1 EP 0 263 288 B1 2 Description

ing t-o the outcome of certain instruction among which are floating point
arithnetic instructiogns. CROSS- RELATED APPLI CA-

Vhen an | BM 370 fl oa?l ng point i g%ngﬁr o- TION 3

duces an abnornmal outcone (such as an all zero 5 result) or attenpts an
abnor mscagmehat i on (di vi de This appl i catiiag i @Rt ditddfe S lelsid insRictier amedgat ed
by zero), an interrupt indicator is set whighaier Adating fpGintt B@hrhétic eintivetions.

di scl @ROSSREGERENOENE® iRELATED EAPPLICA-er S COWhénodn TBMDIITA Reatia paintt inskgctjon quye-am
to a JUBNropean Patent Application 871107&Ges]areakdnbimaboutod@e (syskrayiag @il yerbor
certain interrupt procedures. Enmul a- CELERARED afamp) ahYabRéIBRIONBRIGPERMISTI NG
tion of Thircapblica¥enicpomjnscagbledt matter ralgted f eat Ubyezeradf andinteFuRRIndicatetds EetCphich trans-

L NSTRLEWC‘NS“*DEPENP!SN@d claimed jnBhe 870 sourfee qenrtesliramthe F‘l't'é% Ptqﬁéf" tohfe su-

t ar getoRSPTRptentFoRtigatio 'D&71|1?_7@m'I°N@°W OPEFervisory for certain interru A
condi t9EFRATERE VA&FP&!TY RESE MITTING tion of the branching and in errup features of an
E &‘? ?gﬁg&l b r’&n C'ﬁglstﬂg rﬁ?urf:?] P@P'Pﬂg‘?@u'reﬁ

| cat Y S §/
e e Bl N T T e

and inter-—"15 rupt correspondence between %aé) té’e I'nventi on

s in atA'?:ﬁqﬁb&hrS’onmérﬁR)EN% enul a- progr ams § Eon@&ﬂ %ﬂ&gﬁéhmé End Eter—
recognrzed that ttom ana especially cgpceg, E\ crestiohdeh &Tie andlt

speed of nfdNeAfich Wlin GRMNieR%! RERMEGRAHaLY T hepbRifSm@P6s AbinaRed it |@fe§6§H|E€oeth

by t T 2 beitf dsPékially conBébhd & bdrce Mhick i@ D! Y PT Rélissded LR @miktidh &al fbe teARancad6Y tnbon
SOUT CQatésPbperdtisr lot!@t 400ids GPUL By trads@ifdg CPU i dbfiity 1 Goliably prodict Mé) Gtaterti @el daRdition

i Nndi cabwées CPe fiktrectibidcinto Qargdt CEAWMstiut-ONS T Ofodd SsdiRtemuptlin@i¥atérsi béfera tHa\tomplbtdhget
CPU. tidfs fobfissax et bxebdion Ibpad targ@gt COUNT 281 | dfhexBduting OB boittnarithnidiic @perations.
parti dMerephrculatif ethe imyention camtasetb axtes- t 0 eXiiavaver, dnipamh @nhancamentsmagsh account not
enhancenent theuentulatioc aebilitt oheichsa eysemof t heondynfal the itranslatidn ¢fi sbyrcepfo tangethinsgruc-
syst erfrough dnel yovision ot teant fonacchleralingitheof s ouon® butcaltoamugttake inotaceeont thenisyanga t he
provi dieesiptiog angdisdag fupgtionsohed equeceifiealy t he  aficenyertediiarget igsteustionist t ake i nto
accourfd Ropbarjthmglig insteucions, are |bejpg ﬂ%‘aém'd i25sui n§ne ghthe ipeieatialpRerrtiansl, prvEOTMeBts t -

of corfIeM '%'Ue’?‘éﬁ‘s?‘%@? exequtiop glctopren foatingn g poi 9itthesfAR ¢k S; Ratert Sloy ‘h%%@paﬁeé

bei ng p@'ﬁﬁfl ons Ry exgpution, af @P‘e nti aI °°8ﬂ% F'&'E'PE}H’&'I b°§'ﬁ\‘ﬂ°'fsotﬁ ﬁéﬂ‘f’t‘

whi ch ;eaﬂﬁ'-éfffsg'f'ﬂ JoRga 0 BRTBR SR ce {1 ot E i e Pl ,}i e

No. 4’587, 02 lswpec’%nﬁ? B8 fh B 0S5 pgy i! %ﬂt" : .tbvf.’ 1 '213

cert a'n&t ?‘rs $£ EPttJO exe Réno ur 3 flJa ?{ns 10';19 ,ster
flo Tﬂg Q&t U% lg rGgrﬁnQﬁ d “ar- et f &ﬁaqdd Sh a)g}a dbrld u%& %3 -of thB

t hi S lehitbefod to bRt fit! 19 BRocute programs written source instruction must be fetched from memory

| NSt T UGt e sodttd 'CPBNA frbdgpd iwABenPRI e UNI T @ oblisont 1AL FPUEMBALRES BNihb %ﬁ&e

| m t atsbdice @PUt BinpRRR! atdequUen@ ofl sourcd0 35 CRIbiIY Rr bBldiMigRSIRREE BbradY from

