EP 0 317 478 B1 Descri ption Background of the Invention. 5 The present
i nvention relates to operating sy%%aﬁiﬁggqnds and in particular to the
provi sion of multiple versions of whi ch use the sane conmand
processi ng program Wen a decision is nade by a conputer manufacturer to
sSwi t ch t oDeseriplonper ati ng systemto take advan- tage of better hardware,
better useability, new standards, etc., it is crucial that a | arge cust oner
base usi nBadkgroundiofthelseantion ng system be able to run their applications on

t he new operating system This is to rotect he. 10 ..c ner_ | nt in
their applol J&P P’Ggﬁt ")'/“KWPE FP"E’&FP qurﬁtiqgﬁy 53"81" 98'8?‘1?"5{"3“‘%"6%" -4 ﬁsa?m H@
cugt oner . VRTpien

Whlsedh take t Sfr' X “g ‘g“(f'tfg‘f% "° 'tf ﬁ%ﬂgg‘ﬁgﬁéﬁg% “to
use the n 8?%& '§' o “cai . S THEls 13 mohat

t he sourc cﬁlonémlc &ﬁ'?u i f'mllioﬁsfof Eila sthrfér. SOTE
applic tl mrﬁsowm&ﬁakbﬁ.eeéut&m thetelbtbher
process t g,,t..e.ﬁ I;tgﬂ deﬂﬂ ystem bhehande. AMRKEHIGSH i Hettfo isthdd e/
system 1 ource la nt yﬁdoﬁ’ﬂsthﬁao Bitist foPgbime APPIGIBY, A latidition ke ddtWetsion| €
envi r onme gt Subyis bﬁ&s&ﬁkﬁfmﬁ&trﬁﬂldwﬂﬁmwfoﬁx&ﬁ@%plbmoﬁém eBysend s

avai l apl e t q\m&n&.ome béBR kHalimpletiitabioh O MEIE Wvidmhents Byeheuomptitss raken Elistng W
Ver -  Si ONntdpfaces Ysybtan coninaiisdVailable & a Y3 &ré nenRain&d byikbeping bioth the previousiand nevetelod
requires giohkoPsybtom proframi thét eriniva shalatandtiob. lThis methodaeupirds e aser o Releck the envisaamerts

wel | as r etandppigatioh @illse, ad wall anmquiring thesriaintangree arid storage ofdwe setf of opreating $yatgm

Syst em pr @@gsaiis.. Thd heer alsocan abtdrdegratenewdunclion: psayided by the:pew aparatingcstern iig; %@'@ngy

t he new openlicdtibnsoyitsgut canversionabthe gompleterpplization igysp theaw mﬂw system envirenineBt si on
of.t he conpl @reexampisiof theinst saiutiprjs found In YiEPataatiasfio F&'fq ?'@HW?WM‘W One
exanpl e ofmogésard proyided; Ategistersantains mamﬁlqchrve‘se ﬁaﬁ @ﬂt"

h
N mmmsav@m%@&bmawemf%ﬂ' estertt- % ucons”
nodesel ect’QﬁVVQIY(?eth°Eﬂ@il‘ﬁtF§ftPE|E‘lpP'Eﬂ'P9 i ore f?t%gf Tw
mi cro- F‘nst"l‘ﬁ%‘?‘lﬁﬁ@’sml"?ﬂ'i‘ F Bmgmm‘f'he T 3ting

dd flevpljlanpyage AR t

bt @@ %’%‘E@ Ieﬂ%@ &Mﬁigb ftzwr% FeRho
|nstruct| =X o Ahichard 184! mare
difficP, w,t 4 °‘ " &i ap' m é?i%@ﬁdn;g@sﬁm kgmer
level Tangiigg efmi I?u n‘?rggﬁ Hﬁﬁim uP P@Je?sio B dtéin SorbMahdehbcifed by sad pro-

Intel ecty ﬁmséaﬂ?m in mh&mnu romhill ma6raiféttoling, te erblBi Eftordsa,
pages 415- n Whith is le%rbeﬁﬁ dé’iibndent oﬁ@auﬁi\&dn& R NBIdting 16 versicni of S)slémIcomminds.
Control " (il rfoBdistiose y aakapRiredeomimanasit er system for executing a
plural pgy Of'niarpﬁmpambje ¥ b inaérﬁorctewdvidb la@yrdhicalyisidéipticé doinputermsiystant acsbrding toof
system corgamils, conprising means forstoring atleasttwoversions of system
com nmand definitions, neans within prograns for indicating the version of
Syst em corsummery of themventish by sai d pro- grans and neans for retrieving
command definitions fromsaid nmeans for storing, the version of command
defi ni ¥ on wheaipulersystern isidesigndd teciyramicglyadapt & 1he us obmyltipleMarsioas of gperating;pystem; g
t he ver si camupénds\The vensionsiasired bisa uspt is igentitied gither i) andteractive sessiqny ﬁ@ég’k‘ftwa“%t"at he

t r ansf or merbgranythal the gser depires torunThe gy j ncj bj eqt of the InventlonTng
provi de a dyM‘dﬂﬁ'ec"&TsWs efaé’tyf“ ﬁ%@ %L § efmlm drilversal
d “al ﬂf ?"dh%ﬂc man en D:g he com-
commands, fgﬁﬂ E‘P@\fﬁﬁ%ﬁ% R §. L Pﬁf"“" A

al o
Summar y_ ofecqomelished by cggymand definition gj%?"

i nteract ' f e 8 d@ﬂm@o H&e@in'sgpa?atélﬁwe%mcﬁoh&tmlm RoraHe8.Frhélfbpdr €S
oner u'? i g @MW&EW ¥ ﬁ’ﬁg,’" ﬁ,d%&gem)f fmmm&ﬁﬁﬂéﬁs m%ﬁeﬁtm' °
oper a h ands

defi ni tsd'ﬂlon f E défﬁfi&irjﬂﬁbls@o:ﬁeﬁm the contrhiing ro& §ihg Progrdi) aiithie partimér 6el 45
paranet er ﬁmtio% th w%ﬁ'p%ﬁmﬁhe@%ﬂ&ﬂ&emﬁ%&nﬁﬁh@m infthe fiufBer@ppangibtbre; At

then be trnghef .Rth% 2 ¢ FlirleBonGorivided B AYH veHeibn éf@icorvhdnd fsdiandférmbd using s commiand def-a
format ac qmw{h& thesabnb Auritier§flp@ram&ére &ra pagaed 18 3hb icammand peyeasaing mograra This sdone
mand assl ipyGsifgddnttantsietiparametér valiidaahicl ars missingsin differbit versiens Skhus onlf one opanaiingisys-
def i ni t i onem program bércartimand ning trardifferentoesioagpd theisamesystemeemneand] ed | i brari es.
The |i brar- Aassrapplization genemsiyeonsiatabf ingtiplemegramsoFinea Aeth program Fantaing asajtribyiewhich

cor r es pondiefigs the versiomiof systemwolymansis desired; thel appii¢atiorsograg) aaa Fontaln asebn el erRatms thik
libraries is controlled based on the vgrsion of system conmands desired. A
command definition consists of the name of the command processing program
and the paraneter def- initions that go with that program The different
versions of commands vary in the number of paraneters, and hence, in the
extent of function provided. Each version of a command is transformed using
Its cormand def- |n|t|on so that the ‘sanme nunber of pararreters are passed

o o o o r



defines the version of system commands desired, the application program can
contain a mx of prograns that 2 79’8 7 A78 Bl use different versions
of the system commands. If a user Ts gradually mgrating to an enhanced
version of op- erating system ne rograms for the existing application
can be wr beerdifferantversipns ﬁ&leﬁmwmwmﬁ Itsrusenjagradyplly grigratiag,iq 38 enhanged uersion of opy
prograns PAtingigystes) AW Reearams;for the qxisling gaplistion °F'é‘?ﬁr"f"f rHy$ing {ha neyy version of systerm, O(Eh
advant age'“é‘?dstwee’&ﬂ%ﬂ?,@ﬂmfwﬁﬁfﬂp on °8'P bﬂ’t‘;‘ ﬁ'%tﬁ"?“y&“ﬁ'@t"t agdyaptage fWP s on

of systenf®d ctionag °"°ﬂas' nds whi.ch Eiq
ﬁl%ﬂfgofsy anew

enhancéd furfc’lel”ﬁrﬁ’e ﬂy ’ﬁ&‘g""éf" rh"%?"hﬁ’lfﬁ‘f m'ﬁ'é\‘s;"
conmands beuus W ion-of Swit be
system CO te hb sﬁwe aanmaas %swmuon
of systemdg EE'UE?JEL Itio r‘?\a and% s
not fopynd, fipeld % smx.@sﬂnﬂ.% idnrueiwe@%om. m&&rﬁd for .
t he commna I rst command defl niti on mat chi ng t he deS| red conmand |s

t hen procgg&g@,ona}w[ﬁ;m 10 a user need not convert an entire programif
the new function desire Is contained In a new conmand. Description of the
Drawi ngs Fi Grig. 14%s pittoifsh présenttionlofiiwahieiiention @daptsfcolmade Frém vatises Veisidhs aidmag- S
comMmangs bratigsystém ©Wsh iy £sifgldpsratiig spgtenop- 15 erating systemto run In a

si ngl e oper &g. 1B)is theSdrmanof -totnmaid dfiniontstvesdfirotheritiraried of Kigcthamand definiti on
stored in tIrg. 1C istrmiformat obé cdmimgnd dharactei sfying.1C i s the format of a command

char act er stFig. Ajis a Batg flovpdiagram of thepreferred eyabodimantiofithe inventione pr ef err ed

enbodi ment g 2Bhie afflow chartiotthe QEL/GCMD progremgshowy R Fign2h-t  of t he / QC\VD
prograis shdiga3A endi3P s a flow chartpf the opergtiopof agameand anayzpeprogram B Fj9char t of t he
opef ati on ofFiga4 B@earamiizedflgv Q’éﬁ“W'&?ﬂdl lﬂg 9’29@“‘%:'['5'9 Mis a gener al i zed
fl ow chart deﬂ‘5i°Hé'°\ﬁ'6'i'ﬁ'i‘é’ﬁ'iﬂ° InFlg

chart of thd&i% EF&PF'E)‘?‘FQB’F“ 35 veysien | “"?/stwg' °°'B"‘?'§’s ge'
bl-ock di aB? "tﬂ'f@b"é"e fhel'? Fi" BFF iﬂe S4r2 0 dothBL B dofiSticRd.

syst en‘?‘co R FrEmplen e o7 %% '?"é °"tsﬁ eoprogram bel ng

gan rdif d
bhei r di f e °;§§':§°k gra%fex%" e %a@%?mﬁé‘?%‘ﬁéﬁﬁ“% il “&""&“‘ﬁaed;f@““n A
syntax. FI'g I'S a ock di agram exanpl e of nested progranms In an

appli cgt i Bprildiveikrptis Mul tiple different ver- sions of system commands. 30
Detail ed Description As originally witten, each application programwoul d

expect t O U ofgikklly iitteh, edkh apPiicalion ProglamSwbtld emmsermdadﬁulmmtsfo@& syém tdive
program s makds@iritiéd hﬂﬁﬁﬁraﬁrilﬁ'gorﬁlhﬁﬁo%&hﬁnb fsystane: if\0Rd Werb  coMmpare.system\tainmands ramands
from var i gatiousperatirigisyetentsyminy S¥steni tdmpharily Sdr 6Wa aperating syhtent wall becairailaotp their tountgr-

syst emswi part dammandsiin the otlieporietating systemi Thess couBerpanbeystemconmandsinay use thi sametondif-

oper at i ngfesspsdommandliaes® @ndroaynsedifierernt psye&tmr@cﬁffmndwmhm pesameterecpepcommand.

