, EP 0 ®72 836 Bl Descr |pt I on . :
capability vector mat'ches t he rqu?P&?%ﬁ?% Blector transmi s a si gnal to th'f:.f_
first processor. The first Technical Field

Pr ocesB&dcriptigan 'sends out via the interact n rmat |
def isni ng the task, and the The invention Eﬁaﬁﬁggﬁ%ﬁ%&' tﬁé equ"e%le ts"?ﬁcﬁes

5 nmeféchhid@ FRIPCessor executes the task. ;8Qksos M %ﬁdsa& vidUhe inkb P dn sarl y
to dynanic Toad bal ancing in a multiproceggfibnap Yeid-Hon defining the task ﬁnd the
S

Sol ut i on ThY BWEnEIM relates generally to muitiproces- 5  maiching processor executes the task.
| NVent soosystetns dhd @6k Partitutarp @ dyhditc foese and 10 ot her probl ens and
di sadvisfaheigos a oluitipbassgar syatemart. I n a nul t sgieeessor system it is desirable
to According to the invention, as clainmed, in a nul- distribute the _
procesRpim | oad anong the various ti pr ocasis owersiyrsis @itbctddne sbiGR] thede aad New
program Processors in the system Thi sof usteyrip@blsins aef disdvantagdsadf g @vsagned
ig_Agi ven nt & guitiprpeelsor isysjenp fit iadipsiretie try 1 ef eAgcarding do the invgmiiami as dladeed!, inod awki ng -
or’ pr ct¥dytgrine pigesssiag jogchpeeng thaimwriokson t hatipragesser sistms thehiseh opeotew program ;
assi grifieeAtsorspPp ey sysfem. JYis tfenetionawlienper f or being assigned isldiven dhesespabilivf oftabiestiey st em
will erﬁfs'ét?tf% as,dynpR)is fpag) Pﬂgeaw ARFARSPT on  bytheiessignment fungtion thett deferyingstviieh protne
such ass'g""‘e"tAB ﬁft gé‘mf ;F Peripmed 29 o\  t 9985ORRf| the Syplere widlleweculg|aiven priagrami s -
f or aI b " f"ﬁ%‘ stoé?nst'ﬁ‘ s st efffvapagsaustyo islens he myltirageseor y of
di fferd em‘aﬁ 0 3'i APge s f o§y5t8'9 é&ﬁ’?r“ﬁﬁpﬁgd ©ha variaty, glediffesgnt ;
pr oce rasns g}u %5 ﬁ | ram 3 g pabr | - H%? g@ffés‘}‘%ﬁfﬂ’ having, differant gapabil-

Pr ogr Peh ;gs o %e 3% éz]notherl ffzer e uree Frher. 't j dllowsy 1¢)\\5

the reaggrrrtﬁrﬁ Qilr@c? nglr? o the ges cr nI ﬂce <:gf re 6?% ‘i (o) sto . :
PIROJT adiMRbt HAS Mr@&t oﬁﬁfe\%r fjg al gO un cethElo g‘eutr izad, u\sR[al e ra‘fms to.
ERE Dol Sarat B ke roqw Welgent s DY $efa3n0 hrdiore" 2 b "i -'
the | qget of plRsH3Sindbnvireiiisnts. T S'&RMIsrﬁéﬁ@ﬁtoh Qe ob

t hus &hﬁdﬂ%rﬂ%e%%bm@bﬁﬂﬁall&uhd th@@ﬁtehy Lhe dlsb Qﬁplé?ﬁehtemrai%tr FI ral n
tain taypesrdd 0 R HeOnMmartie NRting age NOot capdhl Mettdd doMiRSHO arrdEEtBﬁ P plold3-

eNvi r eimeet Meet IdifferemedonditloREYin additorp @leNd | MYbEABIUEBE to04 né Prdgrirh N 8 GRRiISQEes-

Syst ernpglioatisn plograminsrommibneseDsiQAe o-0f NOtsollsysRiM BY FeREmigSthe Meps of Btorind?€© SO
| npl egeant iihgiassighed &re giveriviof contiobdver HBRNNET . cB@EN CUd6 tibrad Gbw tfdoghddi S thet /Rtem :
dynanite freastionggsigingots are made. THeeppiies-hods C omserting 8 sbthat p%cbﬁﬁ@illb&ﬂorﬂ.ﬁar@ﬁdib%?s'

ri t hmtipro progremmeli drfusereaiten bomadinpdrtarisn- | N addo ttieen stolbd bjestosods,comadingC @8 st@ecR NEw
pr ogr devmatien gn whith prpgessoe withinapplificceees-on pr oiectmeds, apoh alfocating siey ofcthe proce@sursdr O-
sor sytuHem Bipuld gscpive abaigulatied. st eps of - stimrespegseie m iesesegr alsetignthnmress '
gi ven no'"e Broblers|theg\jslp alipwithe asgigpresst ofcode  fimihe peadhellecheadgr am i n the system
the pPBEESYBor pasticuigripksrle be adiustephyithe TrRe applfiecHer of3igserting rempiiseg) the sten obf

proc e§ a‘t'r'trﬂ'apr pl fydhen i pllopdhe aRsn pr og Pregesses allocaiien pasarppigyeinto the

i mpor tp ogrammer (r JiSpr,ol e BIO@EM B ect (,SE?E?Q objesty grdagin tBRPORSE JP el useh At | on
on whr0 % }3 r{?é’ﬁ%%?’ °WVP?1?frP'°§°§?ﬁ'I 't F??Foc es- "‘36 @‘ét‘“eﬁ‘ﬂﬂi ﬂheamv'ara hetstengoone
of the Eﬁ l o% d recei® ﬁ‘ﬁ i % SH' |'°° m:dne :"a"'i
;F%.Qog&'e tQm %h.&r 3}5 ﬁeﬁl C{rpto- d ﬁgr E?e esé't‘:a é;ecu%értg% pt ﬁéerze‘f Igiag - cul ar
j obs E&s&? :@E’Jn\—I&ttéﬁ tobéﬁne%l\ﬁd ra ti Q& élg;sag:f:r t::@e, aﬁig% B SF srrgst ep

of sy gtetleR Qo ing fintefdcidn & nérd! £ sPMsibd o R the syMom!ila cessor

Pr oCeqRas ok b @pattal B dAfH AR Ttddcon BFJE 0 I,5he albchtR bhAfetits R4 RMdMRIng ‘Me M5&fionOf

t he pwaigH 8ndistifct from buSdsOlsedl by thb @fdcess 0d€ | Bt GrRDPAB PRcdsSorio b lite R TradHilebSt
what pore CefrsQirocessol yider Rt bOLAGERR | S uged, mand. The method further

provi diegenédsad task faeanotpérQprodesor bnhadingar t i Cul aheddr QI B advantages and features of

cessotheditst po@bsodninpeibnebenisr easmibe made travaedent ibleftion Rat ®8domd, dpPaens Giom

di scl cgueiemantsruéctor oper tedmeractidiObusalelire f @r  thedollowing ldescagtibo odn itustrative pmbdti-

r espoingéhe Bskawljdy nesgs toebn parforedclach asks  aneat ofjthe dnverttion Bldndegefhieowith the drguiest

t o ex@tsfactiontchrirolier maisthing ) etardwergdedis- | n adég- cessors in the fol | owing

nmanneter 2 Eapabjlity yecton whigly dgfines thejcapebilitiep e system stores a plurality of system

pro- Ble¥sHesocipted prgeRsert Hpon: detagtng; 'i'iﬂr Vi du&[’iEﬁi‘ﬁE‘ﬁEﬂr.ﬂﬁﬂ%ssor al l ocation

fl ags"a"aﬁlﬁs'?"néf e | requireents gt‘:@g viasthe ontér ol | er . of the interaction .

cont rtS'Fefaé °§ '&‘Brrﬁi?h "“F Brﬁé’f't(? e’t "ot h t hef'§ ‘st"\é’i‘f‘PtPﬁ @°‘%’trﬁ’&9 MerEs g gul- _

ni cat B3%Yy w X?F% %1 #Bh inter a??(‘%éﬁﬁ'?"bﬂ?em grsutiizing the prese in-

par ar‘rﬁ‘f“@?‘gmﬁ § ??W'ﬂbc‘t" Aol M%BRati on WEMOF i s distinct from buses used

by the proces- - of one of the processors to execute the read object sors.

A first processor under control of a program code. dispenses a task to

anot her processor by havr ng These and ot her advantages and feat ures

of the fi rst processor S i nteractr on control | er transmt a the pr esent 3
%eni- H P LLL - S S a aaa = - = Y :

[ nteractron bus defr n-- 50 the foI I owr ng descrr ptron of an il ustratrve

R Y B o v N I o o v oy Y .




