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Ing 1= 1 object Chake. THE 8380l INEanELbA NS0 84
|t clesrBmsten] wreang the plumlnty ol corgases mesclinea
of e mebeah, 0 e Btk ElAnGls dd b
Inetancen, e the agamt pocass e, meay slmilarty ba
disrbuUied 41 I COMpuER rmchines ol B ns-
wirk in & dap BY, the obed miprate method, bk
miorate mythod v st miomte method 40 pa-
forrmad within te agant procaea. it shoukd ba eded hat
thes mathcle periormed during sleg 85 need not Ba par-
formed in ary parbtioulor ordar, ord each ey e par-
farrmed rruliple s, I desired. Mareover, oy eome
of 1 srigahy st sy Db chilie it A gl i,
If el L

Metied Call Wodels

3] In an ohect-oriathad langpege, an obect
cigfinmg g ool potion of dere o opprationg oA e Feath-
s o proosdras Iy rmanipulats Hat dala, A malilod
cHl| wvries 1 mathed on scs egumema. n e diabdk-
ubtd bl il Mulgudgs Bha Ual wwld i Uee
presart invention, 5§ method call ey gpen macHne
Eonmciarinas Tl ik, e i whees thia call &= msde
mEy ba ciffersnt then e mechine whers theohject con-
tainirg S called realivad regidas,

K] The present awvarion povkdea tea diftamrt
W of proncols for wmcuting medhoc. Thass o
praizia derlve from tha Tact that the caller o 8 malisced
and e caled obiect may ot e pineically eshed on
the sarma mechine. Beiore describang thasetwo calig
protoe, 1t i upalud to finet s Laln igwt wnd slow necwee
andies Lo oljecda. b U Rl endiin mndi, o bpeil
flald |8 ecomamerd wihout chacking end e sfereacing
thwe cojecl's idamlity in tha dbject space. Such an opam-
har Ig only volidd B the oojact i guemmesd tahe v oaaant
ar this onlla’s BALL i His ks, oot i ook
throuph an aclinary sckdresning acheme. In the ke
SCCEEE M30M, AN objectc global locatian muH ba
chedexd via tha dyat specs ond dareferewcad mary
Tt orvl of il SOt € AscEttid.

Dt I oder o ullize theea teo acoeas Tedea, tha
pramart Irmoamticn ol res th BoBcwing S0 calling proko-
[F1].%

(1) A "RPC Modal® (roedba prooedura oall modal]
L B e e Rt 0 ety TG B Mpthodd URg on
mea whare Tha 7% chyect thal ewrs he melied
regiclen, 50 that fleld ecceeses of 1he chlect can
Ehatlys B o in ikt mode, Mo dersbwanaing of
e objec’s ghobal Kentty Ie necuired.

@ An Irmvoker Model™ reallost e tow BETRE
rgcke. Amethod rune g the caker boaoe and dosg
el recure tiat te s obiss Ba o I S
beoms, o2 ekl mzsessss reajube s ofeeechigg
Delora Ahly acCasing. Tha Irvoser Mmoo
elows coda o ke nun | the aling o called |oon-
ton; the Iy, on dfererd machingg within the eame
et

M&E]  Afhough the uca of ol of e ST of e
Py Impsicis pllickncy; 1atter of s o Eokenis

IS G paiog i Do

08T The RPC Modd asd Imvdkar Mo are illis
trater In FIG. 7. A glrgly et spana e baeas, Enrer!
ard BacaZ A medod mdl ) 6 newEg w0 Beesd,
Mathnd miif Yl m modhar ¢ md £ which [ amameeend
writh ann obpec x or Binke, Udie e APC rmadsl, ecme-
pulston In malhed m ) moves 1ron Bees? t© Babal
e cigedt x ard the ataccaatel malhed smi
remidan. Thatls, tha melled cmi{ ) oot on Baped
though B e Silled by 4 reslnod unning on Esexd,
Fipid Bcpanss, @Eh 88 the slaiamett "“TEv1 = 07,
Gan be perdormed we a loch computaton mequiking no
commurscelon bebrsan Tha bEses. Afer method x.mi(
1 s compialed, Sormirdl returmio mathzd mal ) on Esesd,
Next, B secos] method, 2omé| ), esmnciated with abpet
w o Pgesd & called mdor thy Immine rmncie & remete
rarar e ko cbiedl x 6 oreaiad o Bacal, And rivethod
im3 } b run on Bsas? mibher hen on Beasl. Feld
A EAE, Bl de e Slala Tl TEy = &7 (e
iritlerton ol e GommBcetion evert bebeoan Bosen gnd
B,

[E] Hpacial ceea o melhod calle Ciuca -
ETUGr NEthocs of [EkanG s mahods ol L GEE ol
metting ailher an Anchored or B Fameds interdaca A
Gonsiuactor nepthar b sbages caled IR the RRC model,
ance B mighl have locatiom-desamdent inlallzatian.
Tha [Meanca natve mathod o anchoned objecie ot
akeys ba caled in the RPC modal, Bee thessmarnks
of the Ingtarces vy depanclent on thelr (noriong. The
WL indetr 11weleCCl B b e TRl ool iG ol ¥ ons al
the bamen o which e agert thet hes e sceml object
NGNS,

OUF] Frogummon mey gag apikchy spedlr g
et i ot i i’ el C | Swomalcl B dwciiurind
uaing 8 methced name with en '‘@besel’ apreasin,
Aftrough Ihe Aakar malhod B &okould In 4 =aler DacE
by caimill. inthiaml, tha caller beag tha bass on which
ol il ek i, Sri Hiwe ek Ok ot T rwietied
B mcaied might ba difters, st thia does rot mieaan
amor Hnce T (Neanca mathods ard fisds e s
tmaawstal iy Ui cher anases irnaka

K070  The langumge ol th presant Imantion predang-
By s et i ollaeing default Bafando

(1] Linless smecl ad olharwise, mathods are aleas
called n the Imeoiosr mcoel

(2] Whin & pregarorie desafivs an APG rstod
meclfler o a mahod, the methed disecily scceemsn
nHanca lakde o oad cblaci In tha feet nmode,
thcugh reallralon of this prodocal requiies e
En o o to T Bess wiiire 1M EESSiAomd
el e | b

@ APL moolline can LE3 by sopled 1 stdic
mathats In this case, satic mahas e calec at
tha locxtion why's thi ciage obiwr |2, mad than e
mathade o aea alatic fiskda i the lBat moda,
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CONMUNCABON Biivean A0nis

fgT1]  An ager of thy preeent Imerlicn comrmuml-
cabas wilh snather agent by iwoldang nteface mathods
G UMb o] eie, ko o Tl (N much the zame vay
Jivls R FEl a1 rnkeiend e eedandt & Faeviohs
Irmriars I rslinme with tm sgahea o Ioviones
it it ey B calbed Fronm ramobe Agarts. Sec-
axl 5 chss Ikt impdananis ta axma niErece B
dalined with the mplevariston of e resliecia Third,
an hatance dhjsrt oeded o tha e cass B
recordad in aftha - Bl BOeni's oW regiEty o Thl ghoiodal
reQETy AgeTt hErth, B remoe apen KEWE I BN
chiect In the reglstry wnd recahves the objed! relerence
o the scual chiect Arndly, T rermols aperd mey osll
s INEEnGS mahod of e ramote obict In the APC
modal, which 5 alweys appliad o the rmota meliod
kg grrreg: Aok

[OF2] Cnos e cbiedl relorios & patead to e
renorie egertt, tha remo Instanes call Fey paas more
ro L ol el vik BT Tl L Lk aeicle
agend ard gel encther “emale refarence 0 | reum
VIR, B0 SAOAMRNE BgMTE of b gy Goupded withl
many dbjert refEences. The angeme s and The ratum
VEILHME &M PLEEM D rferanca whan tha objschs Impls-
mweria 8 Ramae nladacs. Cihemias, 1bay are paasad
By vl i e Sopy o 1he crighng). Wihen oblecls: are
copled, tha corshiancy ol theisd valies In the obiece
B Tt Frall FTHI TS ETORS RISTIL

Dyngrri; Linking

(0078 The preast vorrion sk e cleos definl-
tiors {i.e coca) ko be dymmically injacted imo s namng
Fogram Thic leahe Blis applcakong to Incemen-
by anhincs T funcboslly withaout regueing e
restpcalion. The sinaciuns of the dese. lacder thel pam-
ik thikk fsafLire & BTN Io Fadaind ImHCHaniE: found
ir plher langueagea that proviela dynamic inkang of new
code thvstures Tag. o o Kook). Hesesind, e
Innzhe:tion of & diskiaded obied spacs AEsa IEEUEE
Mok Nl vt I Dy s Wi

[OT4 Chmr br hierclobilnlo) dapsl seweriis ul Uss
pranant Ivsgntion, g agent hey mong then one claw
bercher it artirol Rt 530 wivied b oad dactes. T
Ared chamg ks ar funl (5 Shantae ol thel beg Inning of aae-
cutem = wrefembly Inkad 1o Hha basa where the agat
garts 1 run, eo that wesr-delinad dascee ane gacked
fram tivs bika by defack. Howendr, widn an bt
wigmiea o & nes beas whene the ob|ect’s clees bea not
1t Dlan eedeed, e clar cannot b loadad fram IR
na bees but muet ba trenglermad dnom the souncs baoe
(ony which e Siyhe wis: ceiinslly &rissbacd) by | ehetti-
imalhan Lums.

