1 . EP 0 324 737 B1 2 Description

probl em of lack of portability of peripheral devices, it does not solve the
probl em of |ack of yportability geglanhesy gfi el d 2

of the device drivers for those devices. Further- nore, the design of a
device driver may be ren- This invention relates to conputer systens, 5
der exbsgriptigpnconpl ex by virtue of the intpgbklatiobiack o patapitty ot Eauiplasdl Yevices,
control structures of a conmputer demanti@cbsotot $dive tithenrottean dff lnokenf phytabilithe
enviTedmiteiifiellsyst em such as input and ooft petdefide/ @vers dort these devices. Fhrder-i t
must cooperate with. A problemin the ampre, the designuefcsdevigadriteheawdanen in
whi ch Btsrinvefitienn relates to edmprier gyséemsi s § heddrerk kenpfcomrigxt Rybviftyer of the intascligper al

ti orfgd Apriculady foi GeptrobEituCleE MbRePTPUeh cont flastandadrd éhe devicerdsiyerdiy they enyieonmeniet ween
di f PSSt suep) UIP%F sand LYYk Q/[Oéscontwl such f H%t cooperate with. A problem in the art, 10
t he SPYEY'SFr 8% r{’éﬁg(n}‘j r’?:gﬁ EPEMINERS yppor OOy e K <f ”ﬁP@%Vrgnpe"B%Pé gr ound
of t"ﬁ’éS T’ﬁx?%’ﬁ? S RShinitte ocf’“ti°h§"“|°nvent | ﬁj’f"’?& dé'é Pﬂ”&"&t b Famp °’i>f§ cally

used""Fo" EEH- YL peri pheral devi ces”? Qr REigh 4meds o"lpmerswsuﬁf’o 385 The

'”Vﬁkdg%ﬂndé!ﬂ'lﬁv%ﬁ%ﬁd to solving this an ers, and others, to conputers. To
en ther problens and dgmy@grq,?eg%m% the prior art.

vari et ¥ Qhmiatd et Al el 6881w Qht en made = According to the
| NV RLtipahbherbiNRlies! suckl& diges dagds, phidn- ker entThérmuﬁ,afptsuan%asa 1Msdhgaiflé ge of a
var ietd, ¥nddbthers, GRESPIRRN VA baBle 88l ofl 1t €T f agiRer PFBIeMSE @hd biSadPPtals¥ @ i prior art.
CONMveiely 6 pdripidirdl albdigssHamde naye BY @Y MBNUA@GIING & Be inverfi&l (e ifladfi&r Sstad-Or use
ON  deryrl madlifyctuddrs-aiTabl 6deSof aevatiéty Bf bus eSddrdeondinidioh infbgfadelptdaeite pdipheadl de-
20 >rhpgerprypicakyohade Dy whedmdyfactgeisce dr | davice devets, onta @l a varetysof com@amput er s
have dneierpusdsaiad aerdectiegl theAperipheral de- e hafhesnveioaof is weadi ydsviesodrivers @ndscantrol
conmvises darenreiesniiave kepn staederdigedt Adar di pechadigms 4f yariopecoBipaiels to commypjceth each
ot heranile efhctha siapdardined dunis treigher al  E8npash eesipsthe peroTanEs At eeripBes) )
bus .Computer System Interface F&§ Bus- | obs. A peri E?YE? dabs- o ppripBergy qayie deivgy ma &N To
enabl eT%e"EPFB sPEpUlY do &‘tﬁ'?ﬁ‘H!?ﬁ?‘& S, t h i g ported b @&F'{Veﬂ"@ﬂbg‘f"afﬁﬁ"‘al 'P"‘g
W t WBE&*‘efﬁ'oc ‘?s Qﬁu P“ﬁf‘é ‘VP é‘P’u g)‘«‘ﬂ?sal 261ev?”{‘? an% AE" S@E‘P‘ef’m‘ﬂ e ?“1‘ ar

n Ol

I ncl r or r::aerge ers vnc dnv F' that . pd%o ppar lu pe 0 lng

mec gﬁk av%la S fdgfceg rﬁﬂe& ce drl ra:éjew g i 81 a%ghé %

pr otuors& vod ol ot M% atldhs 1 37 9ol 1Y FilbRace At i€ Gt [zgafvfs apBAt 10l s
stgr - s an@é?Pereﬁ Mées Rlox- Pepf 0£ BinBid oRRF hddldn. Partrcular c aSS of

deV'eGﬁn% oft WeNcoputd, SCionbthted MBGeces- €T al e\th&%ommcam indfhdel ratb&dl tidires

por tsabi fohwandsFtér tdBRdes thpeFiGREHLRSE I €CUECEoShetwdbn laldeMibe A QUIeRHbd @DV at i ons

MOI &perkildAs, is6Hde fHo@&SMMBNAS oGS @le dommAPt | M ZREdet Eriverlip Y MusiritRENemBEHiRst Ordhd - -

11 wshktioatbuy @l tiie UERBs, PéORESHEYBnBYt0 30 am ifidriag arrdhférvedt -deshiiiting ecibstng on

t he t@odsspriasds, from- the) aeviepnbvesthe Ibas, aeCes  adapter anfihtestcataprendrvat in ae illvstrativb ace

pr otra@wrod thé esopsessathy reqosstoesnds f or devi cesbotlimepter ih @rspstentl @gihrag@ computer foruse

bet weeh davighe viivere ophratasewithin- the edngironed t 0 esformningpdaviae icbs sThe ssgstels comprisepATANdS

over anhef. caodragesequently mystgisterfage i withr i n t breipfierdl deviaeathp weviesndsiveti feregoptralling and

ni cateopeyeismedhanisms efcthe ealculer sedi ves 83 poTRYEE dyice. ad the,intaripgecarrange-

ar r RHGe RN} is-locajed phr s PARRPIY f U & het c oRPR I SOUPHINNG H%"CB“'e\?l"i‘,"e%e"'ﬁ?/éﬁ"'e'f he