!,_- o

-FIG 2% Ilustrates, in flow chart for the {)roces- flags in the flag
structwure |IIustrated3|n FIG 3. THfe0g gnment functi®n as inpl emrent ed

by the flag-strycture i s maintained by t he kernel of com

mul-ti pr O?I%S§9 st %? t éhar’t: ko% fla jn the fléa stt QIu tra(A‘ d eII'I :4

expl ahat iy %ﬁ% 5 4 amﬁ% o i11u P B ﬁ 5 cbin0
struct urﬁ,umg chggop;ys o BBCy.l on utili ze l\ga ,a(-ﬁat Ro heceg&tual ns
the syste@ 3 ia@sod! $001d BFm, u#bena& sflicture © fuﬁ&ﬂqu@ (Jtlllré&stﬂélrs@rﬁrﬁure Yo

gi ven W thhk doRaREHE sfRisRigs aseai tdnrepb- f UPCtéHQ&te computer resources rs grven with resbet
FIGS. 7 tdisdd@lynent inbdon; 4 111 ustrates, inolrrid mtdagia. t l'ags and

The appl FiGakiinstr4dsO G SERBdrmA thd ffab'lﬁaMﬁer of panaERlictish E:rBéiErﬁrﬁ@rd’nGdhd GsePM
process pdfinetdrs transferredi® PpMOgocRE3 1086f NBke BéljprgtaeBinS mbie bdpRinfehtth O RRUL er
.101; computer 101; rﬁﬁétﬁbﬂ(bybyeaﬁe&%sy@ﬁwulﬁsy&ieﬁmﬂl ot an
syst em cEl 5 diustates.Fb @reaﬁr détéilu g tpodivresf, 11  gmasaite shelll edn@rhadnd, réspgxtively. Dire adfbet ofL O

nmadsi gn BlBed:l command, respectively. The ethésecddjustinehtt G mbdified by those adjust-
t hese adfi@sé itesitates.iis greate detaidariothert prose adj mets mbdeQyy 6o isystans bdnanisistor. iTn un-
great er thotohfilG; 4. ambt her por- nents nade byerstdne haw stecapplivdiin riregrameneo passdso
un- ti onFig8. Firhpugl 13 djysfrate, in greater detail, his/her adjustments igdhes prgpuiioth 8 futetion
appl i cat i“B fP"ﬁPb‘gPSHﬁWF by thedlaechet gfF1G.7 t1hr ol#§H! iz Jecessary totupdprsiand jhew Hie @xacty
detail, 2his/her adjustments to the executioBrP PV PESIaEh ist Fplememed pp e
per f or rred by the flowchart of FIG 15 1pgiprqcpssprg syﬁ‘@'@&ﬂﬁgf‘ e GWPB‘"@P% and
how t h ?26 SCri | programmer first writes a requ sting Pregrat,

[gusst the, greculion g the-new F”ig’a’“rﬁ

23\6\1 nggf rﬁ ﬁ%g aﬁ”}Ru tu}rﬁg ss rgs flgm ‘i‘ravmg a 20 p”ﬁ% requesting grogram is presently bei ﬁ,f:gmﬂer

fikst i i LT W EZQEi“eixJ%%é’egéﬁ? O oolcedie
new pr gg{tr@’ grp O a[l t%jl:efﬁ |¥'\§|l tr%f ‘spr Oce§§ FOC ro
O

requesiiig 508N of the RNBE &k iNg e exe% o\ﬁraﬂn ePﬁ?
t hr ougleskfifeaiinty r?eYS{?Jb by K. Tl &a(n ayNixOCgsS é&ﬁhm@ﬁbewﬂ Fe featld the Sretiing ﬂ?&efs
nect ed ;h¥enteritioh® e 5@&% St TPahRal GRAT at eS e dRhild and a pakent proEesS ak&se Plocesses
exanpl @al, AMGALGEst t1bfst vblh\’n& 5PN @S A Ghul-CONt I Gdhar® fihed Barf@PSbkirh ot Ravs lafBleNvdatah
i |l ust r.ebdemr Yerdidh of the URIXSpeadlsystéiRis The IsefiayeSTHe RBildireu@sifidn \Exbduted tneSdyi | ar
t0 a Veusiaed ke th@ndify appijaitnadi M GiseY St €M multi Bisteinhill. FRRIreRL dobibd D GG FeMer
first epemasd 6s-3a. Ty kitislies of & lhed piograinhe sar ttbrgIcell Epcily. in BhstaniiBd Mmannet Nk Xdjust-25
comanth té systeny itystratebin &4G. t1He pe@fomtadtiyng  pr ooensssthétrife eppiicatiai progrdmmer Hvéshetol
Syst emal Seieli comimaddwiich results it the groglaml d andnake pathendyngmio dadisg fulitlies @erformed
pr oces beirg autamaticaly assigned tissene oY the comit-ume 570y thdoexed@tionaf AM|function 10&har e t he
sane peEd@isarmfagd trrprsocgsspsandilivstraled i t i pr oc eAfta exaguting j tam sysmulti [sstenical, the
oper at Fifg1-d9 erderrie make that gysignmont miecaligni | @ profieRIeCophiben expelias thesexep 8y call.
illust Pfa'teé‘tﬂ"qeﬁ apch gynamisdendi "a'ramsls@at i on d‘ﬂorer infgsmatien cogepriing 8Qve tthensiandard,
Par anmefodPed BePrases 'F’?Pa%'il @M pl08cyse aNX Spela"“grﬂ’étei"rf?’l‘ g xensvsem £alkew
pr ogr afffing exagyted by Hedq yw nihe ot and‘éﬂ“fP" °uma@ theypreMausly Mentiopsd
syst erﬂ ?’Icﬂ’g?limétﬁg?s'ﬁ’?ftqgla&the h°F§°° BY'or med F{ﬂ' e art0 he a L cast i,an
i ERTE R el

prsgra

make t sys ?ﬁ:&czﬂ‘y ﬁﬁa'la’e corpputer SHePS} per f q are t (eﬁ‘%e igie amlg ned
to O-ne "I'imr fun an .
referr $r£§ &t d%Fa%f%Fs’iﬂJt areP .fieh b&'?ﬁer a e thensysm |ts?§ierr¢¥§|C%'ﬁaﬂmE%§ d%h’rﬁﬂ“g"“

syst ems,;‘seH » adhitstritheS. apblicalidh  QPréfimnied. MBKE the@plicafich! [GEYMEMHer's AbilskhéHtd 88 ini- 35
child mme&'gratnh&s@r RXQRl @R HriRsRKBS SYSt aBlyCabld i0fthe! BHAMI & GRe BREbsEYMaANI C
| oad babmat, 3Ghd subjB@ bf this inventidMr € i Nf Or Mt i BAdLONERAG MPeddOparbrivters taidignd
formed byrher §6RmS abminsgdr (il defetiiiadsi 0N 1Qhssed to the kerndUdHl cémpiRé&T 1@t ifon YseSwitht em
fork amhbicteone®f BiIMseritt aighrBend MbtgksaxBCUt ed AW fuhdlion kel dusihg té egsatfobl tof the bikk.
The bé wnizéd oy sewing bevafuoUimtal thensdideswpr ao/i cysdny cakent i oned | atter computer is
desi gnedriatle. athe t differeno sibthadsithatt reay bease-i cl e by THeowses oh theoprogrive igpptst then uséfisG,

1. Theleetee @ratdisoupsest inagreatex detail with(respectThe appdiustoents binthe exegutionobthe detsion shelles
the sy BRScAlthrougly 18nor deenfifti methag the] G 1 commenc: orj erample, i @] usert wiehee 4o eirat

ar e t osystempatninistyator o aRPlioREeR cPIPQVRMTRICt | on °EU8 ab%qqugroee;@@eamfesrarwn tahRartiewdrn el
of andips yser Gart ALY fgieradiuptmenty forhet h&s sdlﬁ"&%”c‘ﬁd’l@ ByltiRrecasserotpi 'E‘é'f“s‘ﬂ?ﬁ?f

The | afogation piReGessarss Thesysten apmiat a‘°’ re d’eﬂq t bsgf aylg §"%\“‘Pt‘f‘%ﬁ‘as
execut PUFSoe glorstian pharooramgy Wit t "‘ﬁf‘ g 7 BOHY” f‘h ich e

“sysnul P58t gL conjrelling § E\tﬁtgt%fr@ def i rﬁr%'sé%/ ﬂ?"ega?ﬂ i’?"F ?8?"ta'"'"g
;application programrer, 45 the application programer’'s adjustnments are
i ni - and/or programuser to control the processor as- tially stored in
-he ubl ock of the process in a signnent, is the subject of this invention.