[DOTE  CHaSE O LSO MANS0s Ciass DG,
Taugh il & et necessany thet all oess chpcis eedde
¢ thg samg bass a6 the clase Inpcle, he clume loader
mual ke if 8 cleea obyact 8 Glreedy oeated, orwhare
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e wChul Cass thiecix i, &0 Tt H can obeans tha
rules et mimch e b oy ona e uljer i b 5 o
Boncii. b uddr-cirir e Bkt fiik | ocaded i & Spidifs
lbcal diah that e diflersrt from tha baes on which &n
ST siarts 13 nun, and & DrOQIUTITHSE Yishes 12 (osd
i\ cless, the progmmmar may w5 a base-depandant
Glags loader.

[OTE] “HIS. BA-B shewr el b oF Glirk o
iy FIGA 84 and B8 ahow teo caees o' object mkps-
o b i b whinn T covrbaparding dess e i rot
beded, whila FIE. B0 hetretea 1ew clmaa objert orea-
ton,

[F7] KL EA ehows MEgrEnon of 5 okpest N aE
Ermry clapsas Core class [lrares mpy b consldered
B reesening systemn desses ol modhable by the
PG, Thcors st 188 MEyY LWEYS D ioacea
from a koeal disk. A5 showm n FIG BA, Besel Foids a
clage logder and @ e ot (Clert) md Qe
mEtard of 1his Dase When ' MEhos Mass B
Bamed, the ciams e corvaining e onde o thia ol scts
Wl s Bl (Gl Tir G By Lol Kol 15 ik
e periormed. Aler 1he obisgl migretes fermw A}, a
raTobh rainerion i thi def ey claks foatd on Basal
ke rester! on Base? (erroe B). Hm iy, 8 remate meler-
S0 13 th ML SRAN K B3 cTEied (ATOW ), Sinca
Cazal Bacoe dems, 1 mn be (padaed from a.digk local
1 the machine on which Eaes? iy foond (erow D} and
lnkd 1o ha Inalance of Clasal {amow E).

LLIF. ] FHA. B3 dapicie obiect migraion i L e
demned ciass. In his cass, the dess fila must be loaded
fram g digk In which g las llly wige, or dem the
Snmoea b ol Ly riiges 30, Dinkdss e Gowrod e
met hms the cbas fla FIG A5 Bosyries e lnher
amrple. Besal hakde 6 cless ksder and 5 dessoiyect
{Qeea2] and an extancacl this cegs. YWhen the (e
iAoy Migrahes [ BateZ [Rriovr 2], riatiobl nihs-
eared o he dass obled (Bmow BY end the desakbeder
aTaw C) nre axiabieladl TR Memols retaranca o tha
cizaa badar {amow ) akee fubwa dymamies nking of
sk Tl cricideie] o Einbb] b Bl ety i ienllyr kod el
i Base?. The remeda referacs o tte dees abject
(T 5] requined DacLums te cim o3 ect My o
yhilm| mplaba ininelEse Tiea comss [l worskesrsy
rythad drfinitiong g then copled (R O 4nom Bags 1
o B, The kb b pnd 5 Hver? [irboimd 1o s i
Riy twrros E).

(0078 Fmlly, N5 8C depicts ha crealon of & naw
;iagg ohisct Here, g Comoutalbm on Baze? makes A
raliririon 10 B riwr ikl BARs holds & ol ad e
ead & cem nbipd [Ceasd) The dass nader on Begs?
k simphr & ranvds referanes (imow A o I clasx
badsr on Boesd. Tha cieos logder Inack 1he clzas fle
from & fis Eysiem ownsd by Basel Gimow EH oo
Bewnd s bl 10 sypalern furreme O A reow e of
th Chssd obied (5 a0 chelied O EaEEE, B NEN
mstEnca of the Classd dess il i6 Bk reened DN
Bame2 Since thans st ag un g redenency to L ghwn
clzaa pbject in e Eyslam, & remos Elaence o the



Clasca objed crealed o Baxs2 & scticichad on
Bumim {runcwe D). Heas, fuhrs refeices o Clasect d-
tiabed o Batal will rifile 10 sladic ields and mathods
fourd In tha Cleas® dosa phipel reekent on Base
Bttty Sy o

DU6A] T rurtitin sydHT e igis & GaE sruches
of a 1aap ard prvddea apedal fundons deoribad In
Hum iwendllion by the irmelnks s, A FRL 3 alkSwh, sach
baes |8 atecherd 0 8 cameaponding rurtima BysEM
thit provides caciain naErseoemanl finchons Lnd &M=
MU appart. A Sga SNIEECSinn SyEEm
ny S Lnad 1o seres Al of Ihe nntne sysieme on e
partioular maching An axanl mey comarss 8 plurdy
of mLbagaThe, sach d wihich hesiaes on Stk Batid.
in this casp, mbagats in the sepamis hases ara oon-
rpcied with thg commuricaion gyethemn g aported ey
e rurttinma Srstam o Skttt bourid on thas raspaiea
hans

] FHA 1S dhgic b el g a1l i i Lo devcl
it nnllme gystern Ir datel. A Gaes ingiudes a gty
o chire Bk, Wiy ks fiad, o many'y, Bk
meTEry anl aubagent ool akaage. The obect
IYPTIONY CIORE Bl o0 SCIE 11 & EU DEgend, [NEIuing rsi-
ence ohjeckE that refer o mmota chiscls wisda ha
subngent Tre abiec memcry e masaged by an object
manepar In 8 rurlime eysiem axd ponied 0 by an
objert tale n e e1baganl conirol slorids. Tha Ak
memery soes lhread femes, used by the Bk oa-
Quier i marage ik sopaiion Claes Mos hold pro-
ety Bodi Ul i6 Goadrkad by e ik, eoéndul e,
Ths mibagsrt condncl shoregs Bhores maregermnert nicr-
matFm kv 5 mibagart. An egent D ir the simgent con-
o morape Domtifioy the smaclic Q6 10 which e
Sl i Bl s (R i tH epitt OF wiioh thin Saba-
et s 8 pad). An obect able In the mbapant conrol
SlOFL] S poinik 1o AN Chiect mamary in T RIDAJET. A
tnak atack in tha mbagent santal roage panla b a
ek mamocy b rraicteEn Hed obugenlt ek o
alaiea

POEE] AN LT MENRDE MAL0SS SLb0arE In L
Lior Lbil gy sukaage Lo ilrw oloroggy ormd wamnimm isal=
Ing with w twek apauter thet Inglanilates agenis, Pe-
dula pPwograTss i Hhe olass filad, mdharisdes objsot: n
th 0 #G mMEmcry, Jrcl MR B o0 ek s
in the iesk memoy. Since bolh BEks ed chiecls oan
migrete freal within g0 soent amd amona subaaeie
riid iy ot il b, S0TRR BGRRRCiAT) TLE B
avallahla to tranmmit objec and Eak Bmie among
machines of potartisllyr difansrt typas (5. Pataragams-
oue machineg). Cerglration la 8 pocegs wharsln g
corrpiar ciale shrucluw (Sus &% A s of graph) with
Insrnad s b sarsfon sl o e Nal cojend Buds
& AN WTEy). PoORtaE 0 INe onfgine wra rapiecad with
ilces in Ie llatiosad re@esamstion and st
ated ag poirtyg on th recening wowt. An irplemamy-
ton ol a eaidizer B araghtiorsed, reqang onby

= e o

EOCIL GAMN o IEABS T G/Cied 1N E INput elruchrs
dm pnxer |y imognbed.

OEE] The tnek mecuter ploo communicries with g
task sarmlizer, 10 which tha eeclsy makes Epaets o
sinbe tmekobiacts and @ emate accees comraller, to
wriioh B covbcaien’ MMalaet rom Lt i conll reerols mcthe
min Neinlin o one Imoieeerellan ol e ks
SCCE Gt dnw dedcaitaed Deiow [0 e Sechon
ertited "Fariime Den Bmscura"). An obied manager
g il T et Bos cEscacki AbEmE by -
g cajerts In the obisct mamany, end In paricular by
Inctarialing objecik, recialming Jubegs ob ecic, ind
MEMING requEsts for sarEl g Diec ta an niyeck -
albrar. A& communicaion eyvhem msdites mercion
amarg beses in machines connaciad o e rabrorc
MAOE4]  'Whia SOaT And offet] migrelion s hive
bean genam |y discessed shove [sae sactisn antillad
"Agaak grnl Ciject Mpgretars), the paricipetion ol $a
rurkime eyt i fdh migatan ic FEghigided 1
foloaing adeliinna| dinc sk