s ,CoHigh mechgrism gy 2 o8k adéﬂ*dfﬂ §'E "‘gba t er THgr inoE3ce; ‘H°*§j‘rb inclugles Trda*t"l é"“r"%t urns
t h e cPrépg)Boeh wa{e uqlth atg‘l shared |n EPP er an %
0 al st us ute ran em t. It turth Iur ctlon
suc xan@plg O%ﬁ e)FllljgﬁLm host \fOTB dTI ver Saﬂ% A g’s predeﬁr%?d ca |s adeb
per f QLI o pd ey ﬂ?eémgen SBLEM CRIIL S 2T intorBO0 Al ISR RRL | Y
mJStDlrchj &b ﬁ'gf tg Up Host ni%c'e er al eMlb&ﬁng th Qat QI\(Jthl%t thb \ﬁﬁ’\fer A%cond
CONteigir n'icrtﬁbsu'aﬁrv&@f\ NoOlo, [P atssdB Of  t fisucRihihdLMA@En &M made byl thedevice

per igNTeSA] pptEasLae 24@@§b to.énesa;dntc&rtﬁfoace ar GrREYIB -thd WeRicot didhgehbnti 16 éxe&abed on.
An ea%aﬁaais@s Qhicaly Ghetifrom ddtputenBiebmf OF  CObRpdraioly e B8 \deGiEs of 8 phiBordesd- ce

dr i \pater, a6 @Bds’ B MEBAANWERER thbyb infrdd0 S tso adadt o5 dékinbd/ BY intofrddtion stored tetné Akter f ace
pr otwate Glle devicé WEEs. TotkafuRNBL Wh@bdsr2 Cont suatbtSre dy r@rddvearethiccnfutictibral isintddger f aces
t he p&@bbral devieh e e iportads €e.pyset! Ibg ar i ver byathd irttdriacd artaegeh@ateto aive- debives diiver,an | / O
bus nombes pidifemanbcsnpoterst Withog avpgitication r adge el o whatdverr fuetion is rspéafide by a

pl urifahdse gororfutefsuyse tiepamastardeedyyb.dheof an infatmation that mas btored inditkagiitacstrugtere @i s -

cal Idgvice/dripgr fos thahgavige penereihnesdnot bme | of  clip [drives Thigdenclip i paljecgpopworpletiBnj vel y

i n 'PPiRde MY GEH tbeHgeesiopeea it @pdifiedsior  he d‘é\ﬁXE%'"‘d‘r oh\Be | P'lef?@b'iyn? dqurth, pgs-

arr 8A rfPSTRg enyitopperd Whersaga stapy ¢ dedarmige "‘Fla%f’a"PF A duggdp by the de-

al | SeHEPh U Aeh oBst e SOSL LY pves dhe he drY'??eﬁ” orpfo Jb%- BigHa aé’&'f%‘ﬁ"‘c‘”[fe%'rgn

Vol . 32, No. 19, (9-84), Waseca, predetermned function call is nade by -

t he devi ce MN, USA pp. 243-246, 248 250, 252. Such control driver to
the interface arrangenent for execution, nechanisns typically differ from
conputer to com cooperatively with the device, of a peripheral de-

puter, ‘as does t he manner I n mhlch they |nteract 50 V|ce JOb deflned by

Y 1 I B ~ -



3. EP 0 324 737 Bl 4 locating the

data structure fromthe driver. cludes a third predeterm ned
function call for exg since the § éb%?@ql |'s by a devige driver to
ecution of an unenqueued job defl ned y informa- an interface arrangenent

