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PE-core 1 V
(200MHz @ 1.00V)

P E-core 2 |
CRENNPRCNE] | Selective-way

Cache
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EX7FF % (DVFS)
JOotyy DPMY 7k Y B
AMD Mobile K6 [1] PowerNow! 200 U sec
StrongARM SA-2 [2] #H3A A-Linux 150 U sec
Transmeta Crusoe [3] LongRun > 20 usec

[1] AMD, “AMD PowerNow! Technology — Dynamically Manages
Power and Performance”

[2] “Compaqg iPAQ H3600 hardware design specification ver.0.2f”

[3] M. Fleischmann, “Reducing x86 operating power through
LongRun ” IEEE 12™" Hot Chips Symposium, August 15, 2000
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DEPS (1 /2) = Dynamic Energy/Performance

Scaling

® DVFS (Dynamic Voltage/Frequency Scaling) MO—i%1b
® RTOSHBEIRILF—EMEED U — R D ZEEBEIE

UPIVEA AFINEBCIRINDOIRIVF—TPTIIT -3V ZEET

€ DUINDOEAMZiEdICEA

Energy

FNEHEIE (DPM: Dynamic Power Management)

E>TVWSVWHWI YR —RY FOERZCEDICADIICTD

NEEHIE (DVFS: Dynamic Voltage/Frequency Scaling)

IFEORBDDDESIFENEETD > DEHT
2N/ \— D T PEBER (DHRC: Dynamic Hardware Reconfiguration)
PI)T—=3 VM UTHWER (FvwvyabdaRXgE) 28RD

’fCH (T11, F11) Cij (Tij’ Eij)
«C; DEPS configuration; of task;
'.;*612(712 £12) T;; worst case exe. time under C;

K Cpy 121, 8213, °E;; energy consumption during T,

KO, 50115 F13)

K Lop(r22,522) A Cpyirrs, 1) Tagk 1 ( period = P;)

a,
«
]
]
.
Y
a,

o C, (125, £23) -
23 Task 2 ( period = P,) Execution time

" (1/Performance)
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Power Measurement
and Program

Tools Analysis Tools

(Power analysis)

App.2 L
20W-40W

Software

] (Power aware)
® St& . VILFTJO0tYUADILE 1V A g s s by
® 1ISOCC 20083 LG Electronics Best Power controllable processor
Paper Award (400mW-50W)
Static VFS DVFS alone DHRC alone DEPS
Cache Speed Cache Speed Cache Speed Cache Speed
sha 8K 220 8K 160 2K 280 2K 160
v42 8K 220 8K 160 8K 280 8K 160
engine 8K 220 8K 220 4K 280 4K 220
g3fax 8K 220 8K 160 2K 280 2K 160
Energy 72.25 mJ 60 mJ 75.89 mJ 52.03 mJ
power 180.6 mW 150 mW 189.7 mW 130.1 mW
Reduction 53.1 % 61 % 50.7 % 66.2 %
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access, off-chip access,
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t Our Code Placement
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e | S — region
@ Scratchpad Scrat(_:hpad
SR | | region
core i\ Cacheable
<:> Cache ] region
Processor Memory Address Space
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