] FIGD, 118 1E S dal smdal ol den im0l
agenl migeibn. As shoan b FIQ. 114, gn sgert com-
prising A Snghs Subagant A iay reaci o A BasE Ao
8 Machine A on the 5 Bide of the dagram A Babs A
ek sceculdl K INnEiriched 0 SacUb BN gt migrate
method on 1he aganl cormpriang Bakagant A o mgate
Submert A ko Ensa B on Muchine B The Bwes & task
ExEcUEr requese B Baes A sganl mamepe o obiln
agen conirol catm e Subdoart & sna d D R
Mechne A ceyrmuncation system Tha sgant commol
clata comprigas heacer Imformetion ghoat the migreing
A, ahang willl ile s arrd bgpadls, Meal, e Bass A
tonk exrcradm requess 6 Bass A e sedlallrer o gerl-
aiza lask oheck wihin Subsgant 4 n iEst Mamoy,
arl v B A task esriplizer pemla e sesiglized
skt 1 thes Maohine A owtenuedtan Syim Sini-
harty, cb{erts are alansersllzad and sat o the Mechine
A communiciion syakem S e BREs & 0] ed mManage
ard ocojpd sarBlize Aa zhosn n FEL 11E 1w
Machirie & cwTetoecilion B e i tieads e b=
alzar] objects, perlelzad tede Bnd egent canind dite
for Subagert A ower e Nvtron o e Gom MU nGEion
wyulerin [ Aol mea B

[O0EE]  Adyr the Mgching B communicgtion wyvbm
rabaes e sgonl Migrabn date b Subagett A
(nciclng the ngerm control dete, sarialrad e 4
wariaiz ed ahyecis), 8 Base B eganl manegar alkxcalss 5
sy bllock for SUbaoent A on Baas B icmolsd Sk
Al A7), and ool B el oo Sovage on
Bann B for Bubagem A'. Mechine B task eunciser end
chfes mEnage Bz Crabkis ek objecic and Syl
objects In Bege B ek memcry end obsct mamory,
respactivaly, After Subaget &' i thus irmsbelisbed on
Bemin B, 5 vl ronguessl |0 ol v Bevse B o Bews A
Cor Tvm NedwOIK 8 SNONT N FEL 110, A8 showT In
FH1 110, Besa A Espomk ko the dees requesl by
sancing v the nipecrk 10 Bage E clace flee for he

apganl which sre necesaary o remsrang the agant on
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B B, Alter & mKralon cHape Lra ke ed, the ninr
way béonchiba 1he Budwsgert A on B A kb ieleseed, s
b AT AUV &t Subapinl A on Dl Bith B &
ghown In FiG. 11E. In Ha eampe, hachine A ol
NECHINa 3 My D MslercQarioLE. MLChirs oapanden-
cies in I siruciue of tesks and dbjects are resoved by
e nnlimy wstem, ardd In certalar by the sk gnd
opact aialram

[0B7] FIGA. 12A axd 128 dagict an eampleal par-
il agert migradon, in which & pert of & agant rssidang
on A hass |8 aert o another bess, and Inwhich rermalin-
Irg parts oF I B8] AU E P2 raEkde o thalr U mant
baaEa. Il EMEMENE, 86 alewm m HFEL 124, Br Agant
cormprinn e subagenis, Subegend A1 g Zomgent
A, wihich resicda on bwo beses, Base A ard Base B,
RGNy, Fartal migretion of t1e Agant |5 regeesind,
b wehich onby Bubagent A1 is requested & mignaa from
Foww & b n Roaw C, whila Sydgpert L7 romging an
Beca B. A corilizhon prooctt fiv' Bubsaant A1 e per
fermead In @ remner almillar o et showr In FIGR. 11A-
11E wvd ik i lrcrri o0l i el ool Lid o1 i) e
ghown In FiGL 128, Subegent A1 hag migrd from
Besn Ak Bata O A% Subiienl Al B the ettios bg it
1 er5iore resides on Bdh Bass B and Besa L.

[DOER] FIES 155 And 136 oapks AN S e o wiis
aJanl migmion, n whichell parte of sn aaenl mipmls o
atwrget een 10 hig axarphe, seahown n FiG. 134, an
Agartl compriees. twn aubapens, Bubegert A1 emd
SunaqeT &E, which resiin on et b, Sans & and
Baee B, wepactivaly. Dubageant A1 reeidng on Basa A
wqcuteg A wholg agenl migrele mpthod, Tequepting
wignediiah of Ul anlives Agandd K wdioh Bubmagenl A
baknga o B Baes G fncther portlon of the Agend,
manaly Subagenl A2, leppars o recde on ot
Lagn, namely Epan B. A rewdi Gl wihgie 50 m migem-
Tier1, Bt B gyl A Band Sasw iyt B i grabs ) Ba5s
{and ere manped nin a single subagenl Bubagant A%,
&t ERhOAT M FIA. 138,

[0DBE FH3E. 14A and TdH show an eample ol cbject
rrigpadion. A Sl eopciEeg & Gl g art, Sobe
ajanl Al, reskdes on a Bess A s alewn (n FIO. 144,
SunageT A1 Incuciss Br obed] MO SHTInIng an
wlgpasl, Thiend D1, A prupou imres iapcraln. el Gl
C1 migraly irom Bage A 0 Bapa B. Object O Iy pqriy)-
iz ard Beait 1o 3ca B oking e BEsa A rurtives gys-
wm oand comEnicaton syetem. T Epea B
corramizalon iyslem mceves tha sealized Dinect
Cl. and i them kg no wihaden sescclatsd wth the
Apert o1 Basa B then ha Basa B rutirss Sysiam onee
a5a B new memry block o & e mubaget, Baoagant
A EE chowm (M FIE, 146, In B scrrpls, the Agent
repicims cn both Boss A gnd Aape B giter the rmigretian
o Obisct 01, ard & forwarding sbisct "™ it crsided in
Gikmgew. A1 Otend &1 oo Bews B 12 nwinidn nigt-
WO T - T Aera IS 10 Chlect 0w ttar th

apact migeko,
[0 FH3Z 154 and 158 depict g worple of
ramaie chipa acoeas i e coned of agant mignation.
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N thic ommMEE, B BT N FEX 1658 1 Nl aoet,
Fypart A, rovdche n Beee A ol Indmie 2 Buisgess
Al Higing & rilecdcs dbtt 4 which afes 0 a0
r{ect 01, which I8 found within a apcoid ngernt. Agant
B, resiaing on Baun B. AJent B migrbes i 1nind baes,
Besa . sflar which Agant B compriees & Subagenl B1
Ga Bggs B und & Subaown B2 o Bres 5 1 sown in
P& 158 A forwesnding chject " B aeated in Bubagant
Bi on Bpes B, nothut Baey A can aocsss the Object 011
awn oo the dgart B msgralec to Baca C, = aleo
ghiwm (M FIGE. 153

09| FE3S, 154 and 156 dagcl Another sarpie of
randas obed BEesea 1 B COmEd of Rant mgElon
In this wemple, s shown In FI 184, 0 Amd aget,
Apartt A, reskbes on Base A ard includes B subagant
hiving &n Cojec U, A sacond sguTt, AGNE B, meds
o Baen B and includes o subagant heving a refarenca
chjasd B slgrring bo tha Moot 01 an Fags 4 Sgam R
migralad 1o A thind bess, BEed G, after wieah Agant B
compriaea B alngle aubsgerd which ew rmakesa on
Bt © a8 w11 FEZL 198, A e nnlim il cijecd B
I8 eated within Agert B on Eags G 4w maniaining
dxnrheai WOk 1o thie Dojiat O1 rkding an Sk A

Birtinee bate Stichrs

(03]  ingtmrcs Ir they prasent mastion wre prske-
Hy akxaad irar 5 heap Th keeo prabambla G40l val-
s Eigred popary, all objscis e preerably
maniainad with 6d-bit slignmant On byle-acdd ressabia
machingg thig nliows up 1o three ke-orier LG %o by
b ke Lagrin, o ricrg il (oL (b St e ri
Ipdemming 8a lhetancea o the verrkon whenewse
Psida

ey Both the gamage collesor and e Cosha fhat
MAsnAls msaAm i 10 g gusl POl om
deia aaxd o detaimine the slzea ol objects In mamary
T rmre g ok IS 1 e Beccll Lonad |l ion,
Far emapla, il musl ke abda v dislinpush betwean
by e el b dringt. Fhectivg poind rumbece
may need a ba comened when moving dats betwaean
il ar machines. 5o T mardhaling coos MuUs Oe
ol by e L n o well,

(6] Inalenns

[00GsY DEaxiceas ts own Eakds, sach insenca prolerobly
inCiucles ke chse an Infleoer “heshizode” and 1 e
I Hroll Wessbiricet Fahs e Eobitr) ngacetend IreeTh o Dt G
which H wea crestad t albo covmalng & gobel i Moat
s mpansarmeiane dakae Bh INCiancEE RaEF value
from ths lecation ol the dojs Inmemary. Bacaas the
pebbinl  rwATHST Miowet Obiscls DabrsAn s,
viemghng Umslr ke 10 ey s 1 cees wa, e
hsh VI N 10 B8osored wihin T Dt cs il
The hastCode, mulex, amd glooal d & cealed a6
nupcind; & ey rorted ngkancy hag note of them. Ay
ehown iniha "lneance” Hodc2m of FIG 17, the lapot
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Of &N INELANCE K- prserably B T I0weE

Tha Inglnce S
(neger "eshCode)
Muteod

(iAcbal i)

Tha Iredanre's fnirin

¥ Moda ohjech are o hashed, [ocead, Importecd
ar Sogrcy b, T alend, bor rileduso Hhed sic b F el 01
mon dhiacs heeelldds o ba menged, & the codtof
& Highl Increass In th coxt of BSCaEdrg .

