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X &2
.2 C &I

AR, = HFa—ky v IHKEOHEBHER
727 (Laboratory for Computer Science, B&L T
LCS, [H#+ Project MAC) O uv 27 bD 1
DELT, Hi - [CHAOHE TRY KAKED, SRS
T3 ACTOR ERICDWTRIHEL7:bDTH 3.
(v Yz 7 bid Message Passing Semantics & T
f C. Hewitt psEFEL T 3.)

ACTOR ¥ i3, C. Hewitt 235, IEHZOREL /-
ATHERRICE T 2 HERRASEE PLANNERWY
DR~V RABED e~ 57 4 7 RAEBAT 279
iIC B 7 KMy, message passing (X v —J DY
ED) BE-SDPEB-TRBLALDODT, Frs7
IVIEEORTY T4 7 X, HFEHKE, JFINE,
SHRMEEOR 2 THBLE - HEFRICHL T, 1
DOBRANBERNL ORI REERETI b0 T
b3 i, ATHERRICEYZ “ER" 0FR,
iR, ERAODO—BIEREEL LI & T HH
WD ORETHH 3.

PTF, 2.icE T, ACTOR L S5iFa%, BHikm
REERNTHEHRMCKRAL, 3. TRIHmBILEI N
ACTOR itk 2372 5% 5. 4. T, AC-
TOR =Fri k23 HERKNKERT S 07
I/ EED 1> PLASMAWE HT, ACTOR ©
Pe@tE & € DEB (implementation) RUHMMEE%E
WL3 F£7:6. KBLTR, FES/ n X/ SHL
BZDEFNELT ACTOR ®=Fv&4i87 7 & &iT
EO XS UBHABEABRNTH202HRT 2. ¥5IC
6. Tiz ACTOR EFVIESWEZESaxX 4
BUBEZROABBRIESEERC DT b Tl
fn, 7. LT ACTOR =F L0k~ 12ICHICDOWD

t A Tutorial on ACTOR Theory by Akinori YONEZAWA
(Department of Information Science, Tokyo Institute of
Technology).

Tt MRIRAEEFEMENESN

* AW, WMECKBIXRI) BdEiCL, FrRLABTERERM

ATHRBEACEAELALOTH 2.
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ACTOR 2R ICD (T

HE &M

TEREICHHAT 3.
2. ACTOR ¢&13 ?

CCTEALHKE - BRREDEFNVE, actor &
FEIN 2 0% (object) L 2D BRRAEDO M TTdN
5 “Rye—=YDPPED” LicEk3L. actor &iF,
IusI I SEBO@MAE RV TEHBRNICHE~NS
&, (i)FE (procedure) PREEL (function) 73& D
LOICHAEPHREERTI b, (i)EHEH 7%
BELLOL S EBEEMT 2 0 b0, RU
() BPXFIREDLIRTF— 2 2hBHCHST
350, Tho(i)~(i)D3SEHORI 2 HNICE
TE2b0%, Aot—VRBRLBLLITL>THER
1t &1 2 FHElT (procedural) It & U TH—L < b
DTH5.

Ayk—I03, actor KXFTEARV—Y a3 VyDE
K (request) ®, ZDARV—Y a VEZEFTT 20D
CHEREH - 72 280BEL, BEREINTEE
& (reply) A RV —2 3 v OREREATBAIH 5.
B-112120D actor 284 » £~V ERITEETS
CEERAMCRLISDTH 3.

P, BREHEL TELEEY actor & FACT
EFT 3L FACTiZ3E0W3 2y k—Y%2F0H-
T, 62HRELTHTR-2). —fic, HEORE
AFTS actor IKEOLN B X w&—YiTI3, Ft - B
FUHLEDLDN 2 EFIHMINIET 20088 T
WBEEZTH &

25| (array, dimension) {ZHA243 3 actor £ A &
T3L, 20 BEOEREERTIICR, AAZ
i (B3-3 M), (element: i) LIVSEREEIL A »
—VERENILL, FHEBOERE new TREZ
2ici3, BAE (update: j new) i SEOERAE
Aty e—VEFENIIL. K3 T, AcHtT3
BHFEROEZFR LSS THHEDIL, HHET— 248
BED1DTHBREy 7iKMIEd 5 actor i3, (pop:)
EVIEREZAU A v —VEEKBZET, BEDR
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/ request message

actor

\..

®-1
OA N2
FACT
®-2
Gin, At o A=)
-] (4]
R-3

2y 7 DEFEERE (L, BETHI) WMOHL,
FBic (push: new) THUWER new #XF vy 7
OXRFEERELTREZZEMTEE. —fic, ¥—
AHED L SIS actor ILESN DB 2 v &= VI
B, BEhTH3EREBRLZDEFLZDTS
1HOA RV~ a Y ERETIZDDE, ARV =Y
a VICRERF—2E084F0 5.