are standardi zed, a de- tion stored by the driver in a data structure
- - el brting e @a dubvertromabeasivérdent | cal  f untbiésom thivd | presletbrenir@d \unction catl lfee ex-
above- neinté duddhctiat Glis by aakviceedriver ta S e c o rdutiom bieanf urerguered dabgisfined tby iinformpder
t 0 obtminterfacgeantangsalent aré standdaifzed, St daict ur e tion storbebethe divei ipla dete stugiues -pbithere
bef or dces diivgi mekes iflantical fumetion \celisofe ampw t he then eherd-mentionsd rdatageiructure eyl e saCPISN  Of
any f\ntetfwerarrémmeﬁjem oja8b¥. obigimidentigal st By c tdate SHUCIRI- tecxerinfde Bknplageitefere he
Thi s AfReRI 1T9sperlives of Ak edRieraAs &&angon i nt Ergeuton of #Y drhefeaaugreddehiement
pr ovi A& ¥ §chiredagng; the ganner in which EF ot ocol aTW'%%Qam%Ve°fdP° t%é“jﬂ thrfa‘fen
rchH :ftrr nreét pEPéldPﬁ, h/oisgl %m ? of Sé)ﬂqp ﬁof e % | in systems
a queggJI re a oc‘; 'OB'P d | cat étqﬂ?” %‘T I ?C'@:nfor Tﬁ) m”";fa
deal | gﬁa an eal o><(~at8n an joq era V| ces e Sl\éﬁlel’ml |n§q[
i host co pu e en t the C s for Lc&fs? to a %ewc F
per i DTl o BrotooHOHP oS - de %u. or e&hg, " fahidic an RSt
| mred J: Gteﬁﬁ&%ér%er'itoméo &y ihﬁﬁn B0l 8- thesg & un er t e new protocol
are h@ghged vetween td WbticriverQind GH6ARRI- € Or dAc@&&Q&fo'tﬁe iAaRkioR @b BLiRBa, a device
CONMPU{EY arfahHRRAMHEREhanddd SR theldfladtrbdIat 197U Sitived Br Bdfitrolling a peAdHerdl RVIEP BfBgh an
changg@g ke haaBminde, sthayddiRddhdni@l AdNd t héntdridéeS rarrangement  compA§es O Rllowiniy t he
i NVentdnRgecasy, teuktsh cabs 88 Wigh-@vdl@iRe ar r amgersadtoletichts @aRiRpO@es v Brotbévetodat a
St r ucabstracel) call€l Béfider tofnaaet We Pdauitehtag a  p@biiqeh e @ipraa deviee tidbr cotygatialy dithr € | n
a pr edet eristy niedbyics tidvaddasigng el tordarsner . Adhe interface atapgdnaent Meansriariggeing atall
conpr nsesncomplidated Inspengherehytatiepdmusk y, 20 hdo the intsirfacerarrengiinent &or alloatigin of] adatsl
(i.e.of thé gerominisatian ieteréage mtotpcolaiiiig-use ofstreckiee far cx Brrighera! oiea@%tobab"?eﬁ)ret:al S
def i niegs deyicriivers; giningrfepdom @ dvet desian  per fSeANEVROREGCRtioN oF fifataBiyEtea "}VGB""Q
coopetoa‘t”"‘%feqege WIS 1N BuRRORRg pigp ddﬂ‘t’erdew céd e dpier sty st infosmpyion gefijiga dhy
the i FASERfAEBPBOP-oSTR Henfncippepiianady i s RpRjerdl dafise | aw &ﬁ%"ﬂt‘rpl‘ff" ¥y
rrB_m.]eIPy thE @ff rrgn tlththeji?T{lce dry@r 18t 2% h&PYS ‘f"@l‘ ?f S8k lLlo é.wg [": ion of
al | oc rther e ance a here ﬁ)?th‘(ﬁrcat i or?xeicﬂgogr'ﬁt y %’ r(ff“é)a ey @
tr UC her U b ac rran ement or execu-
st r uCK IR % ot e REolt 1 otk whlii G Gor 0D Mgy & o o St 610 Ganphird Weics: o
: g' Vi r]&rans Qgefﬂéd ﬁhdﬂ&?éallg@ﬁheglnterf gpon3| \{ﬁ% ]B 8{ ootﬁlath ti a erably,
- Struchib&nert By 0ditd'de h&ac@rdnt/é?rof R! 9GP She &V ﬁ:HﬁHP%éiddQQ m%brﬁp Rpdikibe/ &
int hﬁteﬁ&taxamp%téowsawaﬁts drivertaekigh I9EEAL | 0N GebibNirdh tHoNRerfeS ladhgerndht bRE BRI €,
si ncesiddidlyfsmpiidion cal | made per i phepetliied 8y iHeesetdAB inféibtion SBCREMhg a
“infor miTBla&OsebNevtcb Ririven ldasigra B EsuBstdnBagEMENT chiDtol A6 iMl@iatL Brrfldnvedt for ealiddation
sSpeci ket RPhast @ablter ddpdidertRE By Lga@Nthe 0PI etio@nheCdrives pEtGé Gdtedruttywret he devi ce
dri veprptodd, @edrichivdolyt ¥ p@iphelal idevide magufac Ut bson Of In tah Blustative eAbodimaanis firgrinforés-ui Ng
a desiugnmeg pibvded Witra @ribreret eaict beinglby, as tibhisclel®y edreessing infosmtion endctheé drivero t he
i Nt er fexice daver fngeenaaany foba plesality o codri ver rietbe inptidesomeans for seuiny & thirdigsileriol t hi n
t he ceMers that ysp ¢1e, Proterol dpeamprieorenddrt h t héo fheseqanrbeall] to ghevntertace gfangamenl et s of
pr edef" yierds fam keadch theArpcs o sieveloR s ant er f a@ering ip ghe;daig SMW%‘B‘S’"WntfPfé’af‘ﬁ"‘}"st
| nf or ?FéPWBHeV"Pr‘E'I"%frfa'b‘F"?’V Rofiphara g%?ﬁé"ﬁt 0By "Pr‘@eﬁdﬁgsst'}?é"fﬂ@ﬁtl% driver f such
r‘tr\?% W'Frﬂ?rstt?lé?e ‘?" cﬁ RAfEYe"B8ns, res tra

lurali es m onsw Ccel 1?he in-

ConSt ? é gatuve m umca on i frfeﬁcﬁ pro rec¢ ré © aril:ange pee calf %§%lfl§ B}aq}%errent
of th aj her i t |r } second jnformatio for examining third information
speci e héeefv qr.JeP 2Ghd Jfézs' LOr chshin O RulR GRS ot G deocdh iEe"

desi gg}rah H(tjbﬁat a3k rtga Me data strG@iré il-O the ghRlRIKAC By b IRHAE B Rhgenteht, in or-
deal | ReakibrPRr fdnS&iig Qharddend mfeﬂﬁHﬁH{ &- depe'@l@neiacdef‘eﬁmpé’ whistiRr o dxB&ition was dut-om
the diifingethe b dhiBroRRLIR 3t datdCdirldi@e bPT Ot OCRbssiuf QN GRS, ERenipRFily PRI ddver
devi Ce GMBHITAS call fackitates|ube @ihd drbtbtdlihat | Ve aReTRUid¥ERdans tdvPerhtive Sith iraf sRarim-
t ur er viday aqfdvihgl eyswinishal et ithadvetb devi Gy rieads BObrevidingtrod of oridl dfl @Besstul
addr egremg hanifgab Revicbrankselfowittl tieheid@ss-ver dewd asuchossiie fobf @mpleta. Ot eiivgr odn a
pl ur aing tonvetiors @fthe systefruin whieh it opectasdes neans obigin, argisepanigto & fetpestdr efathd jobpri or
put ers Fhger, ilberatitely, fheceowdfuncibhesals onput dire sieusgbthe job.  to the second call,
t 0 t heesirippd poxe ccomprisah g caicipt enfivausing. user i sFurthesin the dlosiratyp eihediment dhet sgc-
devel &p PIRFigg Bra queussihg jq rs’gf"teﬁ by He dgfat assst o0¢ Falirie a icat '8 eraveuiDA tedeb defipristyat -
her ofifClH@ItE @thgr pnpwacutpdhjobsa & exe g@t‘l pher &1° i nfrmation xfh °‘ih?fq-1‘"?’1‘f%“‘?§’dﬂ'?sef§’s| ng
i nf or FEioFsT M WEAD PrRoioBY are 19RAURNILAIE0. t o us @SRIHOR 1B Pé’f“fef SLpeeh BRdobs are en- p| 5o
in t B PIIYPrale] e 8RN ™t e dri vareust PAHPUPAIIMS) BPPEEHPETEr s.
I ncl udes neans responsive to receipt fromthe in- I | lustratively, the
communi cation interface pro- terfac@ arrangenent of the call specified by
the tocol further includes a third predeternm ned func- second
information for examning third information tion call nade by the device
drlver to the |nterface 45 concernlng executlon of the j ob and stored