di f- ferent Aneoramplechf mcompleteredmmeng setdar aniorefatingayster canoersean insa ragnual forarf IBM Syt
nunber of tepv@Santiied IBM ustemiss GavtrobiLangysge Referprce Manuah(SE@Tri3d) 198& dhinaemmasdsetf or

- an oper at isieferted4n banainaier as@esve@ﬁn it V1) cammend set./ARecen W'BRH“S%—'"“{"@HE 6'80% ﬂ'l ?ft | ed

I'BX1 Sy4t ethe 3epreipatahtFo0 versi dseplusRbaut PR Rew com Bem Ist '°£

command s &Rt The vergien:2 ?‘Et!!‘af' éT‘rf?i‘P“PbtP t"&é’e’lshy 9@?‘}4 °§ét A
second cofiffget name. They may H‘PB‘?"

version 1 qcfﬁ;é%ﬂgpﬂ 'ﬁ%’eso? © ush) °ﬁ'8 w h %t t@ ? ;1':
commang <84 YE% s 0 Sorghi aé?&e&s

Com’ran S ré (ﬁ? Wc&gs m% 'aftfe n&% een

par amet er .ffemﬁh «iﬁd ‘E-rt mn%d smmac?éﬂ? ﬁﬁsﬁ, a 0*"ﬁ’lﬂ'ﬁ

pi ctori al b Vo5 Phirt Bk ¥ T difféterit Cerdigis f OF M

the task Riveltid em‘{"ﬁ th ggmeq.x,mgg‘.gfﬁmgpgmnds 11 Irrespectlve of whi ch
set orgver Sl&n\mtahtﬁ riely£E Brograim B8 Barfdnn the tramfirfatiol babed o8 Gonitfid@ dariitid® fof GdcRach
comand 1 dountSfpartveRdish ofd doingridl. The cotitefplarttommanddefifiltidNs Rev8 the Sanfiniiiibes S aralidters h e
sane conmmaitthddame psshiomdorBédquertialitlatiohshipbetivesii pammetsrs floln@erkionto vérsien. Thid univereal c e
bet ween ¢ et &k pauhierpar® coNmiadd definitiond lscliséd te tramsforrh thatacteal cbmmand cbazactea sttingdatoreand
has |ts Ofm compaibiovithtierennandy npmealpommand pidcessing progremdbpl | shed by

t r ansfasr m ndn EipclAcepantaneraibtns of systent commmhadefipitiond atestorad in ibrariesn12, 14cand 8- fissir t
commands versiefiif lmm-smtddsmomefmywmsmumvmun@fneom ystam for the f
par amet er {8M $gtem/38. Thesaennsrversiom inlijrary 14 pﬁ@g@é dydefinitigng f system eammaadsdenst i on
based on &nhensedMereionptthe Syatami3p operpting gystem: M%VWPW'UMYWSBP“Q%WM The
counterpart comuand definitions have t§e same nunberof paraneters and the
sanme positional or sequential relationship between paraneters from version
to version. This universal



format for counterpart command definitions is used to transformthe actual
command character string into a fo&mgﬁ%‘{ bl,e with the command's naned
comand processi ng program 18. 55 I g. 1A separate versions of
system command definitions are stored in libraries 12, 14 and 15. A first
version-i d"'!iQ%WQM"@“@%WSGW'Wt?W & PM%?MF"W’@MWS“FW@HM
ver si on ofbessf verpl @?‘MH stemfor the IBM Sy sten1 38. The second verS| on in
library 14 i E‘F!S °§’ T W"“"

Ziﬁféiéif”i?%” sggamw b

A nanes O

ti
R
Ioél vers
I N cat es
count er par eIy bR edet \é&m}pg Lfi [RbrR"
cancel Mnmmsmrég% gpaetwpé'ﬁﬁﬂdh T mﬁa& Y g& 3 m}@ﬁ The
SalTE f nCt e e clberkee TARRS O ite

comand  debintdnidrt@8rintidnd 25, 26'aRd 25in i libf&Hes, bQdach vbisih &Fihé o&ﬂmﬁm(ﬂa@mm nupibel
command SRR N Thste ditinisriart tohinedds Uss dIFfbraktghtaxiaid Nev6 iFferBnt MefinitloRsih Yersidn.1 The
command Naie vérélon A1 Tiey Q6ARFNNGN FIfLAGATED of &r Basiftied inGrbrd detall Réréihaer. but due to

t he count er pesehte déritdorLiahguagePrardm cdinmbdtises thesaimBnde, CRTALPGM) for ehdh@ersioniand Aau
mand pr oc atifferentnumberg biparainetars irceuettof Escbubldrpartdefinitidne 27, 28 drail30 @tiELibratescThelchre-
sanme nane,manRidcBEhg fragrancfarcthis commandis campilersd phose fulction and apenation Nl be 38scebed i24
10 in |ibbetllindg.82, 15 and 14 respectively. For CRTJOBQ the nunber of

par anet er s i Theagtudl faimdtiofdommend definitiohs:and geramands i showh intFige1 WG regpectively. In Fig.

di f f er &t 1CCpash conmpang begins with theweramand @ame push g DWW ERyer CRTYQBGK This fsdfpllowed-hy apf

i s count deyrerdand é‘!‘i‘ﬂP‘tqﬁﬂT@%“’EB theegmmand; Fheispquenqe|sf 'a? P%%!"e%? netampertgrt insj on
of the co ﬁ?ﬁbﬁ?ﬂ‘“ﬁ% grametart in Fignifetre Aot aganagd,ip theysame ?'Hefs"é f@éﬁﬁt"@r"ﬁ@!"ﬁ""
commands d’g(é“'t&f' %'P FQ G tﬁ?(“&ﬁ'&“"ff"&f}’étbd F"F’f‘ﬁof"l—f-‘ﬁ'fts ﬁfé'ﬁ“ﬁ?‘? ‘?

and ver si QFP9Rm 4 \IA ! P "?"H“P?B'P'é‘
detai | her® gy hovo Teandm 45?‘ 71; %" sﬁ %wﬁ
SalTe MBI e iy oy barart %ﬁﬁa eleids jvfg‘éggéf i
par anet er g, niﬂéﬁ Bdcribed T rh vainaftel Wit r:{p E ”
libraries. pard temaﬁ h%%%ﬁaﬁgdm&% ﬁ&hn ﬁ-r 34
whose fdinGhgy £}e r@@é?:bﬁtdamydéﬂ ulbét ogﬁﬁﬁtf dnﬁl ﬁvle eywodrd degtifle§the

actual f orgedr. Thé |emﬂ|?élﬁla IgitinateMnath 3FtHe SepdERan %aﬂaﬁ.eﬁhﬁéi@xcbéusﬁb Qngt#

1C respectdhml\,m calsB bélnma?u@toblﬁ;ecﬁéﬁ'he@ﬁm& ciTREFuIRS for'thd Hatd WifichGaHyHEIe

such as ENpWA&the? thedatd dypBlenanid) décimah binarly) dta\DéfaukispetifiéS yoosal ptrambrmleyeuamrbeeach
par anet er insértddhiftheckegwaadfdr thdtlperameteriemissingfroni thecomiandlAlcorstant spedifieb a valethdt &nt

| Nt hesx ornentsd foramperainéter Ly 2iepatdng ia Soristantfcang)not héinsarted bythe dser. Magping logie référetozane
order as tidgaleconvarsiomef tiparametir it a manteitwavalue répregentiigithe hame-i g. 1 C, t he
command def i Figures@A, 2Bo3AI3R and 4 slvowsiiprsferrbd enbodimentef thef invelition whichwilivdn yricsaersipnsg
progr am t of beommand entbrddinteractivaly ara®apatiniia seiested arognm: Agomihafid in pntéredhinteractively ate
command. Priemisaliby gwees typing fhe gharqcten stringrfor the eommardang its paremetesyPap tser rrpreponiad 36 -

(R, ® taé'"Fefﬂc@PﬁP’éP" 20, panchejuging veraion aeTpmansisin A% intefactive pessign. whileah tha pae timee

comand arffd ¥UheAaME sYs ﬁf;ﬂ"%'}d “’W&'ﬁ%ﬂ W@W“Fﬁéﬁ r'ﬂs'&Rg‘Gf‘W gom-

command stvan T@ﬁ%‘;&%‘" 'P'|‘11 ?‘T“B‘ Tdbé'6°? 't’;:’n'

| nf or mat | ‘?}p}?}m c lg byt ) r Ft Q‘P F?g?erﬁ tﬁn '%? F

SLOC_?_E% W The%cﬁ?‘g-e} ptrogram r- Qf rﬁ%‘ ion displa an ma '9.
3 ; FIgOSB, wa ﬁf} %

comrand d b qub&r@ce\(rgﬁ‘lﬁaj ﬁ&kﬁ bto

type, def gl ni&qu&@'&?&& Beckid l:H%ch rﬁmﬂ

para- net ¢ftne qlote, th@ﬂ%ﬁhe%%%&hhrﬁ%rtﬁé’lﬁes&éﬁ@ sbinBrk<A (eﬁ n&ﬁénﬂ&@ de' -

par ameger ﬁrhé-npﬁ ceeds 1ts |l ength boun- daries w II cause the conmand to be

rej ected. Themdatsao Inb438geSREI0B bdibesalebifiarid @hitry deRed badigiy6d bt 168 Wirksler bLN g
on’ whet hetheh WaitslBY for thy Rer toentdpdBMniAAd: iAfEHthe UBbri¥pdnds Witifa cobiiand) OCL §BRE (1b8)e s
act ual patecehmindirtthemssshdedjueusl Thie QICE priograd kdturb tb fecéiveandssageo2chnd cHeckis st imes-

par amet er sages i tisssquagp 4t dexisioh btep (0dnShnse there/ls v esdomniandsip the iqiéue,QCL bremthee totskept | S
35 i n%er 1Rl Step112pagses thewimmandchamtier stripg areroption infeomatioa totthecammaraitanidyzet 36{Eig.t ed
by the us@A)- Theteplinninforinatigh includes the version IR ahdryiindightonttatthe conneand isfo bielexecptad. Aftert er
from a natthe command\and ortiona-gse pasead; QBlcallsd14) thewommang analzerntograppand Shen ret@nsited 4
show a pr &qcelve mepsag®bodi ment of the invention which will run various
versions of a command entered interactgvely or as a part of a selected
program A command is entered interactively at a termnal by a user typing
the character string for the command and its paraneters. One user,
represented 40 as interactive session 70, can be using version 1 conmands
In an interactive session, while at the same tine and on the sane system a
second user, represented as interactive session 72 can be ISSUIng ver5|on

o Y - - S - - e e o o o o



defini'tion, or pre-specified by the user so that it is called each tine the
user signs on through a workstatio ﬂ@‘ The QCL (or QCVMD) programs
function is to Interface between t %% i'on di splay and the command
anal yzer program 36. QCL/ QCVD rograns are illustrated in Fig. 2B. Wen the

