CSE 378 Win ter 1998

Mac hine Organization and Assem bly Language Programming

Assignmen t #8

Due: W ednesd a y , Marc h 11

In this assignmen t y ou will write in SPIM the sk eleton of a trace-driv en sim ulator for assessing the

p erformance of a cac he.

T race-driv en sim ulation is a widely used tec hnique to assess the p erformance of the comp onen ts of

the memory hierarc h y . In broad terms, the sim ulator w orks as follo ws

Input

� A trace, i.e., a string, of memory references.

� One or more cac he descriptions (I-cac he, D-cac he, cac he hierarc h y) with size, asso ciati vit y ,

blo c k size, replacemen t algo rithm.

� A write p olicy .

� Access times of the v arious comp onen ts of the memory hierarc h y .

Output

� A set of statistics, e.g. hit ratio, or more precisely read hit, write hit, a v erag e memory access

time etc.

� Cycles sp en t w aiting at the v arious lev els of the memory hierarc h y etc.

Algorithm

� Pro cess eac h memory reference in turn. Decomp ose the address in (tag , index, displacemen t)

comp onen ts

� Chec k if the memory reference hits in the appropriate cac he (note that y ou don’t bring data

in the sim ulated cac he; y ou only sim ulate the presence/absence of particular blo c ks)

� T ak e appropriate actio ns. In case of a hit, record statistics, ma yb e turn on some v alid/dirt y

bits etc. In case of a miss, bring in the missing blo c k, replace an old one, record statistic s etc.

Y our assignmen t is to write a cac he sim ulator in SPIM with the follo wing sp eci�cations.

Input

� The trace will consist of a string of data memory references (w e will sim ulate only a D-cac he)

with the follo wing format:< oper ation >; < addr ess > where oper ation is \1" for a read and

\2" for a write, and addr ess is a 32-bit b yte address.

The trace ends with the pair 0,0.

An example trace will b e giv en to y ou shortly .

� Y ou’ll ha v e to sim ulate only a D-cac he. Because the trace is small, w e’ll ha v e a ridiculously

small cac he so that y ou don’t ha v e only cold misses.

The D-cac he is 128 b ytes, 2-w a y set-asso cia tiv e, with a blo c k size of 8 b ytes, uses a write-bac k,

write-allo cate p olicy

, and an LR

U replacemen t algorithm.

Output

Y our output, that should b e displa y ed on the SPIM console, will consist of

� The n um b er of data references that y ou pro cessed.

� the n um b er of hits in the D-cac he

� the n um b er of blo c ks y ou needed to write bac k.

Algorithm

� Y ou do it!

F or debugging purp oses, y ou are strongly encouraged to test y our program on smaller cac he sizes

and smaller input traces (e.g. , using that of Problem 7.7 duly mo di�ed).

Use electronic turnin to turn in y our program.