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Abstract

We have tried to construct a translator which compiles Actor programs into programs
based on the Theory of Generalized Logic Programs. It is a part of the trial that integrates
a variety of programming languages onto one general theory.

This translator enables us to understand the concept of concurrentprogrammings from
the viewpoint of GLP theory. Moreover, it enables us to compare the concepts of Actor
with those of other concurrent modelson GLP theory, and also enables us to apply the theory
of program transformation to Actor programs.
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Target Machine

compile Linda Communication

1

embedding”
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#*x~dog
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%y~ ((CLASS Integer) (VALUE 10))
D& D atEMEs D, e,

#p~ (PROC #e~ (EVENT 1) *p)
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4.1 Actor OIS

Actor 1, queue/state/behavior SR S N5, 2D B, state & behavior & replacement
12X o TET %, queue i identity (mail address) 2#%, fiiod Actor 226 DEBIHHs 1
%, 0 Actor DigE% UL/a O—RILEHEA 7Y 2 7 b EAVTERERT 5 &,
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{Actor> ::
{queue> ::

?~(ACTOR <class> <queue> {state>)
?~(QUEUE <qid> {contents>)

i

D& S 273 %, behavior WEBOT 0 7S LS CHE T 20T, UL/a OFBERERS LS,
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configuration V3 X v —3 (task) & Actor DEETH 5, DL &, Actor /a7 o ADELT
V& configuration DES £ UTEZINTWBY, configuration DEE % C, task DEE% T, Actor
DEER AL LIcEE, DD configuration BB lask DES, BX Wactor DES2KRD 5
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tasks : C - T
actors : C — A
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a6 if T € tasks ()
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ERER —BILREA 7V 7 NELTIRI LD, AT Va2 EED2=T 47
—vave L TRRABIENTE D,
UL/& @ defUnify # W T, #5027 74 713,

((defUnify (SET . #%x) (SET . *y) (SET . *x)) {--
(cut)
(length *x *Ix)
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(length *y #ly)

Gf O= *Ix *ly)
(unifySet #x *y)
(unifySet #y *x)))

((unifySet *x %y) <-- (== #x *®y) (cut))

((unifySet #x #*y) <{-- (var %x) (cut) (= #x #y))

((unifySet #x *®y) (- (var #xy) (cut) (= *x xy))

((unifySet ®x (#ya . ®yd)) <{-- (extract ®ya *x *) (unifySet % s#%yd))
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EBREOEBEBHANSE, Actor TIX

tasks (¢,) = tasks (a,—{zH U T
actors (¢,) = actors (a—{a}) U A U{a’}
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>~ (QUEUE ?~ (QID =*qid)
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(*khead *al *newClass *newState *newActors #ktargetActors)

(setMinus *kconfig *targetActors *fixedActors)
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*a2 ~OZALIE, behavior ® become Iz & B replacement #FEL Twb, Thbh, FO
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HD a»b o ~DETH 5, £7, *newActors 1T A Y L, *targetActors i3 T 2S%H
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4.3 Behavior OiB&HAH
4.3.1 Actor M3k
SEHEDALDNHE L LUl Actor BEEOXER LI TFIERT,

{act program> .= <behavior definition>* ({command>*)

<{hehavior definition> c:= (define (Kid> <{(with <pattern>)> )
{communication handler>*)

{communication handler> ::= (Is-Communication (a <{pattern>) do <{command>*)

{command> 2:=  <let command) |

{conditional command) |
{send command) |
<become command> |
<{new command>

4.3.2 send

send 4T 1EH B Actor KA v ¥ — Y B EBHETH b, EFACIIER L2 5 Actor DF 2 —
WAy 2~V 5ERT L, o7, task BERENMEE LB LD, IOMmEE, ROWBEE
RIS NS,

(enqueue *targetActor sxkenqueuedActor)

%72, 56121 D0 behavior WEHO send G HTEET LHERDH L1280, A v &— 5
ENfzActor BV A M E LD ARELFERICER IS,

4.3.3 become
become §y4r i3 F B EITL = Actor @ replacement 217725, S Dk 2T 2D EFE Y
TR EIRETH 5, mail address BELL v, o T, KDL 5% 2 OOREBICEHBENS,

(= #newClass <class))
(= *newState <{patterns)>)

4.3.4 new
new fr4 it Actor EFIH LW Actor 22 %, Zhid, ROBECEHRINS,

(new *kactor <{class> <{patterns>)