oper ati ng syMestimpprtaptfort aptinnt 'ﬁb? meagsgie i§ apommandystepid2 ¢alieth danglyepnand at
D oo At rese tnshecanrendis m@m@afﬁéw%epﬂowzﬁégm'@ yorpigu,
queue to %J"WUPEW"EHF ‘?L‘?chbf'%(ﬂ R gasseris Merg) mls MEOnthe\veEsione ¢
there is ion 2 “W@b E@G"@““‘{W@"ﬂ'{?g % R Prrgems I s
ot her t Han p&“c"&ﬁl‘?ﬁ % % e oy bPB'F‘“%?E’aWﬂT"é’f" o f s’t’f‘?
is.no nes&® Screen i spl a

t h&=wor k t t

t he usrer Sr fhr? gf%i%%gg?g& o°rﬁ%g§' ﬁoﬁs o
message, que %ﬁ@ﬂ&ﬁm n“iro”ﬁ ¥ P2ih P SoMMants & n GRAE QJeS
for mes- %? Jré?bm HSefttot hﬂaﬁﬂinﬁl Ee?azﬁu n’lﬁ@ckg g]@&&n:’tl?ggﬁ'}&‘@ %
command | ey N iRfcati shi3eft o i olrafil brep e th dgpro b.aamee&puf

command chRgéathéVersioh idemtdicaior VA N brdAN mwthmmmnmayﬁm nél28Y i/ dafidd 3
(Fig. 2A) by &Har QOL 747 QCRIDYB/Ginimat dnBigderiSksbarchbd thétipprogtiatelliblary br ikRdties BT BE &M or
that tlhe @2rrhedorhant defiioexecuted. After the command and options are
passed, QCL Conntand 4nbllder 36 lises the parmneter définltigrsdiomtiied@hied @drirfidhd intheapp@priatelibraiy0
recei ve nmmaadthgactusf paramdidrs 0 tidlcomrandsharbdtes istringrpassdddn QCL or QGND. The snalyzer ciaoks | f
t he nmessadhe dommandstringfon dorestiseparititand aynitax with the penameterdietinitivhy: fdire string cottains al14
passes t o etrbrean@ronmesshgein returned to the1RCLCTS 0on@CNMD T6H6risplaycht the usecawolks@idncifthe stringi ng
t he vegssi dapolrést, thefcompend prl rpuiids @ mhtwgablwwkh wil msqdéwﬁe@mm@dpm@eiw pro-

Versi on 1978!'\“0?*?9" thegemmant.unni ng i s QCMD, the version ID passed |s Version
2. 1t will éﬁts buiy GER‘?E"“QWFQ redefippdispquengerof m"%l’ 1 through PARMYS,

di fferent "]:ﬂ‘?) d {‘QS'"U°"f° B&@W@% °5‘ﬁ a!‘ﬂﬂg“ Egchents ilb pRini fathe sterade s e d
whose ro WF‘@"‘F %f?’"'d'ib“d‘ 'ﬁ%\gf’h ‘Qa'éépl fy
the de 425 'p 1: ‘i‘?f"ﬁ%'l‘ |'o gl
rressage th i nd v bew A e g 5%”110
cause the X;&%orﬁ e§§§ trolp el Jte@

cont rol rc;{.oggsgﬁ nd a‘ﬂi
Interagotl\ég g‘t, QICE Bn'ﬂ W|th
a Vi, dﬁ):‘e ﬁfe'p&gmé’t&r@ p§| t&%ﬁ%@ %Z%

whi ch t he'?naﬁ urn® BPRIpAte hédsagay {&tt%émﬂ ﬁﬂﬁ?ﬁiﬂe%er'aﬂh@ﬁ&@’téﬁamce Wi th

the command glinerNolir@ét chridiits 1 Be ABessualis strél prddFaiis Ofhe béuRded®bdb forpRogRink WiitdAe d
above, t heorvaobs vrsidnsl 6MHni obérsitih isfemviould\be typically stdrddson ARk RSl I Fig. t2Athee 8duRad
anal yzesr @bdb vbigionson progtari aré indicabddlaba, $2/ané B3. TRYy c6¥id be fe same G¥diffarentprogeamsTHad
anal yzer 3Sturcatateniants at3n areayiftendgriversiorel, soults atatgmerits at BDdrawiiteen foBlbrsidh R, and schice 82
for the cetatsments k38 reiwtiitenfor vesiomi preigram.Eleforecthess Sourcs eadetpiograpma caarbe newthey must
definiti ohecdmpied. t he stored command in the appropriate library and the
actual par anfetcempile a progriyp, theaxaeranters the SRECLPEOM (create gogtrol languieg Pimgramitommand Xped.
The an¥l yiing theparsmeter fhet idestifing the sauree pmgramdp beesmpitad: The ERECHPGMrommendyprsion jo
with the M&FtﬁhéPéPPt'e%PP r'PP'E‘ﬂ B??Sed l?yf'hq ﬂ 3&9‘1" Pream &1’?1‘5“ a'h*efr We Iuserante@# F'Er
nessage | SRTEkAGM
wor kst at | Asl"fth T%PM(S‘Q’"

égg%%% @@ e i
?

fg?gr;gg fomﬁﬂmd E nb@m&.fb‘é‘mm' F‘ooé!&sﬂn& { rH&1s'uPtn£the
¢ ﬂ?ogww il
recei ved \Welehadtd BhiittGR rHEW.mZ&for‘ERT e Comﬂin
anal yzer, '&hﬁ?l&ﬁﬁﬂnf&@dn&h&%&(dlﬁcmwﬁan&)ﬁm irfd\prdgral I’s%ﬁminfﬁfﬁg 8/ agisled
to tabl e Biforaraedp 2ovigaiatie tputParameters freihifhe Work Bred\Gbing tidipGifteridble, Theparamatera ficiideM t h
par anet er def Ndme df Pidgram 2004 whith lsibbihgérbatéiqusubiiy sarhd ame @8 1B Bslirdelcdd flld 1RIng EdneC t ed
version is cogiedii ble with the command processi ng program After command
anal yzsr 36 °hiasmexnfsdutce file20qBOvhobecodé iabbisg compitegy am control passes to the
sel ect ed cormvangonpumbee siddantifiep200Gwhich ihdicatdditerversioméficarhmangs to bewssd ipicoranlling the
command anal ysource gade for thenplogran) beipgarebtedragdreampilednyvocat i on 30 stack of
prograns so Gompilerd4onansly2 the serrqelfile 3 GiRiendiideptified by the 2ePBpasmetanThesompiledendsr
QCMVD. The conmand processing program (£PP) retrieves the paraneters pointed
to by the pointer table 84 and executes the com mand. Then CPP returns
appropriate nessages to the QCL for display to the user at the workstation.
Anot her source of commands to be processed is stored progranms. The source
code for programs witten for various versions of an operating system woul d
be typically stored on disk files. In Fig. 2A, three source



35 code versions of programs are Indicated at 31, 32 and 33. They coul d be
the sane or different prograns. T fiﬁ\ﬂfﬂe tatenments at 31 are witten for
version 1, source statenents at 32 a ®ten for version 2, and source
statenents at 33 are witten for version N program Before these source
code pr ogréifthe seurcefile yniita complpteeoramarn dsoursey piptement) cp be |tethe command aralyzerhe
user ent er@cﬁi%z‘m&m"(tb?@dpém%m# Hle hasbaen pgehed, i3t RrRgram Aomeasepsipeer. 40

|fy|ngthe2 ararreter that identifies the source ro ramto bec |Ied The
CRTCLP(?\/I C ?/ ?95"6??'"?%" Wégwfhe.semf ’Eﬁg‘
QCL or ? cqmman I9FMZ°
ta al so iR g"f“ﬁ turet"'

ut ed. 24nd
commnd d the
anal yzgy . dapebs
45 88 for g ¥fesitod#H rjéFdatds, ﬁ&ﬁm,
conpl ete, tfokgea,m;{ﬁ}{ﬁ mmm&&mh& ed for execution. The paraneter data
for the CRTGHRGHMgIRFosRINtesI®REA 314 86urcd stafiiiahi8 ktil thd 8hd df fid isBieBtBd for the sbarcs fileN Of

t he sour cayrsh aﬁmais?deisbtb@mb&hmnaame}a&es%%emmmmmnm R | S
di f f er @t ake eMidistiitfe SUulte,'a nfeasaFRIa theltd B¢ §t65233 & the caflsr, 0L o GCMD, ahdwd préghaiiie. &M S
program i satddhe conpil er program 34. Conpiler 34 then runs using the pointer
tabl e and pa¥ s erfws werenistested daring piocessing df therspdries the aorepiiert vill Geatetie pagramat step

def i ni ti or286 ésing iMpiR pElaMEht 2004 s thd rewe fin the torpiied program. [The ve@ibn (ICRPClsrEh stored inand
pr ocessi ndhezowpjled prpgram sasthatiwhen the program B called & canpass the version H to the egnnEbdanplyeer. t he
i nput fhar Sietingthe varsieniDiah a parbefithezpragram allpwacpne Messipioregrasy toicajt fingther varsiop programyt er s
i red ude: F@vmmw@dmmmmmmmmmm Inéhelyqu -created (usually same
name as th feresporytionothe H"%‘H\)m run throug 'EF"PF'NEH'FE abﬁ'mr
source fi I%‘“’ZJD‘B“W&GWPH%@ e%"é mapd jsprogassad, theompp

| dentifj era" ﬂ'l’ WH?J‘?"E ft%‘?"'f‘ﬁ%’ l@?‘?l“!?r?a'a?‘ '&P§"°f reag6 E"d“]“t'?m"‘

conpl | ng'?’ and ca
o g %E?% St a qémf m:%m o
";“ ;\.‘;.;‘;'.—.. m ile §$86P u?ns
W map&ueqh

par anet er.