HROXFENAE 1 DD actor EEZ 5L, FIEIRS
EEAICD, FEXFENOHT EIUE V-V a
v, FOARV—Y a v EEETELORAT Ay
=Y EZhITRBV. £7:, BOXFNO_HER
(MZiZ, + % append) IZDWVTit, EEOEEE
RTDE—FOHBEMFTH S actor EEU A v &
2%, 31 HOBHEATTH 3 actor iITX LT &
icThiF . MEE, 3+4 2TOiCiE 3 KENT
% actor iCfZ 1T (plus: 4) EVWHIEREZAL A v &
—UEZERIT L. B4 T, TH433LEARME
D&3ICEHBED actor EEZT L.

o kSic, EFTex(i)~(i)oFasrs iy
VEEBECE I AR T T actor £ ZhiTxd 3 2
s —VENSEIFEROTH RICHDZ T &b
TE3. X5ICCOEZEEDT, actor LI
KEaTFutR, FTuwyt, kv b7—27IcEH
EhEcOHEBY A7 Ll EbEFAMLTE S,
Fi, N—FUTDAEY, AEYNVI, VT ]
2T ETD7 AN, TrAN s YARFL, F—
AR=R, BIEOTR=I XAV PV AT LEY, #
EiCISUT, B—0 actor LT, F7, ASHOD
HEAE D -7 actor OEFELTHREL KK EF N
1LTE 3 L PBERBHREINSZTHEASS. (ZOH

ACTOR #ic>W0T 581

O _ 3

]

-4
A Y »7- actor QP actor DREBHEICDONTIZ
4. THHDPLBLLRLS.)
F1, OB THIZVEVEET 5L, —#iC “v 7
P 2TEZ 20" EEENELD (FHREY 2 —
WEF—2ET 2—NORHED) (2 actor LIEE
S0 1 DORKPIEELZTINC LEERLTH .

3. ACTOR H¥EEFI

ALTR, BN TEBRACHEALNK actor LD
BarmtLiETd SO U HLHEHAL, CO
actor ICESW-HEDEFADIDW £ B2 2.

3.1 actor

actor 1M HIC 2 DDA, script & acquaintances
LIckDBEREN B, script &3, BRI &-7cAvk
—orHLT, £0 actor BRISL T, DX DR
ESHETRL O THS. (FRMCERIIT
W3 EEZT XL, BEBREZSu/5 IV SER
PLASMA i3, £0EREEO 1HTLH3.) 840
actor BZNZEhE -1 A v e—YOEAEDL, £
DERACBT B » v v—VICk > THEBLE N script
TR THRES., (ZOBAKBE BV A vy £—JIT
W BsRSIREREHEEL TH {.) actor O acquaint-
ances X, €@ actor A “Al>TW3” (knows-
about) actor DEATHRTH 5. actor A 13 actor
BEHI-> T 2HDA, ARBAA v —VEHEX
BCENTES. ANBER-TOTYS, LTFLLB
BAZH-TVBERBLT, TABRABRERIKC
J-THBENSIDIF B, (T D acquaintances D
EESRLOLSICEDONE AR 5. THNE.)

actor [ZIEHDSHFEEL TS50, HEDOHE
THiD actor Itk - THERENZbDdH 5. “FHE”
(computation) ZE#TB7-0HIC, KICHHT A4~
v b (event) EWNIFSBMNELILS.

3.2 L~} (event) L#k§k (continuation)

Xy E—IMDactor TADEE% 1 <X }(event)
LEHL, RO & NEBEHETELTCLNES. (B
FENCIZT & MiT & 2 JEFFxT (ordered pair) & U TE
#IN5B.)

(Te=M)
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ZpLd, TZZO4 <RV +OER (target), MZCZ
DARY PDAy =T LS ARV PR Ay L—
TOMBRIBOHEEKRL, f v t—VIRL-TE
RENIF RV~ 2 VORFTRPEDOETZHBTLD
ERL 720,

Xy =Y OhiICiE, ER (request) T34 RV —
Y a vy RULEF— 20MfIE, £DF_V—~Y a0
WMRE%B, &% (destination) XT3 actor
BEENBT ENHB. CDLDIE actor 2Rk
(continuation) &IESL REEESATIA -yv-t: —-JD—
BEEARD & S BEETERLTCEND 5.

{request : {a-request) reply-to: {a-continuation)]

TBECPHEORRERIMICRIRD LS KD
Ay—TEBESC LD B,

[reply : (a-result)]

Pz, BEECEAD A v —Y M=[request: 3
reply-to: C] DSHER %M T 3 actor, FACT ic 33
L7cET2L ZORR6ZQUAv2—Y M=
[reply: 6] H$M&MNICCICEMT 3. B-6 i34~
b (event diagram) ¢ FiIhBZ3dDOD1DT, T 0)
EROHROPIZRT. —ficA <V FRT — R
Aoe—IDBRKERTICEERDL, il
~Y ORI R B HEERT. — 2 “knows-
about” BGRERT.

