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IEEE COMPSAC19   Workshop on Data Flow Models and Extreme-Scale Computing Panel 
Automatic Macro Data Flow Execution on Global Address Space Multicore 

Systems by OSCAR Compiler with Locality and Power Optimization



Generation of Coarse Grain Tasks
Ｍacro-tasks (MTs)

 Block of Pseudo Assignments (BPA): Basic Block (BB)
 Repetition Block (RB) : natural loop
 Subroutine Block (SB): subroutine
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Question 1: Program Execution Model (PXM) vs. Programming Model (PM)
Question 3: Of the programmability of dataflow models
A Macro Task Graph, or Macro Data Flow Graph, generated from a sequential 
program written in C or Fortran (PM) by Earliest Executable Condition (EEC) 
Analysis is executed by using static or dynamic task scheduling (PXM) .



Earliest Executable Condition Analysis for Coarse 
Grain Tasks (Macro-tasks)
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Earliest Executable Conditions
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To improve effective performance, cost-performance 
and software productivity and reduce power

OSCAR Parallelizing Compiler

Multigrain Parallelization(LCPC1991,2001,04)

coarse-grain parallelism among loops and 
subroutines (2000 on SMP), near fine grain 
parallelism among statements (1992) in 
addition to loop parallelism

Data Localization 
Automatic data management for distributed 
shared memory, cache and local memory
(Local Memory 1995, 2016 on RP2,Cache2001,03)
Software Coherent Control (2017)

Data Transfer Overlapping(2016 partially)

Data transfer overlapping using Data
Transfer Controllers (DMAs)

Power Reduction
(2005 for Multicore, 2011 Multi-processes, 2013 on ARM)

Reduction of consumed power by
compiler control DVFS and Power
gating with hardware supports.

1

23 45

6 7 8910 1112

1314 15 16

1718 19 2021 22

2324 25 26

2728 29 3031 32

33Data Localization Group

dlg0
dlg3dlg1 dlg2



Low Power 
Heterogeneous 
Multicore Code 

Generation
API

Analyzer
(Available 

from 
Waseda)

Existing 
sequential 
compiler

Multicore Program Development Using OSCAR API V2.0
Sequential Application

Program in Fortran  or C
(Consumer Electronics, Automobiles, 
Medical, Scientific computation, etc.)

Low Power 
Homogeneous 
Multicore Code 

Generation
API

Analyzer
Existing

sequential 
compiler

Proc0

Thread 0

Code  with 
directives

Waseda OSCAR
Parallelizing Compiler

 Coarse grain task 
parallelization

 Data Localization
 DMAC data transfer 
 Power reduction  using 

DVFS, Clock/ Power gating
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OSCAR API for Homogeneous and/or 
Heterogeneous Multicores and manycores
Directives for thread generation, memory, 

data transfer using DMA, power 
managements

Generation of 
parallel  machine 
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OSCAR: Optimally Scheduled Advanced Multiprocessor
API： Application Program Interface

Homegeneous
Multicore s 

from Vendor A
(SMP servers

Intel, ARM, IBM, 
AMD, Infineon, 

Renesas, RISC V 

Server Code 
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from Vendor B
FPGA,Accelerators

Hitachi, Renesas, NEC, 
Fujitsu, Toshiba, Denso, 
Olympus, Mitsubishi, 
Esol, Cats, Gaio, 3 univ.
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Accelerator Compiler/ User 
Add “hint” directives

before a loop or a function to 
specify it is executable by 
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MFG of sample program 
before maro task fusion

MFG of sample program 
after macro task fusion

MTG of sample program 
after macro task fusion

Fuse branches and 
succeeded tasks

Merged block: Data Dependency
: Control Flow
: Conditional Branch Only data dependency

Question 2:  System-level API and Fine-Grain Parallelism
When a task grain is too fine like a basic block, OSCAR compiler applies 
static scheduling with task fusion. Usually static scheduling is more 
efficient than dynamic for fine grain. OSCAR API is used for execution on 
various multicores and global address space multiprocessor systems. 
Macro Task Fusion for Static Task Scheduling used in car engine control 



OSCAR API Ver. 2.0 for Homogeneous (LCPC2009) 
/Heterogeneous (LCPC2010) Multicores and Manycores
API for Parallel Processing on Various Multicores, Power Management, 

Hardware and Software Cache Control, and Local Memory Management
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Manual Download:  http://www.kasahara.cs.waseda.ac.jp/api/regist.php?lang=en&ver=2.1