o r " e I o, .




5 EP0324737B1 6 responsive to

determ nat I on by the determ ning structure, or for execution of

anot her job, defingd [err] thatgp gBogyscgii on was unsucgessful, for

by information in a second data structure. issuing a third call to the

I nterfacing arrangenent, The interfacing arrangenent according to the

ei t hepofsve 1§ adeterrainaine Myt he edfmititte f ai | Sdictueboroibr &x@cutidrb pf anotherejbls, | detined

cor mespofndi ivf| axepeiot ersTensacqessfil,plaer al  eleiofatmation i0é secoskbdatsttuctueienqueued,

j ob igsaifg Aderdivgll to thé interfdang arangeplentby  ex e ¢ utThe itarfangs erapgenteiasccerdieg tchtse

i nf citherfor éanresaxequtien 4f thedailediobmuforial a st r invantine conigepondingiy wesforrom al pariphesdl t he

abO\Péecﬁ%@fFB@G“deP'@ﬁ@ﬁt@ jop gefisedRecut i ofevise J%Pnyy enepuingele jsisps thebtarepihesent | y
sy Eaio Stoddr ﬁgset“tﬁ‘dtdﬁ‘é stYRMEhtPPoN - - i“Pqt'&@t"V atth% éﬁ’deé%@%?'?'b‘ﬁ“s Thi s

| vé‘§e £xpsutigp iof, “?,dat' %?rﬂo presenfly, g é\?ﬁ?@ é?nthe inventiop ¢ d'@’é"aa
per| ‘geé ’ét°“t° %q“f*eét e ‘faﬁ?w'ed j ob wely § cqmpuigy, & f“ g fpgluges a pb K‘ﬁfr?ie
't faea jig el %i‘e% U’S’"T or teconﬁ?ﬁ ¥ zfﬁ‘ﬂce 'é [ escc"j’eg b3 °"eo§;

PAS bt ac%aé"}?méﬁé SHPPEIY 88 (e dy) t%s,des%ntidaaeom Sl f% ;h Ge-

V' Ce ql-&: ﬂ\; 6;09 claimed to the device, A methodrB? ﬁd
aboxseuet.eg iy &rr.gi%admguy St L Kon-ur t el SR i 4 ot ol it B

cl aigfiPHavice jdoDyldXEcufiRVih€ RepsindiBleiRA Of  PEdbMIeH ] theoRES ARG Embmafiti Witk ©
dr i V@tidhaiy & HaQBsligdcbdd@ichBRET 2 Peki Ple stopdlSifioidd by thel ifterfadé Brradgsyent, €M
conpr i Gserdaif ab tarpembl fordidéi@mg) DD by Botessebdiged dbBvest €ps that are the
per faeviceadlivdd o & Bevicd @dritoid iy itheeltiver o Conbi Natrhe rabwvieidBscibEac tidoBmbr byvambget he
abowerddhe scperifirech advieagobt @mpriskd thetfdle St e pandestfrey stakk frgsehihieventivinedilf Beceme

ar r angrenantents Qdewve respdngive RIrecipt afregement adparentifiotnethd @iawing dascription obert Husas
descrst bl drombikevaeviceldnivprcior dip¢alieg a datp a 2deviratiee eroodimeht| o theljyvettioe taken together o
The stilstyeiodwstrivariidetns ripesieto resdivant agewitiey drawira- a peri pheral device j ob
com®F B §eeend ¢l frpig|the devighgrivprefer eeed- of the present invention will becone w ng

el erfi¥ntcgopelivglys wi Sp.v @ PeEPhe@L e pt escripti W% om t he foll owi ng
fivelys with e ey heiak B!L_E___tamﬁéfe%_ﬂ&

desépy ?bo‘l'?f"beld b&r‘f"?“l"?‘l?% s‘°’§f' indthg gate mthe evi c for al Iocatl ng a

dat g™ 9oy e ns ffJr 'Phe 2fnverf 6Hsg gg ?ft?e ™ ‘t‘t?' eto

t he fgﬂ: auon Re'g';; Zetr yo'"r ecei pt | 't°lt Thd | W?tdm 5 meaT ec%nd

cal lyghd Q Gsndob ferat. eg%sgxecut #KE'ng sSORREREHY 8 Yo Yhldich 3o

dev'u‘ﬁ&l’ ‘ﬁjrther com fid cripti dr| el

def i gg to r@ eg,q it calt b %degcet he,, dat qe bguct ure by the evice driver.