W de catradiors. which faft prgvidsd bh&By-gne GBtheDY a SRE Mdgthénst thd GetruclionChldcution WMB.NEx-
sour ceargeX-CRUD EThd | targdti CRY paBpontis itd1BhdhUCt | ONRuthef Bhargdt dbgieg petUnstectiopeciual | y
pr ogr aegveedingiaclion by executing ond @treth taget oper ahat lehgedes dvhiem tHehseurke fristedction0is ahhe
chi t ednstsgbtions. permt it to execute progranextengdadtRXetgpe raquiring &vo segdentiat tnemory must
bée fet chiad ¥ diatenteNer458T.612 of skt at.c e «CPUiccessqsrto gbtainr Bif-pit breranl gver theeB2-bit

for pr&iAned &h theoprespat Epsigneep4s emyiatiant t he datsbyson- source CPU conprises a
sequeﬁﬁ%s‘@f”%séﬂr‘gép) '9‘3?5’93 glsﬁ‘f“Fei ip ru?or obt{j;u nan% the x-field operand from

mem A% EFIR on ONo the ory | engt hens the

instr 8? ) 'H°’8>@% toan 4 lone :ac t'" " t et CPU. _The t %}at CPU r1ponds to each

ecut i %{e F‘ or R s '" i""l n$r uct &%‘“9" ?ti%?;; X g% Hetdon
mg{ -fnéﬁpgoﬁrc tQ,% ons m&er ! qui r}&§ § %)pge{: PU embrac-

' nSt r %‘tl'-fﬂﬂ tér&et Htrdclionk bitCdirbdMEShe target a memor of functional units, and a
ext en%ﬂucﬁeaswﬂ@upm&wcbdaag &rqusaﬁauent I alta Tt c!t,lLlQ uﬂ 35’ issues

4, 587, 614 i©kndwhSkheR heddource CHY corftiisddS S 85 ttenamo%lae@nsﬁéa.mstmms&m yQGde
32-bi fa AsdIngTHah b ab hem B7e seatcompRérgnee, aMiishal L] PR emulafbAl 4Rl a1ss Hi- St
Pr OCegdeBdribéd5AR). SI Patént ME.S3,480,3T011s8iGnedNST I' UCciudbsd BNinSHUERA Fariting THRStraH81618r) TRUI CE
| NSt r tcthé prasdnDassigneblylithe deEddhstfblionset Or NMOEiving laBE Londitirigl SaGrtd PRRuCtidnBI® taar get
I nst r includdsi rauttsfielicfioating paistsaithmietic iaswuc-NSt r et OBtryEE@SCTIR ingontiohi tesidesSin ahhien-

I Nventiersn pivaasilyagh thel Batyp@ rBoume istaigtiine ms¢ orprgvedbit to fthet $ysteinaang dtas @iéUorm of & he

i ncor pogrme dtiliging thatiBM 3&Wrpstractipomspt thae e x e c uhdchanisgf fos ageleratinGie translationiend &xXie
EAP c@eleristically arg ceriditipned by theptatecd aicast r uct i asption iohtiagtingt foish instrugfiting Hn thissegand.

i ncl udiien epde 4rGjetn ihiegton MbiEis-SeagPard-- f i el dhe dvepdien iinclugigsy 2 ttpkon sgensralors inr aINE
the target 1ing a nenory, a nunber of functional units, and a instructions
to the I1PU for processing and issuing.g target instruction unit which
processes and issues As is known, when the source CPU conprises SO

transl ated target instructions for execution by target a machi ne such as an
| BM 370 host conputer funct i onal units. The errul at | on system al so

~ 2 a2 o ~ APNIN N A o



3 EP 0 263 288 Bl 4 transl ator which
generates a floating point wait to- BRI EF DESCRI PTI ON OF THE DRAW NGS ken
signal in response to translation of a source floating point instruction.
An outcone generator i Fig. 1EepPobkézegaBtes the architectural arrange-
a floating point functional unit of the target CPU ment of a

system for enul ating a pro- produces conpletion signals indicative of the
out - Wanslator which gesetsies aflogling it WAl ter sour cBRIEPRESGRIFTHON OR{THE DRAWINGS, get

fI oat i n§eH#9PN3t in @EROPIYCIO; tgpiatipn, of a source the | BM 370 type. advance of
conpl et MG point fpstrusian: i ouisom 9?’ﬁ@‘°’ in Figy! 2 "'UStTaF"P u‘é‘? raé‘ihg%"g@mg?:%% er

detai | P£digeire st fundiopal "'f ﬁ’s Pdif?‘ Th t "?°H'c?‘& ¥R
e?eﬁi&nt °géf gﬁ%‘ﬁ é ”%)maa"hg fsgf ?215 ﬂﬁe o3 t5PUr CEY i%n
Ome ? lssue arget toa lng pOln lnstr

