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Albstract

Compilers have bean regardad as a cost expensive software. However, the implementation cost tends to be
raducad recently by wvarious new software development technologies. For example, software developments
with object oriented technologies require extremely inexpensive costs comparad with conventional ones.
Besides such software engineering approach, low—oost developments of compilars by the re—use of compilar
componants are axpected. Wa are developing such a low—oost compilar by replacing the intermediate
raprasentation of PROMIS developed at UIUC with onr new intermediate representation, aiming at
other concepts for the compiler. In this report, we introdoce the concept of the parallelizing compiler
PROMIS-MNW1U which is under development at Mara Women's University.

1
NP

D5sM

DSM
(IR)Data Partitioning Graph (DPG) [3]

2 DPRG Hiararchical Task

0 790


研究会Temp
計算機アーキテクチャ

研究会Temp
144－14

研究会Temp
（２００１． ７． ２６）

研究会Temp
－79－


Graph (HTG[T]
IR HTG
neG HTIG

[] HTG

[6] DPG

neG
IR Task and
Variable Representation Graph(TVRG)

[

TVRG
TVRG
HTIG
HTIG
PROMIS[Y]  UIR (Universal IR)
PROMIS UIR HTG
TVRG
PROMIS-NWU
PROMIS-NWU W5 nC
MPI
PROMIS-NWU
2
PROMIS 3 PROMIS-NWU
1 TVRG ]
PROMIS-NWU
i

2 PROMIS
PROMIS O, CHH, JAVA, Fortran
VLIW
PROMIS
IR

IR

UIR{Universal Intermediate Represantation)

UIR  HTG (Hierar-
chical Task Graph)
HUIR (Highlavel UIR) LUIR
(Lowlawal UIR) IR
9]
uIJC
Parafrasae-2
UCI  EVE
PROMIS
1997 UumJCc  uct
PROMIS

Loop distribution, fusion, unrolling, pealing,

intarchanga Sealar privatization
raduaction,
IML
[5]
VLIW
TA32
PROMIS c

3 PROMIS-NWU

PROMIS-NWU

g son


研究会Temp
－80－


PROMIS
PROMIS
PROMIS-NWU
PROMIS
WS PC
4 TVRG UIR
MPI
[§]
UIR 3]
PROMIS-NWU
PROMIS  UIR HTG
TVRG
UIR
HTG TVRG
UIR
UIR
TVRG UIR
PROMIS
4 UIR TVRG
PROMIS-NWU  UIR TVRG
TVRG
[1]

TVRG
Ve
Ve, B

N N

HTIG HTIG

Vi (V]

(Ver (N), Er(N))
[7

alsa

Ex(N)

HTG

f'.-h'

HTE

HTIG(NV)

HTHIN) =

than

TVERG

IF

HLSE
THEN
HLSE-IF
THEN-IF
BENDIF

else
tthen
else
tthen

ENDIF-1F

TVRG

HTG

[7 [7

%

Hy TVRG

TVRG = Vi, Vi,

( ) 1

Eg, Ev)

0810


研究会Temp
－81－


TVRG

TVRG

HTG

TVRG

TVRG

[

3
UIR TVRG
NwWU

PROMIS
PROMIS-

PROMIS

Extensible Compiler Interface [ECI) [10]

ECI  PROMIS

PROMIS UIR
CORE IR
CORE IR
ECI
Extarnal
Diata Structure (EDS) EDS
PROMIS Privatization
Reduation
CORE
IR
ECI CallBack
CallBack CORE IR
ECI
CallBack CORE IR
UIR
ECI TVRG  PROMIS
UIR PROMIS-NWU

0820


研究会Temp
－82－


TVRG 1F SUIF (notation)

SUIF Machina SUIF [£2]
OPI (Optimization Programming Interface)[13)]
TVRG
EDS
Machine Desoription Filas
aPI
Zephyr[L4]
EDS SUIF Zophyr IR AST
IR
TVRG IF 4 Zophyr IR
IF ELSE THEN ELSEIF THEN-IF Zophyr  SUIF
ENDIF ENDIF-IF PROMIS UIR
CORE IR SUIF /Zaphyr IR
IR
IF EDS IF SUIF /Zaphyr IR
ECI intrinsio IR
COREIR IF EDS IR UIR
IF PROMIS
TVRG IR [£0]
HTG TVRG D SUIF {Zaphyr
IF UIR
intrinsia 12] UIR
[4]
HTG
T
MPI
6 PROMIS-
NWU
IR UIR
SUIF[LL] SsUlr UIR UIR
AST (Abstract Syntax Tras)
IR PROMIS ECI TVRG
MPI