ENE] Al ImormEsen comman i naences o 8
particuler clws, ncicing the cate bgout rormmecion
nexied by 1he gartege colkactor Bd marshalling oxde,
15 sbarad In the Cass

M Argee

PMT) R rmguisrity, smeys are prefecably repe-
dinlhed b i ol B ApChll Sy Cluke Exch
Imetance hae fieids comrining the armys e, alze, sl
MM T Ay inahana et need ko be Mandhed seoitlhy
by ha gabags milecks becams, wilke ofer
INEEancHE, 118 EL28 of AN ATy [F Notaetermned by
Array’s oesa.

&) Cana

[D398] As zhown inFI3. 17, a class objed 210 may ba
orgaized nig They Ainan:

(1] Clons-specs (mMarmeiicn i the garbegs ool
bxctor (EG);

(@ Instence-pectic nirmetion for the gadage
caldion (35}

(] Datecommon ko gl cleesaa;

(%] Inetancs endelxic melivod Bible; Brd

(5 Comdnrie ord sieke fielda

Dl The ok dela b fasxd in every claea;

Daly byl mdaisalive Ex i doess,

Datm ot Irforraiicn kor Invtinces of (his clarg,
ichaling wholhir thit im0 iy oEes;

THR CLE"S BL LY,

Tha irshnca of dess "Cess” o this closs;

Tha chese Ipadm veed K oad this cles

1 uti iz Shabes; B

|Tterfeee method ke kdec

RN The mothod mbisaare seniences of polmaes
1o Gadw, e for slch i ard sladic rveliwed in
e Aol belmae b beeaes] b Juepirgg b Uw ol
found &t B appropriate oifssl. BecMEs nENCe
metied code aifsets must ba the same o & doss axd
Ay wbclirag, the ngtancg mathce Iable beging atthe
anme oflest in everyclaes

= e o
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K] The nems of (e Aace ad e Riaca
npanas my hkasd b te Cles o T e
L Catt Bevd run-T bepd ceckang, dhch dike could
Ao ewraln 3 auceinet represarEiian of B |ocatien n
T8 I MLrCITY.

M0X]  ARfowegh et SRt 11 FIG 17, haoide i &
rman'n renliicin o Forin o peind e ba ks b0 e o
Probably Gk objects Arc L code Sl not i1
hemp. They ara Inelax] par of the cleea e, Bnd e
orated wihan e ol File is hoaded,

(d} Thradd

MHOE]  Thraache spress sapcurtion datsg of prooreme
n runtime end may 18 ireEcss ola hread dess In
Saon Io e siandard Theids Tor el class, sach hrsad
coiains a sede This stedcs 8 linkad §et o stadk sag-
mry, pach o which camaln a eenuenee o aisck
frames. Ao rtplarrariation of 4 frans oortane 6 poirter
o b ] o | i rmetion bor [nesl verlabdes and B
i Tk THide NIl T e urbled o gl Bl 8 roue
tine typa chacking, and g wisg wsd by the garbege
oclmioy, B & postine o smluats this ko redion
cyrianically | garbaps calledian Dooms |mrequety

la} Bubanets

] A subagent & the partion of an agerd tat
FeRiciel OF i PArtcinr Basd INHarcE SN B Eba-
genl ere "oml” o el abagant; all other indances e
“remnte." SUbagery are repranandad 2 IngRncey o 8
Sidbgrdatl CbGeE. Thias Meehds Ewad o@linocie Ere il red e
o the cammunieston protoes] end arm cedallsd In
wackoL

() Eumnicres P decret:

BOIE]  Flahiried bk 50 INTRNCaE: Bt adet | ot Bib-
agant heve mueh tha same repreaamisten sa |oml
Wbhricat. Th el persirthie tosiat: 1ot poand B e e
i cees, bk imiead o B copy o the chea whoes
nsthed poinHee point to AFG stubs for 1N melhode,
Callig o malirad Ex o reisd iipbasy isn ol e
wlirg a myhod In g koal Ingtmnc. Thig meaokie e
i fin" tensdivny Hvd Incndicnn o B crbjpiot wier! Gy &
et CREEkichy T W beat b racpa nad wihan Soing B
Tiold relarance kx an irslancss otha then sof, Aamobe
rederences have nofaids: they b 8 nonenwl okabal id.

tal Skcbel i

0] A giobal Wemtifier or “ghobal KM rscomia e
ity vl et Beation o S insiancs thed has
Lacwmumsewrn Ly riemes M uns lmws Thieyghdad aniy af
T LG i calarinined Gyt B3 o0 whiGH 1 vl
created slong wilh an integer idantif r essgned by bat
bawn

KriDT] Clcel darmiliae 5 the machanian by which
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objact CCCEE Ant Impimmamted. Evary Golec wihin an
mpad hem g gholad k. Tha caniams of tha dettier wre
Sufliciant b Iocibe B obiec] g of whink it
residea In tha eysleam.

[os] A ghoba W prelembly comwing the ichmsing
dala;

= A ik il

- Thasbagan o which the relarce 1akags

- "Muwll® o e eI if it oourtethy ahiches Coy the
|ncel hesa; Bnd

= A priaancs count and mTy othwe Imomastion
npeced by ha global abags col Bery.

[ Fowaing poitters ee meeded if ha oect
nipales from e ofgirel home. FAafirances which
tuch 5 brwearding poinker Bre Jpdate: o Efsd the
ohjart's nauw neainm

{H Comemunicelion Prolecn|

g Cne esample o an implmantetion of 3 come
wursdaticn probcoal Surishia by the Ewetion & dise
cusserd belkos. B oo mled, owevar, Tl o
CUtAe commuTicEthon probocoie mly De devicad
which are auitabia for waa in conrection wilh the resamt
Irvmrriicn, e |t she prasantt invacrtion | noll Bribad by
e pariolar cormunkeation promoa B forh bekes,
111 This aroinsd Wil oddinalyy desigred and
implamanted for lha Kali languape, as cesoiad in H.
Calin wtal, "Higher-Ordgr Dighliad Qbjwcte” AT
Tt ovt Frofustaiing Lafyudped drd Sralauin
a7, Ha 5 pa A04-730 (1005, and & deacrberd |n
LS. Pelnt Ho 574502 endled "Tenemsson OF
Hpghar-Cider CIpacn AGTe A Mebwmrk O Helenoge-
ok I, istuid Ayl 29, 1550, Bolh ol fiess
referencen are Epreasly Incoporaterd herain, Muadh of
s Kal plemaniatian <an be weed 1o implamant the
corrramizalion proinol b the presarr imsenlion

{1} Bberad Raig SNucires

[E1E] Mol il remmcr misd uiwily o i gk culespad.
Cn gl off o mubag ety the Ingtance |y racrgeanid by
et rafareeas thet Samains ro fekds o ol dala,
T e sl aciptons (o this rul s,
irerned shings, and &ubgernts,

1 H  Every qubacent hes a boal cooy of the ealc
cAlA of ey OlAAE TIA vtk Of iy rowiOowkiart Shalio
Melda of E clasa are located cna aingle subagam.
i) All el pirirnge and ringaaked coneian
sopreapiore v global domity: Sach mbagerthos Be
et Sopr oF ey ivheried wirng thed it releecet,
B rmges Lomatesln riu (it cheie, o e s e,
[(M1B6 Tha kel represamialion of andher BUDEgEnt
mwusl conkan 1he imMforrmion needed & cammunicats
with thiet subagent. UnBa clorss: anc Inber g eirings,
trim dala & becal; it ia nat o copy of iron etion and on
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ol sbagarms Tha Erudum A L subeEnk K
chevmr bl In Hms et sk

{2) Subegart Caty

[M18] Evary fubsgiet nstans hus & ghabalil All
b Il prodormbly oarmin e ndrasieg
Finkcie:

- A glckaly- it et

- decnds: B vedor mepping b I0 Inalenca; end

=  pandng: 4 veakar of mepping e o oar ially trare-
rrafied InBiancea

[M17M Fieks = subsgen] mstEnces el a parbcular
SUbgacT & TN e g i

- g the baes o owhich hem bapert ronbolag -

= it ot 8 dqumets OF et wanti gy o BOY B 001
macien i b e bichnd: ore

= irperl, o lypor L ol For L b willt B S b 1L

) Cnriartion i (1SRt

18 &n nEncs & prafray Tanerited & thras
ik hal of the dea of tha inalandce, Thel d e ahagant
Tt Craatec the artwnca, and tht of i inetance Hyl
i the Inalence waa creaed by tha ocal mbagart end
hix N b traremitted edors, B global W moet be
caated kr it end lhe inslnce added o e boal suba-
(g Bul ol BU - -1

[M1H Mo hal al i o fubagendl Fklsmes Gre
thoms of tha ncal Inemnes represeesing the oubagamt. A
prbicuer subegant may be e=igned diferert s by
ey Othar guiazent on which | s nceeL. Frasmiiy,
by Ot 10 i oF 10 lenclll o) Doy (BRI B2 i,
[H2H The recehing aubagent ueea the threa e aa
Tololve: 1e CUbRL] ST Id i 00kad Up I T RGOS G-
o for e tranamilting sgent. erd the metEne O B
B0tk L i ik £ Ut cheordi s tn e TH et il
I upexd caly Hf tha eacon: lookwpkelle.