~and i Ssggvaﬁ)ce of com Ietuon of the 1.9 and ' qt.__EUCtiltugﬂteQ rlg e%ér detanl functnonal
i nstr UCtnésﬁg métﬂct ?t incitd st {3991 Si gnal ents e. emulat po
(1 PU) ‘MMe tﬁe lafb E lésueSBfage wai t queuece sglc(ﬂkﬁ nb rhs{r rocess-
transl a‘ir\g{ructlons in response to th rt(ﬁQf? @'Ial PRagnd barget i SSyigngnil HAGT waeks a&g rate the
connect gniiPstiddCwaity b MotdRANS theLrMbies and translation and tdrgbt [sEUHGQH oS O
accel er ahebnrétiaal 6 e stér imdhrndSreddiVs WRI t t Oken si gnad re¥fthsh tb lacdefral RGO
i ndi cat irsdiss thé Wit (Réh sighdl wheh lividigemgatend ext i Ngui sheiicktdas t MéeBd Sby) Nl flotiig
responsand extinguishes the token signgdir Fespdnts to ( FPU) pri or tpoint init (ERUYri6r- totthee comple-
conpl et itencosip@tianl sigrials dndicatiignttye tolmeoraibicone  of 15 tion of target flohlingrpoif aritiamegjet
f | oat i nghepargett floating tpaineinstuctioh dratstategditomf | oat i ng poi ntopératives: uct i on transl at ed
from  the source flogfngrpaint inatraction.he source fl oati rfip-Poi rillustiates tthay ingtionsl elements in-
Fig. 3  iThpuavertiop stomsHems q neallepatiknaed ement s i n-  Tieldedhipdhr IPYrpnd FBUdhat pupm a
nunber d&¢irataggpbservations. The inventors havecobrded in t he | PBOAHE epp[glanp&tnxglpﬁ Sfloating
t7ci pat éﬂ“’%’b‘%f ‘f/é’FY‘GPPé‘ trangiztion ﬂ%ﬁ{gﬁ‘r'g haz(%e ob- point source instructions oy RR- H@e
emul at i GHreign éesPP'E%{? “hg saé? ' st r"&‘if'f'? PNt teraghiestiyetop
'fgr uct i onsF ! 3

targ e | lcatlon the e % déaﬁa tfsgﬂm
t ions, ln and
are r esﬁ\?%ﬁ ore Z{Ia o c agsource % gl |§ % amq:RX
[ nst r uctghQ 0 oQdra S’an ti results hhs tf
4 I'S tdthe pﬁé/.\’ t&l" 'trQeraf'%H‘téré Whetrdcfidn .£!£e ahe Se- pgy. 8t .§“§ .w .%S usr %Ae ARely
and i ssYhiQ, rR@Rbhting point mstructlon can giienge of operati ongeneg ECiPefalibndY by the
t her ef OligugyiakédididAldr a feidt AR indtruchidnChéatbed; i f @ sour GRangement of Fig. 38.nt‘ %Qﬁlﬂ?nt
of Fi g. by obvibtifg'sl ImdinofyCace®ss Bysiel d@LinstasL ruct i on X- f i @lkende@e rraifoeC afvaliy Ovint
25 tion issue; aRd G the IWGIMEIGes BISThe LGReldONSe T ai ned prsbde ikddudtioAns| at ed t ar get
| NSt r uclopeddndi ¢ Sad GaxteAded Hiogling Jpoint scurcd ik ow di agram il lustrating the se-
sour ce RMcfidnoaé iobiging@Domsuctassite memorgraccan beDETNLED DESCRIPTION OF THE(PREFEBRED
oper at i oers @xleT LEmadatidny oft the sbarce chsitnctiex ecut | ENBQIIIMENT ar get RR i nstructi on,
t her e- can be emulatedips arsglcotdargetdoatg goin3 i n enul ati ng by obviating a nenory
access Mctonaww transtor thg@perand and initiate 35 ext Eigddlipstratqthe pppiicatién enyirdnmgnt of
poi nt t ewsutios sAhean BRJpet ipHwctiopsepuenepes of 't‘ﬁé“’%l'?"l &higjenvisgnment includes a reduced
sour ce |‘”H'§’E Fasiuges Jhes "”’B?ét"bﬁ’tf'eéf'e‘&'ﬁe"e%’t ended'"?tW“Ef ‘g ”ﬁt (@ﬁﬁrwhl fqms the
structi 8F "Péf‘ec?ﬂ‘f“éq‘ YR succe SI ve rrem) "" t ED | 571N
CF THE PR tlon 1) mprove t! afgl?réééeg:fetf et SO q Volu 6 J°”'|::' gf
Nl VoD il atgé g; Sou c%thP‘&f t‘%r 1 ?.3435“ ﬂ%’ o 03 ?hﬁﬁ LA
ta streams
@rb(}l%spbé&% Eéé s' Wth%e%&&e