Z DB <class> & {patterns) %#F- 72 L > Actor 245 L, *actor KK TE %3 %,
2511, 120 behavior KEED new SV EET 2HENH L7290, EFE Nl Actor 2
APEEDIABEDEBFICERSND,
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4.3.5 @
ZZTIEHELZPERWTERETR > TH D, ROTUTIAEIAY v 7 RFEL TS (H
HOE L—E7Z T 2HEHL T 5B),

(define (stack (with content *c)
V (with nextNode #*n))
(Is-Communication (a push (with content *v) do
(become
(stack (with content #v)
(with nextNode
(new stack (with content *c)
(with nextNode *n))))))))

IO T T LAEERTIEE, £, A5y 7 OESREBanS,
((stack (with content #*c) (with nextNode *n)) <-- )

behavior & TR B @S OERFH > T UL/a OFBERICERI LS,

((push ((with content #*v))
?~ (ACTOR stack ? (with content ?))
*newClass
knewState
#knewActors)
<_._.
(new #kactor stack (with content *®c) (with nextNode #n))
(= #newClass stack)
(= *®newState ((with content #*v) (with nextNode 3*actor)))
(= #newActors (actor)))

5. % =

5.1 Actor OB

Actor IcfXF & 1 % Object-Based Concurrent Model TiZ, 4 VA Y v ANRETOBATH
bo W0 T WIROALEDI:DDATY =227 VEKEBIET 2O, A Y A5V ADER/D1E%
EZAVERDA, TOL SMHEL L 500 mail address DETH 5, WE, 220 Actor 4
Eow BEZIHE, IO Actor X ENZENBID mail address my, m, BFH, Lo Actor »»
LE[INT WD, 2D 2 DD Actor DEEHMD Actor IWHE R RIZE R Wi ITid, &l
NieHriziz Actor a, B3 mn, w, DD mail address w272 T IE%E 670,

UL/a ~"EBRENI 7077 ADFETIEBOTR,GLP D227 4 y—y a8 E > T DM
EPMBICIERT 2 X8 TEL HZE, 222 (QID1) &2~ (QID 2) &9 mail address
R 72200 Actor ZERE L2, FHIC X > T TE 35727 Actor @ mail address %7~ (QID
1DET2, 20 E,7QID12) £ QIDD) F/E3 QID2) V2=V 74 F 5L =7
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7 A4 T ERHBETIIEL L,
((defUnify (QID . %a) (QID . *b) (QID . *a)) <-- (subset *a %*b))

5.2 fhoEFEHETTILEDLE

Z 2T, Actor L MIDMITEEE T & OB 2 HEE 2P OLIKERT 2. MOETHEE TV
DEDIAAIC LV, BE XEEHFORER, 8L UPHEROGHRO2ODCHESND Z L8515 Tz,
FOEENPLEET D &, Actor TV

BAERFEDIBIR mail address & X 5 —F %
FHROEI, Ny —r v F

oS EERD, LT Llinda i, 7NV ERVAIEICED, HEOERE Y —
CTYFTCHRETEL LWL SHEERE S THWE, ZDET, Actor EF VT NLT U ZADL >
D UHBES Uil T & 228, KD EBAESPET2MERETHEAN#HLWEEZ SN
5,

ID = {1} ID = {2}

ID = {1, 2}

+

3 IESROIDIC L B Actor DERL
IOBRELTABI LWLV, Actor ETFNVOBECHETALEEREZ LI ENTEL, T
bbb, T4 7YY= b7 Ve Linda DBEORETH B, 611, UL/a DFEDEEEN
Jex=7 4 r—varyilEIE, LVEERELBERSLEATLIIELLTERETHL, ZOTT
WIIBRHFEELZEDTHY, ROBSKHETLITETH S,
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KHFETIE, Actor €7 V% UL/a TEHT B Z L0k Y, WTHEROHERNLIEE2HA
72o NI L > T, Actor OERKD GLP OHEBOBSH T 2 A AlREM 2 e C & fz, 72, i
DUATHEET N EOBEOREIOZRSMERB T E Iz, &0, BHLA 7Y 27 V2R Z B
£k, MEORRN2E0 5 L b TE T,

S, Actor ETNDERS T 0 Y T LAEHIH T 2EEEITR O, WTHEE T V2 EOHE
DiAAHL E, L VRWHEATOMWITHERDOEMEEZT> T &,
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