until a cQy Fib the GO (8Xs
anal yzgy . RBior ihd &@Jnsth m nh%§e
reached. Iah em%saﬁmdd.%mﬁ?&spiﬂ tﬁh@l&egé the single Comn

read from t hfhe2getitioR of domMardanaléElodrdtt 35 ik Sdwh mm&w mqf?d BAEdDB, THe Progiaf
area. 5 shRebpRideRRYy (120) aﬁfeomar{am&e? stfifg ahd WCbptidhRads QVBRaIoN UD, BMpils7 éXecute).
call ed 22Decidiei122 raIEnBE he pragri Réw scocdifg tb 1 versiBAID6loreobiha parsd rotinéd 124, 12616k
Creat ess a 1pAIThesbleated parsd roatind eylitsl the ¢omarfand éharacterating thtd Wimds dnd intefirets thosk woedst he
conpi | er 3adecording thersyrtaxules of the @elediedivarsbing1, 2 abdNMNht , t he occurrence of an
error |s notAftr the confroend hes beer parsed into itetpasimeters, tAS frograml s@hesthelappepriate versich2 2
returns t librafyl(step 130, 192 on134)Tar theccommant! definition efthe eamntandhbeing processed. i thegpmandr e
found by tdpfinition isfiaundiin theseloctesversion |ibsery decision 188 wenid-hsanch program flgw to step 1423 Big4
wher e fohe 3B which then retrigyes theslefinition from thpélbfsfédf #'%Wﬁ"@ﬂd defiaitienje pat found in the selectrgr am
i nstructi HPTQ’YT‘B?" qeﬁﬂmb'@PrﬁﬁPﬁﬂ“ 46'ns ar e t hen st or ed 225

at the co ?ﬂalily a dl' ° %& FP‘ prshedost
$ﬁ2e§0 pr ,,E JE ner' o(ga-,g g @; ;tgegeg nga [f%{ ﬂr&’ﬂ‘é‘“mml l e
s det ect .'f’ fea md.%lé* il loekddizt i sncdt ﬁev% e zﬁ%gg the
conpi | er dlo%aa ‘b

are err 0 ﬁ-br% Gs%rubPar listdd Rbka L h:
QCL or ﬂ&rsglgét&ms'a?unﬁtr dn of \i%f's%ﬁloi heQQn@WJy%a?déﬁﬁkmé%Blﬁ&&ﬁﬁL ri gg

pr ocesgi ngb,gg,gg;%emce the conpiler wll create’the programat step 2

usi ng i nput £l B8R lorddEveron fithaties B BRown G Fi . BEWRERErdgRiith Hak @ Progrdin aftitfute in-
version | éhal versioh Bptogrinty aidlo baturt, e AAthPIbAGIEsIT 2 IRICalddat 60 Wheversidhe
progr am i 9 lisravy isicht seichedzifthgrammaiidtiat ¢ @darched TorlidRot fount héheversiomNibrary 12| thi@varsion2 0
Stori ng t 2dbragyris is@aarthed.dTherm if il riot fodnd] d firstjused Qiranyissbarchad, tiana se@nd iAamer|libragr am
t 0 cal4s aisctlibeary whinhdd specified bg tha user, Bhdigsugliy Soréainswisérlappligatiamprograrhsy filne] atmdnds,t he
ver si on stodatier pjectshe program When a programis sel ected for execution,

t he conpi | edftheprogranmatiribute indicatesthatithe progrem is@rvenaiani2 prograny. theribracysparch ofder for thatne
t he opt i oRropnamdathaardenef librarigs indicated at 63.p Figt6oNote that thefirst varsionphithel cammand deflaiffansd,
the command anal yzer 36 transforns thegcharacter string data, |oads the
paranmeter data in the work area 86, builds the poin- 25 ter table 84 and
calls the nanmed command processing program 18.



Program control passes to the nanmed comrand processing program 16. The
comand processing pro- gram (CPP)E sse;ﬂ[al&ﬁmﬂpl ntertable, retrieves the
parameters pointed to, and executes the CoO nd. Then CPP returns
appropriate rressa es to the conpiled program 38,39 or40 that is being run.
When t he P’sP@'t"l? fPE a werslen 2program. (Thia is begalse ie@emwhapmboﬂimntrm versiomieat-i S
sent to tﬁ'é“d(? PH?&PR)“&‘H&F g the Y?Fs'%’)@é’em‘ﬁ‘!s'ﬁ '“ Pﬁﬁté%@l‘““ﬂ@t the yergioncd eommgndiin

5t ed Frogram may cause the

error in 8%

progr am t ??e gj‘%vbw §gée BY(“"PH "(ﬁ"e yergion 1Dy and sqagghed pk
user at eac r% énb ?'9 B '&?ﬁ"%ﬁeas
S OW;] 'lt R m?l[a S ﬁ gl't eﬁorﬂu IIb es use b ¥P§ 8 | o {tgalgg eg IB labsoclatedg
CO”D' le, eX%H;I— E in ‘i& e r4@ h9s e ogllttp 19 the
versiog | PF‘gOSEDB?etﬁgveih %Mﬂﬁﬁdfnﬂ 'If%% grout n su ?% p

par se I OUfgistaB 148Hich Seridd 8n &N HB436y ékrtéﬁu %&lle-si‘ﬁelcﬁﬁr}n &dé?. MB Bcth \génw et S
t hose wor piinga6mpliedloregeduied. synt ax rul es of the sel ect ed vVer si on V1

V'N'. Aft er Fighs shicwsnowthe Bonindh@nalyZen progaim prodeesel the c&ﬁﬁaﬁﬁ%ﬁ&ﬁnstrﬁ?ﬂt@ﬁn@ﬁf@m
sear ches lyiee hasTpuna [fHei coinmandcdefinition. Aftebrettieyal ofthe efihitiéh at $13p 14 validdlibn folinel15€
conmane dehecksitieccomoiand dgainstahadsfinitione Validation eareists @fiverifyingtdach wardroRpachnidRF bata t i on
is found againstitte defiriitioo foethatperambtarin the tnanayd defisitions AsdeschB& eabien vilth Pefa@aneditoFigogr am
fl ow t o siBepachpgrametertis definetiby aXkBywald, letigth, ldata type, tdeflawit/ae soristant, ahd fmappiig legic. Vallom

t he | i br agaion diso inclides@chackihat atiieefiinad parametersarenpecified andthat no paremeteeis spotitiel more

| i brary, heemceieci si on 138 branches the programflow to search routine 144.
Sear ¢ r out Velidation rputine:5Q ehecksreagh perqmetetin the semrmend ichracten stringragginst the definition for

|'$Br ar i est hat-parametpr,Roufine 150 %Wtemamﬁ eefmrufrawﬂgﬁ cammanddiefinition gnc dhedks for
sequence ?1°°f'ﬁ§’°1‘qi'19tpa"ﬁ etpninth chorsiziag byiooking far the paramategs kgyward. fakeyt he

user . The % gé""l "ﬂ' ’?f@" f?H'l!‘°I‘”|‘"§Ps'Qﬂ°t°éh pityajug for that keywopd{ragj the,

each Lj tionrauting-will inpertfromtba popt e

sel ect ed '°" "’B‘ﬁﬁ'ﬁ% m&”? mi?'e P agpauance  om
s N

ram the ommand
\]/_ngSl:glrJ]I 2 M)f;ﬁigi % . e ni;kmm%fgen tftgl:iong:é l?f a{ at'ﬁ%ﬁl on
prlorltyga"m ,.4 rary arar'fl %ﬁg "#E%L ?.'d rary 5

This pgiori tf}heﬁris oRHHENIRE pétimetdrSrad chiiardl doSiSior 2 Lﬂ:s&ea ﬁérfcﬁ Qrdﬁ onf136 %Ch
Versi on adibibnaseAkifibrieh &/ pRGlamNow Enedr iwe Wajs dpendihg SHaWhStheHihe dptidnhid Qﬂoﬁ%ﬁ%ed"’ay

t hat deciwithis cdmmand dliestés2kb colMaridid tshe exbbutell biebmgild. iffis Béin bifel, Prbgram@rtiop
sear ch orretarns fodlie cempiker. ¥R islbeibg ekbiut, doftrdb PR td I6opHBESthatBuild riabRBAGIAPA)has a
program at t Liop us&transferncthe validate corundnd\cReradted Btridg, POWDIRENRNTG dafasitsiafd EAstirds) intd he
sear cl$5 orpdmmetsf datafor ube tiyrtiser commandprazessing priograrh.drdrtitsi thé (dop bliilds thegothtePtabld tol polat ar y
is first teetonagdlochtion df theldeta mwkingurdeathhperameter. Befarecdntading the loogs the @bmihandadalyzer t he
ver si on pragrenragis160)its owmpoinjes fopoiptto the finstpaampteriniths consrmad definition. Dévision 162ftestst i | |-
not f ou ndhe Reinter foaee [fi the pointpiindigatps thet the-last paremetertinthe cammagd hasdbeen/processed. lifinbt ar y

| s a th QRS? £spsesdo th &!E'I*F"Eﬂ!i°'b‘y“ti"ﬁé%ser and usual |y contains user
&tion™ %{iﬁ%mutfnﬂwgtﬂe%mmmaﬁ@n@e PR&’?WG?) ndthesorrgsponding validated: am
at t r | but a'f‘?l T'tt,' t"'°s"° 'S‘i“ ’F'&H?" reytiae 1G4yses v
sear ch o ° ’?yé'? %af'@m'as p"8‘2
g 6 w.m " it Cra q‘;ﬁﬁ °85f?'vamf e o8 o
317 4 aran%te efgg:ion cau @8 'a?g :Eg

The sear Gbinfef IﬁISJInﬂftabk'ah(ﬂd' MST $aﬁﬂ§\5fl§doh¢5&d ¥or the Sontmahpro
by the ve.a,&bﬁamwca,nﬂpmags Bdoopl1s® steps 130, 132 and 134 an

bysubsequerto dei th the héxt pararieté: dbﬂnhia.@wchlphﬁheteﬂaamdoh Bhddwith b b&iter@cithd Beglrnitlg &F

whi ch i s tigmestpararasteridefinition ilodpr1 58t &t8p 17)the grogiintgelthé nexf patametlsi dafinifoni(PD) bR Same
type of sdrandtbe pragrantioopibackis decisiorl 16201f the BYy péirterisd8ro, debisinIBE KioRSthélastparbmétér t he
poi nt er s definition haschesncrodesseth and ppagchmoopntirdh I8 passsd ¢ 712) fvid ither conimaniiGanélizer fr6grens BM | t

| s as%oc ithetcerimaridiprocessing prograr. Ifithe Ridyoislenpaintsto iy nést pargruatdr definitiors prarsfoeratouting.

Ret ur ni nd64 agaipprgceedyto canyertbenarameterfinm thechacadteristring i@ o sdmplatibledeithitheicommand 6

br anches PIOERSSIRGRIPFIBW t 0 step 142 10 In Fi 3B to retrieve the command
def i ni t i on.Each cammand racestingrRigramHe different depesdioaupan the functiopsiyis intantledioexscutmic hes
to step 148 which sends an error nesspge back to the caller. The caller may
be QCL, QCVD or the program being conpiled or executed. Fig. 3B shows how
t he command anal yzer program processes the command characterstring after
the ana- |lyzer has found the command definition. After retrieval of the
definition at step 142, validation routine 150 15 checks the command

agai nst the definiti on. VaI | dat ion con5| sts of ver| fy| ng each word of

parti cuI agrm
version 1 Cﬁmgfiﬁnsfo ite wr&eé 2o ﬁf@ Warﬂ}ea?es ﬁ Pé?mL.ﬁ
actual |y THSrQé?ﬁﬁﬁt@Qomand an'au 5%9.583 (168) cﬂfﬁﬁh f ﬁ)r St