I nes passed to the kernel of conmputer 101 for.. :
one of f|ve di sti nct a55| gnnent met hods |s to PMfunctlon 108 dur| ng the

Y M o o 4 .. o - o o

dard manner. These paraneters are then The system admi ni strator fi rst




t e wor"d processing prggram The nogspafe 55 81 708 i npl gnent the | oad
bal anci ng techni ques of mand then inserts in a standard manner the |atter
bl ock 209 of FIG, 2. Block 701 exam nes the information into the a.out
file. THbe werd Sirqgessvg prograge [Tee tressigu @pmabl e. 108 itmplemerd ribee foke baifincinh ctecheih@st @ w
mand | s reanddhep insersein fastandard Imagiendhe latter al | owgockh@p9 ofvEIGi @blBicle Qhlesar@inest then
bl ock 7(0%ormationyieie (heegiout Tilse TReamessign somam t o $sisctswivhrisbledi et ¢ontepis pe dte setscsy s-
5 | at tBadpF gceryurawertyl taohsingef it @lawadimi que Yadableneautly) i they biask 703 s sxsriedThe o
neet t he>2Me PIRYrapy 10 hedilpied (iih respect iy fygessor slatten Algck ysay a sraskin feghnisup for @esigning
exani ne tflﬁgg;gppra hmgetethe needs of individual processors, and that technique |sd@,,et<@mesthgf
1

the sel &% abI e for the identity of Feopgents of the srigcigvariableer they igentity Af e
for contyo

ﬂbena' Q‘f A %@g% %’; %ﬂ’%’%’f% to b%e Piff:)?qs?“é@ﬁ" i E?rbetuﬁ'ge%ﬁeét ﬁﬁ;eﬁwliﬁ he
al | ocati al r gy@%s iven to
n en o f o 1h 1& Hﬁ[g ?d Ff" e ?otn BtP f)f t%%lsﬂ%ﬁi
assi gn ﬁéws tﬁe Et‘ns %'LZ?OI’ to a mm S er tzhe SS ? %I’ gb 3 _?re 8"‘%% ebg tgafylsgwlsad{nwe
e

200" 1 stt-{'nh1 Ia n I l(at are € Con

syst em gL il Qtn £t| %ﬂ pe?, rgeea eé 84", "Gt b%%s e
System 3¢t and ¥ystel g a%gs?oré'ﬂn & ‘But§re| ects eé(.rﬁelajé?t if e}l E1 thér? 15

utili Zedot Bnd B@_adimmistrBdBBY thb WHkdrh Qdinin-ThEs Sq Q&dcatdl atter B ck% H§r§>e Q)‘P
equal 0,istiloPGding Mi-khown (éthhiguas. erng Blic@ieSt em T loR@RuiaRhé aﬁtcBFnS o YIIuQMQ&UEQﬂG 1
execut edsat 3éhhins ftheSGEBA LBYY i€ AUaaBd b FiNen bl \a@kng Qdodkidd of BéngateR 180 Whitd &t \g ed
by the gystemadnin- 15 is executed afternobl Rmbutdib? hogfg,rocgseavgﬁgmegneg &

I strator uBibdRoREAIdwskiNG \BroglaClisei GUze The Sdekigrated!a6 adiBRNEUMpLBIsLF Brocetbdr ele-
conput enis mbdsigs tdomimact fan aHjusiing thet beaign-C 02é ai mishtst BIBcks7PS IngiBrriohia @6 adsinment meth-

i |1 ust r anesdfundtior-lif@he usei éxecutdsahectaitee pémi-on Of adlofMpebe bis the brogteme for idbs tldere@ived
hosy . compnd,eiioclh 20his Sikecpted.capg ster pacimetwesnt , PHor aasignniBhipthl i@Ooghdnh BVvessigriee to the
pr ogr amthas gpecifo thatd hdjystments ale sfogrdn d@ as adijosirRE arclothgruthe mext oy agsigosksanrad-
el e- th&oudissi gn command for adj usting the ienssPEywith thBird beingrassignegkox kosTEE
i mpl enent sBlegk 294 Al Atappisttiqn pragrem founes i ovith thef fourthebaingegssigned de) aeather (adiunct

| atter CHCHe 2 By a%ca% befpra eyecsingans orPE dhewlegtpwe dpascrot waus! AmgRrgisiop|bisek

203 is é*i?e%‘f &gptemy Y- 1 awetwsm call 't or 743 isieprriafh the seloctsy vagieblp paygleard: i

assi gnedas bpep ﬁ’éec't'th‘atbb e‘iuf?és@dém ust meppnPlogk 20848 gregiied. fhg iter blogihimplepE

and t h eﬁarfxrn%terﬁ esgfcrqeg i JURNts; g éssrgnment method whereby the pro-

et PEUEET, R Etp%ﬁ@;% fa et e T =

appl ' Caﬁj O ;%%m ([:n il w?nc reads paramet f ourt H) H(i oyl%%? @?@'}f ms er Pé asg

adj unct tr?arﬁawF ool dttan e bef 4f'§ s CXREU B et Lo EE

S;gtsem tqv,mﬁ @rpi%g":fss 1eg%ecut ed pt gorsel ctvgp(gf%agn%e ,g:%t){fs% oeen
bl i

execut ed, ﬁJl &Jéto%gﬁ)a' ﬁne:?’éﬁ‘ééh't&@%oclé“ébﬂ he od?iq 5 5& xhéﬂ

latter l%lr&@if 310PBReck RBF ANBKE S SPaC bl ed | ﬂhéé&ﬁméﬁé&ﬁ% é SyS em cal

MeNts aRelguisn @NEBAEpebifdshBal N MEBYF 18dd€ Pr O-  aif BneSERE diNthd RBledid) o&tsu@faré he
execut i pgarinh Intbthoddare 36 BEGtIRSEasdindda@aCd t O gda®r RAL3, ahéh &E] MdMGihdeE DMFIGS. 7

pr ocess bpylotH 209lor Rhkther Bk GRkmaRd that usssecud ednrbugh 13 is gxEdue SmplEmEntisyy/ Sibdk 208 as
manger \tiet dystera dilagsodnd tfammeldidtis toies a@itimd Sy St alsteatddlin WIGL lFirsie adRcisireblock 809 of
par anet @s indicateh by €08 The aiceduregusetido sane NurfiE 8, thé stais oF the IPEFIAS. of FIGa b idtasted
been specitd pleaks 2@vdthoughrdIfrist refetrdriclg @s eong  1td détéraving eMhetidr Shis fagris adtloe noto i ghan ot
equal 2 assignemfungtierh ot her infornation to thdlakisrsekithepfa spenifisLaomputérgnay be des-
deci si on Husekthg @Fecution of the sxeaisystem dalhe g% danptedvinuthe RE_IASSIGN yariahieoofsFIGOS to
35 var thepptier sytem sallreadsyiag, PHF’B‘?!?(S o8 i s exersyiedts ieth dhepeciiicaient af gt aarBuehen
execut edeyblgel andispfrom "‘e a‘t”h&’e a'ﬁ'ﬁ are as@? r?éd‘et?g@t‘f?tﬁ’? P’ﬁg’a'E‘WP’dh Ué?fl y
t hr ough M930PargEpelRcy oo f the EFLA \f E‘t‘s"’@

sel ect s ﬁrﬁ'l’eémé

tr 1 lls gss;ﬂn qc%ﬁ%? 5 IHE ﬁ erenr‘rl:fies'gp o elg cﬁorﬁt B[L
;?gatsglr }é% M lpgtgﬂ 1&§ar %eterfstr v8f t FI ete i lon %év Iam utgrﬁ% the
Aty

: termiingd
fifth 13
Emnge e
2. Flrstrhe béte A AT o g PR ok g eyaed, Socon et gpd
t 0 eX- furtherlabfded R:FIGSNE avd Bt Rp&iivelyne PEFLAG cohpder Gras SsufiRiehte e eQHﬂ Q:lea
207 througte ?a%@g.ﬁa & prRbffe Bshbh MSgrbdd® O GRbIEBID .eeuyya@teht@rextamea ! d@ﬂm‘m%

ihroBghS { ) 'BRBks§ 1A QkrbIA. whether the requested computer is of the correkd g

set or @&l inl fic$
is set, then a specific conputer may be des- During the execution of the
exec system call, 45 ignated in the PI;ASSIGN variable of FIG 4 to the

| atter systemcall reads the paraneters from execute the job. The
specification of that conputer the ublock and/or fromthe a.out file and
transfers is rrade by t he appl i cation programrer or the user. these

- deC| s| on bI ock 810 |s make the processor asS| gnrrent the kernel of com



~type. " If -both of tRe conditionER@2T2886iBF by biocks t&ined in entry 607
_ of FIG 6. There are f|ve param 81 1 and 812 are met bl ock 813 is
cut ed, ry 607 1s t he
2 spemﬂ eam W? ?"?gé e e 8:5 P 07 °f ’e argive C,
and é f ¥%hs th er eé“[,?sﬂmf’ B§_ [

e ute the S
ose tE E&gﬁg cihab re)h 811
bloc otqﬁe(? tl%ﬂtan l;'r?o(? é as, p LIE arepﬁ Q%g “as. pgt W tﬂ rot\.l
vua block 814. sion l 1011
Of F' G DéchP%%é BRNcHBLRGHe MAZCENREKS th hééﬁ%( URRENT ﬂag If ﬁ\ Q%ﬁﬂ
- CURRERY. fnb adhter hdg defgSel AhIBS tht &8ryl S 1 a@y, il macaltét &1 thd 1180 PRS0 isS %t be
r equine®Sod béitbss egw&rw thé 8dme dmpLBdingat €S tdigduteliNen NBW RIOGF affocessor.t & e NEW
"~ j ob hRecassingRREE syferh b TrRNEMeCHORPUEET 16 Nals _CURRENERRLH is6i decidn bioBie 1012ligluser
" pr OCasAdmally Iréfertdaao ax &6 bidegr tdhpuRK @C SY'Stersbutaltd see TR didibérefoceRoMIs ngtked 10
P aOMPAJ flagissetf decidied bistka9 Bl ock 149 la¥ailalsle.i IS tHaOsldmer| prodesdorlisr drkédd as
Tt he Giketuse to dadenpine evhethdr for netxiecalduset t 0 S ewailalfie,t then tledpregsm [is Gsggwdrto itse ,
mar k edmpite iIKEORPAT tybé epxeastediet newdeci Siotdusdn| pomskissBr18y bleck 101asi aheabldasbt e. | f
- the ddbdiigherolqusessemputer is of theagokreat typsec Ut e chrdcessargs egtmiailablanthen Bresrroois retated he
.ol duglegision blegh 820 iglekesuted tocascarthie whettygr am  bydloglsHitined to t he conputer is of
“the @bPTIStthe piivser eompitRiches sficenicmerew ol dus thepPRcRURFENT [iag Iyag okt seb1ten | f
~ t he. Gndagecutp i ney jobliRoth gl the senditiensnput e rdepigonyplock 818 exasited foyghack whetger
it oc &l gre. gheckaghfor by hlocke,$1@ and §2%, aign er r ¥ 1% et RERARENECiag) én st JEKNeB20 is
execd’f‘%c!"?'bs%is'ﬁ@?ef phwhigheastians thaney ok RELLARENT ag 3ot (2R AHETRYS E129 i ut er
has “Le °é"r‘f ”‘e; I °'“‘P’ b"l"hé s13"15,CU refs'qw e "G ProgEm @é 9 p'PFFéFP’d 'st 0
sre ed vja cond e pﬁ’@’i‘fl PGP "1"@
{ecbsly %r?( aII