@21l For oampls, consder hres BORgaTs A, B,
ol G, oad el A e oesiggreal 1l *3° 1o B Fua tew, B
g w1 Ingtancy | 1o which B nesigned ki 727 thie i hee
£t h A Wheo mbaget A Sokds & rakeerica 6 1 1
] G, It i ths ks "3° Tor the alizagest} and
T or tha irslenca), Subagent © han wses ik cocoda
wactor dor mubwEnent A to ranglats 2" Imb He eubacent
A e By ardd 1Ry ussd B deocd s veator n ek
Instence 0 imnalaie the "2 Imta hie (ocel relerence.
[3d] Thars it fras probisme Ihad -an ariee Whh
e recaisar: B mey not have 8 kol amry for tha guba-
et B it iy e Rl & oSA| ety for b Glass d; and
By e Imovw e o] eniry fon e Irpstece kWL
missng the subage i or U cesa A1 AN said &
rapes Bok b he cmillar eshking or the mssing
wlagerty glokxal idemiifer or the alpoiute nemg of the
clisa Oree tha gobal icantifier @ recemed, alhar the



racathar arsady hac an NEance for e suosger (t
mewaly did iad leaey Hes taresmitter s b o By, o this ke
vl furkt Bt Tl eSobnod ' Pehuk sk oF Sk S Siipiedl 309
a new pubsep el b gaated.

B2 Hthe recebar e no bogl sty for the
insianod, B ot Slop dopawds od e alse of tha
Irtnres B H [m m siiegond Ham rornlenr rcpanenin
bl il r i Sbeeob. (Fil o 2y arblrrieed Hring, Bee
the resher eale thl sender bar the chameters n tha
alirgy ard sty usod o crdedies & kooal oy, b oall
ather cases e recaves can ofBate 8 remdots relenence
Bt INEANGE WIRNEUE Ay Tur] P CHTTIUN Calion.

(e} Dalmoad bissencws and Fanding |nelences

E1E4] M pplained above L MESEEE TNy De
recaived which conteins relemnees t an unrosm 2b-
Agant or Inlpmgrl gieing S um msgmpas aea praderghhy
dclfped wnlil tha relnanl mimakicn arfives froem tha
aondw. Oty messagea thet rder o the aeme
wiku T TG ik S By L el ko o=
metion has been senl and baiora tha mply & el
TH et ¥ il i T B e vl o ],

B13F]  meomation sl recaved-but-Lriarsen Bt -
gans and inlarned crings are clored In By "panding”
vecky in gubagert meenees Fa wic B8 not ad inta
cecode vachr i bokad up (0 pandng wcto:
fourd thame, 8 request for the Ietance's dala hea
Eiraacdy st et bl e coman] mMessacs Mo e
clebarpad] Ll tha nkcrmation amves.

(0 g Sl

DI Sce diects withn an egant are dsliubad
among 8 colachcn of mackines, B gk, BeyTesro-
riaes itwige Ocdisobon drabhgy B prebicabih, A
achame of diskixsd referance coura la prefanebiy
ucad 1o alloy the Demtficstion o nEtancss whise
remota referencea have bean garbaga colested. Each
ol wd CombRicTE & Aoz 0 Pl eout. Sarcey
an ietanca o amdher asbagert equires sanding aa
Of mohe HelerenGek counis &long wih W thrae O
uevaime) plamu TIeeu |Howsy wvasls s skl o
thogs In the gobal i gn th rgcelving subagend.

127 Fan kb e i 8 rbeeaga Mot o gotsl i
whoss rpfarancs coJrt (B ol e sancing et
musl caley saxding the message. t canxt sand tha
Ingtanca without a relsrmnce courd 2 1t musl keeo the
ard et @ bk Additiond refesess oouris d
recuaeatad from the sk e that cumently conlains the
Inclance. Sree ey wrhes, e meceage can b cart
aicng with some of t1m rewly e referemce counie.
Wteln A ol il i o long sy radn s i By 4 Subaint,
|iat rer'em O cammale e BE L L 2 Bl el G-
tainirg ths Irslance. Once Bt subagert hes recelad
al eianl cwnts for ba mslnee, tre isdanca canba
recinmed by the Rgent's kool gardage collector.

= e o

n
EoTriary Lies FOr The IMANon

] Al baregdly underatcor by one or o inary
sl n e o, the dstributed agenl sysiEm o fe
pragwt Imaaton clealy hae wice applcatiity In e
oot oF clishribodr ooy, Bad ol Ba irfglaesdrnhed
A ke i i ol e mesrm ket nm aymlarn
friomn krwLandsadin, high Bolncy coTsnurisation o
medana ka high-baxiekih ow-lEBncy comrmmba-
tiarm such 88 kourtd i oludies of bigh pefor o
couters. A partimder eamples of aech willy, e
pracmnt nvealion i SNEive ELpport for rabeTIK-
CENTIE: apyieabon m whech moairy B mparhanl. Hueh
applcationg may Incluce mokile sofbaars weistanis
capable ol sdomatically relrisang ard uesieling detaon
& COmonils Imirat, anvd scepiable Juary engnaa bDat
execuln cquarias ard migeE deaisbera sela amog
mmrchineg. Inoy ngharal 1o opirell e poplighd| iy and banel-
with, I Acleliew, ol ibubad Byl cR kot which rafuirg
high pariomancs, ouch aa dete minkmg, wershouslwg,
ool el ool ol P, vl it ool [l T ) il i ol
precent Imenton. The fregoing mamples o 1 be
wichwshaod &5 Bty ridehy AcerTolary A rimly
apnrve 0 |liuaimis bute fow ol e many and varsd poa-
4 JEaE 107 INE pracent ImaTion.

] Yhis hae me been daserbad B Tkestrerad
harnin o dributed sgend wyxtem which prouices an
cjecthaaed encapallation model (Bn aganl] whch
Ao T PO ana Hite of he spenl 19 e de-
fribuied er muiigs poleniialy  helaogameous
mchingg, orablon Inmpane wocws of cee regidem
G Bl vHERD M, Becd Bk SAEy frkd & loianl prm-
m=aa miyetion, In whole or In part, BEmong cdadnct
medhings, 1 will ba agerer. Io those shkillad n bha art
thet uriher vorigbom and nodficeions o pogalic
writherdt chiwildingg frowy thit Drcdd thachingh of Tl nvan-
tion.

1. Adiakizsed] eoltveara syalam forues with 8 plumsliy

o COMOLTEr IECNIMeE SHnncd & i lwor K, T
pyolean wanERing-

B phrality ofbastes, et e @ty ng & |l
SRR B MK COMMELIHE REECLICE O 0Pk
of B purelity of cormpular mechines;

at least ons Eoem comodeing B Crobscion
sy, whersi'l e prolision dorsin of e
at [easd o aant realdea on 5t keestone of T
Plurdltty of B e

8 pureliy of oijects corained within the mro-
tencdiony damirn ol v &t WSt ovme g, & et
nallgen:l pemalc Mgy van 4 Meil Lwe wf thie gty wl
LaueE And 4 S8CorH Chiect realding Cn & 8-
ol sasp of the phslity ol bases, wherain e
Ard object on the frgt b may aCcHm e
escyr objpd on tha eemnd bew withaut
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e edgs O i phy GGl BOdreee o I cac-
wl vt crn the sexaanl lews; md

gt leesl zne rurmime gystemn comected W the
frel bhass axd the second bess, ha at |eest e
nrtimeg Eyeiem ‘Rl haiing mignon of aganis.
vl objeols oy ot (et the Fra Bess bo At
st o el baam

2 Tha dstrbuted aotvware eyeem of celm 1, shamsin

Sach agit Rwttlr sErpriakl ot (st O b
pet, earh miwgert resldig on one bees Bnd
COITErE NG

an chiact mamcry which gicres ohjach In the
s ke,

& taEK oy yiich stires tas fram s in the
subagen;

rogrameeiin b th aoend b ahich Thy g -
ol b bryE;

A sushag et conbol mevege comprialing:

an sgot icendfler hdlzim the qgant o
s thves Subapinl D alcvgl;

en objad tEbie having 8 rEpaing which
max cHThollc ralhrencex of obicix 1o
comexNding pmaml aideesas o il
ob{ecte In the ob]e: memaony;

8 s enckwhich sores 8 plurally ol ek
Ihraad pairmtars: 10 The EK Mmooy

wrd whernin the gt [wasd g ortimapywtem it
Cr Wy,

an agart manesge o @ch base manegng &
ity of sukEgert coslncl FiDBges o -
RS rakacing ou i Somording Des;

an chiart manaper for each bess maneging a8
pluriity of obisd mMemiies of & prility of
subageanis reaiding on the cameeponding hasa;
0 ot baviakeey Rov S25h BEa decilizng
dbjacts tx tranamiting tha objects acmes the
a0 &t e Cn DL Ofhar than T Cor-
Ipaa iy beirn,

4 tawk sgculer fr gechbaew rexling program
oo, wbating thck Sl B Bebk oo,
el amarting T progran GocH,

8 tek warializer for @ach base serialiang ek
gache o tengmitting 1he elade acmes the
rrirberc i b At el o bk ol than tis oo
reapondng beae;

& rMVEie RecacE corrallr Rr eact Baece
recahdrg remote object Loceon mesmage from
& Bk sttt orl A0 [e8e ol Bt b oot S
Iie cxansepEn nlimy Lesde ol wandimg el
dhject oGS requedis [0 &t Hast one DaEs
ather #en the corespording besa; and

4 commynicgtion wrter coardineiing piyglonl
ommmnmlion  batwren tha computer
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M| re id Sl OIFHM COMMDUHM MILChr 8E.

i The dotrizndsd aofteore syeem of delm 2, shergln

tha program ode is soed as class fies in te sub-
L

Trum H wiriuiine srfte rm agesoen of ralem 2 wdworalm
W rurttirred Eyshien furtiely' Rl rigraion of
mahkafrom tha linst bees o the eecord baas.

