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A Method of Priority and Voltage/Frequency Control
for Low-Power in Chip Multiprocessors

KIMIYASU SHIINA,# MASAAKI KONDO,t MASASHI IMAI,t
HirosHI NAKAMURAt! and TAKASHI NANYA!

In a Single Chip Multiprocessor (CMP), threads on different cores share hardware resources
such as cache memory and memory bus. Resource contention significantly degrades perfor-
mance of each thread. In this paper, we proposes a priority control technique cooperating
with DVFS. By the priority control, performance penalty caused by the resource contention
for each thread is altered, and therefore, the required voltage / frequency setting is changed.
The proposed technique tries to optimize the priority and voltage / frequency to minimize
power consumption. We evaluate our technique and the evaluation results show that it reduces
11% power consumption on the average.
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Parameter
THp: threshold for changing the priority
Nmaz ¢ the maximum value of N
Counters
C; : the number of requests from PU; in the queue
W, : the length of the waiting time due to the conflict
Register
R : the index of PU which uses the bus at this moment
Counting Routine (called every bus cycle)
for (i =0;i<1;i4+4+){
/* Is PU; waiting due to access from any other PUs? */
if(C; >0and R#£i) W; ++;

Feedback Routine (called at regular intervals)
if (1= Trin)Wo > TminW1 X THp ) {
if (N < Nmag ) N++; /* PUg waits too much */
} else if ((1 — rppin)Wo X THp < Trmin Wi)
if (IN| < Nmaz ) N — —; /* PUj waits too much */
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Parameter
THp: threshold for changing the priority
Nmaa @ the maximum value of N
Counters
C; : the number of requests from PU; in the queue
fi : the average frequency of PU;
Register
R : the index of PU which uses the bus at this moment
Counting Routine (called every bus cycle)
for (i=0;i<1ii++){
/* 1s PU; waiting due to access from any other PUs? */
if(C; >0and R£i) W; ++;

Feedback Routine (called at regular intervals)
if (fo > f1 X THp ) {
if (N < Nmaz ) N ++; /* PUg waits too much */
} else if (fo x THp < f1)
if ( [N] € Nmaz ) N — — ; /* PUj waits too much */
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