SUIF

0830


研究会Temp
－83－


PROMIS-NWU
C'SRD

Constantine Polychronoponlos

Stava Carroll

(B) 13480085

[1] Haneda, M., Shouno, H. and Joa, K.. Task
and Varialile Represenfalion Glraph: An Inber-
madiafle Represendaiion of Parallelizing Com-
pilars for Distriliuled Shared Memory Sysfames,
Int’l workshop on Advanced Compiler Technol-

ogy for High Performance and Embdad Systems,
accapted (2001,

[2] Sowama, M., Nakanishi, T., Joa, K., Kuniada,
Y. and Kako F.: Converding Differant Inlarme-
dinfa Represenfalions of Parallalizing Clompal-
ars: A Clasa Sfudy, Int'l Confl on Parallel and
Distributed Processing Tachniques and Applica-
tions 99, Vol IV, pp. I8T4-1880 (1998)

[3] Yamaguchi, T., Shouno, H. and Jos, K.: The
Dazign and Implemenfation of a IR Infer-
fave for the MIRAT Parallelizing Clompilar, Int']
Confl. on Parallal and Distributad Proocessing
Technigques and Applications 2001, accepied

(2001).

[4] Takata, M., Kuniada, Y. and Joe, K.: 4 Heuris-
fin Approach fo Improve a Branch and Bound
liaged Frogram Parbilioning Algorilhm, Innova-
tiva Architecture for Future Generation High—

Parformance Prooessors and Systems, IEEE 5

Press, pp.L05-114 (2000).

[5] MNakanishi, 1., Joa, K., Polychronopoulos, €
Fulinda, A. and Araldi, K.: The Dala Parfilion-
ing Glraph: Enfending Data and Conlrol Depan-

dencias for Dala Parlilioning, Tih Int'l work-
shop on Langnages and Compilars for Parallal
Computing, pp. 1T0-185 (1994).

[6] Nakanishi, 1., Joa, K., Saito, H., Fukiuda, A.
and Aralfi, K.: ODF* Algorithm: Combined
Data and Program Parlifioning, Int’]l Confl on
Parallal Processing, wol.Il, pp ITT-181 {1995).

[7] Girkar, M. and Polychronopoulos, €. Thea Hi-
ararchical Task Graph as a Universal Intermedi-
ata Reprasantation, Int’l 1. of Parallal Program-
ming, Kluwer Academic, Vol.22, No5, pp.519-
551 (1984).

[8] http:/wwwesrd nine.adu/TML

[9] Saito, H., Stavrakos, N., Polychronopoulos, .
The Dasign of the RROMIS
Clompiler, Int’l I, of Parallal Programming,
Kluwer Academic, Vol.28, No.2, pp.l85-212
(2000).

and MNicolan, A.:

[10] Carrcll, 5., Ko, W., Yankelewsky, M. and
Polychronopoulos, O Opfimizing Clompilar De-
sign for Modularily and Enfensiliilily, 14ih Int']
workishop on Languages and Compilars for Par-
allel Computing, accepted, (2001).

[11] Wilson, R., French, R., Wilson, €., Amaras-
ingha, 5., Andarson, J., Tjiang, 5., Liao, 5.,
Tseng, ., Hall, M., Lam, M. and Hennessy,
J.o The SUIF vompilar syslam: a parallelizing
and oplimizing researoh compilar, CSL-TR-94-
620, Stanford 1., (1994).

[12] Smith, M. FErlending SUIF for Machine-
dependant Opfimizabions, lst SUIF Compiler
workshop, (1996).

[13] Holloway, G. and Smith, M.: An Enfendar’s
Glugde fo the Oplimizalion Programming In-

larface and Targel Desoriplions, Harvard 17,
(2000).

[L4] Appel, A., Davidson, J. and Ramsay, N.: The
Japhyr compilar infrasiruciure, IEEE Super-
computingd8, research exibition (1998,

0 840


研究会Temp
－84－