whi ch ty & 5 6dd %ﬂt aﬂih?nh&t el sopdrat
appl i cafds t.&mQVdfrtﬂ@rﬂm bpeOby G¥&ferttihdtheCf an gér
the i NVGRslaidi of Babrde RS ARTERbns A8 qu..des 2 ih&irdktiordlardabieiRed Rt AEiRsrlubln CARDET
of cycl @Bud d?ashvérd tdddt instruction§Str uct i on @t GrANRMIEM a(sEbarkte datdUabtd, b Swnche
nul at e t hewsed BIsjELtiva H ke pedsér® Mwvention is to are located in andl a@kbd 657k indéiction pro-
descr i bathrdvy tHéaupbratidnof Suth @n &bdatidh &ysBMOr €, t dbesiny unitaIPY) 00 |TRE tonteats Qi tHeltaches
r esent by Mdodirgathgotirhe requiiretd € kargo OBIU bgert he | Bivb Japlonisisdd tf IPU nacesss ioDa metnotyo12.
| {[Mpr ov e atidng thep @malate orxeqtionaofsspetce rAX-typed 0 Resel®Uc 0 prodesSisy edcoguiTidsttuction® |andre
27, No. figatingbpint pritematic astewstianiie per f or rance oifsuas them far @xeQtigh by one or lviae PIEES;
at pages 23gse2ang otherebiects andfythercattepdaptgr am inghavitsi (Y)Y Lidens & flesting paipt processing
arit hnetaﬁ’vé“‘agesl%é'l'%%@c's@}’?&?%t will jbgegmeyict i onurHEPWY df aSiager they iits | 1Bs e Uik AP M
of the Re9yjdentihenhe dotailed dpgehptiopis read o feate fget GRY dher insjructions ipiued by the
tihi's cofffgemertiontt e PPy 83cded dBtee to tar g'gtwl% fef’ERE’t ?@ﬂ‘s‘"sé’ﬂﬁm'f%@d are is-
ilnstructions are obtained from an instr§&t |tF g“fe "6‘? °" %?sérﬁdgf
tlarget instructions. 45 and data f h
f which A further objective of the pr esent ﬁneé‘og n4h§oFF?data@%dC:a ?898‘5 in
nd managed by an instruction pro- inprove The operatlon suc
mul ati on system cessing unit (IPU 10. The contents of the caches by
rleducing the time required for target CPU oper- are repl eni shed by | PU
ccess of a nmenory 12. ations that enul ate execution of source RX-type
he IPU 10 processes cached |nstruct|ons and float| ng p0| nt arlthrretlc

S " o - o o o o o




5 EP 0 263 288 B1 6 In the postul ated
envi ronnent, the exenplary ecuti-on of a resulting target instruction
sequence 801 conputer has a 32-bit architecture which is by the target
processor. The mcroinstruction pro¥PPPBE4BY in a correspénding width for
the data and vided to the regi ster 31 consists of a control sec-

I nstructi o Jﬂé’%8§ulgt rﬁ% T dhbldiary | N AL b Ek Qosyt Eig ﬁ & stf'ﬁ t?ol% feRL)
target '@stJoH Gtéroﬁhs fé& |§lat C g&‘ﬁ‘tar JJ ah pro-
i ncl udeSrefiscted  a c&ﬁgﬂ)ﬁ'&md WA&th '?dr'%'daﬁ ah® PrOViid&O Wb bisBAs1 J:o'nQQs gﬁ@c& tolRRBK
of generiadiudtidh BERE 18 &5 X Rérfher, in addition to tion and @SkéI&ter fatgt ihWlctidR B8 skeleton
regi St erme dath Bachbland U 1006t thsaciieiuasss£d 84S GRyetibthidioRlis plolied! i ikl 1RE'Y3a to

t aught itank sigeferaHsurbéib edgisterst e skel et on i NShA ingifucin MYARY BEISS 32Nn FRNPURBLIASON
wi th an emwhert 0sedasss ars bmllstor: theCiaigsti SRS Of ataudblP irC e Fiski paledt, B CskéIQEGN Fs®Uctiaand
cessor (dpédales (onjlnctisnhwith@memnelbtoreassistpde, a prangistanf an AP spbadieldednt bgigtbrdsnd
The contgeedor (FAPI 200 tisf enjulatioroaode asdregragn of | nditplagererd nfisids.r e @orsrol partonCiBl thes
10 m ceondisyng o instrustions rfromh e speed €P¥ris 3170anahictdmstrustia inthe rediste Biwod thiaopergrid a
porti on Sypamaddhrenph# redieme therfatatrechefii thg (s of fieldseof thrysayece] inguetige tin B rpgistert RS
regi st erPgdo PPweﬁtacﬂ‘#“t%e‘Qda% 18 heaBAP 201 10, arg psqddbytthremEnRing Ziicuit 27 tgyfilldin gesesd
by the n'& ﬁ 2Py thaj sourcey ingteuciqng |arg 6pny e oo ORSFRN HAB/EIAFENYY) fisldR et dhe, sleton in-

i nstruct® 1arogt 'ﬂs"“"m"s a’lﬁ' 'é"r"&?ﬂj'"ifn‘ﬂ/ or CSipEYon|in py iaptactionrmargpcregizter 32 i the
in- vert®8 to""?t tStr gﬁ %PHAY dghd nsgrut Tf“h 'l') "!S°’"‘%'t°? L!ﬁ*iPw jfled from, the

Thet

el o .%:[%u’,@e Il gmé“”?%%

i nstr ucttlr tke il ted

does not |on n whi |on s eam 1S

the nor r@ap& BB&J&BAsOd?mSWUt | On ded F%J a n a |

signal |{onq 8 20| rml ﬁstﬁ:@ﬂ“%%@rsn&?(ecéd e e 1 d t is'tnst&rHd

si-gnal |dn3jSne?§ﬁ? P irlslciont feam i dnal | ﬂﬁru Herde VodifthtCd2i 193n %l’hﬁ:@&ﬁ‘ reg- S

provi dedvell @xgididd uPUlellQ:oberated Fisk Plent af) Whi Claief heﬂé@rﬁethrn%rtHrﬁ&' iRdruétloh G&M

i s dat apal Rot28.repblied 660 Hgwdier, LRHAPEItAS | ONS  Qdestim the i Padister BS, AV PO 0tuRddriiRds laPU