3.3 M (computation)

ACTOR ®FMIKBFZHA (computation) {2,
ARV FOREFERELLTERESNZ. EFESTR
n#T (A—mPSIk U TEBEETRY), Bige
“SeFT” (precedes) WL, “--»" THRbHT* actor
ORHDFT 2 v v — Y OERXIZFARIC 220 EfTh
nTH & (B-6). COBREHWAT (parallel) B Hic
Wi5d 5. SEDOA Ry P ELELEsigd LT, Ei 48
E2 THFTL Ei 23 Es icsef7e 3. BB Ei——E:z b
2 Evr-—Es 8S5R1L 9 %523, E: & Es OGic)EFSY
iz & &, Ez & Esi235UHY (concurrent) iZE Z »
eEERL RIEFRAOKENRBEELT, 41~
v FOREFEREABELZONBY, ChizFARKk 2D

reply-to
®-5 3! oHEDOAI <Y MK
A R PETIE »e TEDEOS.

i) i July 1979
c—0 R o3
o——-o/ \o
—/ \~
b3 R w R

DED 2y e—VEEMNFSNENT EICHIEL, JR
{RH (serial) HEEERT S (K-6).

JEFSOoRBiER, Y04~y ESFHBICE
TITERVCEERIEL, B (deadlock) PRARS
(starvation) D7 C &2 BN BICOHRABET
5. ' '

&5, BRSO hI-EED2DD4 RV b
Officiz, HREDS <> FULIEELNCE, &
4Ry PTHUT, TOEBRICH T 3 AT S <
PRIBEERBALOLOVEWIREERIBCEICK
b, HEOYENILER M LRI 2.

ZZTERLVOR, ¥HEDEFLELT,
FEREHOHMETNVEES T &0 % 558 (FIRIT
22)), actor HEEF VLTI <V F ORIEFEA%
Bz eTha.

3.4 BERH(LINPAFBOGR & BIMINAE B

LROBEME "R ST EESGI, 28
RDJEF-SV), activation ordering (BERY{LIEFEEIRR)
& arrival ordering (FIJEFBIMR) DABEEALL X
N 3. activation ordering i34 SREEFREER
TEHDOHDT “—act-" LWSBEEMEON
3. Er—act—E: BRI TEL %, E2i3Eiick-T
BlEEINDDEHERE. 1204 RY MLEaT
22D ko4 ~v Y BEICIFEESHILEERENT
y k. (fork icIST3.)

arrival ordering i 1 20 actor A icL T 2 2L
oy e—BEONDLE, TORBEFICEL -
TEZBEFSIT, “—arr—4a” THRDLEXh3E. T
OREIEFIC “FBE” L0 H T Eninl, BLTREK
BEENAZ ERET S Bib, E1 & Ez2 &biC
actor A 2BMET EARVIDEE, ROEES
b, Eir—arr—aEz i» Ec—arr—E1 S5R39 5.

activation ordering % arrival ordering 3 & diT
BRI “%B17” ORFOEAMEF-3Y  (subordering)
ThHEho, JEFOREESL, 3.3 0K THE~RNL2
DOHRYEORGFEH I LThITREL L.

3.5 # (pure) actor & APl (impure) actor
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FRTD actor TZDEENC X - T 2EBHBICHES
h3 BIEICET 3 actor (3L L HILZ DS
EEZIE, A5, FUERcHL THICH URIE%:
RTHOT, TOWKICET 2 bOEM (pure) actor
EEES ZRICHL T, BflE & b2 EDRENE
T3, BB, ALERKCHLTHTLBRALRIEER
X754 * actor 2 R# (impure) actor EFES: BIH®D
BEEALHETZ FACT 7322, BUER (AN i
MUTRAURE (&) 2R&EFHERLLVLRTT
B350, #iactor OPITH 5. —BRICHBEREM
LTEL:HOD actor, MEiTAEY e PEAGLE
{2 R#h actor DRITH 345, COMICEHEREETD
actor b RITHSLEAOND.