Thee dairiwded anftwars syeterm of delm 1, whersin

T Tirst chhact i 1tk and i sacand chiect ik &
cata ciypct

Trve distritad sd wofbwars systerm of deim 1, whersin
T & havt s SNl LN comerisss L gl
ohjed sEoece, wheran tha global objpd space
Inchuipg m mapping o mmnlle rplgrencgy of
cy et wilhin t1a Gt ket oo Bgpbrt 0 OovreaRnd-
Img phyelenl eodr eanen of oall ol ects, wheney the
Ml vt oot Lt kel Lolhl ookt Ul s i
ohinct on the secondbage withcut koedncgs of the
prosnl skt of Twe Saoord obypedt o The S
o hapa by chlainkTy B apmbolke reforanca In the
EecoRd ot ed frontthifiret o3 ecl and obtain ng tha
exrespondEs] phweoal addresa o ha zacond
olfmct Laing e mepping cf tha chiact spacs.

. Tree detribul vl SXByars s of clim 8, wharsin

tha agect space & Implemesled usng globs! den-
Mg lor aichoewing wach obiscl.

Thes dertrindac arfterars systeen of delm 1, wherain
The eccwss by the frd objediof bha secomd dyject
nmehod coll spachying Gt koot ane of Br amgu-
rrotl Aricd B i rn) vl Ll wite A & Syrrbealio niee
ence ko the 1l [Bast ove BrpEmett o reture value
ry b paczad to or rebrned fom the calsd
malicd 0 ertily t1e &t 1saat ane angumand or
ritur wlinel, el waraEn thi phyniscal ichids of
tha & leaat oe argument ar rakem vwalus nead Nok
D pssd tO0rF Mt mied Trom ths Salled nsliod T
o iy Umr ol keanl ung oeguar el ua malu o velus o
w torencier the mithod call network traneparert.

Trag Atz e Ay Sy of ciim B, wharain
the a laest one aganl further comprses & global
obisct somce. whaersin the plohal obiscl soacs
iroddet A mEENNg Of EwnDolio redecaresd of
objads within the &t lBaat one Bgent T comeexand-
Img phyeical asr e of eald oblaoi, wiarsy e
myokem parmiie tha symbclc relsrencs o the at
[t ool Sefaar Tl 3f risharn vako oF I mithod
il b Ly sl o il fimn e alled
rmadivad 10 Eartily ©1e B e0ut O arguUme of
returm vaa by ahisnng a syanbdiz: referenca o
they wacore] abjed fromthedin oblectard obiaining
tha camaapoding physical sddresa of 1ha ssend
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CDIBCE LN tha maping Of tha D0jec] B0,

1L Tha digtibuted scitegresyolom of claim B, whmaln

be ohjed space is implamentec wsing ghotl idan-
tars for modrepdng anch objec

11, The rdarfaderd pofusre poeen o gl 9.

Wi

Hrol it oy ook v i Inst Sk ¢ iciciatry wil R tha
proted kan domaln ol the et lbastone agerrt ad
DIt i i T irs Dasa; and

the pecond oiyEct M B BEENGD MoK TESog
within the protectioncomain of the o et o
eoal el swcuting within the second bass,
wwan T et e and 1 saGHT 1l Dl
mda mnaTanty an tha fist and secand
haoss, reapasthuly wed wikn tha R pro-
Dotz dorsin ol the el [oeed ona Ayt

14 Trrw dEbbibadbied SCTLmed de:d o a1 of Gl 1, wh st

ench baye mey prewvide the keal addiegs gpace
g DGt iekoucet b b phaality of sganks
Elmuitanamshy

11 Tha datributed softearasyslom of cleim 1, whoan

e firwt omes and the wecond Ease arn locxted In
halacgenems curpals mechinea.

14 A disdribled safware systemix Eewih a plurdly

ol compaler mchineg comnected we & rebvork, the
i L 1 RS g

gt st o egerl commiEng B protecion
gomain, whangin b protsciicn domain of the
ot Beslkd ool et rESRCHES O At Beniul Thaaty T L
plumity of compades machinea; and

B puraly of cbiech CHTEIned wilhin Ev pro-
taction dormain of the at keast cna agant, tha
i g Eebctinly MOCBEd s & moog Heat
|zas two computar madhine by a pogrammar
Ot sy, 1L T O aCE nisiid N on & iret of
Wy ol [l e Larienies e isamel B e
ongd obiwd rsidng on g ssond of The at It
ey owipter madhinead, wheion e Wt
objlct on e st complter meching Fay
eeoaes the second doject o the sscond com-
Duter mach e without kngalsdos of the pitvel-
ol kel it o e ool oobej ik ca o Bl
courpder rmchine, end regamiea of te
palasiva et of athar e lired objes] or
tha sectd ohjsct among the lind end secad
centpubin' achines.

16, T dsributed sofiwars msm Of Clam 14,

wharain the frd dyact is 5 155k ad e sacaxd
cilwct I ddw olfect

= e o

14,
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The derbuled coftwars syemm of cEim 14,
winxn the ul keat crmragpad beter omprkss o
ol cjecl Spich whicdin the glill obpest
guee Indudes o mappig of sanbale referonecs
d objsch wilnin I o Bast o agaert o coms-
gomdng pivaical addesses ol 58 Ohjads,
whargtz the it obisd cn e lingd comoLter
madhnasceases the ascond abject on hesacond
carpube maching witho A knouledge o the ph-
ral eddrx of ha secwd objoct on o =ecod
APty machine By cteining 6 symbolic reler-
il o T e objact Iocet) il Dirsd obijecd &
el ealralr g iz emsprarmadegy prb ikl sk k el b
exiard chied uking the mageing of tha bt
BRECH

Tha didrizdad sdibwae sysen of ceim 15,
whugrolm g cby st eraes be (el ormorion vsing go-
bl el v ackdnosng oadh objool,

Thee Edlibaded sollmmw syelell of Glaim 14,
whergin e accem by tha fingt nasd of the second
einol 26 A et onl| spacifying sl s o ofan
B'HIJI'I'H'I:H'HBI"E..ITI?ElLH, wineral a E]ﬂ'ltﬂ]lh:
nelaranGE to I &t (St DMl UTAEYE OF MELMmM
wilim may ba prased 1o or rehurnedd from the callad
mathod 0 kiery the tl I one amuemant or
el wvalsa, and wierdn the pwsekcal addrees of
I It (o] O ANILIMTWITE OF el Jrn v reed ot
e paesed to or eumec nom bha c&lled malhed o
ity the gl bt one arpuemmnt or i wRiuwED
i Lo el e B oeliend gall raleorh WG L

The disriuded sofiwee sysam of ceim 18,
whergin e gl ieast o agend Lartfes COmpnrices 5
gobal coiecl o, whicein the gktml obpest
grEcH Indudes & mepping of earbale referaxcas
d objsck winin I i Hast o agaert o coms-
gding pinvaical addeepen ol @eid ohjedo,
wehwiristns Bl £y Pt e EprTEMOic rabranics
ko the at least one apumanl o neasn valus of e
maihod call 12 b aessd I0 o relurned from T
casliend pniultind b danlify g gl eed ung gl
o nghum vy by obiaining @ eymbolc rderency o
v G obpect ot i el cigpet ard obiamng
T corraponcirg DTSN addnaia of N Slcine
whjec] w=ng tha TapEing of the 2bjed space.

2 The dsirbul] sofiwse sysiem of oaim 15,

wherein e chject spars ks rmplsmermied ueing go-
ol et isre lor-addreadng i o es,

21. Tw disirbuled sofiwae Sysiet oF Gaim 14,

wlmrair.

e Fral pbied & a st skrescing wilhin e
proteciion domein of the at lied ong goe gnd
exenting within e fiet omputer maching;
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18 HeCOK] OPpct b A ERCONT ek raadeg
within tha protecion domeln of 0 at kst ang
apanl ard emating witin the cecond mmpu-
o macHng, whnrein thiding tadk wd e wnc-
e sk doobonld 00U T Extiy o thee 1t Bnd
s rnp e et binos. resperthudly. Rnel
withinl e s prolecax dorhin ol T &t
aet o egparTl

2. The distributed antiware sysiem of cilm 14, e
cOImpriEing:

& plurty of basas, sach Eans provding niocal
addess ace unl computer rasoucEs o at
et R ATt r Ok o el piUnal ity of Gon
puriar mechines, whanan the st best one agemt
muicisg o gl lepsd nrn kome

21 The diskrluied schesre nelem of cem 22,
w011 Ui i [, 011 e ] il o L
firet baga oo T finst coampartar machine and alsaon
A Scrd Basa on the seocnd ooripul e’ NN,
and whersin the first sh)ect resides on the it baas
And Il CRCOND O e MEH SE DN T BRCOnd DaEs,

M. The diskbuled schagrs el of claim B2,
whearsin sach bawes may provkla the local acddreas
ENECH ANd COMPUNE MeEOArCeE 1o & phrlity of
egans simuianeousy.