1B, each paraneter is defined by a keyword, length, date type, default or
constant, and mapping logic. Vali - qurﬁaﬁlg ql sp includes a check that all
required paraneters are specified an P no paraneter is specified nore

t han once. 20 Val i dation routine 150 checks each paraneter in the
command cﬁ'&‘F&@?’EF"M‘?‘W Rfagramsoan 'Eﬂbthieﬁt”telﬂbﬁhiﬁ'ﬁtmtﬂ?é{!‘“%dm éfTheﬁB'ﬁtl ne
150 succe'és:?F P ntp " @&@Ht t"@F (e Tﬂ"t'ﬁ@“&@hﬂ'ﬂﬁ'&mﬁfé‘?#ﬁﬁ@@ﬁa%ﬁ
checks fo1al tt‘ %?"‘j »feqisginn 1#% Besdftﬂfh% §‘E°PP?1
| ooki n L%?
W th | ?8' n I i s "'V °?'B
eyvord' 'tth g ’t?f o

nse
def| n|t|on the el auIt va or the m ssi ng pararret er Each pararret er is

terrporﬁrlbyscﬁ&uat&%emme&ﬁq%mm@rmm ng to the sequence of
paraneters in the command definition. |If the paraneter data does not check
out Wi th vérsiondef i ONIWTRCarchiVitedomiad) 152 branches the programto step
154. St epveksich 25 € NENDWITR (Ehd WHitelyCofigd back to the calling program and
program conwWheh the @érsisntcoinmaitd GNLWIR (Cangpl IWiteQ inditated (D 18 (Fig. 14), idused by aipfogram oel' I OF
i Nt hes paintansetve user edssibr) its conmund difinitlan; sepi Fign 74, Thcomsei domahdvetsivn 1 ibraryd2,@indi on
156. De- ssntindoithé Bénmint protessimgrinograme16Aifa grooessifig. e mean précassingmrogranhdgiadedi ng
on whet hependdntofthstname of thef command, syeither sereel CNLWTR oDV Ripenfaims thel sarmet fasctiense
command i s {The GNIMERapdENQWIR commansi definitions dre shown in Fig. A arg 78oThe purpage

cont rol reengs jsdo end spepling:wiiqss andrmake thel psspelatedcquipyt deyless availgble todha syeipmdabales t o
~1.00p "8 Yerpians, s yrifagcanhe Pvﬂeé tmmealateh! °8i!!a Pnttg"ed nef Pouse ofithsOPHION kevwprdwhisk:

’ v‘a-Fl dat edhaeaPm'Hﬁ Eﬁ%‘?‘& Ry Pﬁ% ENR- tfgndaﬁa"ggs:tvqg%s
t 35 h
i) oop twgtmt*m" %W af se°f "edate;
ok gy g u ’?’%‘f"gl',. o iy ﬁ VF? %1'6;*,‘;% vers :

d d
conmand CETE Rm..%ﬁ PRl o m&ér ath .

the. progrmfﬁga;fg IWRL W@heén uESr%Be%nQ{dehQBeyrvB |ne

Tr ansfsHr Mat kRNyy ifidiratetRheldyftat & i VERBH 2 EXSWHR VrHdBiiG to 16 hdnt oharfaa ntbewatuesﬂars 0
and the cqai=B e HdIWIR parimefdsih V6tsivp2. ue for the parameter as tenporarily

. stored byvgrémwalmnilabso(crémuobmawe;l'b@“ﬁgnansformat|on routi ne 164 uses the
par-amet ervegsidni2ni t CRIIOBQ (Credty/fobQuélapCemmiandet er' s val ue to a form expected by
t he conmandApaiodf eensrhands haviag the hams GRYJOBQI (Ozaitec)db Qieub) ate atsoiiilustratbddrethe conmimand) .
Based son deffinitiodibrariéstin Bip. 1afat 22and |24 incthedrt resppctivénlibravies. 3Vhile the nared ia themambfor palldded
wi t h bl aressiops thetpatametetstaee quite ditierént hegag b seep in Hig. 8Aand 8BeA complsterdesdptiop otthet her
f orm of cieraiend sommandBndits paramelersappaars in theabove referenced Sxstem/pmamvelt er definiti on
causes tran§h%¢'ﬁ@95@ﬁ°mwﬂﬁﬁet°iﬁwleb gemﬁdabeuwean@amrwﬂee&r jobsr thatarede bejat a

for each Mtblé thecsystera.Somgyof the Rds yhieh anagl 'f'?tﬁi"P? iythe ayeua are; $ybmit Job

fans MBr (TEM t“l% patg Base Jobs EMB'P‘%Q(B(&(?“‘“P'E Digkette, '81"592 ) gnd \Xﬁﬁﬁfagg'éaa 83
F 2A

(e atonc -nls ygﬁi@& ! Vo ea§4

gﬁ' 9. 2A)4he Ve ot hgsn |§feofthe Ike | d o cemth m SO
e 5q5n 234 E@ é_fy

paraneter Tl it ﬁm.ef& Wi e 10 %RE tehio%zppddnj%&rtgg t he

begi Nni NGydpd midash &p Iﬂmh@trhe ub@'l‘ﬁél@ﬂuo na asiHa uTh

program %FslohlieN&@iﬁLt the\aRBE Wb alfls obt, v ohif b AQQ#Jha bBﬁ& the Baind Kbewdah fHamam

| 0ops  bactts pardétss kRPassbdio tHefooﬂthnd ing bi@grarh PoshRhdlly wHdGH thd IRJwolPrantes 83\S
the | a6t iRdidadWirRy. 12| Thisthé keyWord Admds GRIdBHEABENE S &b coMflardpRigsseiny progiarm Ol 1S
passed (172Figfacaia s0show tieamfendas inlsyrtax betwesGiedrsion 1 &id velsion 2 CRTIDBG cHhb&ERS S| N
 program The defadt fotlibgacy chargsd foanh QGBL f0@CURIHB.MLibvdry fsiieiomiention ditdnge fiomO(X.lib to

t r ansf or ribheu Thekeywéid PHBALITchanged &eAlST. Fioallg,Cthey sunibett ¢f valpefeomeRUBAUT doTAUT also

charact erchangedhg to a form conpati ble with the command processing program
Each ébmieraibngdr o CAROKT (Clear DighetiehCommeind f er ent dependi ng upon the functions
It is |nt\eraipad t&@i@&(ﬁ!@rbi;kette)@mdsﬂ 478 Bl Thus a general flow chart
of these pr 6&' Fg‘b%"MRBKT {Claar Dipkette) @ee alsg dlustrated ixthaqommand defi; g

4. The CpisioptiRsaries #@5 ﬂHu?ﬁ{ 1A lnshelr resgectjvelibrarips. ‘t’t‘"aﬁtef'e'r?ﬂet!'°m°af°f(b&fvxafsi°"fh| s
is done for all paraneters in the comgand. After all the transforned
paraneter data has been retrieved, decision 178 determines if all the

obj ects, such as de- vices, files, commands, progranms, etc., exist. If they
do, programflow branches to step 180. The conmmand is 5 t hen executed
using all of the paraneter data. Thereafter programcontrol returns to the
command source, QCL, QCMD or the conpiled programbeing run. |If one or nore



QCL, QCMD or the corrpl | ed program 10 Descrl ption of Selected Version 1
and Version 2 Commands: Version 1: Cancel Witer) Comrand Version
2: ENDWIR (End Witer) Comand when he version 1 command CNLWI'R (Cancel
Witer) Indicated at 18 (Fig. 1A), is used by a program or i nteractive
user sessthenaramqtgserem;ﬁlﬂferre'qumheéﬁen'we'rﬂ "‘W?f'"' %!‘sﬁh’:&%ﬁflfgpr%‘?ﬂ%
versi on 1W9"P B?edl' he secondyersiorofithesammendtp) ?t!9 rf%{l‘i‘f"f’é?% for

pLocessm o rog T Wﬂpﬁﬂhggég%ﬁ':ﬁ1 TB? fiantea Fﬂi’ gv%%gefg ﬂt%‘ﬁ
e T ez et

The o\mwmﬁ@ me “g
C] N2 ¢co
pyrpose O? %% ion fﬁemmmas Eﬁg € f&f élé%in‘%tlv&q{oﬁio k&@gwde-
witor col 92%‘ 'gi%?ﬂs% Lkl s "i%"wm e 9

version 1 rd LOC ® he
OPTI ONgkey Bfg iob1, B QEHI bﬁm}’i S‘o?np(?\jz inferial deSéribfim Inthe ViAol
(i mTed' at siw.ﬁﬁ FFI mﬁeshnstammt«@mmersm@wﬁfmah@ rrnéaoaaand/ﬁdosdsmg the
file and fa bAﬁSﬂOEdI &e %Jn&h’ll%xp%&%lparaﬂ&e&rﬁwwmva QHEGR and SUFBIX@E | N
a cont r ol tngidfofeFthuas bre tHetRe Pdranietirs ih thaicorifdnd Gkfinitiodn Fif.@Aahdgeent file (or a
copy of a fiFgedc ardioDlshow thé\difiétatzedin byhtak Bétweenliel@rsiah 1 afbvefsion 2 CLREKTdommaid. i S
ended. 15 ThReywBid DEVdnly existé i Rérsiorta\BAKeyworis LG dAdISURFNOdnly@Rist irl versioan. Althesparei f y
that al |l uferetidefaults on VOL kdy@word.\Addominte tHabthé consiante adied in tier vession 2ispmwgandalefinition er
can be UsEig. 9Ba@reontivighiets trefusarhe writers. The version 1 comrand could only
| denti fy t h&hevoliawingisreaineplified varsion bithe GLRDKT eemrhang fon bath yarsiRns.[Thejuse pironstants is
i | | ust r at eown.lToe Sy'Ho Tgbledifbelow shows where psel inpytijswliawediTR i s a requi red parameter
and th8 user nust enter a device nane after the keyword WIR when using the
ceamand. Option is an opti pnal pararret ses the default val ue
* CNTRLD when tR@YVQES siRtlenter thee'f\,\fgf'\mc#d 30 Fig. 7D
illustrates the syntax of the Version 2 ENDWMR In addition to the nane
chang m)re s ar or the WER.D.ararreter |n Ver si on 2.
Ver si o CFﬁ%& (C?%ﬁ%@%olg&%ﬁeue) Command Ver si on gT gQ (Create
Job QJeue) Conk@@d A pattT of commands HERNSTRANTR (r%neFéI%ﬁ? 6‘% eate Job
Queue) are al sgot!lustrated In the commnd 35 definition libraries in Fig.
1A at 22 and 24 in_their respective lih e the nane is the sane
for bofh ver si BHEFI¥ e~ Paraneters are M%@%\N@rent as can be seen in
Fig. 8A and 8B. A conplete description of the version 1 command and Its
par anet ers JRP&sdils of whatlld [Rssal foF sack stirdiieftn 518 destijtad i tHeIBM Syatenvas Projfammels BLEBQ
command  C(1088) FénthredfiGn\chiapter 13L& ékamphl forthe(BLADKT cofriviand fllows bélow. Tisis éxamplp adesthe hat
are to bekeyword SPOVAL (dpycid Vetuelty kibmtify mdppinglogié. Abjeelalvalne)maphingdgiccshowsehaw pxiérodl €
j obs i# t teemepremapped © intaniahvaued elpectdll by @SYBMB) , Subm t Data Base Jobs
(SBVMDBJOB) , Subm SPOVAL(eeASTE-5))e@NLY(-BVDKTIOB) , and Transfer Job (TFRJOB). In
Fi g. 8A and 8When+hASTisspedifiel theprogrm gad$g-6f or bot h versi ons of the CRTJOBQ
conmmand show When «ONLY lsspacifiedthe pagrampets e - hange to be noted Is that the
keyword oﬂhwemnwpessapp@w@ isjrdenepdentfthe wards s ASTAa *O%“?%P@P iafyalyp
TMs @hea'hﬂmée exterpahiarms oL Ué"q“@fft’%'éﬂ %apglwevpnfme'awnﬂge mapBiag of pprpmsters
" 0BJ. LI B" and greqisl valyes Pﬁé‘ﬂ ’é‘;‘""‘ the ammeters e cpmmang praceseing o
like "LI BP'%?:“”‘TW@ (2’& "jz 8'“ﬁ ht ax 45 1|s handled by the
different p g@""?‘B‘ﬂfﬁ'?’l@"ﬂl | R * The default value for the
I|brar¥ name is QGPL in version 1 and CURLI B |n version 2. Further changes
were made in optional keywords and their values. The keyword PUBAUT in
version 1 was changed to AUT in version 2. Note that the values were al so
changed, with only the ALL val ue being the sane between them The
paraneters are passed to the conmand processing program positionally
Wi t houdy the keyword nanes as 50 ‘indicated in Fig. 12. Thus, the keyword
nanes are | ndependent of the command processing program Fig. 8C and 8D
show the differences in syntax between the version 1 and version 2 CRTJOBQ
command. The default for library changed from QGPL to *CURLIB. Library nane
convention changed from XXX lib to |ib/xxx. The keyword PUBAUT changed to
AUT. H#nally, the nunber of values from PUBAUT to AUT al so changed. 55
Version 1: CLRDKT (Cl ear Diskette) Command Version 2: CLRDKT (d ear
D skette) Conmand A pair of conmands having the nanme CLRDKT (d ear
Di skette) are also illustrated in the command defi- nition libraries at 25
and 26 (Fig. 1A) in their respective Igbraries. Wile the nane is the sane
for both versions, 8 EPO 317 478 Bl