And dnrear?& doRocatifg the %ﬁta strlidib frdm it @ DI OCkGH. B0 dTh Mw @adrMTBUASEpefMcH M
Sui RPvet0 the device driver a call speC| fieerday dh\fér of FIG. 1 liAteshdhed Yslags an
i || ustinadni merand eehbedndnt, ohe tritetadity Mat i on igéraped in the data structure by
.t he atisigbraent furthérnivoRidbs Bans Aéspardive toupon COrAd.ef isanflodf disgnen piothe opyrabeptibl v,
t he receipt 6l aGourdh ¢all framf the devite aifjyenforof b he dpgat dtiveoof Fifi. 1dn iespoeseftaen intgrrupt
ar r ategmge tte daarstrimtire iprpttiorsferstrangian s from & "sgqgest sapa™@x of FIG 1 in
r s poresidretsing anfdcentive Istored dphadaty gruco r ecei JIG.dfis a flowidiagran af the foperation lebthelevi ce
30 rebubstrivedri ver for deal | ocating t he hdsitadamierrdivar of EIG omreshense to a | GS,
3- 4. arMsaginftheyjlusiativg rembedimenthiBe gyr at i on ¢RI @rejlapalp a data structure;
at é‘t‘ctj‘éta"ﬂ‘lg?’v@f‘ C%‘Ppr'FﬂsG‘eais ‘Phs‘?'@g ns‘é t o Fé‘?l 7I 'ﬁ aé'ﬁw dlaP’ﬂ@t°F &Pl%@a‘@ﬁﬁbﬁt' ment ,
t he ri)encta@r racaqrﬁ gnfornt'tation ?cﬁf %JTj‘PC““ | e er o E X 3 rt‘o a
er 1o pl’O riv Ci l
g?sé)ee?%:c&?{ﬁarg g”he Tsuccess exe tI\C}rll c():fe d:’loylve:’jl %ﬂé‘f’ %fﬁuoln era E\th ecei pt
I’IV S ns

in reqsmne% i kb G ElonS " 9 g1 | Q@ln‘g:% o% 51‘69 ) ctt.gt' Sl for
tl‘ al’é @ﬁng m 9%s%onsrvgcwetﬁé s&:%ﬂc?%all ] 0 aSew 'dﬂgralln ﬁ@%ﬁér&t&ﬂ oﬂh@r ed in

rée eﬁﬁécfor enqufugng- th@péréhé"al dla ow di agrgash é?it:pt&r SivaP&T s Pl Qéndtm a[) er I‘]
by tvf&@ jdbr de¥iR¥d- by information stored in the data immediate commaN@&ita fAstags er driver of
Fl Gstrdeturd) white SBENSRxdc@od jobk, Sd imakhe 1 | | ustd.ab Lo duebn® fe, opbréi®n iohthe r -
cal liort eculihg) Gadparatveabith ®b rddatailfed; fsaCi NhograbifpRg ai@Ndt FED MR deamBateeams f or
St orquéugd ijobs i@ CGin orfidr Gn which Shey 4rd @w di agr amswradiuwd;he operation of the the data
St r wcduad.eTheninGriamt arengerentc temifmtheexecut | dilG. 11 is ladsdck ddgrph af adlatavsypctgd Fl G
1 i momgisgomeams trespansiyb ¢ hdoujtipball from or der tfer ajekoand dhe an imenediafe\commeyid; h
cal Ithetdgvips drivprelter exgcutiog en unepgvediegitivbon i nf orfift i2om 2 Hask disgrem of @glateditragiure he
suc@elined by infoxmation sloed &Y therdsvice driverr| @ 8 ifef adurclias di agram of the operation
of the d:;t@qtu,@@teévf eypyecuting any enqueued FIG. 13 is a flow diagram of the relevagheneray apt er
dri vebe- Be gafl @gn e fop reexepers ef 11908, Fur t hertion pirha ot adpatgiof g iy e enbodi ment,
t he 9189 by ifgrmagian) ip thegbvarmentaned %14 ob f or RIS eéuis i2ofpw aaam, of g Frkumdob”
responsive to the second call FIG 9is a flow di agram of the
operation of the conprise neans for «nqueui ng the peripheral de-
host adapter driver of FIG 1 to send out an vice job defined by
information stored in the data i mredi ate conmand or a function;
structure W|th ot her unexecut ed JObS and means FIG 10 is a flow

Y b1 . Y M r T T



7 EP 0 324 737 B1 , 8 function of FIG

'9; and ' values in CPU 16, and a code set stored in
mem [err]. 15 is a §low di agramgpfq soqi#a98Rut function ry 15 and

possi bly shared vvlth-}t ot her pr ocesE?eséhA?of t he host adaptée)r of FIG 1.

..process may al so access comon data space in nenory 15. Processes 20

execut efunoddPBIGLE; anlDet ai | ed Descri pti on values in CPU 16, and a code set stored in lem-

User proeetssies R0 dngrafnostra tireputdurstidhunct i ams15 and ebasitiyrstjaredowitotiiec prbdengps vl t h

t ar get sof 1@ hoyypdapter Pi i@ 1F1 G 1 shows a r udirovesst mayyalil Tokss doagpadtafspace in - on

primtives of an operating system kernel npemoryAt$. Braces$els 28 exequte oeCROpH Ut er

syst eRetaifed Powesiefiopl e, a 3B operati ng ssyst eHser ipwoepseradh earforp MriPes fupationgr am

m cro-conmput er of AT&T- | nformation Syst erfeluding communicatjgywith trgets 1§ r‘PYrﬁi‘P'

control F§ % Hewsiprgiagtapnblegk diggramefe ¢ onmdEmt é’féﬁ?ﬁ%?ﬂjﬂé@md‘eﬁ‘@rﬁ‘

proce %’é'"”s“itUe cgg)@{‘e%g?’ﬁi%d?jr"éaé?'e #138 ker neﬂPE”P‘g‘gt Stofe ffp F‘ aster Gopfepl 9f”g

16- coITEcTeElY r'f%j"yat' s Inc. q Bpgry §Pf“ f of ‘H% alfp @'P%t" @

syster aﬁog“é{g% ysieg, | 'ét'fa E'fc ﬁeré%t erezi !