& Thw diskifadksd eclwdre b of oain 22,
whersin each bass | implaneniag ea 6n opereting

syslamd aval o ess

2 The dekitabed scbstve osen of oam 14,
whversln the el comouter machi ne end tha second
COMpArtar Mmachired 205 Ml D SCEE.

Y. ducirekio ki pofoacdes btk 107 CEawity & Pl
ol compuiar machines comneced ae B nalwak, the

EYH I CONpOaing:

4 phullty of bpgar, sach Lagw providing B loaw
B At W] O ipun’ Pk raed ot Sae
of & plurity of STEALe MIChines;

at leusl one mgent comprisng B praecten
domain, whersir the pralecton domein of the
ot eEd owin gl e G e Ak A il el
phallty o hanes

&t lsant one objssd residng within vl prodme-
ton doman ol the at least ons egert and

&t ] S8 rurtird Sriben cowstad o e
phmally i Lo, B ol el or s oriine ops-
I Incuding & communicatian system which
hcilinless migeicn o agenE and phipds
amang the plura fy of bases

EF 0 968 364 A2

16

14

-1

% The ODUSd sobyans o™ A cldm Z7,
winraln emcd) agant ‘uribes cemyukoe ot (st one
exwreriang:

B objed bty whish Shiwed obyadhs n tha
mdhagperr:

4 bk, Mty whic Shoree ek Iraed i the
aubagarT;

prrcermy okl ke e Bgert ke which Tha saab-
pert belogg;

1 subagant conbcl SOrL]d conprising.

mn aget kisndliler Ivcloating the wgent
which the subag et balongs,

N i bie g & eEEing 'which
meps symbalic raleenmes o obyects o
rrarranning plwe | gedwosas of gainl
alpadts in Hha chpeat mamey;

B ek eEckwhich ekwea 8 plumBy A malk
Uil s e it Ui by 1 1o 00

e ot [l e e LTl Bkt v e
CxwTENiBes:

on et menager or axch bes maneging a
plurnlity of submgent control wiomges Gl suba-
paria reddling on the careepond|ng baes;

N objet MEnsger lor aich bass maneoing &
phrality of ohjpd memoriss ke 8 plurdity of
rizagerts regkding on the Gormegoncing baes;
i Gbend bt K ol Dlbe wevidiciny
dbjscta br tranamiting ha cbjests acnma the
nolwark o gt logs one base olhar [han e cor-
TGN g bass

2tk flauiar' far adohiDRA rieing peg M
cnde, craating tmak ateds In tesk merorlea,
g ool rg thi PRI SO

B ieal saridizer 'or aech bhaee sarialzing toek
thacks for tracEiticg Bee chater aorote the
naiwork o at |eea one basa ohar 1han te -
TEpOnd ] D

o rmrndy praaeh samsiules B meed) Less
raguving remGte oldect 1o s mepsag e Inom
B sk emiurht or1 ot | GnEt owve b g it thiar
e carmponting B and gincing mohe
aject aeoess rguesls Io at kesl one basa
aiher then the cormegooncing Baee; and

B S TarmGAtan Evalit oocxcinating phykioal
ammmuncelion between  the  computer
mashire med T obiter cormpuls machires.

. Tiwe deckiwrsd sdbwars fyshwn ol cham 28,
wel w0 U prenmemriuznl e bizasc] s G Mo 10

e sbaoarl

3 The deilured schwdre system of clpim 28,
whamsin the rumtime eyslem e fedliEkes
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FHES0N of BWEHE Armong i PUrLl By o Dbk,

Tha doributed ooftwwrs syolem of galm 27,
wherain the al last onaaganl Firkher comgrises o
It eubagwnd rpslding on R Aingt kaew ardl & wecod
subngiet SiMubarooasy residng on A saoend
ke, And wisreln B Gl lonek nme mpeen milpg ke
i part & thine birel, whieety th et St
rermalne on tha frat base axd the second alsgant
rigrada ko the tid bass,

32 T dsributed sofivars Oslm of olam 27,

wherain the al kaat conaapanl Lirier CNIENBe B
I ned eubagend raslding on miing b A & pacond
eulbegent EmulEnEeEy residng on B secod
DL, T Wherdn B ol Hast one 1gaT migrates
in wiole ko 8 thid basa, wharsty bath ha finst end
snmmnd gihagon mpnge snd rigrte oot el
B A e SubBerL

Tree Eelibuletd wOflwird Scelle ©f clhim 27,
wharein the Bt lsaed cne pgem resices n a ot
bk, the deshilabed wofwars Sribeen i -
prishegy £t IBeal e srchorerd ohject, te at least
ol ANChorad ob{ed bang InctirEated on e et
bapa from 2 bass-depaxdart oess ol which ia
Py Ll 1o B e irnom thefingt bass
b any cher baes, tha el |saal ona anchinad obect
rakdng In e at least ol LOant, and wharsin e
el |past ane agant meybe instruedad ko wigsls fom
b et Gags %0 n wecd b by ) Tt migrte
raalid, whéakby e Gl lebl o Besdivoeed byl
rermalna on the fiert bheae winle the mmancer of ha
el legsl one egaTt mgraies o the secord base,

1 T dishribatell sofbwcs Seshem of caire 33,

whereln Ihe at leat one apent may be inetnueied o
riEEs T i 1inet bads Io five Cacond Dass by 4
eecnd migrate malbed, whersky tha d 1sasl ana
dnchewsd obyect o H10 dicd Bintl B ARroad
whila the rermeinder of tha a least one \egamnt
rii o th 4acand Casa.

35 The derired softvars wsiem of delm 27,

widrein e 5t eesl e sga resck on A ikt
bl the dlri. ted aafenre sartern Rrther om-
i) &t leesl ooe ancharad object, te at It
one gnchorad aidsd bang Ineeritatsd on the it
bk fram & Debb-Coysiciet ik fed wTeoh &
perrrEneThy umebla to b moved inom the et base
By olnar Bers, e Al el ane anchamed abjmect
realcling In the et least e agant. end whereln tha
2l eaee] ovwd Agpwtl ey b nitrucied b g
fan e il bovme 0 3 geoned b Ly o el
rigrds naihod, whersdr T it et one anchorsd
chied is nbancanard whia the mmaindsr ol the at
komwt o st mignates ko the second eee

= e o

3. T drrbulsd coftware ByEm of cam 27,

winxun the ot |umt ore el voshdes oo o frat
baloba, Hrih etribubad Sofhelirn Snkbben forthne eeme-
prichegy = leaat cna plnred objed whidh kb tampo-
iy Lrois o De movsd from the 1inst Eess o Uy
aher base, e a ast one pinned obiecl resding
In #hg )1 lenwt one a0, And wharein he ot kot
me agarl may -a irdneted o migrals fom e
ihet baw to & eecond bsas w & fint migrte
mathod, whoreby lha ot ket o piniad olbye-t
rarmeging o the it baes whils the mmalrder of e
i et ol i rrEgrAned o b Sadondd Baka,

. They dsrbuled woibaas syem of clalm 38,

wherain he Al lessl ona epanl may e st csd o
mioreie Tunn et inet Bate bo the sEG0N0 DEse by L
exarel migrals elnd, wherasy the = 1eest s
pinrd onjest on the fingt booe I abgrels rud wiila
a rameindar of the Ak [seel one Bger migrams: i
the aemand base

A The dgrbuled sciwae myesm of calm 27,

whardil e &t (e o Sl raiated on & frat
ese, e diFiributed sofhware swatem wrthar ccm-
prising o et ona pHnred objec which K tempo-
mrily ureble ba ba moved from the lirst base o ary
othar b, T it laast ony pinnad object neslding
In tha Bl keest one agart, and wheraln e Bl leest
o e may b Ineiacted o migrats from T
1=t beea i a second base w 8 il migate
mathod, ahangter the ot ert ong plngd giecton
i BirEl bioblr 6 abwhBCund wrilia e rovtBed ol
tha at |eeal ane egend migrates B the ascond haas,

45 The dgrioled] aciwans gyesm of Caime 38,

whersil the &b Bst s pirired objsdl My b
upimed B0 88 T parmi: the unpinned doject ohe
moved fram e et kats Io Any ohar bBaca,
whearate the umpinned ooiecd on the liral basa may
WMicuiche I 10 wereid Db whvint Bve 21 (83 oree
ggent B rencid tomigale Inam tha 1et baes o
I 0N DA

&) The degrbuoled scieas ostem of clalm 27

whertir 1 first agond resding 01 & first baes oos-
WL 4 rafararc 1o aa O{ec] In 4 pcond ngert
meding m B saoond besa, ard wheran aftar e
1t aem miorekee 10 a thind base whh the frot
IgErTE rbiririnns, o Tick Aptrd rifindevl FlRcT
valld.

