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4 :
®) ; : :
PC
2
21
20 80 :SIMD(single instruction multiple data) MIMD
(multiple instruction multiple data), MIMD ,
) ,Cray T3E
22~24
22
PVP(parallel vector processor) SMP(symmetric multiprocessor)
X3H5Y  pthread?  OpenMP™!.X3H5 1993 , MPI ,
OpenMP .POSIX Threads( Pthreads) , |EEE ,
Solaris . OpenMP. UNIX
Wondows NT . Fortran PCF(parallel
computing forum)!. Fortran 77 , ,
: SGI Power CP?. C
(compiler directives) , .SGI  Fortran
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2.3
CMMD'® Thinking Machines CM-5 , (active message)
, .Parasoft Express”!
1/O Nx®@ Intel MPP( Hypercubes Paragon)
Intel/Sandia ASCI TFLOPS PUMA Fortran-M™ Fortran77

PICL

PVM (parallel virtual machine)!™. :

P4,Vertex, PARMACS,Zipcode,UNIFY

MPI(message passing interface)!!%
PVP SMP MPP(massively

parallel processor) PC , Windows NT ~ Windows 95 uUnix
, C Fortran Java _
MPI  PVM (12,
2.4
(parallel directives), ,
(the layout of data) SIMD ILLIAC IV IVTRAND,
MIMD (distribution declarations) Kalil* Kali (23]
.Thinking Machines COMPASS Connection Machine Fortran-8x

Fortran
HPF
HPF
HPF

(static layout directives) (38 Fortran D"

, (decompositions)”

(alignment of arrays)

CM-Fortran ,
.Vienna Fortran'*® Fortran
, Kai . :
.Thinking Machines Connection Machine CM-2  CM-5
C*,CM Fortran  *Lisp.
[19].
Fortran 901 HPF(high performance Fortran)!**?Y HPF  Fortran 90

MPI ;
HPF

3 : HPF :
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25

.D.B.Skillicorn D.Talia

[22]

( PRAMPBSP | ogPt® ) (
( CSP®  Lindd® ),

GAMMA  yNITY?]

MPI OpenMP.

. MPI .OpenMP ,

) ; : :

©)

(4) : : ,

©) . :
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4
10 ,
( ) ,
(SMP-nodes MPP). , ,
, . SMP ,
[30]
1)
¢ ) ( ) « ) ,
2 . , (31,
UML (unified modeling language)!*? , .
(3) : ,
(s3] ’ ,
Fortran 4, : ’
(4) : :
Petri (35, .
(5) . , CORBA®? Javal®’
( )
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Abstract: Parallel computing is about 20 years old. Till now, there is a lack of effective parallel programming
methods and tools in high performance computing as a result that it is very difficulty to parallel programming,
understanding behaviors of parallel program, debugging parallel codes and optimizing performance. In this paper,
the reasons why so difficulty parallel programming is are analyzed, while the issues about parallel programming
methods existing in recent high performance parallel machines are addressed, the current status of parallel
programming models and languages are surveyed, the view of the criteria is offered to evaluate parallel
programming models, the challenge problems in this area are brought forward, and some future research directions
are pointed out.
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