10. WWherstradiuresaridr furtion® invbigedlif) tranebtrbohibh 20 | NcdaRb foPinBiuBEbniis36d bpsedtibrdNsummarized

conver Siconversiod Gnusi tsssee clutliry ortiérao bddquatdly 145 | Beidw. ansferred fromthe and

gener at ieagjait lhe inventiget i nstruction stream are The opetational cbhtext dihe] @wertigh as-er

32 to an i Referrnguite Ga.2rwhgre theeEAP 2k fUai0ned i nsuriee aisagcs pstrustion ditréans incliRiigemnditi-

and i 9@ FPY|16@EGHhoss ThyWRlhistshewnt iatwet | nstieldipstiugions euchvas|are indudeden the IBM

r epeat edunsEqnad. seriigie 184 andc ior efvntodpciltdtee. s OSCRY, instustian et gitsipast o@s distinigtive

| PU 10 dpfifievwingediscyssiony the (RY- & ingfaq) opfinct onlémiah iighig ee is ferraedicng X treqieterfinsiex)

cour se 'sﬁs ’t"}gf?c‘t“ltdﬁF'P'gs‘ﬂ%p r183 PigbRs | sunﬁﬁ‘?"’? fé%l“ﬁfﬂ‘ﬂ)%lhgﬁ B foliaming fere: set

out in qfdel o:' ;ﬁ%g\'@l eéfaetf‘ ts°“' '"s‘"t'f ‘P'bw ex8I é‘hﬁbl nventi on.

The operﬁ the ﬁc sream and an |n mu on as: w tO Fig.2, Where the

EAP 20 %gwh:ch rﬁf? El&ng beSt r th I Olﬂn é)?mnilr Icp dl X atcon |s m

FPU 16 Aplrcei Q%lonflﬁé%ml oJ dod T XVE o OP j Id rlsf t% ii

are i nclydgefs bfla tdtfe biBNhdat fHeldoQRA ta&‘aCt ' Or]Sre ﬁ ﬁfé@ Sra

370 CPU ihshadiibi6y inGtRicioR! throfh 4 $£82d indhe- di Sti Rérhdr ‘i’oc tEsﬁ‘ lﬂ a )éC-U%' 9”

t he | PU tid régistdr a8IR) @0 MWhich pidlided Qrpmimei n thig, s¢land 8, Tr&JrrI? Qerlel Ja?gters function-

(regi st agdinsn éBigh) arinst@aBn dasding@irQiteicin 16 Fhg fot ithet JuRboBOs1 tileGRbtrdddian, A6 inbié}Cand

f or mat . opérete RKs bxplamat ih@t® Kiskepateat, lt@Winng f Or thase kdglsters] Whilshd.Cie af dspRicorfsnt. t\Mﬁa

sour ce ishedtionigepping eiicuic@frgenenate2 b nertcihudes  athél astuctanCib @xetdteditheC fosult is placed P

[err] t etrydtionadsicess which suareyisled tor thaimptruand an registerrRict i on cache 25 whi ch

cont ai ndiomicechg2pdt thadRy Hhend Which res@s in | n As iRKXndwns RXLNPe i igstructiohe include a

oper at i d'?? l?'%‘"%'%d’? 8 srcEnskiuntionciiom Heinptivet | om  stubsehirof jinstrpstionsi dealvingo arithrestie AdRe 0

by éﬂ ff'? é‘rcéP'"sswcf'?w Reing Rspvidachp | s | ctignsedhat napr gerformes dhat dloating heoisn

Si gn I er}h T] B The migrq ?"é?f"é‘r [ er rqperaggs; [Floating point arshpetis j& malirindes

at a maif omsr udPi orl 1et“?" i { ﬁhe thrOLﬁggd?F'%aB’EPr paintjdata format. t?"'?f%q'ﬁslwgd

;ogﬁt |t ]93" 2yl pa heé 'g{mgsa%?'on h]el % "{? tgl Ogrlépd lia0e ae 1 ‘ge?m | Wn'bﬁ %‘FE’% Mes
al n (¢)

whi ch_ arehSr 1S O R Jdﬁrlékjon27 oy f;g ?1 v “Tna A E

the i nSijhdisd T3, a Sorch %ﬁmmdmsm,s.e g

i n- R&s Rl 1%t Gnératiotttk b ée&ueﬁce ' Sp' - AT rUct | 0“ map

Circui t of AiceRREAS Swhith NP fed It81the EAPLINE IsBISt T Uﬁf(Jl 'fl§atlﬁd(e$6ﬁtiteqmth];ngﬁ‘c r&%rlélat

i s pl acensd sighalSing Be: tHeRIBJIAHHURGE dMaisslicel S PI ONdtrtl@igns' Qard N@ntentad ik~ flodtifg! Sdift!