# actor [I—RUCEEFEMBIREEZ SN T, BFEHN
RERVHBETH D5 KM actor iT:BEICEHL
Ay =P ODRRIC L > TREOEBSRE 50T
A PR OHBERICL-TL 3. /- CORMMER
—BICEWER EEDN 2 D EBVWMFRICH 2. FIZ
{ZLISPD Y R b NMTBWT, rplea, rpled 24 RV
—Va Y ELTHETHHFEIROMEST, YR+t
WITHISS B actor DMt/ RMib:diEY 5h 539,

4. ACTOR Bkt & Bi:E

4.1 Piftts PLASMA [c L 3%ER

—fcE actor REMEEROCENTES. W
B, 120 actor {T—FIC X H T D actor DEHIC
> THER XN, Z0 actor DEENITHLD actor D
HTOXy2~YDR Y EHILL->TEEHEIN S,
BEEOBPT—BThIC 5 2 O BEHHLS (primitive)
actor G, flidD actor L L > TREFHI LWL, D
actor ZEBHE LD EL TR EH»IZ, ACTOR =7
NVOISBAFICEL » THESICEDRIET XV, FLIT
SalSSIVISEEDRTYF 4y 7EFNELTIE
FT+2&x3, 2OEEDOHEAT— 28l (basic data
type) b DXt (object) HSFEIEHINL actor TH S
EEZT LN

BIIC S ERLAESIC, Y7 92T EYVa—
% actor LEZTEODD, V7MY 2T ORRIHE
BRiZ actor DIEBHICE DX ERISE B C EMNTE
5.
3.4 Cih~<7: arrival ordering OHEHDIREIZ,
PBANE, FROBTHNONEN—FY2TRUY

* £ T2 actor O IEWREN (non.deterministic) LB EML
TS, :

ACTOR #H#HILDINT 583

TrY2TOES 2a—% actor TEFNMLT R
RIS L. AL, ERoHR—
b (port) %EHbH, KRHNC A v £— VEEFIHNTL
BT3nA—Fo2Ti, £€h2E% 120 actor £ L
TREFVIETELY. ZOBRER-LZLicE e
T o EDON—FY 2 THRERSE 1 D0 actor &%
Zhid ko,

1 D actor DERHIF O actor %K T % actor [
DEDEIBA v —IDPDEDILE>TERZH
ApEERTIED»OT S5 Iy SEE PLASMA
AR Eh T3, 4.3 & 4.4 ickT, PLASMA
CE-TELNBEREHET S actor D 2DDRY
2 ¥EH (implementation) #5% 3. PLASMA i€
DWTOMOERIR 12) 28R I

4.2 # W&

ACTOR ¥ =F A Titactor D A v £—Y O®
DLosgE—DEMTH-7. £hTR, Fusl353
VOEEIC B B BA ILEIEEE (control structure)
(FIZ13,GOTO, #EL, BRFHL%) 3 ACTOR
EFATREDLICERENZOTHHIN?

O kS EmEER, 3.2 THRHALA v &—Y
WIZ &% N 5 86k (continuation) D/¥4 =V iC X »T
EEH 2N 2. GOTO, #:EL (iteration), FHIFF
H U (recursion), =/ —F > (coroutine) i, X v
= VhOREEBYICBRC LITED, 2y &=
OPHEDELTH—HNCRZ Z ENTE 5. AIZ
{¥, GOTO i3+ v &—JIZER (request) DHH-
T, BEESEThTORVEAT, GOTO Kk
&L, £EDOA v~V 2R L3 actor ILHWIET 3
VS ESRLTEETES. T, RO/ F
B L, e FHL DS -7 7+ X + LOER
OWAICHE TR B LT L - TERETE 3.

WD 2 DD/METIRBEL LERFH L 25, MKt
FBick-TEDESKEREN 5%, PLASMA §
EE4~RY MY (B.2XIIE-58R) EHVTHAT
3. AIN—FVEDOTREBMELTS

4.3 BWMEE Lo actor (L3RR

Zo/NMETIZ, BRTHLOME L THERELEAT
2 actor OFJRNI7:EH (implementation) % PLAS-
MA TRERBL7:bDOA25Z 3, Z0OHIIc PLASMA
OHX*L £ DRREMHFITHRAT 2.

actor (T—BICHEREOB, /12— 2y FT
3Ry e—VEZEL, £0X vE—JCHELTH
SHhOBE (action) TS5, 5, PLASMA &5
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EETIRA v &~ J D=V L ENRWIET SBIE
BROLIICEMNB.
(==) {pattern) <(action))

HEPERT L ->TEORIC 1 EMAREREEE
A N7-#Ek% (continuation) ICEBEWVWIBERT B
actor {3 PLASMA TROD & 5icH 3.

(==) [request: =n reply-to: =c]

(¢ <===[reply : n+1]))
[request: =n reply-to: =c] RBEETES A%
—J Pt —T [request: N reply-to: C] &\
3Ry — UMD actor ICEET B ENRBEE T
CREM citHEsh, ROTIEEIhAMENST
bha. BB, Cic [reply: N+1] &) X v+~
IhELNS. (N+1 3o b 0 FETHEI R
EIRETS.)

AT, EBRBEZTE-TEORREEES R
#ic% B actor FACT. @ PLASMA T & 3 HRN
RRAPERICEZ 5.

(FACT,= ; FACT, &0 & 517 actor & LTEH.