The darbuled scitwee gyasm of celm 27,
whwrinir] & firet Agink refadingg 04 & first BAsE oos-
et H (HfHeEs oo el oljend b o sesarald
QAT Febioineg OF I RGN Dl YHarsn AT T
exare sgant migelas i a thin baea wilh 1ha fist
o ect, Remcond object v cremted kor parritting ior-
warding aceass inom the lirat basa 1o tha acksl
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[acalon of Ihe Tiret ob{ec] reaiding or I 1M e
oz et e llnal eqgemet sofer s s revrmlno walld.

4k Tha distributed splivare syslam of cleam 27, furter

campriglng:!

A firnd mesthenrd Felling prrivend deor cnlling e
Trisk Dk, & rivielieind 40 RFied cghst rblding o
8 aecnd baas, mhersin the method ka imnErit-
i froam 1o Firsd Eetuie b0 v St Bl B
whanain the mathod la execaind on 1he ssoomd
ks whats INn irst ob{sc] recicdes; and

& spcond melive] calley probceal W cElling,
Fomthaling s, o mahiod g escon: chiect
mEcEg o itw secomd bese wharden the
mathad & oEcsted on e I DREE LB
method mde on the fastbesa camepEwding o
= pmned bt ragiiser] w5 rgemods rgdor-
mhmmmmmmm:.

4 Thw dishfaked sclwiaw iydheT of clain 42,

whersin the methad cocde on (he Tiet kaee ooime-
Eonding ton e w00t cbjet el i Showsd in &
riegs 1118 on [ha Tiat beee.

4. A method fo1 mplemerting & nalwolk-carnc com-

pber acieane proagramming epsie e L ek
compieing 8 pualy of computer mechineg, the
rrd P S mineg the Ebeps o

galiring & plurality o cectoremed desew
il ann Chjeel ek, Eel igpail GEbG, &
hans ciawn and & tmalc tie s

dalining an ohject migrele mathod in the dxect
dega tht migraime B ssacher diject InrmnGce
o oo Spaailind wilh e Bide ohles;
daliring an egert mkyae mathed In e soamt
HBSE 1 IrAHE B Eabithid SO80 rocacs 1
4 locater gpecifiad wilk bha baes draa, inchd-
iy rigration of sl abject irchaes ot Snd Huk
matences wilihin the aget;

rtarrialing & ik &80 procass RECorAng 1o
Lig e e, 1o lnod ool prcos innka -
ng a paralty of tawk Inglancm And chiect
irstaroat B dichriubed aaviong tha pheality of
LT PRI

pakorming tha d3ect migste mellvd snd e
aoenl miomls method within e finet Boemt
e ek

A& The methad for Irplemerming 4 relwerk-ceniric

G SOtNTLIE progrnmming system o g et
work ol compuber rechines sccovding o cuin &,
lathn wzmigwiohegy G siea o celbdbeg 5 ek
mikrte madhod N the (s Cinsa that migades L
calaciad lask repreETed m A lash inshaea ko B
| pehon gopciflad with the base clame

16
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45 T mainod 107 IMHSTTNG 4 PEVOrK-aninc

4

gl eiirese pogranming apuen for o -
ool SO bl e v il BeGonding ko Gl 44,
frthar compiaing tha step of Iedeniating o phsl-
ity of Eaun Inetanci RECondng 1o e DRSS GiBSE,
whersin the frst agent process. eecules on &t least
W ses dmuitangouely, gach basa being woscl-
Tiad with creed 1ha pheslity ol bese indence

Thee mathed far ivglerdating & oeleak-sekia
cxrmiler poiwea pogramming aysan for 8 nat-
warkol conpuhar mechineE secordng b clam 44,
ANther compEing tha step ol INdERiatng B prsEl-
Hy of baew Irneterce weoording Vo the baes cines,
whersin chied rstEnces o he lird sgent pocess
resice ©n ot east WO Dk BiMUTRNACUNT, SREH
base baing spaclied wilh me of he plurelby of
o Inartm ey

di The method for Implemertng B network-conink:

Cm Tl e’ a0 s’ pocng V11 T Sl (oo & ribde
work ol computar meehines aceordng i claim 44,
e oovrgxEing the s ol inslariating & phoral-
ity of base Inelancee. accoring ko the basa clead,
wharlin ek Instanias o e lind 108 pocaeE
expruta on Al [east two e emulisnsaEly, sach
bovis beping sonclind with o of e plursiity of
basslnEtancaa.

i3, The mathad for implementng 2 nalwork-canine

ol goitears pogramming eystem for g nat-
vrcrh 0l Croaigulenr Vet aniaecwichihg b oM <44,

fwthar coamprising the shepa o

ctriiing B eyt Doae Inelanc aceaing 1B
Hilr Bt AT Artd
=tarieing 8 second spent proceas. aeraring
o thes RGEMTE s, wharsin 1N st and sacand
gt pracazaps o aamullaneoualy on a
e bl warlly HHded rid et i b

ol Thee mainod 107 IMMSTTNG & PENORC-EaninG

.

wzr| pallen pulmmy e EmnnEng aydn oo e
workeol computer mechingg pecoartng I claim 44,
hwihiar aomprsEng tie sen of dalineyy & partial
RGN migrae mapthod n e e el Tt
rmigretes a sdected part of en agenl poces resd-
Ing on & first base goecHed with a 1ingl baes
irmahie b b Anonwd] Bl 250 i writh & 2600
baes IngEnee, Including mgaton ol el cbhisck
Imeiancer ard feck invtance: on e 1inel EaEs
within the selected part o the Bgert roceea

Tt irmatbmxl fun lngdeiming v iestvaah-orik:
COMPule aCals PrOgRAMIND SyET I8 & nd-
workcod camputer mechines: scexding o claim 44,
wther comgrlgng the dtwp of calring R wholy
Epant migeE metod n the agedl des hat



a1 EF 963 364 A2 42

FMHEHE 4 CaEad wikle 0T ErOCEcE MHeddng
cnn p It Lnwrwes ipenfiead with i flewt brevemebrsus rmcn 1o

i Sl Dkl tpebGified with b daeiondd Dok
in=tEnce Including migretan of all ob s nstanas
ind tamk (nelanced ©n e It Caea within e

eslacted whole agarl pocoss.

32 The mahad b Brphicenling & rebrocke-oatic

compute ediwers prograrmming eyaiem b 8 net-
winhs of sariputer e fonsnding tr olairm 4,
forther compriaing tha alepa of:

inakaniating B Twet bans acoonding o 1he basa
chues
irsleniEtinge secord apanl T eSS LS00 e
1o e BJAIT CHbEE, T SBCHT QNI proces:
resuding &t 1aast in part on tee lis] basa;
Imgtoniigting am ancnmd ohect inm | bheeg-
dopwdect sbiedk cAcE A ardnetey obyeet
hming eesccated wih & secnnd agant procssa
WGl O L Tl il SprbCllied willl) & Coulal
Imetanca and baing unabla W be moved to other
-1~ H

defining Bn agenl migrete maltod In the egant
CRARE theak rmigrates H1d BRCONd A0NT: prOChEE
1 emthear bapa specifiad with 8 bass inedarce,
InciLding migration of sl ek ewnca and
object Iretancen within tha second sgant poc-
N N T e ahchored ohiect

51 The meghod kv brplaranding & nabwork-canbrlz

CaEube” Gl lenkra [cariat iy Gylam ke & del-
vk of e rter machines aemnding t clalm dd,
Farther comprising tha sles of;

irehi g & Tkt Bt Aording ke IRE bass
class,
InEEanEatng & St SN Prod b ACC0 aing
1o tta sgem clesa, e apcnd ogent proosaa
rirCidicay it Iemtt iy ot ovn Hib lired Earta;
Inalaniiating 8 firat chiect accodng 2 tha
obact chass v TR Ot{ec] realding vrilhin e
ermrnnl el s,

plrming thy {ingt ohdect o the Argl bama: ancd
dafulirgg a1 gl rgpate rosdbad in the agant
ChLER thait rrigrates Ma Bacond 40WT pRCCERE
frewr tha lird base o enoitwr besa speciad
with the bass clasg, Including mignation of al
Tk ireshievl A obindl irsodd within e
secnd BgaTt process excant bor the plreed
firet pinj =,

34 The nwhad b arplecnling & rsbedrk-catric

painpHule sdiwers pigpanenisg gydlsn kx5 nel-
Work of GHmpUter Milchines oG hding T Clim
Farthar comprising bha sleps of

inshanliating a fuat bese and 5 secomd basa

SCCord | to e DM CIBEX;

ITEIANEAN ) A TR RSO Irg B K MR GRS
on the lingl bevge:
insEntiaing an diect scarding o e et
ipes on thy pacond baes, ha chiact having B
it Aed

el Ir g & et Felling pevieeenl whorndn mall-
i Irown Il Gk o il Tirsd B, Tl riviethond
of lha cbjact on #ea eacond basa Induwdes
trarsenatticg B aeelivid Fron B falt ks o
e eacnnd base and ema iing the method on
el 1 G0N bk,

55 The myhod i mplerentding & nabaork-caniric

corpule EihHE RresEnTTEg EyslEn for 8 rat=
work of computer machiTes Locondng 1o Gl 44,

rther camprising tha sepe of:

irstantialing a lird besa and & =adid bake
e Ing tothe beee ciean;
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