[err]. ftrstutticracdncinvdive irétridvlico laRhlcrdidstruand Whlﬁlfhni’eﬁﬁ tideb irlstuctions by th&\SEAPS20 for

known, Rt seapence msirtheCinst@ttdn iclahb,ume e t he [§s0¥ by ihe IPUOTD and BieGiitioh By the #RD i1eN

fromthe instruc- 45 subset of instructions involving arithmetic oper-

tion cache, the mcroinstruction being provided to ations that are

performed on floating point the EAP on the signal |ine 30. The

m croinstruction operands. Floating point arithnmetic is well-under- on the

signal line 30 is staged to the EAP in the stood. Floating point data

D-rn:

t
ateint he



7 EP 0 263 288 Bl 8 An RX-type
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| ocation in said nmenory in- a second register |ocated in the
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sai d float Hd2pSifRinYY pe i nstruction (sour E&CHHR- 10 iloating
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Verfahren fol gende Schritte unfalt: Mttel (9gelbgenlsi56) in di eser

Bef ehi sei nheit zum Laden einer Halfte des vom X-Feld des Quell- Erhalt
der ersten und zweiten Halfte des Qper-g so befehis angezei gten Operanden
in ein erstes anden von ei nem vom X-Fel d bezei chneten Ot Regi st er,

dps sich in der Befehlseinheit befin- im Speicher vor der Abgabe des
- Zi el be- det fehl s und zur auf e| nanderfol genden Verb| ndung

I T L Y 1 £ . - S~ o ~ 2 o M _‘.‘._I_
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der Abgabe des Zi el befehis des noyens de systene (10b, 27)

connec- - Ubertragung der Operandenhal fte imer- t6s audit etage

d"attente pour arret@r |a traduc-ERQ@63 288Btter von di esetd ersten Register

tion et la delivrance des i nstruct I ons aussi an die d eitkomuaei nheit;

Iongterrps ue |l edit signal on d attente - Erzeu q )
fer Abgabe des Zuelb es stéme 7) connec

i ol e vt g S R

gnal s als A S8 S fgﬁgst r tlon ot la délivrance des instructions aussi

G ei tkome A .ei ‘"lef’ et oh 6Hs 364 it s@nan%xqaéh Galon@n 1.

dans | equel fiﬁl\romm%l?eﬂgenhﬁl fte & [BAY ledit étage d'atiedfél T ©

i nstruction ,g oqug,f%ugg&seguyd rgul e Regl ster von diesem zwei ten

\Regi ster an dgi Glenkomma-AnttuleﬁJQ%th@feﬁast une pNEykdiad kéidh 18 YevbdRtidR, Ghns lequel

A ei t KONYBRHGOHRY! der Operandenhiifte im zweiten ite instruclichCHritnenétique tsbused a Girgui bl e

est une REgidr Uk iesbntl bwdib? RbgiEI Gn\eR Beendi giok@ms b nab einstructios dlaype RX et
type RR ewmemmagieisen fonction des opebandedadts gatution dible et snefinttiuctio dauf

di e Qber gRbuguditOvon Beendigdegskigithiehedié st r uCt | on tyds RR exéautgblecan dorctiopdeopérandes
abgegebeBgsbnis@ee iatskanwoet-adi @é Dodreskeusg anzei -  de ladite instryction B et @g\p@nms e 89)
dans | adatigegabaren e GitiormgtaiZietbefeje nanzeiobei  di e tBeemw@disten§dianmiadite LQitg d'ipirpic-
tion ( 10pempovgbei rdixc Boendigungssignelerwnder a vi r gultien B@éﬁ@Hfg%ﬂQ@"dé‘rWA@MF'[ﬂHB des
abgegebe Reandigungler Ausfihiung desrebeegphriptjuespar [fetasiaifgiaR @& [eatheme X de ladi®

deit konﬁt?ﬂ@mi?@fbehl"éefé?“gb geniver den; '"s‘“’c"°“ Xinst r uct | on RX ang
und Wi tSF‘P'é’PQL Enﬁ‘ ﬂ@ée"%ké?fs |9§a's r;’“ ' t" t[ @
donn~es 'B%e'ﬁ?'?l Gesé’f‘ﬂ P I puf f er d&? 'aﬂ i e a © ‘:eam RS d| te
UI’}I t6 a token igna mdtza L@ er a_ dzl € 03 ser e an m"éntl |taé sﬁ?

varte- auf ga%l@ ndi $SI na und audi t egl St i) ensi gna S
aus dem [ ;Oiragf %ﬁ'g&q ser termeers ysxge@é ot e 048
vers | ad fle g,pngsm IN&instrdéliEn pour obtenir ledit oplfdhde® ar-
virgul e ﬁ& ﬁalpu@ tgﬁ |Fc“ ung der Oberys lua Widlatdisbnf\B& B mémoire indi-
des rmyens dans | adite unjste vgpe Bafigd Biimp % QlaANE okléi8e ladite
V\artetﬂgeﬁm,gaﬁg | n d'instruction pour isdetction lciblec ARt et OgdRI ashelecten Igdmr -
dem Wart esi gnal puffer gehalten wird. moyen d'intérfate de LOnr@aP baditongistie de
| adi t er.nMeERI LE Syststhe pdbr émuler qeMdeytior | edi t  cdectagon X teusiéror lbdit apénatdecendéme

| adi t e Revwswdhaatduerc®uU source qui comprend temps que l'instruction cible RA fogmie.uct i on

ci bl e RRust m@oairs (12D nneeartité d'istegttion gitdg/erved’ | nt er f ace de donnees audi t