_ ( 16 connected 5 nt po o eratm% n com | ed
pri Se@ to heme%wnhoyunﬂg%bntulo @C 9pr Ograpl €S on o Ya sylnCtQUp e
to. CP &il toCP 16a L '}7 the H

SYSt €8 Lo iSpuftbd &HMI % STER0) by N&vs.ser o o 1?1 s S
oper abdigBors Ylicsy 1af coﬁ& icat® Sty BPET18| Vi CeRords 2 QBIELIN eaareun%:ram.t Argeld

and K&@oAels. 21 does not communi cate W shyibeliy Jstk Salig o BIFBY Hivdr® 22 1o do
13 di r ecieliyes 1BUdre Garvbitiont) GRd trRlu@& tordr | Verss, Zalgdt Qridkds B ieC&ftrol Hrogfams each
conv estamplB Aprinteds dis¢ BMesiChdd tdped. Device30. Taragelof @fiithv&nBol2 daferdntCaldds bDlevices
pr ogr adraree aatiguesta impl eygepr 1Nt aget BSC dr iane sgmmaumitatba pigsthe Baices thst it cootnas Of
whi chcagnsesehg oanale fidvieseofithechae typof- dewi drethe hdnger epprapridte (puthesh depites, tealirget s
13. Afot @raywle, B3plurality of dispd c@ndraniargelt es wia #evichrepediiy maesr. tithist the tasic ohtarget s
conpr pastigleptidorontralingthe deviceed8. of t he samelrivappé2 Lo coprgrt thenrepypst rpagivee from
appr opr ifaplrafityrof tipgete 1dedrp ccnectpd dor i n figinelt dfipp P sgecpipble AY R fajgebrontiplscs
- - anfPmynigptigao a device w12 dagplerentiol-c  mand¥r!?: ¢ parigmy H'éh ¥RL [orrgyf regoxpry dync-
- contr 59 g’{;‘%wg ?Pr"'cﬁso%tti’ 81"1“1‘9 %?%ﬁ;hgev Pte §'°’158"”'th respect ;’ 1? !T°9»e“}“§rt\‘l’22°‘t'% R er t

the r ty of § ‘g}q
kernel asf tve \2‘5 % 'ﬁ ﬁ%ﬁ a tar d;f;cta q’b ?eﬁﬂf’es 1; r‘%‘ﬁﬁ: gaéqe?zaﬂ"t'ipé?rs
devi ¢ ¢on§ aboi an dnesm ) m en r 17 a m nner dl ta tan 8’]’ rcg{p
ft p 0 !

17B & ti ro busel €

reCOVELhmbite; E rs 13/ ' ”t er ace devi g ag ég the%e Higet! ivbid BB tar?
tions wWg,9 1§ %ﬁcp?aﬁ;tetstﬁ éohﬁecie@t?heré’?d"gret 0 pl’ ch\éisag afeQ@MHub $1 ERIHOK faadpRi 1o, b6 b
" the ph@kesglo 8lis PUSy h2host &iabthh fo. Hotf t e yrRR heéd KRF Wi Rhpudrady8Eih t8lcbMer S
22 copdrer b IcoSbisdbanRunRERAP kiswinddbs 12 1 uleh@ystemSlin brdsr, toFRdRe targalidadkL2an t h
~devi Cerenl Busohin OWaN 12 Rb@the GOMEN @F ther s t i Gipbnadidviahe ctud @610 bueid ahdihost
“ Amer i emnbl¥atol ™ adrotocol oflihe dtier dusteanaer sgli Gldadted chob Yardeh @irigersa B2l bEmaroearsl with
St andperdrmtl @ffier agiiviogosetl aX@ifi&ing/oB&n2- Rev. tdrgdis of indirectly, thioaght Hostradgpted 023 of
- devi caufieagiont XlowiDg etwear théGywo HOKS.. De- and host adapter 10. Host adapter giiyer 23 is a
| nt er posdits vt aderter 0areged! koevinyethe a22 and pregram Betsproddea redstandarg eqommugcation
conne Bpstrativeliicoglt agapierel 0 is baseyert e §$3Sar e | /i0eriges 241t taard drivest 22aaid Hheeaby 1des bot h
of i nBePs Aelaep! t‘i?“‘b’d%‘ of INGF, Carpﬂra%of‘ Adaph erfromgaragigiivers 22 anv\,wfeéqchm sEHcUree
~from B'B’ﬁﬁbf’ F°s§ fﬁ'ﬁ["? 'Pfofﬂ“p'%l r 10 @6‘?‘1\?&’#“’["% £y ‘?" hbetaere 19 By Ny be-

put er '§yfé¢ Fﬂ“"‘f 4o t t r et dr |:\?‘é - eé‘eprf‘iesﬁ%ﬁ' from
the p; e P{ mofo targets [yt pbaﬁao nt of ?"ﬁe G:J%jaufe'g"% gfp ind

5y

Bt

rmajiv h d e lver
host é ol ?a@éﬂrof?ée?g fidliy_otper é? ng onio” O€t
dri veE&m PSP %anagﬂfewn%p% ey ﬁmgwag of

con r&os of' n@%&ésé’ to by pugh hosty,adag l intéfdco .@WQHe&

flow H&} JP@ tt\’?@Q@oﬁI)h@netIWQt LSS0 dPePU SR DIVRS InteRtSla REEY. intdtace St a%&ﬂ-p
drivele, 2 kcdmputeY is§fdm lof ks hopbiudddant er  10numicRiod@ldiockinBMEompisb18 sa df -func-

pr ogr adrkibal4. PrENAGEs B HévaRdaIcenve®NTUNi Qidks wiichl drd priideathly st dapkp ativeRga Pt er
10 i stidrasedceon the 5385 interface 24 to ftrataget diieisve, dafd2st@acidred aicke biye

hi des SCshtraPrcattroic®lincoss & @lulatity adfsofNCR Corspasdibétesen dhivers 20 and 128,nantl antereipt