execu nra%'eggu as I %19 cg l:re ca% checlfé%f;ﬁ sion bl |s execu ed
or nq I,; Lo %ﬁﬁr.s' f o4 hg ft entz

lfle

0 Siél‘l‘ akd v a faeevm'(:h
assi g\Ers Wis ex ted oce va Ia%le ﬁe
the QLo S G o uie s i e fock sfieprecasd: ‘mh. J?foc&@w ok 480l 0 the
 Pr OC&waidty. A bidcR arksods| uﬁavauﬁﬂe flo" OF | OtheRtist] BESGroVik fot Gl bEIC1021.
runnlc&Qp&é?@wmra?éﬁf tHalikeRbyd. the process fﬁéaataxt@bt{tbfise cRtRUS 1O Ps  Férc
asSi gNPRePLREAIBH B IREIE 826, de@HGCHIBART bhe nax wmcts.y&ﬁdemdmaldbe.s.dnfmacheoz&sﬁ&fiENT
at.es ga1 bIG.@ Wekeeltod Rf dodAtinaMtiethBr 6rONMPUL @B iriicates whethdr | tA§) proBess@t locdl@giaSi on
bl oCotlifd BRIFEAGE HagGsl e dTHisRlag @&Lst@sinl abl e spécifid MR\uBsdripttr diven lirf eritrlp @0AVBOERINPAT
f | ag thesstrudie illudtratodn i AIGISENthe PRIFCAGBOr | S isTed kedisety as trabprecesdof td heren@ttheset ,
" bl ocleet82tly puliez@utesdtare BigihtekioB&Sigirar ks assignpante it the) PSC ESRES flags isnwet, kibeh
avai Imebl ghe differempeviepveen pubtieved bivelee ad | defisianhdock APRS Ishaksstosee H therpsasbdsprei ent
gr amcpmputesss isgenedoft dpsigptien py dheesystem by blleselkto 1 Gile isamadplye. IMihetnprodskeecis 826
mar k @draiisyptes\FRl B Adsiety of Frasons, i $yslemi se, @Mpileie. ghenj the FREQOEAN éscl2spigpech Foo Rt 1021 .
conp@f"é'f‘@f'%ﬁ iceh defigBate, PN Pramere €PRUECt t y pepcessor by block 1026. WTHhe prpssssorfif A8t t 0 be
chec|eedes; Rivate @ngorgsricipihe-utilipatign of thesac yt | or‘F"%lfb'eb thee g gropis refepeddy bleclh 13k 30
f 1 ag CHRRUASS 1P Serfandeaker ussrs- ke '?ﬁ"ﬂrﬁe'bl d‘tk 10% P’W%’ 39?591‘"\6?‘ hes pot bgen made

)\‘QCL}?QE& $eb dqeisiorn pipgks 9 dn%qs 3¢ ox "e 'ff’ Y r

Focalemﬁf' o ﬂ%? %GVF%? gg lig set %:ﬁf ﬂgdd?oﬁ’i" i

e :%nr:e%g; 7 %"::’:, aan::igeé i o e '"ﬂ% o g,ogz Ea‘i i
% Qfe d qgce Fﬁetersa%lclfgg%ﬁ Ft

«Lﬁ‘g’i

FIG ¢ at he
set, .l ez oD Qoo SR LS 1sF5EmL, 101 DI € ke 6 el P e
PSFSkgs &r@:gen’tsgof DRbks 0P8R SBBMNe satslhe di fERLRNGEonkRE WOE Bnddbt! gpsc.@md\emsa vat e

35 - @64 1066 i9 BxeBHAL kindld] Drvatd @mbters eSe€ | feoktahe tyBbsO 6 Hra&¥ssofO BB UdiIBked bisdigne Of
desi giabd &unBildblee system | ocal t Qudwld,Sedpbdtidely. Fheld/ @b hindd! thpes bof prb-hat
pr 0Ces SWikt, dscisive Mook 81018 bktuted @IdeRr-Vakd Clcyssrk th 2a0 B85 ,alidwae & Yfidailed: host
avai Imidl vihethbr te RottIRCRENFLAG 84 is b&t. M8Si gnedorhgutdr @E_ ADSTRLAG), rodinputatiom server
desi gantert flagOf Gtoted iNTe stbiBLillustrated inpr OC e PRBésstry (AS]_ @Sk drid2fle defvei peocpssacessor
i S NEIG.*5. The aatler diag |beihgy abteindicatbsr tbatt ri ct (PeFANt Dédisoat blask 0101 t dxapiges entry
‘aval lcawbuter agsigamerdiis teba ayried gutpetoinged by 6B1. #ahe hbRMs ofctanipiier entey dreonat@erb.ai n
t ask 4o the purestes sdt by thaenaPfInFlom@and otQ 59 f bipcip i 198 dss exgeutedissarigamasunayeiiablenddt  been
nmade Sfsmuly syslers copll. Thesei peramaters| s Kius-002 amePeerIds gf progegsor types notgg the gligsd| ¢ of
the &nedisFiGebsbiadiEGFRAGI8ag i8iseinthecut ed SeoNeidderisien oo M3 risterrppes ygpthery
- publ ffigst parametersyghgeked arpihope whigh gre gpfy 1024 therdiseiiawed geb whigh i incotng 8978 Pk %"dh ave
¢ sufficient .menory and. are of the 1101 through 1108 of FIG 11 are
. executed to correct type. |If no publisc conputers neet the two narr ow down
{ he nunber of processors available requirements tested for by bl ocks 902
eand 903, 45 for receivi ng the program by applying the remain- bI ock _905 _
i svexecuted and an error is returned. |f _der_of the paraneters spoclbictl

o M. o Y o S o o o o

o, e



- i'f it lis not, block %104 narks asEPuon%Z/Zaﬁsa%] e all o] od4i menory and t hef
variaple B represents the processors of processor types in entry 602.
vari alligisMdZaobe 4 afks 8QRadidietMd Of Fhilsal Beddr QMY thBRaBRA represents thd\eXt ,
t he Flpb%b&&ffpr@@sbrsy,ﬁhmcdﬁeﬂsdgy de- fi catyagabicafiFudzet her or not each
pr oc&ssantrieé 603l 4od 634 ofHIG.I EMow tBGIec203. TheNbat therFIEFow WRER &Bdked by deS t O
be i nditaticledt whsthaoe hat@dedh drécessobeiFIGy 1CONS| deision Block tHog.ati@s latidn aitag twhen rseTiaer
and diisstriebothided onéxciogeeinfroaT baingf @nsid-he :a s sdigieaamd theonuisbec ardedistiit@tionest/ gperd-
fil esesfl forhthe pssigoesd tepecult thagnevheo-exec  Shjestof the palcéss greznting Blecaxbs syt Taland
1106 demeBincknd105taed 108 determine the pigcest 0 be a1s bbeasedzs @icritrnnifaymakiog therpiesasg t he
pr oces$ors ¢ bg inclydése anchblockied07 artl 1118ocks 1sPOFssignilent. OB decision is mzade in decision
assi gAetermine tpiprogesiere teshegprclydedmade i n deci bidclri 2Mchvedeamising e pracesserstiahes t o
be excl f¥fgfgthe above operations Kavgchesn Bs by dett‘%ﬁ“ﬁ?tr?Pﬂgf"?%@! the exeeudisg progdsaenthas
Af ter f°f’Pﬁé’ dasision biopre 1198 PhATES a0 eren per -whethgr ortnethigHumbes gbfiles is [geeatepthan he
execufP P‘E?é%%m%ﬂ‘ﬁi’ Fvgjfable:df nORECPEs on b1 % ERua 1p¥e waluecip dhet %L%%T "?”a'P"Pl & e
“whet h ?‘S ﬁd{'?r aéa" B erreftis fafymed | g tE%?f@F‘“'FHHﬁfaﬁFé' RFy- B o
[ o " sgrterEL fngper

ol 2t (r PESSOTS B3P cqual'S PRISTRES bl
var i af) @% 'r@a',g Fof o st gy, e, S b P t?ﬁﬁ% guled
S”UCG@&s.on PRy iﬁe% '°°@ee T2 c %f'ée at (g egj:$:Eo T Y AR ot °:r°e oy O,

inGicat th th term ng bioz dﬂaﬂ ator.
thes €s \égél n;g'ftq‘s to gbn catss el 1o ?oa he SySt e@%?:l gocgn %Ei%perﬁaﬁﬁ th)IBQS are

