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OSCAR module
for multigrain parallelization
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= Earliest Executable Condition analysis . . .
= Estimate parallelism in each layer = Using 14 processors

— Data dependency = Coarse grain parallelization within DO400 of subroutine LOOPS
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LOOPS

O conditional branch = Considering coarse grain and loop level parallelism
“evrun’ OR
— AND = Assign required number of processors for each MTG

= Original control flow

considering parallelism of the layer - —TTrs

DO DO

= Assignment of processors from upper layer to lower layer : 400| |00

Selection of suitabl llel ing | E b ERNUTAD,

. n ’ —_—
This MTG represents election or suitable parallel processing layer , ; Trply nocied oo

coarse grain task . . . .
parallelism. = Sequential execution of a layer having no parallelism

N7 Nrg, Nre = [PG,PE]
[ 1 Macro flowgraph ~ [*] Macro task graph

Cache optimization
using Data Localization scheme
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Divide the loops considering cache size OpenMP API

= Define Data Localizable Loop (DLG)

Static and dynamic scheduling for data localization = One time single level thread generation for
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‘ R program by OpenMP “PARALLEL SECTIONS” directive
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[Loop Aligned Decomposition L = Compiler generates codes for each threads
! 3 using static or dynamic scheduling schemes
Loops 2,3,7 are divided g ™ . . . . .
q: into 4 smaller loops i 1] = Hierarchical multigrain parallel processing
— respectively b i e is realized by ordinary OpenMP API.
B - i -

Bl DOALL B Sequential LOOP [JSB HEEBB 7

code

. . SECTIONS = IBM XL Fortran for AIX Version 8.1
= Static Schedullng 1st layer SECTION SECTION . Sequential execution 1 -05 -garch=pwré4

. . ; ; ; Centralized Performance of hierarchical multigrain parallelization
SChedU“ng of coarse grain tasks on MTG i Hierarchical code Image scheduling on 16 processor High-end Server IBM pSeries690

I . . I 7 » Automatic loop parallelization :-O5 -gsmp=auto -garch=pwr4
= At compilation time, macro-tasks are assigned to Distributed . osmmmp"’éf’ . 05 _gsm‘;:noaumq _qamf::pwm

processors statically. e scheduling _ (su2cor: -04 -gstrict)
= Minimization of scheduling overhead and data transfer L %55 |m APC(TaX)
overhead 3 e '
1_3_1
= Centralized/Distributed Dynamic Scheduling =

= Macro-tasks are assigned dynamically by the scheduling
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