dr i vewsre 2@maongnteli20f troaghc2® Thesesineludet ur e  linstiank ivhigh efe fradded bl apget dsvenad2 be
coupl esr pocdsers 20 whichrddfinerthe erptidatiorheft nay fenhiostaddpter diiver23l / O bus 11 11, each
connete exgmpgerasydienf er @t 1. e wiogess g 125 Hesheaptersdriverda jst asrogran eAmprising

di f f efuedamepiploRndity sghrcgntro] withir the :caRIPY9ft er f acd PRY cHrivutiens hRdraklon dargpbrdgvers3 22 ¢ pus
11.  syspeacd FiG 1 Sach) meeegsgliustativelyicamy s up p P manicatenyiih dargehrqnirpliqes: 17, Hast adapy-

pl ur aPises 2 Bvaigsioia SREReHR BPEORY: rpuster uncoerFﬁ"’@b?"e*&f"d'?sa‘P@@f’t°Eﬂ' PhRemmYBCARs gn,
yet to do coupled to bus 12, each connected to a different 45 -so for
different target driver desi gns that ®ontrol conputer systems I/O bus 11.
many different types of devices 13. In this illustra- For purposes of
limting access to bus 11 at tive enbodi ment, interface 24 is referred
to as any one t| e to only one host adapter 10 or CPU SCSI Driver

Y Y ”~ A o e Y 1 o~ a




bet ween. CC 9 and host adapter 10 across bus 11. used for conmuni cating

bet ween host adapter driv- It is responsible for queueing device commands

on er 23 and hgst adapter 1fpoBBg7§B1i s used for hgst adapter 10, but

i s i ndependent of target con- "normal " control blocks that pass through

device trollers 17 and devices 18 on bus 12. Functionally, job queues

W t Hietwetrh€C @Lepdi babt adzptes $0 @rat besol1.  host usd &gpicenmahidatingrbe@8erapystcduertddv-be a

si ndtie upansible for Gueugihg dgvis€Boramands e r uct upre2d andshelsisadapien Bl The BOR s udedVi@ver ,

t he hasttadepteri 1fpbus ircindeneridem ofiteygebeonspl it "normal’l egafrol thipckshbat3@ss thewghidevicee, but

| s Umlals 1opndzgeyvienss!8e\pes 13- Funsfianally. - acr 98 §uaBes wthiribp Juguad-agepsperotocol.

" i et adprier divR 27 APPORE 4R 2 Sindle Hiise £ hat  dB° IRAB éata styctuegp sebelants|heiden-

pas opere i agiysh ipplmeatatian; may; be sMib queulisal 48 cibe sSOR bHWP:, bhlods ustatrer

dri \Fé’i"ssz?"?{ﬁé'"'ﬁos?c'°ss CCQ""?)P‘E{ s but df“é‘eﬂﬁfﬁdf‘ ol W?Fé%lr a 8 thato ity ?‘er 10,
RS throy B‘?aclc Gi cat es

al orré1 0 i A and devi Y ately
the t @ ggloir? t j:% P%S?é ?ng eE) gr ! ,\/erg Z%OIQ fl' d§11$$mdtrce1t7s6w tbpe&

orl
3 élg%s 5 rgorrp' R ke, c%rlrp.etrgj
' 55 Lh%ésttf r% k%ﬁ.gruéﬂ ﬁ‘qsshélttﬁé requrFeg hat | %bQﬁé’t GrRiichiBE trieUdubr& Lstalls 3%

b. tade 3@ @orRhariei® I RRCSH abté dAQS k3. ard@fpt er dbhdsahe 88 is finlRh&r = whetrQﬂG&c&sBﬁrM &b l S
fl nirgdaed isolatedRbtiRdchindl asRRdwhsks! onPl 45 aC Ensddedshil ARS cd¥8 HidicBBE BithBEthat no
depasgs Aavee 2. I regPonse, Nobt adbiis WARe ST Ul | Yerrors Whre defROIEE dr bl Casecst @l tehres t hat
No tpdr@et ti¥ inRispetflic (.¢), Machessmn- host  meayadre tetabitddy@IthiR Bustretive @mBodivBene
det eettpsttivitas, ibdieling dssasy 1086 /A DyMnENEIOr S pefidioT108 maih akdasthe Bibangfvaloes( | . e
mac hiarrequdegsiencess protobain thie pemglet idast ed. | BDI_INOALIQQ: ursticrtas thatethisntiierk ibae ndt,
dentdfardart 10vpaspassthe jisseddudimmepnils guiithg 20hebden Gillowtedalydthe Hoslepdapterl Overralhet ake
on tigrestfegptroliets Ag avel draige bugy 12 E?CR?IJed actamesd gﬁ@t?ﬁ@'&l npver gepad t@%ﬁ?ﬁ?l the Host
SDI contmmubexecptﬁdh%@&'w"%m devigps b ocﬁc.hﬁg RoPODR it & thisovajya sdet thehe

i ssu'&d cormands on been al | ocaPB# 1§ the host adapt er driver. The
target ?Sh? v 'FéP%;p'i“? lgt(aﬁétr C‘I‘?E?}'Frclg bus 13D\ 5¥%;af seems F“g 'gé?e heshoul d
mé\é%i‘/ﬁ) rgf\ E r(gn %ere(@e 8 %rmés E%l Izér?] ﬁ?ﬁ%g mé%:aiesé;ha? Wnke cg)riﬁman vices
SB e o m o st u g" nt go eted no ma nd a cieylce bus (gf)?l) co'gé
'h%st%j%ﬁ %3 ) %}he tapg W oall
E&Rtiod r et urgy ¢ r&{%gﬁrka?ﬁﬂusoﬂrkéé gdrhrangV er
ew;ﬁe%on n bé‘cP'FG)th:%Etecﬂwé?%% u'rté/rra(::‘el1 400 é‘J Gt L8286 b sb(’eiéSliLé’o .Host
ada%efardlegdrrv&CZéV@JeﬁeJ thé EBnfpletidh mticeS Iab NKEQ onbNdi cates that this

