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Abstract description of algorithms and parallel execution of programs

me AxT B g & EAS
Kumiko TANAKA Hideya IWASAKI Masato TAKEICHI
PR R R ZET2EER
#E

TAT) XA HPFEORH L UVTRBL, NAET LML LT, Th e EBT 2557
Y 5A5RAHEYERTL. 7L X 23HBEEEL N B 077 ATREL, BED
THENEE A ZET A7 00O LROSHRBAEFHOTEFMEERTA, Chiltk-T, A—o7Ad
DAL TH2BERTUT A LR LBEOBT 70T A 2B LN TEL, /-, MBI 7
FLOEHERRIL L - T 7R/ AQE LI 2 EFIME I ICEHTE S, ARETE, B
EFNT T ZLIZoWT, EBICHE 7O Y 5 ADHFIETREHOWTETLARRLHET S,

1 BEBR7O07 7 LOEMNET
1.1 BEE7OJ5L &AM
B# 7077 a3FHERMOTOF 7412~ T
FFUE LR T v Thh i, HECIIEETLH
OB EEET STV, ARSI, 5
HB7—F7 27 FrRUHRA LMY, 7Oy s
LICHETBEF TN TV XL L FOT 5 LDEE
BELTERERBCHALT, sedhtriss:
HOTAT T AEFRITAI ETHA.
ZITRUTFO 3 20W%HMEIERT 2
o TUSZAIIHTETAEFTINTY XA AR
L 244
o BERETHLE IO LAOBEYEZ L VY]
#
o JEIESEAM & SeAE 4 B RS

1.2 7dy XL &WFHE

B HCEFIEERL DI, 7Y A
DL ELEDT LT ZAPEFM TR TETE L
v Quinn 23N EETAETLT) XA %,
LFo3 D3l Tnh.

o SHEIEE
JussarEEONNIECTEL, FhER
EAFCETT S,

e NATTAL VEE
TR FATEWIZRED/AEEIZTE L, —
DO/NEEO NN R OARBBEO A LT
FICEATT 5.

o RRAE (5)
WHIC R Y, RICEL RO E
THWCHERRELS2, AEEREBORS

MER eI TH 5,
ERETIRIEICLHD 2 0%

1.3 87055 LcL37ILTY XLOKR
MBS A TREBEEEOBSTH VLI L
LY, BP e wWEREET VW TE£EBEHKOT IV
TN AL HBREDE LNV TEETESL 1) 2
oL HEOERYEREEVIELbDE, TS
DAL LD - DR RSB v,
BRI T AOREYERSFICETICEST S
CENTEL, I, OIS LADOESHEIZT LY
AL OQIFWE L IR IR T EATE S,




2 BAET7O077 L A0AFIEDEA

2.1 FREFR & IR spec

ARCH) M 77 5 A3 EFMC L D EE
IEHAE (WHNF) 25486055, DUTFoFus
7 LAV SFE Haskell [6)0&F0EL HV S,
CHETICRBENTES, MEB Ty 5401
FHEOEBIZ I3 T X4 L 0D 5 [4) (145, F0f
FTIE 2515 spec XA, FOERKIE,
FARMER spec f x =f x

BB ER x & £ x RIFRICH#AT
Tdhb. spec IHETHL7:HUBRII—DOH%
UL LTMAALZTTHER, T/F—Varh
oL ITMEEE GBI O E ST E AT
W, Lid, BETHE-0ICE RO EE LTHR
T EHTE, FEHDLBFN.

B /MR SHOLAR TR, FH
BEELHSCMES 2o, FMEFETLEET 2
strict V) MESFHVWORDLZEHDD 1) *

DEBI,
FRREK  strict f x = f x
BEMEY x OFHlix L Thb £ x 257

TdAh. strict If spec ¥ o770 5 7 AD#H
WIREILRAT R THL. KOBITx L, y DDV
z BIEFIEST B,
spec (\u -> if pred

then (strict (u+) y)

else (strict (u-) z)) x
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strict f e = f e
2. e =>DEE

strict f e = f ¢

spec
1. e WHNF DL %
spec f e = fe
2. spec fa= fa
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spec f e = f a // o =proc e
proc
1. ed® WHNF@DE %
proc (e:es) = e:(susp es)
pProc € = ¢ (_ERR A ORE)
2. e=>eDLE
proc ¢ = proc ¢
susp
susp ¢ = a // a = proc ¢
1/
1. e $72 ey AWHNF O & &
ey // o = proc ea = e
2. e =¥ t?’l Gk &
e1 // « = proc e
= el [/ a=e
3. es > ehbDEE
e1 // o = proc ey
= e; // a = proc &)
[FatA] 2fHOBRICIMY Ab.  proc,
susp, // 70 ZATICIIEES LD W,
i OBEHERTELZLOTHD. // Lo T
FUCEARET AW 7O A%E L, ¢ // e2 Tide
EeaOFNRFNELMHHTE. procid 7HEADH
fELTWABIREER R L, susp 3 7R L AD K1k
R ET. —BELLTWETO AR, FHiOE
KEFZITHE proc L, UL
ND. F BT Tk T proc 4 susp O & HE]
AEHAHLERS LY, JITRERTRESRY A
SO LIz,
220K e, ea B [FLWV] (o) = ey) & I3
HElC X 2ZHIC L, ML WHNFICRAETE A
CLLEEHETSE TAHEROLDREHOIESHE
T ZEHNTEL.
EHl L
spec .
/31  spec (spec f) x
spec MEIHILY
= (spec f a) // « = proc x
spec D 2HILD

~

spec = spec



= (f o) // o = proc x

A7l spec f x
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= (f a) // o = proc x
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strict f (spec (const x1) x2)
spec (const (strict f x1)) x2
({2L, const x y = x)
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= (strict f x1) // a = proc x2
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foldl_spec f a [] = a

foldl_spec f a (x:xs)

= spec (foldl_spec f) (f a x) xs
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map_spec £ [] = []
map_spec f (x:xs)
= (spec (:) (f x)) (map_spec f xs)
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filter_spec p xs = concat (map_spec f xs)

where f x | p x = [x]
| otherwise = [ ]
concat xs = foldr (++) [1 xs

foldr D EFIX

foldr £ a [] = a

foldr f a (x:xs)
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match_list xs ys

= map (match xs) (tails ys)
match [] ys = True
match xs [] = False

match (x:xs) (y:ys)

| x==y = match xs ys

| otherwise = False

tails [J] = []

tails xs = xs:(tails (tl xs))
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pipe k 1s
= spec (const (next ls (drop k 1s)))
(list_spec (take k 1s))
next (x:xs) ys
= spec (const (x:(mext xs (t1 ys))))
(hd ys)
list_spec xs
= spec (const xs) (1ls xs)
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1ls (x:xs) = spec (ls x8) x
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primes = map hd (iterate nr_sieve [2..])
iterate f xs = xs:(iterate f (f xs))
nr_sieve [1 = []
nr_sieve (x:xa)

= filter (pred x) xs
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iterate_spec f xs
= xs:(iterate_spec f (f (pipe k xs)))
primes_spec
= map hd (iterate_spec nr_sieve [2..])
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