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Generation of coarse grain tasks

B Macro-tasks (MTs)
> Block of Pseudo Assignments (BPA): Basic Block (BB)
> Repetition Block (RB) : natural loop
> Subroutine Block (SB): subroutine

— BPA f Near fine grain parallelization

Y Loop level parallelization BPA! | -BPA

Program~ | RB : Near fine grain of loop body ’:RB : | sp

\ Coarse grain SB ' _sea

' parallelization —BPA | :zg

— SB —Coarse grain RB —— &ra

' parallelization B g— —F;g
__________ JI________JI.__________________________________JI___T________
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Earliest Executable Condition Analysis for
coarse grain tasks (Macro-tasks)

Data Dependency
""""""" Control flow
@) Conditional branch

BPA Block of Psuedo
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RB Repetition Block O .
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' BPA RB
15 BPA 7 RB e e —
: : '-, RB ;
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10 _RB e Data dependency
T Extended control dependency '
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> Original control flow

...................... A Macro Flow

Graph A Macro Task Grapts
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Performance of OSCAR Compiler on IBM p6 595 Power6

15

Speedup Ratio
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OpenMP

(4.2GHz) based 32-core SMP Server
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codes generated by OSCAR compiler accelerate IBM XL Fortran for
oo AAIXVEN.12.1 about 3.3 times on the average

(*1) Sequential: -O3 —garch=pwr6, XLF: -O3 —garch=pwr6 —gsmp=auto, OSCAR: -O3 —garch=pwr6 —gsmp=noauto
(*2) Sequential: -O5 -q64 —qarch=pwr6, XLF: -O5 —q64 —qarch=pwr6 —qsmp=auto, OSCAR: -O5 —q64 —qarch=pwr6 —qsmp=noauto 19
(Others) Sequential: -O5 —garch=pwr6, XLF: -O5 —garch=pwr6 —gsmp=auto, OSCAR: -O5 —garch=pwr6 —gsmp=noauto
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 OSCAR compiler gave us 3.43 times speedup against 1 core on

ARM/NEC MPCore with 4 ARM 400MHz cores
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Performance of OSCAR Compiler Using the Developed API on
4 core (SH4A) OSCAR Type Multicore

4.0
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/ 2.57
2.5 /

2.0

1.5

1. 78
1.0
0.0

i ' 2 3 4 1 2 | 3 | 4 |1 | 2 | 3 | 4 1 2 | 3 | 4
MPEG2enc MPEG2dec MP3enc JPEG 2000enc

3.31 times speedup on the average for 4cores against 1core 23
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Performance of OSCAR Compiler Using the multicore API

on Fujitsu FR1000 Multicore

3.76

5 Ay -'- /3-75

2 3 4 2 3 4 2 3 4

2.81
/ 1.94
1.00 |
1

2 3 4

MPEG2enc MPEG2dec MP3enc JPEG 2000enc

3.38 times speedup on the average for 4 cores against
a single core execution
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Processing Performance on the Developed Multicore Using
Automatic Parallelizing Compiler

Speedup agzginst single core execution for audio AAC encoding

*) Advanced Audio Coding
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Speedups
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Numbers of processor cores 25
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OSCAR API-Applicable

NTRDZFARIWVFATT—XTIF¥

LPM

Vel vPin)

LDM

Network Interface

Network Interface

FVR DSM
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U DTU
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—

Memory
Interface
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10.2.26

DTU
— Data Transfer Unit
LPM

— Local Program
Memory

LDM
— Local Data Memory
DSM

— Distributed Shared
Memory

CSM

— Centralized Shared
Memory

FVR

— Frequency/Voltage
Control Register
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Japanese researchers led by Waseda University computer
scientist Hironori Kasahara will spend the next vear planning
for a project to develop a new software standard for maulticor:
processors. The researchers will use Kasahara's energyv-savin;
software to study multicore processors in the hopes of creatic
a universal standard for a wide range of technological
equipment, including cell phones and global positioning
syvstems. If the research team's three-vear research proposal i
approved, theyw will develop multicore processor architecture:

a "parallelizing compiler with power reduction capabilities,”

wWaseda University Professor Hironori ] } . )
Kasahara says that Japanese researchers are and an application programming interface (APT).

deweloping a software standard for multicore
processors that target different application
areas than Intel's processors.