(==) [request: =n reply-to: =c]

LA y—=T DR =

(rules n ; n et AEADY
(=>1 ;dLaRlns
(c &=[reply: 1) C T LS.
(=> >1 ; ALaBlEDKRIS
(FACT, &=
; FACT, WRITLITOD A v —Y %83,
[request: n—1 ; BREI n—1.
reply-to: ; BEEEBIZRD 2770 actor.

==) [reply: =v]
} 20 actor DEBTBA vk— - 1B,
(¢ &=[reply: ykn1)ND) )

; TO actor OBTEE LT, vkn H ¢ KB SN 3.
AV b SERING X Sic, FACT, T2Esah
7oA o=V OBERFTHIHMNN L 5ITZDRIC
I/xhMECITINESRS. ndtl ok
L&, #y&—Y [request: n—1 -..] HESN, %
hBBEU FACT, itoh 3. $3L48RI N-1t
NCEB IR IO Ay E—C D TR T I-Rk:
(==) [reply: =y] (c&=[reply: ykNJ) Hicic
FWsh, SR N-1L10XKNERTRLEAS
GagiRsh, BENCHETTS.

* CTTRT PLASMA OMXRA 74— JORDEDEEDY

THRUKRT DT, ERMOT V5 I Y/ TR, ERHR
Foaovxryys VEROAEBEINARXMBAN ST S.

P i July 1979

reply=to

FACT,

B-7 3! OHEDOL <V 'R (Gad)

reply=to

re ues{

reply~to

FACT, [

kl—,

m
=0

H®-8 3! DHEDA ~¥ MR (FRHY)

Ay & — Y Mi=[request: 3 reply-to: c] 2
FACT, 25N THORIZFACT T * v £— VM,
=[request: 2 reply-to: C'] 2% >h 2T 4R-7
g4~y tRTRET. M: ookt C' ik (==)
[reply: =y] (c&==[reply: y*kN]) T, yiz C" s
HETZETEC LN >TWBHTH 3.

FACT, o T HiEh 2B ED L DI A v
=V AR B30 ERBHIC, FACT, icRFEL /-
BYIOD * v £— Y MrhOfkEE C S BRMIIC £ » £ —
Y Ms=[reply: 6] #%} L 5T TOBEEL < b
HTE-8 icng. C, CC" OBy HRFHL #R
BT3B 0R2y 70L& ICBOONTVECEIC
FEXNI:-W. (RAl— »2 knows-about BBZEA R
+.)

4.4 MEL (iteration) ¢ actor [ L Z3%EH

RITHRBE L (iteration) IT & -~ TIEEMO B E %+ 3
W33 actor FACT; @ PLASMA it X3RO &>
BRERPEL2RETA LS. FACT,: iz 0RiBic LOOP



Vol. 20 No. 7
reply=to
()5
reply-to
reply-to
LOOP Ma mf
reply=to .
==& ]

(6 e (==
-9 3! OHEDA RV MK BELH)

&S actor #RHT O LOOP ##EL #5183
3.
(FACT:= ; FACT: #RD& 57 actor & LTESR.
(==) [request: =2 reply-to: =c]
PR DAY B
([requesf: [1 7] reply-to: ¢c] ==
; BRI & n D3
; MM cD A vy —IBELN LOOP LR 5N 3.
(LOOP=
; LOOP @&kTUTIER I NS actor.
(==) [request: [=acc =cnt] reply-to:
=d]
; LOOP 0RBT 24 v =TI D —Y

(rules ent ;ont KRT3BADY
(=>1 s bL ont 125
(d &==1[reply: acc])
; d T acc BB,
(= >1 ;bL ent BLEDKIED
(LOOP &=

; LOOP KRTTUITO X v =Y BRLN S
[request: [(acckent) (cnt—1)]
; BERE
reply-to: 1) ) ))

; RREEED

FACT, tZFB 3 A v t—VhOBNI nic, &
HCiZcicH@sh, 1ENox [1 ] 2HEEE
Lic Ay —U2CEEbic LOOP t5Nh3. 1
it oaccic, nidentic, CRAZNENEMSH,
acc 37 FanV—2ELT, HUV 2 cnt DL
DIDBLBEBEEN 1IN EETacc AVWTR
BENCHTADETY  C EARET. OB LOOP

* EDMBELERE LTI, “WRS ey YR TFLATHED 2
Jazs—vavOlBhitET 2 INEREREALLELS
@”1!).00) f;&:zg%z}‘

ACTOR E#®itoWT 585

ROUDHELMECEZ L 3, BIb, BROEROD
BED & D IcH IR C, CV is K RERR IO
2y —Y M=[request: 3 reply-to: C]
FACT, wEELTH S CiT Ms=[reply: 6] 2325
NZETOL XY FRREY O&Hici3.