the paranmeters are quite different as can be seen in their command
definitions in Fig. 9A and 9B. Con £$§h§F§§ieiused in the second version of
the command to nake the nunber of Ea conpati ble for running on
command processing program 16C (Fig. 1A). The constants are added at design
time, and are tran ren 0 the user. This allows the "LOC and SUFFI X
keywords to be GH i on e second version. In other words, 5 an
application, which cont aPARMSeKWDADEN) ograns witten in the version 1
command set will operate with ) I " h the
versiorf 1 and version 2 conna%gﬁggtg?gﬁheﬂegég?gﬁu%ﬁgiggﬁ¥ﬁg%ﬁg%nd del etes
all files, active and i nZ&RM/ eKWPHERCInE or nore di skettes by de- leting
datd file identifiers fromtheypegkeyte | abel area on each diskette. In the
version 2 commuand, the k rd §§5@3g¢SUFFIX whi ch appear In the version
1 commgpd were dropped. e is given the con- 10 stant of *Sl
(meaning slot 1, a physical | GYRE(SCHAR)t BENCShpRSER 680k In its internal
description in the version 2 b%?qahbunigs)keymord SUFFI X i s given a :
constant of *NO In the version conmand.  The command processi ng program
corresponding to the con®@®f wKWD (EHBEK! % paraneters, DEV, LOC, VOL, CHECK
and SURs| X and therefore theseypeq+*CRaR) I LENpPR) aneters in the conmmand

definitions in Fig. 9A and 9B__Hi ¢ pow t I ces in
syntax between the version 1 gﬁg‘vgpggggggvgikzkgﬁ%dgﬁaﬂd%a%@ﬁpKeymord DEV
only exists in version 2PARM] KWPUSPEEIKDC+and SUFFI X only exist in version
1. Also there are different deipgl«gnaR)Vekni(gyword. Al so note that the

consta® s added in the version 2 command gefinltion Fig. 9B are not visible
to-t he user. The following i sCINSTANEI(FN@Y version of the CLRDKT conmand

for both versions. The use of spevarLqdi*NOi §) ShowRESTRE) "--" In Table 1 bel ow
shows where us i nput i 40 2 mgéﬁ+ rsion 1

Version, 2 25 £ pegiin C4ee SRRy BER (AP 2 -

CONSTANT=(*S1 *FI RST *LAST) CONSTANT (*S1) - - --- SUFFI X

T E TAVETNPr3) RBepdeo) ! of what is passed for
each paraneter are descriéggpFn thg | BM n?38 Lro ranmers i de (1986)

g ste
Tenth edition, chapter 14. Ansgfgﬁﬁ”éFBFFﬁE T RbKGCRSTRANE (TR RET: bel ow.
Thi s exanpl e uses the kepnueMl PREEAFINTRECREYDVYENOE) to identify nmapping
| ogic. A special value, mappi [ Wse 10 rn 5 terns are
mapped to Internal values expggFgggé§*gi%?o ?an“gﬁing?%* AST -5) (*ONLY
-3) Wen *LAST is specified tﬁ@NﬁﬂbyEéﬁL§§Tg a -5 Wen *ONLY is specified
the programgets a -3 The command processi ng programis independentof the
wor ds 3% ASTand *ONLY. The use of special value 40 allows the external
terns to chalfnyeersiont 2afthe CARDICCdommgnd:he appl i cati on program All of the
mappi ng of parameters and special values are handl ed by the conmmand
anal yzer so that the paraneters the conmand processing programgets are
converted val ues based on the mapping | ogic. The exanple forversion 1 of
t & CLEDKT comenRDKMI | o@MD 45 50 55 EPO 317 478 Bl CLRDKT: CMD PARM

5 E(*NAME) LEN(10) M N(1) MAX(1 PARM
%Eg\c/; : TYPE(El ) PARMERWX \{_é‘;Z‘EEYg %YPE *%ZHAR)(LE?\I( 8) (RS)TD(*N(Q))++

DFT( * MOUNTED) . (*NAME) LEN(10) +
o CONSTANT (QDKT)
PARM KWD (LOC) +
TYPE (E1)

PARM KWD(VOL) +
TYPE (*CHAR) LEN(8) DFT (*LOC)
SPCVAL ( (*LOC *MOUNTED) )
PARM KWD (CHECK) +
85 TYPE (*CHAR) LEN(1) +
DFT (*YES) SPCVAL((*YES Y) (*NO N))
PARM KWD{SUFFIX) +

10



PARM KWD( CHECK) + 15 'TYPE(*CHAR) LEN(1) DFT(*YES)
SPCVAL((*YES Y) (*NO N)) PARM W;’%ﬁ’@"g‘ TYPE (*CHAR) LEN (1) 20
 CONSTANT(*NO) SPCVAL((*NO N) (*YE ELEM TYPE(*CHAR) LEN(5)
CONSTANT(*Sl ) ELEM TYPE(*1 NT2) RSTD(*NO) + SPCVAL((*FIRST -4))

CONSTANT( * FI RST) 30 - M, LYRE( %1 NT2) RSTD( * NO
SPCVAL((’(*LAST -)5) (*ONLY -3) TYRE(CHRSS (@E’A‘@i( 35 FZar vePgi on)2 of the
CLRDKT command: 40  CLRDKT: Rsmuwmwm%n + TYPE(*NAME) LEN(10) + 45
CONSTANT( QDKT) PARM KW LOC) s rovPR(Hl0 NIARN*vE8DRYPL) + TYPE(* CHAR)

LEN( 8) *DFT(*LOC) SPCVAL((*LOC * P
TYPE( * CHAR) LERI%l) + DF L%S)T%E@)Yéwswwhﬁgﬁ KWD( SUFFI X) +
10 EP 0 317 478 Bl TYPE(* CHNRES (BN1D *MIRIYM2 *EES)S2DESE kS) 25
MNO) V(D) + vALES( Bz sna S8R BV, U EGD 55 falas

+ * * * * * * * *
ELE&/I ) mI'YPEE*? NT2) RSTOEREM) TYPEAINEIIRESTOHINGY T 10) SPCVAL((*FI RS)T
-4)) (15 ) ((*LAS )Dﬁhﬁkﬂ'msmPE(Nﬂm) 10IRfSTD(*NO) + DFT(* I6AST%1
RANGE(1 10) SPCVAL((*LAST -5 * Ye _ Referring to Fig. 10, the
I nvention is easily expandabl %Pé@khﬁkﬁa#)t)mversi ons of command sets.
Three @ nore versions cEREMe TBYRBATAINRR)eRIBP (TAAInd a | arge enough program

attribute field. The |ogical ggfangesryaingd (1f h@)versions of i Erari es
permts searching any version library fjrst.. Singe Legram has its own
attribute, an application can hav%&b‘?%{éﬁshslﬁi'rr}i’a n&%ﬁ&?#ﬁerent versions
of command sets. In Fig. 10, an application is shown having an entry
. progr am usi neferdngds Kigy 10, the invertjoniegesily@ipandeihle intomorathantwo versions of commapdisets. Fivesk e
pregr am 1&smompareiensanbeacqemmgdatacibyhaving plaroe enaug) reegramaltribyiefield. Thejlagical arengsi on
2 progr amment ﬁﬁh"t"ﬁ'@\""ﬁb&:’ﬁﬁ?%@? Seprolingay vergjgn '?YF;HQQ‘M"PB paghprogenigs $&eWY on
I

3. Progr arfittidp, gn,appjica have prqrams 33!"8 Q‘P%Yrﬂ"m lqap, of command sets.
in Fig. 10, an application is shown having an entry program using version 1, at block 181. The entry pro-

25  gram can invoke program 183, which has a program attribute indicating that it is a version 2 program, A further
program 185 invokable by program 181 is using version 3. Program 185 can itself invoke a program 187 which
is written in version 2. There is no conceptual limit to the nesting of programs written in different command
sets using the present invention.

A huge financial investment in an application written in version 1 need not be converted to version 2 or 3.

30 Itcan even have additional programs added to it which are written in a version which contains more advanced
function. At the users leisure, the application can be rewritten one program at a time, thus gaining improved
performance in steps, rather than revising the entire application all at one time.

35 Claims

1. A dynamically adaptive computer system for running a plurality of programs which are compatible with

multiple versions (V1, V2) of system commands (11) comprising :
. means (12) for storing a first version of system command definitions;
S’ 40 means (14, 15) for storing at least a second version of system command definitions;
means (74, 76) within programs for indicating the desired version of system commands required by said
programs;
means for retrieving command definitions from the means for storing the versions of command definitions,
the version of command definition which is retrieved being dependent on the means for indicating the de-
45 sired version of system commands characterized in that it further comprises :

analyzing means (36), responsive to system commands from the program being executed and responsive
to retrieved command definitions, for transforming the system commands to a universal format ; and
command processing means (16) responsive to said analyzing means for processing the transformed
commands so that all versions of the commands are exacuted by the command processing means.