Credit: Information Processing Society of Japan multicore Processors for consumer electronics and real-tiime

"We are developing a software de facto standard or API for

embedded syvstems, [such as those used in] auntomobiles," Kasahara sayvs. "Our targets are for
consumer electronics and real-timme embedded syvstems like cell phones, digital television sets, ca:l
navigation syvstems, robotics, and automobiles."”

Kasahara denies that the new project is a threat to Intel, arguing that its processor focus is
different and that the team is not interested in standardizing hardware. However, he sawvs that if
his research proposal is approved, he would want to develop a test microprocessor byv 2012 that

uses the parallelizing compiler and APIT.

From ZiDNet Asia
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Kasahara recently presented a multi-core chip using this software technology decoding an MPEG video
at full speed, running off a solar cell, and sipping a miserly 1.5W of electricity. Running side-by-side
with this is the same hardware configuration, doing the same job, but without the power-saving
software. More than four times as much electricity is necessary to do the same job, and as a bonus, the
chip runs cooler. Even former Prime Minister Yasuo Fukuda himself made it a point to view a
demonstration of the OSCAR-equipped test chips.

The combination of cool running and low power consumption has important implications for dedicated
devices, including, for example, implanted medical devices, where replacement of batteries can become
a major operation (pun intended).

Howewver, one of the real power gluttons of the
first few years of this century has been the data
center. Racks of servers account for an ever-
increasing slice of a nation’s energy
requirements, and just as important, the air-
conditioning needed to keep the servers cool
requires at least an equal amount of power.

If servers were (a) more frugal when not actually
doing their job, and (b) ran cooler (these two
goals are linked, happily), then data centers
would be more energy efficient (as well as
probably being more efficient in processing data)
and the running costs would be reduced.

It should be noted that one such chip was
produced by a consortium of manufacturers with

SD.”lekgo"emmrf’?t aSSis;ance' leading tcl‘ R:Et the ormer Pr Kasahara’s work has won him international
mistaken report in one Japanese journa a e  demonstr: - ) - X
Japanese government was sponsoring a standard  (april 10" recognition and EIWE!IdS, somewhat dispelling the
common hardware and software reference @®Cabinet less than favorable image of Japanese software
platform on which different manufacturers could that is sometimes perceived as non-innovative
base their devices. This report got picked up and : : : : F -
spread around the world, resulting in the defection of at least and Iaggmg behind the mnoyatlons coming from
and Kasahara is happy to put the record straight on this issue Silicon Valley and the West in general.

As he points out, though, his work has been
based around slow and steady progress rather

than a sudden burst of inspiration. While this is (remember Edison’s remarks about genius,
i : i perspiration and inspiration), it does not match
not necessarily an exclusively Japanese trait the popular perception of computing in which

(remember Edison’s remarks about genius,
perspiration and inspiration), it does not match

Kasahara's work has won him international
recognition and awards, somewhat dispelling the
less than favorable image of Japanese software
that is sometimes perceived as non-innovative
and lagging behind the innovations coming from
Silicon Valley and the West in genera

based around slow and steady progress rather
than a sudden burst of inspiration. While this is
not necessarily an exclusively Japanese trait

V/ As he points out, though, his work has been

lightning-fast developments take place.

However, the long-term effects of Kasahara's
work will almost certainly have a greater overall T3]

the popular perception of computing in which effect on the way we live, and the way in which

we interact with our environment as they become professor Hironori Kasahara at his laborataory.

lightning-fast developments take place. more widely adopted than many of the more Photo by Hugh Ashton

this field.

seemingly glamorous “instant” developments in
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Performance of OSCAR Compiler on IBM p6 595
Power6 (4.2GHz) based 64-core SMP Server
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