AR S OGE

H15% #5355, 2010, 3. 2010-15-3-1-1

Hi 22| 2 FEE &8st S5 Mg =

|
1>
|'|I
ot
N
It

Dynamic Voltage and Frequency Scaling based on Buffer Memory
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Abstract

As processor platforms are continuously moving toward wireless mobile systems, embedded mobile
processors are expected to perform more and more powerful, and therefore the development of an efficient power
management algorithm for these battery-operated mobile and handheld systems has become a critical challenge.
It 1s well known that a memory system is a main performance limiter in the processor point of view. Although
many DVFS studies have been considered for the efficient utilization of limited battery resources, recent works
do not explicitly show the interaction between the processor and the memory. In this research, to properly reflect
short/long-term memory access patterns of the embedded workloads in wireless mobile processors, we propose
a memory buffer utilization as a new index of DVFS level prediction. The simulation results show that our
solution provides 586% energy saving compared to the existing DVES policy in case of memory intensive
applications, and it provides 3.60% energy saving on average.
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Algorithm DVFS

input :

bdfler the amount of memory access request occupied (0 ~ 15)
current current processor performance level (0 ~ 5)

Iase base processor performance level (0 ~ 5)

output :

next next processor performance level (0 ~ 5)

if Adffr < 6 then
if qarent < base - 3 then next = caret + 2
else if current < hase then next = current + 1
else if current > hase then next = current
else hdflr > 6 then
next = amrent - 5
if next < 0 then next = 0
else if next > 5 then next =5
return nedt
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Table 1. Simulation Environment

= o %
Data L1 Cache KB
Instruction L1 Cache KB
Data 2 Cache Nore
Instruction L2 Cache None
Integer ALU 4
Integer Multiplier / Divider 1
Floating Point ALU 4
Floating Point Multiplier / Divider 1
Memory Frequency 100 MHz
Memory Voltage 33V
Memory Access Bus Width 8 bytes
Memory Access Request Bus Width 2 bytes

&6 22189 23] 2o OS] WAl B4R, A3
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e s linsiel A3 ATk 2 ol S
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Table 2. Performance Level vs. Voltage and Frequency

Y542 S5 wet S5 Fafe
0 10 333
1 1.1 400
2 1215 53
3 1.32 600
4 14 666
5 15 733

w8 7808 GOC CodeSize Benchmark Environment
(CSIBE)E A=13}9om, XEEMU AlE#oleel] 428 753
e 2 AU £ =] AP AREEE 6714 o
I Wixplae] 54L& e Z2of4].

- png_decode : png B9 olmA] H}AS ¢
ppm F49] o] slle AskEt
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e ZEads St

- diff : F E2E 9US 9o} B F 5 Aol
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- png_encode : ppm FAe] oW FUL gjo] S
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- Ip_solve : simplex {7} B&B W& 7WHoE &F
A4 Ay 2oy sgs et

- flex : 03] 247 A Z2aPo . AIEEAH C
FE7F Ao Z o]FoX ruled] ¢o] £ yylex() FH
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_ _ 22| FE Sk
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Fig. 5. Memory Buffer Usage and IPC - png_encode
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Fig. 6. Memory Buffer Usage and IPC - flex
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