regi st re(10) aDipits af foust sieeinstrugiivns ciblatil er | 3 )X@yeldme gelon la revendication 1, dansflepueln A
t r ansf er &pduftesgdes wjidsr famrtiennelies gidlee (4 i nst r uct'adipdstpction MG SEjuing instglion du
conpr end 18) pour exéciterydes uptrugtionsngiplpsy @t i on ci bl e ?'S"Lﬂ“ﬂ |°E'“'ITHE5"H?§'%F'P'§ °§112)
une uni t anejunith g tagctionnd'ipstiyptions Q’Gd‘(clo) qui  t48i 'f'%’“‘é't’" raf de g{?ad ghxecutable

i nstructi %aéz%lpﬁﬂ”erg‘;;%"f °‘$¥§ %ron Par \{%}f%‘? p' 1'% gigyction
t d t uctl S, ) bl compr! n n OU
s{:)ﬁr gia g ctuﬂpleénen CEUF leﬁe rof 1a, fra gon gufl exgi UJ.-,‘R{ P remle et un il%r]idr %Sts{r %n 50)

type RX nécumn i ruf gtaénﬁourceris? ct | on cible S liesUi ngegrgctg @q
d’ i nstructi QBgnoldns "i‘lét UG3) dans 18@HEraalliduF UCHI ON d’ﬁg&ié’%arﬁ&teﬁ&ﬁ%&u@-mr% &lamp RUI)
(20) pounaof BéueYéHsrer BA sigaiN¥&fefoh s WitgSe | NS~ 3Tue 1B mEthRibndBE Oper andes de

| adi te i Rstahtd Gh IréBnde i ttfalUeBonSANE GRS €N | NST T UGH infyén GiltbRSe déNdddades (6BX et
conpr enamdictieiaraélique sbRed 3 ARIe dAAe;P0Ur  aCCedas Rbitd anits r2AG4GIL IfBKBNEBL sélective-

un prem er @t moyen SHRCRid daag il amté(H0) | ' exatant icommedable sddt yzdnmiana: adiisees,

| edit pewiga®e- flotidate Spoua dbéper uddst sigetiux NSdsr UCT | cond (eiftie PoUséqueptisiemént DEMeEisENt
et ant cadactesmest (A :indicatifs de la sortie voi rtefpsaiemertt ilesditsrresme ot sogers agé-un
oper ande danal structionecigle (34 Grgulé Aottaitensn | edi t t rranties vastiledite40ité 2 virgulg figtients: et

f 1 ot t ant efp@nse nd Uadite diadustionp desditse sighaenp X (20)  p R Meyens(5ar S4uhe) siansriadite gaité
jeton a viachguament étantqgenragijavant i"apbfvenct i on R '"?"P@Pt‘ PAYrcobianir s pspraipre ot |ser

traduct i m?"bd%'r?éécP‘ng de ladite instrygtion\giRlen ' i nt e9°f"§c€‘°ﬁl%s d%‘n%@?"?‘%é) Patiry B4 on
arithmeti dU@'eszBﬁ‘“@e A VI rqgul e flottante; a?'l:?" "g(é’e par
Sle it FIP s rtne de Iad e ins 'Hﬁ

flottante file USPUrS 1% t i & dan & Qnnector lodit Moy
connect aff Sl‘g'gtgans[b “I% u(:ésece oir gﬁacﬁ;ﬁ’:t e- vir gu‘ rfacg ggbntné spfgo&ne?g&he%ig%? €S

?IA%?U?(”GE ':é‘és'?na.tga‘#aﬁ ign iﬁe g ,?ECI#ent or '{TmEI Eecmbﬁég KcérBict b Tmélo

t dit
second ORgny g,ne'egd"e.éﬁgl. vi rgultsma el 121358 88 tacite inSRBRRTIDEET S

| adi te uRyL&dd s)bhglgtaag,é gnqgnp@pt e, et reponseg@ |ladite traduction, lesdits
Si ghaux des noyens (52, 54, 56) dans ladite unite d achevenent

et ant generes avant |'acheve- d I nstruction pour obtenir |es E
prem ere et se- nent de |'execution de'% adite instruction cible so conde l

Plas, et

noi ties dudit operande a partir d' un a virgule flottante,
errpl acerrent de Iadlte rrerml re |nd| que par un noyen de f|Ie d attente A

- o, oy o .
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19 o EP O 263 288 Bl 4. Methode pour enuler |'exdcution
d' upE i nstruc- transferer la noitie d' op6rande dans ledit- tion
soulid. éﬁe\’/‘?q"gﬂyé"‘f"Pb'tat‘é&H‘Pé dype é RX (ins- franst¢ ?’eﬁ'@'“ér‘b‘?@?qeedadﬁ@ff"f
pr ilier ¥ grayle, 3’3?P't°§“t'¥pﬁ {of sour ce) pE? 'édt"éﬂ’r‘?é“ PP 2¢'398%
. ) "%“ r ?\) tra@ucreur 0 kf ém' B 18 gt on l IF é lall'érg 8666'{‘)8[?}‘6 pour
e é‘ truéh n s%' en u e m%g - rUCt | On tfl’ HCt I on

énérer un s.gnal de ?