fng SAd HaP els’o%'iaab:ﬁg %éseﬁfdtnﬁ»g #HRAW U 1 b Rifctb®. QFFRAP SRS SBUSER-
assr 086N amount are Witkéd lasApaaltBR. & B8 NeW D RETRES e sEthﬁ'ndnf 6 SR dPR&HioR] ON
bl-ock cAIAAGCHAG G Sot,! Bis TRRmhikatib R hddFLAG  procedvbd Bsshdifled WRH the fdtedsi dxBsuting f
t hes e bg andiigt he Hrocadssr W thé InaGimufm @8t .  Thand akdeesysohagaili B06deah@s of Balal the
Pr oCesime (MTB! Theh/dtk d €2 idrnasluh&Gilabid 206 | SsTRIREIMMT Gfabls Gh MSAHILNMRBMalSt 0 be
basedthose plocRess tHat haadiess idle time BladCk s 12494gr the pragHss bAle2prpseBdopthan i$ deal to
f ol | ogweni byghe fambial Mit- NUT/RY OB adrisbid1avi NQg | tes&oit €k @orbimonty dal@inthe a.2fd procdseor.
f unct reprsants| the bakable COUAF Michainch GILBUSER- Aregetet pracassaationsinthe exeeutingh ploesds s
unavakhetals| predefifiedt bye the Fisid@ bdmigjsirater.e set gaincheedss tchesavoed et arother ppesssr. i
CPUFLABYZ2Yagstorpdsindststruatise HustretediniGhat i on theslattes chencessor ip motcaveilabls, asesondi &t ed
with Bhe process executing by finding3 hdematdtasdeole aasigrmthe ipeogreexio tenprpd| e
t he exedexytie SHIXTFAAG fipgsis|checked binge-or  equpaTsot Hatk xpwitedher prec MyEem cBl 6ok 1112
mar ks Sigen *El‘??é\? 313t T flwg beingsset ipyrad et far i ablmeenly falledtoldusph propessqri If aqithoreofy 3‘6‘%90
t hose@Wp ?fd?,ee%"g‘é'F“gg PY?éﬁb'en%[%sﬁ%*s’?"? le ti rPé°°E’*ﬁa’ﬁ 3’92953‘ a%l% §’ fhe cpplitighsypsieds
t he p?'@ kle capy ¢f T“g "F’g nmegt will ba by tf‘P1’eb ’Iga‘? r‘?j, G

var.i affe g one é% "%ﬁ QI y cal‘i}°’§F

tro on mons teste ision_ bl c B,
rﬂor e%é’-\t‘g’%es w ethe ofno t%e:et%?g an his %28{7‘3‘3 1208, ar, eef;a‘gl ocessgé)rs
al | ong, Ui, 23ahlle 5 i ﬁlﬁr@t s ers.%{ raas%e i rt |
adm npg Iaé%Brs with a QHaBIe %&5&6 She QodtESOUr fﬁ?r% & 1o°ff%e a%PBroce ﬁ)r EFUZZY
is stgp MR bl Wb Iordisdshdt €% i : able ‘énsrla@BrB&Hzﬁ’{ HMetrsStHethbrS N
avai | pl & ncrfl h&ve COdhrasib co@ of the a.out file or not the olduser processor_is_available. If the
t &AL o TrafkBES dnlvaidRl N T he program to thguik QrocbidXib avdiltise, Tha! BrbhrenGs fabag i's
checked Ny, d&ision block 12@SSIOFIGE hatts @xecut e(ilghélﬁtoeﬂﬁe%ldﬁééﬁb%%sﬁfﬂy deci§i8iTbiodkl Si 0N
bl ockeclisd Thatldicion biagk dhedkB gh&mdr of Agures el if nonly call ed ol duser
pr ocess MEMFLAG g Ishset. Woibn tHeaa®@r aayyis Of « he rieam) dlitisgcoRdiné &l fdd b AEGSAI S
have eet, every proo@ses ith Sreaglebaammbrabése or i folocksel208)neh7t oron268 vae ha thes ladisdal e
copy thén & lspeciiedarhouni is earkad 8$ gnravadiatiie. Wi | | [biock 1381 isterect:@0.01 thel QUIUSERMIdg #2818 ar e
not nighis detdrminationdremaeds hyrfindiod the ipeages- | f  t h@nGIRGISTARLAGK {11382 déterming$ that thatal-ol i s
pass egprtwith dbe makiopm Hreg cilob3Memery af G, 1.3 duspe tprocessert i (vailptie, 3hes pregramgs as-
deci sthem oliminating Procassomi that hayg lashdree on e t isisesl ke eldpseroproggssogibi Plagkot§0h fock s
1206, 9'eket enemiorye thapvibe Heximym fiest OlobRr e ar @ithenpt e iqvipusly mentionegconditiang) arp2 08
are n’é‘f’"‘%{hdﬂ'ﬁ" hemaitum fregcddebenay sor s \A)P‘t 'F‘Pe dS‘%‘Fé?r"aﬂ?clé ‘é %?culeﬂre" Q‘eout
file. d'r'f'edt h\(e? vzner earbée MFH%’nY fsn§ p ogrA9 quﬁ

f 10

pr Oce a i ble decu ]
111 h ag P :lso as unavar }%« Ckssllfgn %éntr%s: jé}“t % :'e:‘outg u:repl 6sglg Sors -
40 1211
shara f..;apzf agpr%kE am freS % Ut i Ehep% St

avail a '| e e ar e e unavar | at? is©, Aséﬂ]b%g "to HeO&K&REIE prdc&ssor with

ol duser process is avail able, the programi S as- Next, decision block 120

U'l1

of FIG 12 is ex- signed to the 8l duser process by decision block.
ecuted. That decision bl ock checks whet her or not 1212. the MEMFLAG fl ag
is set: V\henthelatter flag is 45 I f any of the conditions tested for;

- sor - with free gl obal nenor

O, 1ZU7, Ul 1.
ked as unavallable

N T -

26
mar

bI ock 1301 |s ~execut ed If t he O_DUSER flag |s



{the nost idle menor! EP 0272 836 B1 2 witing
(202, 203) by a requesting one of said processors which is requesting the

. eXECUme fbdidiBmembry. - writing (202,203) by a requestiigO8heQ Sai d
“obj ect code program a set of processor al Isggq,;dcgggorpa,ﬁ,angtréa[,&t,,rgr}];,@e,@aj d 1.

' Apparciam,& for controlling the allocation ofgoRr@-said Sbject t&ieCslogith &C et Cpde
programin response to a CessSor resources igodssdl dibdatidaAC PaaRéters Y miloe hid

user - COompgpedLsesettoRitlg e afloddfionrof Plo- Sakbd havdidig ébjdet todalprdglamOih rpeREeIS T S
one of sedsal resources in arultipPeedste Sgstsm Sy St em afsbre tontaiickeide® wyof ussdiofl said

pr ocess bavingsd oluiality ob Ipjoeessore @de of kdice [f Or a Mmewiprocessor sysidm &t car@iigionpefagd amn

pr ogr ampeness@s stdringbjbiect code dile fbri 4 eevhavi ng a object code program; r eadi ng (206) said
st ored otspreotandowdid ¢hiegt citiediike havingda code port i ®ading (206) said stored object code pfod

gr am by hesdereand erdlawprignsone of sai d pr o®essorEnCHARASPERNT PR §yaid processors

i i order tGARACTEIEED Bhe execution of said ibpjderde alieeaimise pegiopef33id phict

i nwert i ng MeaseR02R03)prgnserting a setefiRropr ogr am  AARIPREABERD al | ocat i on par amet er s
i nt 0 salFePsHeenaiion parameters into spid higadef (207, 208logatjag) (2AH208,289 30 iiRGuRPE One

porti onlgﬂ’fw"s%{lﬁﬁ'dsst‘%?deﬂb‘??bf‘é’@tf"%o‘d@ fi :ge i n%g;go:é;;rs;?géﬁ%ﬂl %Hggggscg’ s by
sai d al user us®r co { '
sai d pr ??e é’% r° eprogr H%f@'?%‘p APy processag °at&?f‘s‘|%a r FQ;‘P’%Z 'r%?f”system
af t er C eans (2 I)for r(-)admgasaraO gtore e JOC‘P ar anet erexec e?sar rea ﬁijec c d % o%rgré:g F O? sai d
- obj ect fesources ad obj ect
code ro r r di a execut e
said F’egﬁd reg&% 3 8 i oot 570 8 o Tt E@ﬁ%@ 209) Tor

al 1 ocat Lijdganei farktheter£ M sam-headdFpdiich fapd of cl ai nstém .661;@;5:&%&99&9%%&% s in
I €SP0NS Ghol GacS Bbjskt ROAL &S 4dkute said code  CHARA llo@dth® GRb| fheP I RTEL €1 S
i N sai dphfadeEsaidresd dofebt . storing sﬁ &)o sl SloREs AT 6 Yor alloca-
- al l ocat | on the read object code to exgcute tomkshsGadl Brocessor allocation parhradisis and
- sai d al tecabiratgs &g f urther in re- porti onlichtesidbns ebsdidphjcesssrs.code.
~ sponse t o GHARACEEREBANIYAT em processor al | oca- 25 tion flags and
~ processor sailiineesst fordnsepiag aomtrigsssnedns The afpdihatnatboddf claired tonttbr
al | ocat ¢84)sfai etoringea sdbsetadt chaigrpeesssor s. CHARACTHARAZIFERIEED MNRTsai d neans f or
~inserti nipcationparareatess imgespanse to a Gystshe aret hod ofaidciriingrstéd $ysaidivequestidddie of or
- storingead: subset of said processor said pEicERAE TURRer ABMPTisRE eiAEp of
~al | ocat i ormegey @98 fas storipgsysiempePeEsot 0 a systiesaiting (29¢) a set efapreregior gloggfionst ep
"~ by sai dal[ogqg%@s ﬁgd one of call; parameters into said stored object code pro-
sai d procé§'§6'|‘°§at'f‘%|r“ﬁ?l@rf“’@€i pisve tq he st ep FAT Wé%ﬁﬁ’g"s S Pecytigy ol "ﬁg’
~ system P‘f‘ System processor;giacaion;fiags ( 2§4) 5 BIP p @%s’éeﬁ‘r“eda'?"l B 5eYe
~all ocat 6ﬂ'°‘F‘1"%Rg gaid ogp gf said procsssors. ing °"e dp’ et ers into said

