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Demo of NEDO Green Multicore Processor for Real Time Consumer

Electronics at Council of Science and Engineering Policy
on April 10, 2008
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Codesign of Compiler and
Multiprocessor Architecture
since 1985

4 core multicore RP1 (2007), 8 core multicore RP2 (2008)
and 15 core Heterogeneous multicore RPX (2010)
developed in NEDO Projects with Hitachi and Renesas

Power Reduction of MPEG2 Decoding to 1/4
on 8 Core Homogeneous Multicore RP-2
by OSCAR Parallelizing Compiler

MPEG2 Decoding with 8 CPU rarac

Without Power Control

(Voltage : 1.4V)

7 + With Power Control
(Frequency, Resume Standby: Power shutdown
« . & Voltage lowering 1.4V-1.0V)

Avg. Power
1.52 [W]

Speedups & Power Reduction on RP-X Heterogeneous Multicore with 8 CPUs and 4 DRPs
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Prime Minister FUKUDA is touching our multicore chip during execution.

33 Times Speedup Using OSCAR Compiler and API on
Renesas RP-X with 8 CPUs & 4 DRP Accelerators

Speedups against a single SH

processor
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‘Homogeneous _Heterogeneous
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Power Reduction in a real-time execution controlled
by OSCAR Compiler and OSCAR API on RP-X
(Optical Flow with a hand-tuned library)

I : With Power Reduction
Without Power Reduction by OSCAR Compiler

70% of power reduction
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Automatic Power Reduction for

MPEG2 Decode on Android Multicore

Power Reduction on Intel Haswell
ODROID X2 ARM Cortex-A9 4 cores
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Power Reduction Scheduling
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A macrotask graph assigned to 3 cores
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A power schedule for fastest execution mode

Realtime scheduling mode

MTs 1,4,7,8 are on Critical Path (CP)

1) Reduce frequencies (Fs) of MTs on CP
considering dead line.
2) Reduce Fs of MTs not on CP. Idle: Clock or
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Power Gating considering overheads.
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A power sgf?ggule for SPEC95 APPLU for fastest execution mode

Doall6, Loop 10,11,12,13, Doall 17, Loop 18,19,120, 21 are on CP

An Example of Machine Parameters
for the Power Saving Scheme

* Functions of the multiprocessor

— Frequency of each proc. is changed to several levels

— Voltage is changed together with frequency

— Each proc. can be powered on/off
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* State transition overhead
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' An Image of Static Schedule for Heterogeneous Multi-
05CAR HEterogeneous Multicore core with Data Transter Overlapping and Power Control
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OSCAR API for Homogeneous/Heterogeneous Multicores with Multigrain Parallelization, Local

Memory Management, Software Cache Coherent Control, DMA Data Transfer, Power Reduction

OSCAR API Ver. 2.0 for Homogeneous/Heterogeneous

Multicores and Manvcores

LCPC2009Homogeneous, 2010 Heterogeneous)

Low-Power Optimization with OSCAR API

List of Directives (22 directives)

» Parallel Execution API
parallel sections (¥)
flush (*)
critical (¥)
execution

» Memoay Mapping API
threadprivate (¥)
distributedshared
onchipshared

» Synchronization AP|
groupbarrier

» Data Transfer API
dma_transfer
dma_contiguous_parameter
dma_stride parameter
dma_flag check
dma_flag send

(* from OpenMP)

» Power Control API
fvcontrol
get fvstatus

» Timer AP

get current time

Scheduled Result

by OSCAR Compiler

VCo

V(1

- Accelerator
accelerator task entry

» Cache Control
cache_writeback
cache selfinvalidate
complete_ memop
noncacheable
aligncache

For systems
having no
cache coherent
control
hardware

MT1

MI2

2 hint directives for OSCAR compiler
. acce|erator_tas|:

" oscar_comment

MT3

MT4

from V2.0

Generate Code Image by OSCAR Compiler

void void
main_VC0() { main_VC1() {
MI2
MT1 f#pragma oscar fvcontrol ¥
( ((OSCAR_CPU(),0))

#pragma oscar fvcontrol ¥
(1,(OSCAR_CPU(),100)y$

MT3 MT4