50
2. The dynamically adaptive computer system of claim 1, characterized in that system commands are rep-
resented as one or more parameters, each parameter including :
a keyword which specifies a particular action; and
at least one value associated with the keyword for defining options associated with the keyword.
85

3. The dynamically adaptive computer system of claim 2, characterized in that the number of parameters is
variable between each version of a system command.
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fs witten in version 2. There Is no conceptual limt to

prograns witten in different command sets using the preslmmmmnﬂmlmnw
huge financial investnent in an afEBloi3da4®® witten in version n&ed :
be converted to version 2 or 3. 30 It can even have additional programs
added to it which are witten in a version which contains nore advanced
function. At the users |ei suF-‘é’PEt(ﬁgﬂéﬁblFﬁ?iﬂbn'*'can be rewitten one
programat a time, thus gai nrgepl(WRESYEDFPErNOy mance in steps, rather than

Qynan 6ol 1y adapti ve comput efBeya&tTHErNF kR8s 2P0 G2l Ity of pr ogr ams

whixch are conyEti bl e w ELEMI| TYPEd *CEAR) OREN (9, Mmjobe@Sl(s Jertr commands

(15 conprising: nmeans (12) S(% g QPMQQ aniikfd ¥E&1 stPp of3 syvetzm command

definitions; 40 means (1 ? tji or stor| nig at | east a second version of
hi

syst em command definitions; means (782378 in prograns for indicating

the delired version of nmqggnnmﬁgz;egsrneduay s€ai d prograns; neans for
retrieving comand definitio fr toring the versions of
command definitions, the vergigﬁ*ggh%gﬁngﬁgegeilnlflon which is retrieved
bei ng dependent on the neans SPENALKA*EZRSHg-4hk de- 45 sired version

of system commands char gGleef | mEl(mIkggs kgﬂ,wﬁ@pr...corrprl ses: anal yzi ng

means £36), responsive to systemco e program bei ng execut ed
and responsive to retrieved P@%Hﬁmgfpﬁ?‘??gﬂ]s{g Yor transformng the

system commands to a universal f@PCWAL (4MDASD#EN(PONLEsI) ng neans (16)
responsive to said anal yzi ng neans for processing the transfornmed commands

2. h% al | Réfefring B PR. 18/thd iiVentioR HBEFkkpaHusbINE D fhin th6 vérkiéhs SRBTRE sBE GhR8 Si NT
Ins.” 500rgrore VBiRioAY/daR DS dcidnimbd Ry nhWid a%d?dBiMbIRh proyrarh BiRLREe figil Ahdiodical arrange-
c h ar act er meqe e thdversib oflibaked PemMeBEaRHMg atySrefsRR librir® AR Bk ébth HHBgtam had TR oén
par amet er gitib&a,&h apphicaAbdan have Progiafs Gdng nfani: BiserertderdibiisGNcomirRAd det2S 2
particul ar aorig. 80)an agplicalién it Siowh having aly éHtry Progamasihgiersibn\| 4t Blot 1B 1.Ky BRFyhrd- OF
def imnizng grrh adirivol@PERmIMAIBE Gvhich lida aplogram@itiittedndichting that it iddvarsibr2programl A further
adapt i ve mragroni185invekable Bypragranci8a isiasidg veedicmi3aRrbgranm ¥85ctan itself ke & pragrari mdYavhich f
par amet eris writtenJraveirsidnl 2o Theed isveeconesptiial Inititesthe nestifig o peyreing wiitteo imdiffietent comnidrd O
317 473 B#tsTusRgEfhe OrdsdR} invetignl) + RSTD (*YES) DFT (*NO) SPCVAL((*NO N)
- (*YES Y)) ERhuge financial investfieiitli an afplirgtion @igamrin versioiNG jeed Rotike ¢ayertefl/yersion 2 or:3.
VALUESM gheep equ@ave@diﬁogg_l programs addgdto itwhiclpare written hgyg@)on whjch contains more advanced

ELEM  Tpegtien. Rfthe u appligytiqry oap bRrWittanrneprogram atm tinwpthysgairing fmmmsyed - 4) )
15 performance i m steps ral er@_gmwsinq-tppggtm tlonquqwo m + DFT( * | AST) RANGE( 1
10) SPCVAL((*LAST - 5) (*ONLY-3) 20 Referring to Fig. 10, the

|nvent|on i s easily expandable into nore than two versions of command sets.
Three %r H8™® versions can be accommdat ed by having a | arge enough program

permi is, iéL'«;gj{" M‘gﬁ' &y b rg"" ﬁi&ﬂfﬂ cft) B NSl YR B R oun

tiribdte rls!:ﬁamy di fferent versions

£ cormand %%E:?s éé‘ :nf!r‘) [ﬂ!&g‘ %ﬁ .an entry
-programu5| e 45 Nbrsisn &
I nvoke pr og?'%Ia sqr’ b&\%t as faalclpr ogr aﬂrﬁ attri %u‘%‘ne F‘%&". ca?‘rﬁrédstgiqg![padcb?@ald
version 2 prnfé@ﬁs%&kstﬁviﬂﬂ SdrfanddeRSiiichBIrdrSiRe nBahSfoPdidrg tAY verdidnS brAbMmahd défiitidss, ng
version 3. kKegrsRAbILémmadeinitio@WitichiSYé@kvdd Beil) d8Ssnadsht dritfe MétnS1ar ihdicatig tﬁé&n in
versi @ 2. TEiesversiof ofistértirahdsdtharhdidiizéd ih thatifTertiesoimpigs Of prograns written
| n di f f er entandlyigmeshs$35), fespuhbiiedo $ys@miebrrhidnds frdnti€ptbdranibeind ekedOted drid e péhsiod

I nvest ment itoreRieved p@rhmand definitions; fot transforming\tiee systém cimniandstto B Qiiivelbeal foiat; i ed t o
versi on 2 orcorBmand processing means (16) responsive to said analyzing means for processing the transformed
commands so that all versions of the commands are executed by the command processing means.

50
2. The dynamically adaptive computer system of claim 1, characterized in that system commands are rep-
resented as one or more parameters, each parameter including :
& keyword which specifies a particular action; and
at least one value associated with the keyword for defining options associated with the keyword.
85

3. The dynamically adaptive computer system of claim 2, characterized in that the number of parameters is
variable between each version of a system command.
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30 If can even have additional progr ans added to it whi en In a
ver si on whi ch contains nore advanc 5%9,&‘#9 At the uEﬂ mmmm ﬁ
application can be rewitten onep & atlrre t hu d d

performance in steps, rather. than revising the entire application all at
one tine. ®/5 Thedﬂnemmjly&dapwedwmmwmﬁchuaﬁaﬁham@wﬁb@ﬁﬂhemem@manddﬁn| ng
a plurality dfitiops eogteinsensiants foneash keywersbieh dopanotiaye ounterpart pafampter inthg etherverm s
(V1, V2) of <ipesdmceBntdnds (11) corrpr|5| ng: neans (12) for storing a first

s e RS Bl py S ot A

within progr h a |n version o sys em COMman
redﬂlred by Sﬁaﬁs gil'gg arrsg means forretrieving conmand definitions fromthe

means f or sé,orthegynkdhically edapiive BSmpater syetaivoriyshe of diinkd 105) Shardctefized Gvthdt the véréions of
comang, def i nhe dommantdiefiliionsars etbied ih\adsimitcomgrisigpendent on t he means for

i ndi catl ng t lemanke eorré8ponding to 8 program incthescoowmand precgssing mearspareinds char acteri zed
in that it femingnd perampteissbish identityl desied (psuits®fiwrodeSiig thecemmantsi ve to system
commands from the program bei ng executed and respon3| ve to retrieved
command defi e fxgamically gdaptive somputsr system of plaim S, chagacternzediiiatie aamne.of the prgr@ i)

f or mat ;45 and é'ﬂﬂﬁ?ﬁ'ﬁ'ﬂ"%’??ﬁ%g‘g P‘ﬁﬂ'srlfé%? 105 jnoredag one,Yegaien (8 COMMANG, na| vzi ng

means fOor R 4G ashaiial t,Esap{ oOMbUr npamnﬂﬁhamehmqn %evc% A trifon bh
comands ar WGA %ﬁmﬁ Gi3iohs/SFla ARG h 'EE, Fmber o pera-
dynam cal |y I ve conputer system of c alm1, characterized in th

system conmmands are.rep- resented as one or nore paraneters, each pararreter
i ncl udi2hg:9. a Thegynamidaliyadaptive sprapuitel systomaf qhalm 11 charhclerizextin thetra plusality ofirograrssdmone
vakte associ @tigay avapplicatinrepragranneachispecify itd désirad version of comnends sethatitizetapplicatiod brot he
keywor d. 55 Jranfi$procdsaed vsingdifiesentyeraipnsiofcommendsderendentonthempartiéulas pragram being proc-
characterize®ssed t hat the nunber of paraneters Is variable between each
version_of a system comrand. EP 0 317 478 Bl 4. The dynamically adaptive
corrputé?- stemof_claim3, characterized In that the versions of comand
def - |n|t|<ﬂ%‘“ﬂ§ﬂf%ﬁ A constants for each keyvvord V\:hl ch does not have a
count er part ararreb [Nt e o herver - SI hre
dynani cal 1y 3% JGPE:pE ¥ gﬂ’ 'Pﬁgf sai d
means fmpr st ) h%l' re ersonvn hs ItI %g F‘ﬁ paraneters
of the defini b? §)15 5 ng“ '6 The
dynami cal 1y 44 714%);5; v%ﬁP ﬁéﬂﬂ. mﬁ&g 0 et Jémeﬁ.@' zed
in that the Vghgh QAP n gefordert efifnitions are sto

format conpr ivGieisim AbfrageR VorlBeidhfsadpinl ﬁ‘ﬁmtdgn RitBIh A8 S¥ichdin l& VersBRUNABBefehls-
processs ng nﬁmbné\ndoaamnm&raaﬁr\ﬁmh RérBehiedefnitich/ah tdny MEBISAuM AfzdigRA Wé rth- of
processi ng t andzABAVeision dér Systdibeféhib aBREnGRdddireingbREHnkeldinét AR bé WeiterMinuirfmt: OF

clai m 6, chanagysemittégss), die dunSysteinBeretlvtR derh gériid dEGREINAGNH Prograkiim reagierert G auf
comand pr Oc abgwiragle Befétisdefinttiokidn@esgiarvh, unddie systmbbfammmmcrmbmmit umzuwan-
command. 8. Wb udynam cally adaptive conputer systemof claim?7,

cher actr i z e Befehisvetateltungemitted (R diel auf dibiAnalysemitteladagioion, m’eﬂemwewmdelhh Befplde 2u
commands | n vérerbeiten.iso dad ajie Versienen d%ﬁefahlemmﬁamﬂbmrbmn@awn auagefahrtwerdepar a-

gﬁé?éiter.zzﬁﬁwﬁ%?{ﬁ%éapg it ooy ;éve P g m Zﬁgﬁélﬁ-ﬁ%ﬁ”ﬂ* on
prografy eac as nes ielle'Aktioh kennz
RARULIN. s oo e Egafmawﬁm%&wmeﬁngga@a@é af QEAS.

dependent ong ar progr amener ng proc- esse anspr

1. Dynam sch anpa ar es 'Corrputersystem zur Ausf fi hrung ei ner Vi el zahl von
Programmen, oysamidch aripiitbares Carfguisystén fdcP AmIBruch2l dad\idh gekerihzeRonhétadaty b Adamider 11)
konpat igpel s Padmeteicti jédel Gersishasines Sysmbefails variabel id) t t el (12) zum Spei chern

ei ner ersten Version von st enbef ehl adefinitlonen; Mttel (14, 15) zum

Spei cher n 4 Byramisshanpalbaees fersyptenyageh Apapruply$) dssiueoh gelerrrzeiphngtedafidie; Versignaan ;
der Befehlsdefinitionen Konstanten fiir jedes Schiiisselwort enthalten, das keinen entsprechenden Para-

meter in den anderen Versionen eines Befehls hat.