9 3% "48 on a
. ,ﬁé e lﬁluplst 31. AL, N ype, n{aa u';lgs eeoax.,g bt
été e@é%d@ nn uh uni@Jkii& 3l NStruc- db la ditie Udpé T fedit .
St r ViFgte QBttéﬁ{eleues {dme, compren bArQay arit hrTETSJ,‘QHp reﬁﬁifg ikt Bedoné %Isﬁe b Iﬂtté ante;
emee@,sesegecut ee par une unit6 cibbe a units a virgule flottante; L ansferer
i e d' QpagernsHRradlidNSdidug @hrtie Miamgtd € f 1 ot t antgnslér &y%r‘gmaaa@mafeﬁﬂadua- les
bnd @& EdiBlidstuctishtiolircs @sne D6l regiegd st r e a | adistd 18sae8e ClRstruction cible A virgule
trouvahfiddne laditeVinitégdihgruétlont t ant e; char g@stiahte aeBE&GRNECréponed g Ui aistrice
np X délivrer ladite instgretiveraiie dldanit§idgnaux d' sed) dsdissighaux rithctidsemenieétira gérise
ft r uc virgoln filgaate Peur @zécstion an foegios tlese S résiavant thehdvement dé ['azéaition de ladite
hst r ugréranges i adide ipstrudtiogysduset r ouvant dans insedlienecinigd viguid flotaster uct i on;
bt t ant e taesférey dagis opdtande Boedie d@itirerdi t e i NSt r uecevelatitrgnseettrp dadit signal desieteruct | on
bl e agiprads fugté glinstruction gible A|ladieipni-s si gnauR wr desRclatinnnen loare dydie.-tra-
T gul etéf P ofrguim ffigtta u‘?“ @ﬁ’é&t}?m%‘nq‘@n fonct i dyFtiRegt retifeg ledjt esigngly denfeton dudit

_ac hev@ﬁ'f?rj’is"ﬁfém] oi 'Y' de | adi t 8 op6r S8R J'aflentq LR 'ERONFen a¢xAitsc EIgNIHX
bur ce: ge"é’e”‘"s'g“a'de’ aﬁl ble a vf’r"’ ?é“ I8t tante: transferer
i o 0568'"531"3%@,6 %{fc"'*m&ﬁ 3 |

E=\t age d, &NiofioSa ,.gn Qtt ant & en
L enPS  Alifante fournie en réppnse ret| rer Ied|t SI gnal de jeton dudlt

adi te |gbmt rs‘bg;dxogaac%}%gmeé;m ,éér ee; 20 etage d attente en
I epONS e aahtXflicheSermdnd I8 UbxddGloR T fo 1aife Si gnal de jeton & virgule flottan-
d" achbvpsweion ciBle alvigumoidonse & | a traduction de ladite instruc-

arreter | aadsmaghe it signatde jbtan Eled étigeance des tion arithnbtique source a

Vi r gul edteots te@ Rdperise 2 ladite traduttidh btieti-i ons aussi | ongtenps que | edit signal
gen6r er red &sgit Siggan deljetah’ dudin lstageratatteniendi ca- de jeton est nmaintenu
dans | eel popteaayeditd signaediachbvefentd | a sortie de |'instruction cible a

virgul e 288tertlp trafuctiant etrie aiéfvianeendes en reponse a | adite traduction, lesdits
si gnauxingirugtiont pespieianatantrg rmve dedicsiassl avant | ' achbvenent de |'ex6cution de

| adi t e PhigleR B Masien: fans dinégga datee f| ottante; transnettre ledit signal de
jeton a‘eun st age 30 d' attente en reponse a ladite traduction et reti- rer
Ied|t s naI de J“eton dudit dtage d'attente en reponse auxdits si gnaux

ruc fqaugion, gt ffe
| d' ru ﬁ aﬂfs Iog Eﬁ} 'sugn
igna “@tgt ;e e és Ux d éve aife I n;t ru rf on 83 t merm anﬁfﬁas it étage datten

'd' aclP 3 P é}"'g qupg! l':l‘ét ion et la delivrance des instructions
,aussi I&‘j@ nstr :E? :nseun“@ 38‘%Ie jeton est maintenu dans ledit etage
d' atte ano i (5 i‘ryé(rng ‘execution d' une instruc- ton source a
Vi rgul ed esQQEE?e .. 40 RX (instruction source) dans un

syst met, gtv;, Q,,ﬁ,gmy&p@ RHngraduct eur pour tra- duire ladite

I nst ruc{,dc% Y 1066 Parid8 uhilkSdiikdtte- tipn cible a virgule flottante du type
RR (1 NStiont itié tdb QY stérhd) o€ bxdd@kd ph~ghePar une unit6 d'instruc- 45 tion cible
de syst @i cibib aexfsLiofMeRsysiiee, bom-t € Ccible a virgule flottante de systene,
com pr pedntled épeddeapes de: charger une noiti 6 de | op6rande i ndi qué par le
chanp X dehdrgnel iubeembitis tis Dapitacde iBdqLEC © so dans un premer registre se

t r ouvanpar dagkarp' ¥ rdet laditel'instradtioru sdurcen; so charger |la noitie restante dudit
operand@andanspremie'squbtw spetpuent danse trouvant dans |'uni- te d'instruction;
55 del i i dipgryiétiols i nstruction cible a |'unite & vi rgule flottante pour
execut i on ceargef %@?‘ﬁ'éoﬁs%%dgggéﬁpﬁﬁ'u’es de ladite instruction source;

dans un second registre se trouvant dans {'uni-

té d'instruction; 56
délivrer ladite instruction cible & l'unité &

virgule flottante pour exécution en fonction des

opérandes de ladite instruction source;
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