- stor bé ect 'a'R\ré)- said allocating peans fbr‘ Qeﬁﬂ réafs onsr ve to
. gram é &3 KGRt ion of a command sap ﬁg\ rp pr ocessor
al locat | of furhd} LM@.SQJ ogr an bei ng S%P&%Héaﬁ Ly bty GG e T OF
L@gcat ' ngne§ Eﬁ ckr g §/§Sor S. steps of:
PrECES S Ry Cgi_rQJ arm checking (809) of said system flags tol N€
net hod Qéss& ngn t slHIrS ERI ZED I N a&teiiine whether a specific processor assign-
CHARACTERInfafie ta%)Tb%nsﬁqbdnalal §fafid Ng NMeansmenti bild@ed; conpri ses: 40
sai d al passasor Mghusst BBEs bash s wpsRId Ses t he nMeanging 300) tfapa pbemkpro@sane of
sai d Syspecific processds tagfighmdiit: belngnalldteags t 0 detrequast rmas what hade apahpeaid Bpecifir o-
checki nend( 809) of said system flags to ceyssessasssigmesibbing glowéd; aved;
det er m ne meast B3 1.8tR.dP)etor fassignmgosas Sor assi gnassigniagn(®11882.833) fsad spegific bspr ng
t hat a sqoeili¢ biocessor upon. sairespecificcpra¢esoned; pr cessersuon rseid Lspedifichprecebroe reqnestie
upon sasa requesbhaving been madewer i f yi ng (818) t hdweving bsprembdei ¢ processor specific .

processor assi gnment beln? al | oned,; request has been nmade upon said
specr‘? i A mgthgd for controlling the allocation of sys- Patentanspriiche pr oce Ssor
assi gnn@ﬁt'e’t?é'c?Fg'"&I"P”B'W@ﬁPss%ﬁtF“ﬁ‘fe’éﬁ‘is (811 812 813 for assrg sai d
~ assi gni # %%{ﬂfygﬁa%"ﬁ%??’: o(s;’&P qf GERPTic pr - v c# 20 ‘?;‘f? Sl @Béf?gss f
?gce]ﬁlefs![ f‘l WP tgén 8%) Il'lltlate?(ﬂ.l sS4 d58[fé frj:sm :trur &lgseﬂevon T zegsgoe%n
; method f g%fé{" ¥ n"’t he allocation of sygt :;"en q'; si d?-. J::
|processor system hav- ing a p ura ty o processors

: resources i
. one of said pro- 1. Vorrichtung zur Steuerung der Zuordnung von cessors

.- storing an object code programin a 755 Prozessor - Resourcen in einem
: Mul tiprozessor- file, said object code programto be initiated on system
it einer Vielzahl von Prozessoren, said multiprocessor system

denen ein Prozessor eine @j ekt codedat ei CHARACTER! ' ZED B

EP0272836B1 ' 12 the nost idle menory.

VAV Y. Y .Y Y. [ o T L o Y N 1 o S o I -



a ai ms 11 EP 0272836 B1 . , 14ion of said
obj ect code program a set of processor allocation paraneters into said 1.

Apparatus for controlling the allocation of pro- 5 stored object code

pr ogtremastidle eeporyse t0 a cessor resources in aritngl Qombessoeqtsymem of
user command executed by a user of said havsaugprecepdosrvdich isyreqfestipg desseor s
one &laing; d mul ti processor system afanedf ssishphiechtdodm pesbramap ceet of
processors stori nq obj ect code file for a nerggessor allocate) eraramelstfe P ofpicm
pr ogrlamPPaAls Lxiceptiglipdtbe aligsefionof pre- ha§i ng astored object code program i 19PANSAB)2 sai d
stored § °é6‘is°¥f‘é?ée’“ ’8“"‘%@’3??8? s‘éﬁtﬁﬂ“ code por{sPpfammand executed by a user of gl

gram by'24 rocessor “'@Wﬁ?’?éﬁ?@?’“p'mm of said

in ordeﬁ’°°te?)s°%§$ 'E% "Eil‘?é’d % %T of said b (sg

i nsert |H3§;am,§ ) 1t E CBdE Drogram an 8% O:' gfrgfret ers
I nto sal OE .rERp al l ocating (207 g °s
portion of.3ai 2563%&‘159;% £haoPpR-file in g e am an process Fs by

sai d a'ée%ﬁ%do@ﬂuon‘? B&rafbters A §§d h@addr USer Comm'a ngibh') &h 438lting ore®

sai d proaes PLSd IstdrdaCobieadde iy Rakd Proces S&‘rsaﬂ pr bdid LRERRS Ghe B st em
after coaRbAd kst lcommand Stk APy Dikepar amet er ﬁ.dvu?a&&oéefﬁ kd3fonBd RCRRFITceddbr Sai d
obj ect & eAEmPiHIEIead system after compilation allodaf&Opdrantord Whith @efing Gbcodabect
code propedidsBjdcOcdde pRgral206) for readi ng sai @scuicos Radhe @ Gbject code pr&K¥HE Wk €
sai d r eadmedisq206) ooGediny @Ersioed apde file; asmecueasedddDidct208 Régm.f or

al | ocatdodegfi@mad of 20 5. The method of claim4 further said processors

i N r espongeans 2072081209y ke @lisding one of 20  SCHARAGTERbZIEDN BYurthtd ocat i on

par anetsedpricassgrgiinl redspansketo sgidraracessoof - CHARAGTERIZER®BY) system

pr oCeg/alecation] paeametetsrin s#id headercbodionp 6tt  code to eRENSUERR) System Eegessor aliocation

fl ags dbfd repd piesl Fesieate ?i?c%et &3id fcade her i n rfleos god spid pllepptingastep fusther iBUPect
code, portion of said read object codesnonse to sai d st oFPeeFe 43/ AHArgst %ﬁ‘é@ﬂ%esa‘l"lal‘ﬂ% 25
tion fl ags and processor allocation pPr anet 1op dlags andpo q%? AloFafie RFEMeleS m 1
al | ofat'd&a psi %a'gf ialp pr ocessors CHARAPePieRFIERse| §°e8%1%d means for

IS'?z?:‘ ;I ng a#or sorm. 061‘"5%‘;%?@: roc sso %hQH‘GOf ﬁ%’gﬁ%% %&ipher’\l gnz"g\#) ror
| | ocat) Y 7 PES G ro syste te
a ..&at.aagag%%{e%. ol 30 § Systenprs A EneEs Ik ngsﬁ 0.5t ep

b y s sai equ ng one processors rises the step of
sai d pr s W Wil SOBRRES! N sten P NE a0 6 BTt DibkecsiOhibdibon
Syst em R QeRIaGR and Inserting (204) a p%?at‘neﬁfs ﬂ{o%ﬁss‘i&éd BbidcP cadel B
al | ocat i Oghid diB&kEing A& further responsive to gram in responsePt8/eREXBHdAIF aicBhMariial d
st or ed sgidjserdd §yraég B Fbcdssob Aliodatidh [REAL | 589 NMEAR thelpkghdtEleing@Netida by telréquest-
gr am i Rorlafscang S6id bt @%a6 plotedorf a commuand ifgbrd o8 st @éteSasRl €em processor

all ocation flags 35 in the program being executed by the request- for
al | osatihagppastud obdl@ma@f sai d processors. 7. The method bigtlain 6 fusthersai d
pr ocessor SHARMCTERZER N TAAT us of claim2 - CHARACTERIZED IN THAT 7. The

met fod of said gipewting rheans fuaher CHAIRAESTERI 246D | N TH#dld allocating step further comprises the
CHARACTERINZ4RD) (308) pHibcidnmi ade af $asksysi ng neansstdpapct her conpri ses:: 40

sai d altddegsitageteming whathetretpeelimpipi ses t he nedivskineB(OY) Plofaic Ifestat Magsove of
sai d sygssor assignment iggllowse: tern flags to detderfTiRRWHENet dEneciic Ripreesor ?%'gb‘r o-
checki n 3‘8@9 )&% f%d’ﬁffy'gglé’taéﬁls"?%@s to cesBYf 'ség%“ie nrrent is allowe

det er m ;‘? iMafe u sof aSSI nYerivng F'Eﬁc' '?/ ‘1‘:%2;’ ng
that a sgg:ét'&ﬂ“?c(?ss“ asst m?ﬁéﬁ’?'"?sa MFowned:; %c’gifsg?as : n bem Owe§ e
upon sdl ggng 11 1% for ningl ngj (810) tkPé‘? as%‘sl T%g g) %SS c1f|c ngCI fi g
gggg?fs;sggcmc sso fon s%ud cegs%g'ggd% sai pe it rﬁro@?s @B& sai
assi gnrrent etlhral\ﬁngatfelen magh: and means (§11 81hfv'%ql%e)en a?e assi gni ng sal d

asSi gl Nohiliby BRolbIhe SRERCPBEGE! | C DI BatefBRGidne Pr ocessor upon sai d
Speci fiem PsBFES in a multiproces® Sfemiii9N sai d speci fic processor request sor

r equestind @ ity R Bi3cd¥BYIE -one of said pro- 90 vorrichtund Y isgeri@eder @adihungtvonA

et hod dseorsCodiing @h ldbjd@ dobe pdglaRCiatd ONesOf S YozessoPRdsBulteANs Pinddk IMRItibroBssor-

