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Code Schedulmg Techmque for Functxonal Programrmng Language Vahd
on Loosely / Tlghtly Coupled Multiprocessor Systems :
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" Graduate School of Engmeermg Scxences Kyushu Umversxty

6-1, Kasugakouen, Kasuga-shz, Fukuoka,—ken, 816, Japan T

In this pé.per, we present a cotﬁpiling. met'};od to translate a functional programming language Valid '
into an bbject code executable on AP1000. Since the cost of process management is very high in such a
machiiie, we exploit coarse-grain parallelism at function application level, and the function application
level parallelism is implemented by foxkfjoin‘mechanism.The compiler translates Valid source programs
into controlflow graphs based on dataflow analysis and then serializes instructions within graphs accord-
ing to flow arcs such that function applications which have no data dependency with each other are
executed in parallel. We report results of performance evaluation of the cbmpiled-Va.lid programs on
AP1000 and discuss usefulness of our method. :
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75 ) DETRBOFHE, FHARE T 2EE,
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V=T R THrbHMBEETTHSE., T/ X7
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BE»5h0, SA479 VETRRIE, AP1000 A
CEEIMEBMT LAV E—VBETAT 5 Y OEF
RHETERT 5.
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HOSEEERL, KEVWBIWELIYELN S,
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program pi;
function pi (n:int) resturn (real)
={letw=1.0/n
in w *# + foreach i in [0..n-1] body
{let x=w * (i + 0.5)
in 4.0 / (1.0+x*x)
}
3
= pi(1000000);

LT, +EBHBIs TR LY, EEFORME
ROV sV aVERETTHE, EROT DS S

CAE, BEEESCRIETIR ARG

{ let x = w x (i + 0.5)
in 4.0 / (1.0+x*x)
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code block 1 C1: | Message
a handler
b b
g c
- code block 2 d(=fork)
----- JUMP C2
h .
i Cz: Message
} - handler
...... h
i
e |
f JUMP C3
g
C3: e
code block 3 ;
END
4: BFRI-F1L
Co XK1 ETER
7ars5 A | A¥ SEATRER (x107° sec.) .
YAy FAT5Y A¥—=F7vT
pi(106) 1| 6447500 (100%) 712 (0.00%) | -
pi(106) 64 | 100982 (80.4%) | 24443 . (0.14%) '51.3
fibo(20) 1| 2078308 (75.7%) | 666140 - (24.3%) | -
fibo(20) 64 | 33857 (30.0%) | 57342 (62.8%) |  30.0-
queen(8) | 1| 1139265 (54.6%) | 946479 (45.4%) -
queen(8) 64 | 59411 (34.9%) | 110853 (65.1%) 12.2
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fibo(n) I naiive % fibonacci 7 25" 5 AT, HE
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FAEUTIRT.

program fibo;
function fibo (n:int) reutrn (int)
= if n < 2 then 1
else fibo(n-1) $[n>4]
+ fibo(n-1) $[n>4];
= £ibo(20); -

L7875 A, §n>4] #annotation TdH 5. an-
notation '

BFCEA 3 MER ]

12, RENVEChBEA MO 2L,
BTHEEENVTITIC L2 ENRT 5. L7y
7 ATH, fibo(4) T THEFICBH S TETEN D,
WHIRFA S W =B, BIHE, 5 V5 Al ~E
NEUTTWD, BRIZLVE4AET, $0.0918, &
NV1BDEOH N BEOAY—F 7 vy 7 2R
7z, BV 64 BTHEED 120 ORI AR DEITR
D 62.8% % ED D, ¥R IITRERICRRILUE, 61
BOAC-F7 v 7/ THi0IHL, BESATS
YOFITRMIIH 128 TH 5, SLITBESATS

Y OREORREFARL L, BETAT 5 V149
BORE—FT7v7THIOEKL, REFATS
VYR SIEDNAE=FT7 v 7 Tholz, HLPK
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queen(n) & nQueen NXNVDLIFERT OS5 A
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EDRFEEEDTLE ) 20, FHME7 0SS A TH,
BIBOBEAY Y VT HEFICLE 70754
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program queen;
function queenO(n,c:int, col,lef,rig:list)
return(int)
= if ¢ > n . then 1 .
else + foreach r in [1..n] body
if member(r,col) or
member(c-r, lef) or
member(c+r, rig)
then 0
else
queen0O(n,
c+l,
cons(r,col),
cons(c-r,lef),
cons(c+r,rig));

function queen(n) return (int)
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="queen0(n,1,nil,nil,nil);
= queen(8);
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