Memory system bandwidth used 

= Memory accesses/sec / 109
= 109 x 0.35 / 109 = 35%

(b) Write-back cache

    
read hit경우 : no memory access


read miss경우 : block replacement하는데, 30% 경우는 dirty block이므로



read x miss x (new block read + 30% x old block write)



= 75% x 5% x (2-word block access + 30% x 2-word block accesses)


write hit경우 : no memory access


write miss경우 : read miss와 동일하므로 read+write=100%로 묶음



write x miss x (new block read + 30% x old block write)



= 25% x 5% x (2-word block access + 30% x 2-word block accesses)

    Memory system bandwidth used

= Memory accesses/sec / Max. supported accesses/sec

= 109 x [5% x (2+30%x2)] / 109

= 0.13 = 13%

  Write-through cache의 경우, write-back에 비해 세배 가까이 비효율적이다.