5. ERT0EX/AHABROEFNELT

Ao =PEFDELERE-THIEDONIE
BiA R (object) TH B actor i, KEMICF
BB THE XSy EETNLL
TAPIREMD T, HRIEADOBREEL b OB
F— 2N THEAEY), Ny Ty, AEYNY
7, ZrArpEbEFoTE. i, KEBOT—
2OERENEBEERTIDOV I MYV TER
B bDEBEMICRACEDTELZTF—FN—RY
RF LR, FOMREED actor KL > TEFNVLT
&2, Fh#k, 5L oxR, Foky¥, 2%
Y, F—aR—RuE%, BALREELAHETHE
AL-HERY X740, BiLA vy £—V%EELA
5 actor ORMAELTEETEZCLRALHLTHA
3.

5.1 SHBLER

SEEIMIEZ (distributed system) DERIIZ L D
BEZBICL > TREXZN TV E® 20, ZITREX
D7 oty Y LEEERSHSOFRATREIN.
DT, ¥ AFLLEEHET PR SHSN—F
TTHICADY 7 P THRDEELLEVLOOLE
BT 3% ARV—FH VISV RATFARD T — 8N~
ZQIEEBEPEED N — F U = 7T OHERILSHE
&Itk v, ARPA BHOXKREIHAREL, S 10°
DED=420Fawy 32 EALIY XF LD,
Hoare!® (D communicating sequential process ¥ T,
FWARZ VS LDBESakX /BEIVEa—’
YRAFLAMIDEBTEASNS.

SBRBNEREBEENCEM ST 2RLEETHE
i, YAFLOLDLEIBREROERATOY AT
LRI DOVWTOERRERERBERVLVSCE
Thd *ve—IEXEODOYENL “Bh” 08
BETERNCED, 1 DORRERBMMOZHOMHE
REZOKBENICE - TO{RELXE=2FTE2&L0
YR 20D, BCRFNLEROSCESNTY
AT LAEZMBEEL RTHNITL S0,

zoc iR, BhENEBEROHEETFTVICHL TR
FENTOE Y X7 2K 3 —8k, AT
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RFEDEZ LT L2 KK, BHERICBHTIREH
B2l & IR MO AL R 82  ShicEiR
T 5. Ehik, ARBAEREEANICES -
=FMLT B BICR, ZOThIT “HEHRNTE
B BeFLrothiilsAEhERETHS.

5.2 ARV PORFE

3.2 TRk Sic, ACTORHH=F LV TRLEX
BITHB4 <V b (event) i, X v+&—ID actor ~
DEMELTEREINN. 1 XV IOERELT, #
v 2= ORRTR L TRBEAVED - - EBHE,
BB BOISNRIL 722200 actor 15D X
v & — Y ORI L TRIMETAMERBIRN TR B Iy
AFL&kicHEL THI 3 RBREIRRIE (global
time axis) VB HITEWSWETEHE. FhE
O & 5 12BN BR O RO LB iz & b TS
V. (REMATHERESEET S ERELT, dtig
HZHE2ER I HED* v —VORMBEAMO KR
M5 ORMAOKRBEERTSLD D, THHOR
fBixhic 4y -V NRA—0 B FRIXZRIEED
ZF) REBONECHBULEVIBEDOENLLD
BEETHA9.)

3.4 TiR~f- arrival ordering 2K 4 @ actor T
HETE2Ave—VORBEEEEDHZ2DDTH1
M, ZZTERLZZVWOR, COFEFITIIELD
actor O CTERALMIICEDLNETLTHS.
R15 3 actor {ZX49 24 arrival ordering 2fH% T
B2 - - Rchyesid%h (local time axis) 2% 3. X
T, B3 2D0 actor A1 & Az H b DRFTRIEE
it L ORI O LBHTIREIR IS B - B ic iR, AL RU
A ZERICHOHENB L 2001 =V FBEELT,
ZORICA S DO FRET (BZIT activation ordering
C&->T) EFSUNTIRETH 2 LEND 5.

5.3 fEoRXhOMFHE

ACTOR HHE=EFicBIT, actor HOEHDKE
Ei2A o -V E->TOHTON S, 3.1 THih/
&31C, $5 actor |3£D acquaintances /BT 3
actor ICISEEA vy e—VE RS T ENTEE.
actor A H3fhd actor B % (EMICIZZD&R%:)
4l T 3 (knows-about) 7-%»iCid, (i )ANEOH
HEBEL S BERAI-TWAD, (i)DRFEIHDA » £
—VERRGESNRRELTBEAZ LI e
ODELLNTHB. Fh, ADS actor C TA yE—
VEZE-THOD actor D DL&RI%E C iICHISEBIC
i3, ABDER>THRBNTES TN,
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zo &k Sic, ACTOR ®F )L T2, actor [HDNR
Dt (2N actor DT 3 MMOER
CHBEha4,) CHRWERBSS. COomEDD
DUBEL L BEBT5Bic, 120 actor KL T,
Z D RFrIRE OB R TEE 5 €0 actor ORI
D8 2% actor OIS : acquaintance vector!® ZEZ
2. acquaintance vector |(IRFTAIRENENICH > TE
b330, TOEMMCHTIHNERALHICTED
2, RxRUTicEHT S 1~ + OBINE (partici-
pants) &V IEEERN3.