nsrw]eﬂe s as qg

%

5. Dynamisch anpafRbares Computersysterh nach Anspruch 4, dadurch gekennzeichnet, daf das Mittel zum
Speichern der Versionen der Befehlsdefinitionen die Parameter der Definitionen in einer vordefinierten
Reihenfolge an das Analysemittel weiterleitet.
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Mttel (74, 76) Innerhalb von Prograrmen zum Anzei gen deim
Ver si on der Systenbefehle, die von lglgg g{ anmen geford Hmﬂﬂuﬂmﬂ”’ ”I
zurn Abfragen von Befehi sdefinitl oﬁ V en Mtein zum Spel cherm der '«
Ver sl onen der Befehis- 35 defi nltlonen wobel di e abgefragte Version
der Bef ehi® ddnasischenpakheres Gempulersystem nashgendeinpmid erénspefishe 1% dadyich gekenneeiphnet,

Ver si on der dp%dieNMesgienender %HMQ‘*“’"H&BB‘P% g’gg@ﬂﬂ’?’ﬁ'!"&tmgﬁn- dgsfplogndesmfaltt, i n

glrjn‘s Zjlle;E G’1'r6\'[] 2|n E‘é’gﬁ“ﬁé‘éﬂ% g‘a ?"ﬁ" ggpﬁfyﬁm dﬁ#éhg?gg%ﬁ'ﬁ’ﬂ‘?"r onen
reagl er'en,z u wﬁcﬁ%ﬁk E@rﬂﬁu@r&y&erﬁ hfbh Zﬁé h 8 Qhdufch &fﬁ@ﬁmmui &%‘&m&qué n;
tel

und 40 s iFde IE%%%%ﬁg i hraii'eﬁ\e% loféifres BBTBNIY Jérebibk
rea\gl eren, urn d| e ungewandel ten Befehle zu verarbeib o0 da

Ver si onen &leDyhafissch bepalisires Gompiiarsysiamoneh Ansjirach 7, daiaich bélehnzeuchnet dal.'. dle Befehls-
ausgef f,{ hr t walefthdtlon mghrererlaptapretieader Betghis iibdenyerséiladpneb Yersipnph eines Betahis diesgtiedoh 1,
dadur ch gekemaht Baremetethat. daB Syst enbef ehl e al s ei n oder rrehrere Par arreter
dargesteilt werden, wobel eder Par anet er f ol endes unf a

Schi f ssei vibr Pvnamc" @npatbares ‘ﬂRt‘?“Bﬁ“ﬂPEﬁh é?%'ﬁh&?“"'l&ﬂﬁl‘"?ﬂ?& @ eeeVieh nen

dem Schl stigi &'HP&HE S*Fi‘ FY"QW%W"H?*’P}r o ‘g Hg?ﬁ’é‘?‘g%‘t"é?n
Schi ~ I

nach Anspr ucReshes %W“d&ﬂé%?’é"f‘@ﬁfﬁ@%%gm oo Afeog/an

Par anet er bel Jeder Versi on ei nes Systenbefehis variabel ist. 4. Dynam sch

anpal bar esg, g@%ﬁ,ﬁgystern nach Anspruch 3, dadurch gekennzeichnet, daB die
Ver si onen crer I sdefinil onen Konstanten firjedes Schlfissei vvort

ent hal #&n,q, d%%t&ﬁdiﬁ&&aﬁﬁb%ﬂ&%ﬁﬁﬂ@ﬁé‘m U8 pBur eXE2LitE1 unb PudRE dépokRantiies Yok ee N
el'\nés Bef eni vdaaibs versions mitipiss mﬁme&n@ﬁa@ﬁwﬁmm%m%ﬁnsystam nach

Anspruch 4, daeehend (125060 HhshdiseR i prentitaévefkioh dwld&ftnmbnsm donheNd6 SeRdine;der

Ver si onen derdemnehis@ﬂefa pouk inériddiBer @i Moifune GRixidihe vkpsionlde dEfmitiohsid @bmrhahdesyscr
vor def |§J1I ert edmeRei henf ol ge an das Anal ysernittel weiterleitet. 12 EP O
317 473 Bl 6 des émentsi(B4; 16) danaaiBh programitiisidourtiliquyrda vemionavolluel deg eontheendesisystdme
der Anspr f i cheeqliisépar s ditsrpedgragneieesnnzei chnst, daB di e Versi onen der

Bef ehi sdef | niup giément pdun exttajnedes [éfinitions deccopmandaaies lémeanticde, mésnwrsation deoersions de
unf aBt | . ei ndéfinijansde commandela nersiopdedffipitions decameendaseissite dérendantsis élémepdarioun el
ent sprigght ;  indiguesiarvarsion yeiua de eammandss systimpseeccisias %%@HWQ‘B@"‘!}I@ plus:

Ver ar bei t ung Y8|@émestanalyseur (@E)ntepelbie pipr spmmandes SV“%‘HA‘?H’ EPEI1e 8B gours d'exé-
Conput er syst 8‘|'ﬂ°ﬂ at@H" ﬁﬂ%‘f!ﬂ"ﬁﬂ%’“’ﬂf’&dﬁﬂtﬁ &é’k’&? mee! peygtéme ppyAforpal

Programrs inY :{%‘i@sv arbelt Jg @{ hr S sin Ve si on ei nes
Bef ehi s der s&Ff 7" o ﬁﬁ“&'{ﬂ"ﬁ' ?Q‘msg AR %ﬁﬁ?ﬁfgﬂf é‘? KHE‘Fr uch
7, daderch g ﬁgggd' A sl °§°B§ 95 cpjman e
entsprechender erShra I h @en verschl edenen Versionen sines Befehis

di esel be AD- sgside IRBMRIGIS adapthtion Hynantidis 38ibs fa reRRMEHBR | Carde@RBnEdeSqLs ligM
nach Anspr ucBommandésdystsine st keprosnfees biin 6 ou phliaiBury/siifanfdtrd; EhatlieParamtre Yomprenant :
Progranmen, di fotsdéquivpedmcling gaipn pegticadre; si1f assen, | edes seine gewOnschts
Versi off der Bemoiiidune valeur sabiéa aki eotaepcahdétihic des optidataseatibes’ su/ditnELEIES Pr Ogr anm
unter Verwendung verschi edener Versionen der Befehle, abhAngig von dem
spezi el | ed- g Eysiime informgiaue § pdaptationd m!smeloaépg'g\@m-@mrﬂ Garqctériséran e ane|lgnembien s
1. Systene I"?l?‘iﬁ“i‘?&'ﬁ\‘fﬂ%e'ﬂ“a‘MB! 9 'uag PRNMERRSYPR executer uns plurafite

de progr apeyy siiknitiofs aa%X loﬁ’g:g .i(.&ie%éfﬂ&e%d%&t&?%aé&@nse%%l (hTesGQUBRNES
id

syst he (11) e
version de %) R S o i our Urie e e i i

n6nor | serau noi ns une deuxi bme ver5| on de dMInItlons de corrmands sys-

t eme; des s6e8yamiiednforhdtiqud & hddpatiéh dyRdinidue GeIorElETI@endivatith 4| Eurkctpriss enl cd queles ditsn
voul uegdes c éamentshper ménptisanies veesipnk dedéfinitions decothimiande|iansgyietienties parantdtréedasdért
pour ext ral r @nitthps deghe im ortire ipaséterohiné & Oélérsantimnalgisesr. 6e6nent s de nenori satl on de

versions de do6finitons de commands, |a version de d6finitions de commands

extralte @6 §Yf@§}?t'“f?l@gt'q8? BH@HFE"“ 'ﬁﬂ'“‘q“ﬂa?' '|‘° qugicopgye.des Fevendications 15, carac-

comandos sy Eéf'%ér?é“‘!f‘& Z‘,‘T '@%{S@f’ 'e '@ﬂ‘?f"“d%d '“HWB‘P’@?P@H
] Ies sultats

n n p angiﬁm
anal ys#ur ( 3§§s ::rbad@ res de oomr#ande qui e voulus du ment deejboom%an%l en
cours d' ex6-
7. Systdme informatique & adaptation dynamique selon la revendication 6, caractérisé en ce que le nom du
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cutlon at aux difinitions de conmands extral bts, pour tra

commandes systene on un fornmat un'Ei‘%r?‘?fa apfl YN 6l 6ment de[ﬂ‘*mg\m“‘ﬁml“\“\
commandes (16), sensible au dité6l anal'yseur, pourtral commar- des-
transfornmeos en sorts qua toutes |es versions des conmmandos solent

ex6cut abl es Rsegrammenfaps Ediimenicdet tralfprantde,eommandes ptlm ndee pour piug d'upa,yersion d'une

Infornathue”m"ﬁﬂbptatlon dynam que salon | a revondication 1, caracterl s6

Sgr g?re'?ggg rmaef %ue ﬁadtaﬁm%n ﬁﬁ'ﬂﬁuqﬂ e&‘oﬁ?aorg\;e ﬁ&tm Uﬁaﬁég‘%ﬁfi@rﬁ cﬂﬁg :glét i on

partloﬁllbre % 6%? #g %gﬁbur assogﬂ e au ﬁnggle pour dbfinlr des
options assoé? es au dit t-c . Systbnme informati que A adaptation
dywani queg,s agyadmb Mofrratiguediadfptationdyramiqua sélor 1Sevenbication T, caraptiaisé an ca quidne pluciité

par anbt r es Vdy pRogffinies canipeeniit chaeursun@rogtimmesi’apmicatiamsiécitient inversioride cohmandes

Syst bng i nf ospeeifique peur fermekirp tecttaltamentiiprpeagraqene dapglication en utiliepptiffécentel varsians de
caract Ari se eommasdeg erfohatisreduppogeanegarticulier®hicenrs dedrafieeat. cormande cont | ennent
des constantos pour chaque not-ci6 qul n'"a pas de paranbtre equival ent dans
| es autres versions d' une conmands. S. Systbne informatique A adaptation
dynam que salon | a revendication 4, caracterise en ce qua les dits sO

el emengs pour nenorlser les versions de d6finitions de comranda
transnmettent |es paranotres des de- finitions dans un ordre pred6term n6 A
| ' 61 6ent anal yssur. 6. Systeme Informatique A adaptation dynam que sal on
| * une quel conque des revendications | A5, carac- teris6 en co qua |les
versions des definitlons de conmands sont nbnori s6es dane un for mat
conpreftant: 66 un nom correspondant a un programe dans |'6l6nent de
t sad bt nent de commandos; et des paranetres de conmande qul Identifient |ea
résultats voulus du trailbment de |la commands. 7. Systone informatique A
adapt ati on dynam que salon | revendication 8, caracteris6 en co qua |s nom
du 13 programe dans |'e6l nent de traltonment de conmandes oet | nene
pour pfus d' une version d' une commando. S. Systene informatique A
adaptati on dynam que selon | a revendication 7, caract6rlsb en ce quo |les
defi- 5 nitions de commando des diff6rentbs commandes 6qui val entes de
di verses versions d une commando ont 1s mene nonbre de paranetres. O.
Systbng informatique A adaptation dynam que selon |a revendicatlon 1,
caracterl s6 en coe qu' une pluralit6 de progranmmes conprenant chacun un
programme d' appl | cation sp6ciflent |eur verslon de comrmandos 10

spdci fl que pour pernettre 1s traltenment du programme d' appllcation en
utilisant diff6rentes versions de commandos en fonction du programre
particsller en cours de traitenment. 15 20 25 30 35 40 45 50 55 14
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