I esour GRS sdidobfectiztd pR§raBasSEOhitidybsrem hav- igygen mik winad Melzatdfvop rreceseen.s,

one of ssidintlitiprotessorbyste@r ri cht ung zur St euervonder@e inRuczpshoueigp Otgekicodedaieir
storing ammdujcer&mzeo@af programin a 55 fir Bnomess BrogRemospeikert ued dienem

Mul ti pl—UfcbbUl fite,Ssaid object code programto be initiated on system
mt ein ozessoren, sg@id nultiprocessor system
von denarl“ Iﬂ ﬂa H“ﬂa mal ne (oj ekt codedat ei CHARACTERI ZED BY

ei n neues krogramm* speichert und die 7 13 E

27838I 14r oj ekt codedat ei ei nen Kopfabschnitt und Co-

—ter Ansprechen auf e| nen Benutzerbefe

. o e e e e e NSNS\ o



_ines_Satzes von ProzeSsor - Zuor dnurkfsparansas-Bi 5 granms ausgefuhrt wr
tern in den Kopfabschnitt der gespeicherten Lesen (206) des
gespei ch rten j ektcodegH (bj ekt codedat ei unter Ansprechen auf einen
gr amms dé‘?’ A ?dfl SI0R9Y CArEahtFaRit BPb Sessor Be@e@ﬁ@dmwmwme@ und el Wor ch
ei nen Beffjbehniite besifgl, i & Ausf Uhrung des Obj &k ARTHRSHINOHY SHPR; Bywizergelenl, der
""Z‘} 0 “" ch Li e ety 68? wtzen e Myferoggssorsy-
|c Q) 2U E
u

Wil 1 Pr OB e ing, g Z86PER Komsiiers iss Chssodpiies

bj ekt cogL &
d
ausfi hr el L oze sﬂ: ngsparame- 5 gramms ausgefuhrt wird, pez r%ss ors

er gespeicherten 06) es euch rtgn Obj ek!D
dur ch deab,maé%%ﬁ&ﬁ B85S ot Bl £ chEang A%Q i or %3# 35 Eor
gespei - penutzerbdldHi Sihfudt ®PHGE GbnBdhut.di € Proz rﬁ%r rg; o eprogramms
Qoj ekt cogdedad I@umdfﬁlgssorsystems nach Kompilie- ﬁﬁ% %é&%é
Pr 0zess on RO UbtfidkidodePro§rami@s Ebudhdrst ung ( 20%uor (20 209)| QneH %Qﬂhr@ﬂen
dem gel esginen Cbj ekt codepr ogranmm defi ni e- - Spfesipn ol ordnenden Prozessor
PX 07 €5 S OdineZElArichhny@66) 26rd Lesen idBr gespdi-€N, UM d&ﬁer@%sﬁ@%ﬁ 40] K PrRESRIAQGma MM -
met er i nenbedpfGupmebyabdi uites gel esenen Qbj ekt nungsparameterd Wi FobddEd ResduREIE it Nen
der Pr ozewsErrehtuii e07Aacs 209, WRgungesn-Codeabs c Bem igbissefdSOleR8RRRAmBD gtk 0de!

5. Ver f adpreeiennad WieAR®passeiZustdnuagsparatn e trs ren, um das gelesene Objektcodeprogramm ‘.
gekennz engérrietKogiabscimitPdes gelesenGpebigdrer n ( 201 juswdimreBy St enpr ozessor - Zuord- 2.
Vor ri chtaeede einar lderARopassardn Ay Ausfiihrung nungsfl ags und

dadur ch, ded #lodeabisshnitld dge delepanps-Obiplidesech gekéenMeriahretmesh Anspah 4li e Ei nf Ugungs-
schritt eEfbr unter Ansprechen auf di e gesgrkbrnzeighnetidedalt ung ei ne

Ei nricht ung (204) aufweist, die chétt en Sypichen2Qi) vans Systempozesaerdyertli ags:
und uft eYOriRhRg ReEhAMSPHE 1. ei nen Syst emauf r uf m@gﬁiegs und dadurchj ¢a8 der Zuordnungs-

Prozess d‘ZEbe"d‘ %fr dafedie F'"’é’?‘ﬁ‘@ﬁ der Unt " fapreuntee Ansprechen auf die gespei-
Prozess o‘?’"" (204 °'s" die prozes sEﬂ" ) Biemerpropsor-gyordapnasfiags unter t |
-und ei né' &% cher ung PReSSy fgg;%’p‘ﬂfisﬂi'é’g%‘?fre"?[ﬁ&ﬁﬁ

6. Verfa] é?{”iﬂl’c ey rg rS f | Ays, uﬂ'azessorenz
dadur ch STéﬁe u'?xSZ yst’eﬁ\g%%e Yo Biinschrej by Zuor dpungsei nri cht ung

UOI’ -

f erner den anf gardur Qfé ezenc cl'S e%r fI‘::“‘ns hrevb—
Anspr i s o l‘ﬁm%%ﬁiﬁ&'tuﬁ O e Yo nfogs Sfans

Ei nftl g%gpré&% uf @l efchettel 'Sy rdnungst | ags &h ehi08her Fflrggg%ﬁgg(aogﬁemes

Sat zes %&o&d&?ﬁn%@ffa&) ftin ngz%&%lreﬁmt ern ZQLeNBh - Prozessor-Zuordnungsparametern

in das gasBeicherte Cbj ekt codeprogramm un- s HEPEEHRRS OBjeRtHdettbdfamm un-

Ausf Uhrung eines Be- 3. Vorrichtung nach Angphsselachén auf die Ausf(,hrung sines Be-

f ehl sai nvoeleRunghizergAmproenaalf wei st, das durch gmslii aém FRdeRIMA QUIREISE bas g{p@ di e
Zuor dnurdgdurch gdeennzeichfle, I’Ua&ﬂfe(ﬂudﬂlﬁlmgk%n By 0Z esgeranfardegidoh Brdzbssvv dusheftfit Wird. Cht ung
femer awdnvighitsl: fembm eubmistr biod Einfichtn@09) , di e ei nes der Systenflags prift, um
7. Ver f dsngerdie rimeh dén Spstantlagss prift.eah zust el7l everialoén recianspeaos)der e

Pr 0z essdestaystellen, ob eirgadwbeandére Gaizessoraei chnet , dheingn ghennZaichnatndan gsr Zuorddungsig

zul assi @rdnang zuldssig ist, schrittiernéridief Sshiittlerauideiet: Schritte

auf wei steinedinsightgrior(B10) isfeubpgtatict 1B sineli e«best dRriifige (B0Bade® Syiternflags,40n fePrzistatn
(8Q9) dépsaggare effff’zl"&?j@"b@ﬂ"f”l'geﬂi'@ts skl - besorlemred Fing Paspadsren RfogesserugrTgung
erfol gt "F"glde"‘ die bes°“q°@nP’°EPGs°é§“Pfé“'~Bésondere PHEgYE8s or zuor dnung nachdem di e

besonderz«gg Qowgn ist, ng . zuI Besidji "|(%1P) di‘{; %ﬁ %&s%’ﬁ'ev%?’tﬁé‘n

i st un mecﬁ nrn;gttér%gf(;r: 12, 813) dl:dt;;\ b e 15 (32 5 324 5uordn ng ?: ‘3?\ H%*P'é