554~V EOBMERRD 5 bOWThHTH
3. (1)EOBERTHB actor, (i)ZDEND ac-
quaintances OER, (Gf)Enx v x—YHicEdEh
3 (ZDBHINERENSB) actor, H 3k (iv)E
iCk->THEREN B actor. §RTD actor {E, £D
StA-Bic, AR/ acquaintance vector %L, £
DERRBEEOEDI <V tOEMETH 3. CO
acquaintance vector {3, £ actor 28X v k—T%
ZET B0, E0OX v k—VHEERINTNS
actor (ZNIRBICHRME) EHLERELTHMT
3. /0%, actor (2% D acquaintance vector DEEFE
ENOMAKRTOENE I ENTEZ. Hic, TORA
T acquaintance vector DEREZTRTHEATNHT
LY JAR

ZHLT, actor i3EDRFHIEHE EOo[ickH
T, %O acquaintance vector {ZB X7I\> actor {T #
v k= VEEDCERTERVOT, HEOWNICE
bR n B, Bic, 534 <VF E LU b
E' 25148784, E' ORNTH S actor KU ET
DAy =Y DPRTERINSTRTOD actor b/
EogmEo 1 ATROhiENR o Eitiss.

ERoBomnoRFRED DL, * v e— T
LA BT IO HGE (broadcast) Tk > TEEEh 3
T EREAMIIZES DB,

7, ACTOR #HEEFL T, HL L actor 3B
HICEREINBEOT, 55 actor HhORT, H5K
AT “ROBPREFEETZTXTO actor” &5 HS
MELZORMIKEREINL. ULhLuss, ZomH
ofth O RFEER, ABRFABRICETE oy
DHANROBIIZE(LE ACTOR =FNTEXZD
OB E XNV EAERLTHL,
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6. TMT 02/ FHLEROLERBIEL
&

120K 0 ARPHBIOEFEN, Rkl
TEALELDICBET 27oBitit, EhEBERTIE
FagX, FotyHOFHS oS5 L—R1H, OS—
OBEVSBOEETHS. COLHINHBF s T A
DEROEH, ELVKEAD:HICIR, RekicERS
NEERNEDLIBLOTH I hEMETICERT S
HERLRIEL OHRETHE. i, HES S 549
F¥WSusS aBEL oL ¥, EhOoLHEBRICE
HONLEBORELAERIN TV IHRIET S
EDHEZ T EMNBILING, HKBESowR/
SBLBROBE, BEOEIRBL B 24 3V
7, FRicReRORBIWKET 200, BIHE
BBREETOB (deadlock) kAL (starvation) O
OB - BHEicELOEERE L bRITESR
V., Ehiki, BES o X A RABRICEL 1 H:
B BRIESSEMMNEL 3.

ACTOR EF iz 3L AR S0y 5 L ORI
BEUCBRIEEBSHRINTVEY, zofHkickn
T actor DEEEhH local state (RFTHIRMR) LFEIIN B
BOERICER SN S actor DIRABE FVLTAERY (8D
B, APV AF—ay LiY) KRR TXS.
ZOBEELRANT, 2R o XRTHE - EHEN
BEV2—NOREPEBOEBNEING. T/,
oL Ebic, 3. T4 < FEDERST
& 2HSEGORLLHERANEEF L 2BR"Y %
BRALT, EVa—n, 7o XWOBEERARY
FOLKELTORBIINT 2HREBIZENTE
3. :

CO XS HEBEERU C ORI X5 RIERS
ZONTRTZTADBALINY, 34) BT
BRBEEROAEANT SHROBE, £FAR £EA
EWFNcEZ o R EZLLT, TN OOHEEER
PE (BER) 24kl oML (task speci-
fication) 7L K35 Z S5, % DHEHE (implementation)
ERIETAFMRINTVAS. T, 40) TR, ¥
OHRTRBIENSABFIENCT 2 ¥ A TE IHMEBTH
YRFADEFNOHBEEOERORENEZT
(T3, 25, EREBOABNERE 21 4
V2T Y v SOFBESHREL {ERT S DICEKE
KHRIN:HREIVCa—2087 05 20H
B RBRTED-DIZZOFENAVSN TN S®,

ACTOR B&iIZOWT 587

7. ACTOR 7/ DK

Aficit, ACTOR L 5ROV TDH SAL
ERNLHRLE DD OFEFADISBIC DN THBIC
BhT, AMicksts ACTOR BROWELKL S
zEict s,