P _ sgn (( 8¥3 U Z d
rrozes SEEIIMANTLITS 50 e o

A
|45r502es's Vegﬁ &d&%&%e%gagjé}oiugﬁmg AR u%?rgﬁ’ne a@%

o @%1 812 813): des

Ors

besonders@m flt QinerZ RS on ﬁa&s sm\d’he ReSﬁa%aﬁaﬂnezessoran- 4. Verfahren
Zur St eygkedNeh HiRkessdrd QIGRWEE Mikiprozes- forderung ertol gt ist.
Syst enT @a@ysicht N aksPuihrdh8s8 MibidkdaliddaeSSOT SH: Adp&B Pauk chthifhbieriafibtRal deVrgs)
Pr 0zess @fdiin in\6@Br Dateh SpeichdreVendi cat | ons  denegaurBdsn cdnkiStém SshOpro&ssdulsNddAS lin
Mil t i pr g@@anzeRRresymdhaRe Schatdszuf Unrendes  Ondyeirhe @il@iprogesseur ayantlun ARG |
pour coOrEm¢hekiten (2021 206) dintlsiSaBestvdn PRS- G aMM den pkcésesurddaltludi dé ek Chrodesseurs
sour ces zessorAusidaumspalamptedcie Be gespelans un gehktenranzéai fidhieetie datecdbjetl emregistré
Schri t t eherte Objekicodeprogramm durghy sibean®- nul t i pr qoeswensuveay programme.on se fithie de :
Ei nschr éirtipenief PG2¢ss@OB) diei Aveflihr@gtdees von Praode ofi@ ayaniglep partiesdeuids, et Ideun dé
Ces processeurs zessor-Zuordnungsparanmetemin das gespei -
conten e obj et engegistre cherte Objektcodeprogranmm
durch ei pour un nouveau programnme, et ce fichier de
fordernd%ﬂ“ﬂﬂﬂmnHmu “i di e Ausf~hrung des code objet ayant des -

arties drenctetemnrets 111111211 1 1111111 1111111 15 4

_CARACT ERI SE EN CE QJE CARACT ERI SE PAR

o S o, o o N o VA Y. NSNS\ o



e -'_'senbl“e de paranetrqg d' attri butigpp 2#2 §36 @1 progr #me en code
objet, 6crit (202, 203) un cesseur dans la partie d' en- tete du fichier de

_ ensengl e de paranetres d' attribution de pro- codeRE gl str6, sous
| tef fet dedas, ordre cesseur dans le pr ogra

di dti}isat e\OARACTERSEPARXecut e par un utilisatedP? 988 RREE e:;%anlﬁ eﬁé‘éﬁd%:;ces
dépendance desimoyens (292.CAG3)sRPut IBFREUIAA i pr oces SBU ﬁ\m?i‘ﬂ s 3‘: 0% lsbAY308203) un

d' uti|i satreambledp peremitess aXatiitwtionade RIF ut | | saP@Ebel'B?ée" it ﬁ%t,&pgeepm-

obj et ; ‘cesseur dans fa partie d'en-téte du fﬁ hjerg ??St e mJP Fe e h$ code objet
conpi | ati owechbist ABGasYS. $09D8 ff'gt °'idere le fi % Egesrtre gous \ Odepe,@gndar@gf arPEe en
code obj et'utilediee oy sé?xeéﬁ? 8 ilisateur qui est exécuté par un utlisatenr des
pr ocesseups 4P nélgl?mfﬁ%s? %coma ago nMoyens (Z§Zyst EnultigfdSdssdan @preaidmpildtioe r
ur- d'aet prpg;arpms)ﬁn c%ef %%I ro-to le:ﬁuerpE OIrAMe @ plogrdMme 6% cdak eB@SSeur s sous

definissent de;
ocessgun defid leienaedibn des CARACTERI SE EN‘aifibutipgede processeur qui 50
ssources ag%HAgA@tmE ERICENQIUE esseur s dams | e rpesaureasyrarsistag ?q]er?qgaﬁjgrﬁdan,as is

I'

S
| 1effet des dﬁ& (2 et enregi stro6, ydars plocesbaits, duiadst pn bess-
ties.d at P?qet?me‘ %]F?g 6;09 §) Hrrattq%ﬁ | a par tsh@ dattributiens Gic @060k miegraeme en
ptogr arme e cess Tso“s & patdtee du codeo@bpupit earebistas tarisUe bpiodiatiribyes -
1 t da §£éﬁr%a&% p&fd UN progescutionitece dmrquarretqn@O‘éPeOb@bi du
cade obj etre W § Lode ob,et o8 @ 1ok bisl buisi on - at t celubdes §ra@Fseurs (8] oG propes
! ter la partie de code du code objet qui est seur d' attnbthiQ!SaTWP'@C@g-’s 208 09)(3

Xe-
edt un pr q&essé’ ex6- cution, sous I a depedes ancassadessay 47 AAPIFES stres -
L'lappareil 'de |l a revendication 1 cution, sousda LEPINAGE 985, pafgm res
p
r
c

YTPr ennent jes moyens difoA@licmoenmennedde ob et Prefrgmnss en |cgde  phiet, AUy &
(204) qui dgRioyshe T0M)EsoRt dBstinégd saregis- " exiristion A p’&%gr?) o)l é’?ﬁawrég?en
code obj etirek Un séds&ﬁse@lesbﬂsafm@ﬂﬁP@"des par arret re ategendlcatlgryp on de

pr OCesseUurbutishds dreebdsedr salisuieffeh@prarrelde 5 L 9% sli et hor 4

systene; systtme; - n enregistre Egglcggu,gl}; aJTRE

EN CE QUE desgesmgyens (201 Q) SOEfLﬁes@?frﬂ °'Best| nes Qorkd) lef Pétader €
(201) des negnettecdﬁsawﬂlgatﬂlfsaf‘P‘Frib“‘mf'é’Glp§? rer des gﬁf §%f '°°,e§§:‘." S%Esgsgzub%e,ﬁrtom

pro- besssenndediysiire esseyr de S st ene, nﬁ@ée%thﬂcaéersﬁﬂé&ﬁtﬁlﬁ@ dect
d:attributi oﬂssawmsmﬁ"‘?”@ r rpr @gl t 6 r%éés £ SOHAE SnrEgifes bil dbstpa-on
r eagi ssant trepuxgpgicateurs d'afttibu §2§” des i ndi %g@éérd&ﬁﬁoumntdelpmtéssam de tre
aux i ndi ca@%ﬁ!ﬁ%mﬂe’éfgﬁ“%‘iﬂﬁ e Pfocesseur 30 processeur de systene
enr egi st r 63°UEP" ‘E!‘@s pa- de systbme enregi st rgs @prossis 8é laaeridicatn5r oces-

f'RD

rametres d attribution ge.RLOCESSeur. Seur preciGARACBERISEEN PUTRIEN €E QUk
revendi ¢at F ‘i’ & Eluede | a revengi cati oné@pe décriture qui est accomplie par le
CARACT ERI SE N =" an,Qﬁ.Bﬁ;CEFERI SE ENpfoEes§uE demandeur parmi les processeuss

1" etape d' e I % BPE Ui oot accorrpl ie par |e | esciésycomereef enauire KPP Ot °°"s's'
cormrennen eggs moyens (B0SPEAF BFESM TuH@eRNdeur pa iintrbdize POBCBSSBTIOP AT
precites, Qng{ggg ée §)3t2RHgb fachn Bla@peningtii consi gres diattyibuiep A9sPrPESeRTY" fﬂ?ﬁ I:ﬁet
contr8ler Iy pge@fion d'un procesk&r apdcifiqueositii re ( 204)yamne %‘r@é‘hﬁ'?‘% °6 9' Ei? r SHE A
i ndi_cat eurgutg,eség,ystbrre de fagon a determ ner de 'exec‘EtP'é§“EI° ut dﬁ]a'am _
processeur dags eysas 08103 aestindé fcédfiel on d' un i 5t BECR, P '?)&@ﬁ ss ue est 40
gramme en cude odaate dmrpe:g&sstttge 69905@6%2 | ef f et PATR! FP@ceéseurs

de:l ' executso mitel' larsnue ridifestatipands [PECYFH rarme des ines a
ver| fier  spécifique est autpiipéep®t ex6cut 6 cp f°e 5‘r ﬁ-éé’m"g"%z’é ég%ﬁa caq&zéqg“ GHGUE
defrande de pr desenwens (BtpBt3: FWuB%‘"éﬁe pa pgta S EIRESMBrdRden outre les
précites. 8¢ @robesseue SPQ?!"S‘!?U'@’S‘IW%.'FF’E l{'?fl on de py s -speci T I que est
autior i see; aetcernant le processeur spégifigue # €8 & 5066 é% f@on{,ay@;agbl |6Shdicafbud dd @gste-
nmoyens (811lte- 812, 813) pour affecter o bARAEEMRINeOS undlafidctafitin delbr&E
QUE e processeur specifi %u RIS b2 Cf’erm-nd«.%sseur spécifique est hut@iséepe

d' attribdt |'€Jhp'i9 rpé}‘f coa fﬂ SlBS nRNCEr nant | gn Périe @IS Qe plmRide claerrer
ete fai- resse Smble g proces- cesseur spécifique a été faite lorsque I'affecta-
on .control € qu ro& agoﬁg,{aﬁtlg, SYSt e- 50tion de prooassquosrécilinae estipiiaiste: Sf
une af f ect a? 'Sh ?: bl obje onrbiistBl RRLELH-POES  conmandefiedts (N 1.ra1BLAIRLIe RfpeesseUr
ceﬁseur spe er K % e@%ggelogﬁpetanf @sH0Ur ces depésifiai drenuel spte dpmasdpseciraces”
mul f- & 3 Btro @ cgtgrda d B 4adh) manprone demanser shécifinuea E€ifiPocesseur ayant
un tensenbl ecggeuproces- cesseur specifique a ete faite | orsque

| ' gf fecta- seurs, |'un des processeurs contenant un pro- tion de

pr esseur—mﬁmﬁfori see; et gyamme en code objet enregistre

B un fi- |““|m fecte (811, 812, 813) |e processeur chier, ce

kr amme e “m‘\u\m’“ t desti - speC|f|que | or sque cette demande
% .ces- n=*ac. 8tre eXecute dans |e systeme nul tipro-