7.1 Scott-Strachey £5J

D. Scott {2 lambola calculus® O EEH)EF L3O
E{EY, Ful 7LD “BK” LLTH3BOMEN
EA¥AMIS3) 3 denotational semantics (E/ERAJS
25 ARKR)Y OSFLBEL . ACTOR HK
EFNRA <Y VIOBEFSTICET 2B ED
E@EM D, 3.6 THEAL fodll actor OERIZEH 3
HFABEOBRELTERDOEBZ ERERW, &
7=, actor @ local state LS4 d H3ROMBE
BEMELTHRENBLEI SN, Coficd,
FREUT 0/ 5 A REROBMO DT actor HI{ DR
FHih 519,

7.2 7Yz MEAERBOEFT

SIMULA®, CLU®, SMALL TALK® ;X 0D#
7 2BPOPAE b - F T V=2 MERAR SO
731y /BBICHT A EMECHR e F 1 7R
LT ACTOR HEE=FVERNWBRZEMNTE 3.
NS OEFRIATINEREL MBI THEVDT, &
DI TAEETEVEETHIT, ACTORHREE L
RZNCDEBDL7 /T4 7 RLBIHEEFVE
LBFRERI B ENTEL LSICHREL-D DL
RazLdTEB.

7.3 AFHELOHRF-IE

3.1 TN L DI, 120 actor NRETE A o
2~-TDE—VEELTEY, £0 actor 132D
FEUI:A v -V EHTERIEK X > THERIT S
NBDT, F—2HLREL 5 actor 12, HEHR
F— 2 BOERA (instance) LEZS5h3. ¥5IT,
ZD XS actor ZYFHFIZANON IS, X
BEHOWMBEFT—2BOERFE R T EHBTE
5.
it Sata Eilles ke ab- S v alan: SrisR AT Y- Laiv
Fo—F (RZI28) OABMILFELE) 85D,
27),33) iz kEEihTVWa, UL, H5HE
EETHE T — 2 Ric T 3 RO IR 35) 1T
Roh3BEETH 3.

7.4 [R¥AiR (Synchronization Mechanism)

PzES P oL ANBFHIL TENERRT 2709
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iR, Fo e AMORMBRLEETHS. ACTOR
& ¥ VT2, arrival ordering (3.4 BRR) OHEK:
ZRELT, A2 er2ACTRBEEZ2CEMR
TEBY. & 5ic Hoare @ &= 2D ORHEESD 2
L7 TLH 3 serializer.1® |3, RI#iL & -T
FAL 722 0EEL2 C OB THEVAS (encase), FH
DT 7 e REHATIHREE 2T 3.

15 4AvFYRAVF=vay

actor LW\ I EAEBERDOERNILN S (object) &
LTERT B 1D20FRR, 4. THBicBWeTos
I8l PLASMA 2R Ta—-FiElC e
T&%. PLASMA oiE%iz MIT ¢ AL Lab. ©
BRI TH5. £ofhic 29) icBnT, HEMEicR
WEIBRE A 72 g-actor &S FEAOERNPLE LN
T3,

B4 @ actor itw4 Jur o4 DYTT,
N=FY 2 TIEHEENEIHOEBLTYCS &
WIEZBFBEICE->TV3. COBRRTa L IDEE
E[EY (garbage collection) ORIEHEEE 1529,

7.6 ESRRF=pRt=YavADER

actor D& 5 UFHMAUNRIL, EIXR e F—}
*= 3 DHFCERTLES. FOBZPOF+a
¥t ERROMTCEL TEBHLEED LD, TV
7T 4 ATV 4 LOBRRIC X ZWR%E actor &L TESR
L, Z0 actor 288[/icd 3 TV @xoleeo
EDTE. 2D XD actor iIThEkT 2 FER (A1,
script, 8.1 BR) ILk - T, TVHMEAE S WHRIC
R THREBEEROTAEABRLED, BAIhAR
BOF2v 7, HEMORSEOREREAFS5C &
BTE3Y, coFRick-T, BR, Fratv b
Y RT LDFRREPREURCMBEBERDOH E0E A
TH2ETFREN 3.

7.7 Z7=X~v 3 0GR

2RTFE LT, WHEOHEYBMLHE (Bl
3 F+—V 759y, F=2RE—n, FRE)
AICERL, BCMobDfERAERIZLAI T =2
~Ya v 7 4AI3, actor DRFRISHAAB TS 3.
Kahn®3 actor i ST =2x—> 3 Y HOEE
ZHRL, ENZAVACFY T2y MIT =2 —
¥ a VEMAY X7 &%, MIT ® LOGO Lab. ick
WTKRBHLREEERERL L TRV & 20) it#fl
L£XhTW3.

* AR LPTOXRERELCR LEDT, REXRIICRRI NN
FYPFARIMTRBNCERDH 5,
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8. W ¥

AROEMEBEATREICRELI AV v EEX
HRIEREMANEN O RISRRICEBNT 2.
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