|'i nkRek CAPTRIIELsEP EARBokedHY, A& SMsn t he ceﬁiplcﬁusm whérthd!Brgbrdiitor réyuests that
CONYagies the6y BahdlgfioraBBkud tadvrisC 21 Bals ( SCib JobCqudte hﬂstdeﬁé&atﬁbt fRishadl aiViobs i33.
Hostthah Gtagpéye be Gepoitedlr toABer process BBt f | ag b uaa arezéirbed withares aoapietidnecode.
conpkigitdt@ithesipat us, and passes a comtss SBDIABORLI ihdeles thandhi< inb otas tahartedt hi s
| i nkedTe commavricasl @foruatiomdd iseeh btek to t by Yetargdtdriver 22 via interface 30
conpiogt adepterodriver] 23yandrierget dlisars €2 ubrus ( SCSPY)_RESRT: whan tha hosh edapigr diriver defepts
r eceidipesiiugiies fdnipriaed Pt ¢l steelure ifrand f R ERgetisintthesdevicopus, it s allayistanditgessar y
houslar@isPment ohAgraupehdata items, or stasry  OF| engHaveliprk jobs [ theglpgek diypis it Piéquest s
t hat?9pd¥aton t"}’??f 0PI f°éta(£ e Stat u“é’ t FPRIEeNRope- i"sg gde Is 3fsp, Letyragd ovlgﬁ%ge for

r

a deiEe" PP sm'g e 84z D bt hat | {af 9b™Be %65 *P@da FELgE o Sess 20
t hat® Zeﬁ ey neawltht griginated the
ple) The a stric ures are reS|den |n memor nver w b
j ob illustrative embodument a data str c;tur and ar} JE} as Jé e e&q was

aboré f%aerr cptocag ‘(‘?Sd) nifh g@ thr9d) tg e@ Mthe host adaptep)fnv'% f% rE
dri \'iﬁfes 0 @é in Lrﬁrgle qrédé?f:on g! tar g@évrcgi)hsver S use RE ET

whengEale al) GerheRAABEST coffrdl Ik gégcts at gorstv&prsﬁmrneéatesfmatrrmrft@&@s.&ﬂad A data
St I Ul Wr $osi functn THRBR(SFBYN doBCand@¥EEEe DUSdredst trilafibnNBiled] IForObhtafb@ eHiggrroran
ar r agewentn 6. &1 gidbp deigr@®t dyiduenNs, Owould BY returned ARediiiiiRge }a0IBSvat Aott he
t ar gedral ooV SFB isvéhbim InlHIG. 12g@d lisaat | csas plasnef or, organi zed for access pur-
40 igardby howratd200. This code is al so r 8DIUIMIME isvaemedwi®o Stesshostradapter driv-
pr edet €onsideriad Fiintiethe BB lnahe prinasy er timeapgatiobdr i ver requests that a
t ar glata sypsire gbddery trgetpirigete2@and hastl dat aSBI_NOTEQGs mtun®2 blyitheshostfadaptes dem:
r es exdaptgsjdayer 2 hine ffiBanciudesig plyrality ohr e r e vihenit beliavemihersieyice is not SMIKERESET: t he
hostfieldgl A1 14dinphitave pedstaviizelal g bits, g0 BRILSIAFRR: jadipalpsi tase app semerpigblema dat a
rd’@? ﬁ‘?"éa'" ftyh”f?fﬁ‘ﬁ%"" "6‘5’9%?1’6 hast pdgpial oy ot BRYMREN olpp diostyaderigeCaYer cid thes et er r ed
| i Eﬁ%gggsg ThePetepn | hr edleptey Bossiblyraysgs grg lack 91 ¥4, BuspRgely
ada jdgidpn. udp330 RIS of  SBY PEWINGSIEIMIF . a SCSI contr ol
bl ock device bus. (SCB), an imedi ate SCSI control block (ISCB),
SDI _ V2PERR indicates that virtual -&o-physical ad- and a SCSI function
" block (SFB). SCB and | SCB dress translation failed. For exanple,
this error are showmn in FIG 11 and are designated by nu- woul d be
returned |f a requr red page table was not rreral 1100. SFB is shown in FIG

A~ o oy T 1 - o A NN N



SDI MEMERR indicates there was a nenory adapter will not execute
any target driver function. [err] while accessing the data area of the job.
The interrupt handl,er will not ke ¢34 8¢ 8y the host SDho SBUSER is set
when the host adapter en- adapter driver if the job conpletes during
the call counters a problem on the device bus and all whi ch sent the
comepd.MENERRO Nhdjtates ehdls wakli € Imetrb® 1 ec ovadlapterandit nad mxecete lasy, taflyetdsiverrfoickier wit h
a f aul t yhillascessiry the duisdrea cthaber  change®he itevruptt Haedler S@Rot beygatied by g Best coul d
CauseDE lSBUSER: iersptowhen the host adapter en- SQdaBdRGODRhe job completes dutjog 'hemg_ll

and ShiteGKSTiBlem uli toabedset bust andhal st at Usichjsent dhesmuipes- Theregly Avidsyhighiae

| i nk etoxeonavtiondisilsaA eonirgliad witth @ faulebysed. 5 TH1°§t e?antPr c@ﬂi@geiss '? etifr 8P wWilh t he

each dawnemlddayss syataperierd vi a t he SCI NI ont r &€ |‘M§’et ur i Ed a
d,

st at §81_dgINSEAT:fndigategdhatithe statysipld shguld of ¢ h%f’-r?Trt‘rIU ?rgf:en

r et uPP&epcked. i ereqrgodenis refyrprd Wign the10 °§€lf‘ ?o'l'f%:t ie' S com ee;'fl 0°7s" a val ue

ret UI“W@HC% °"@r Py 85 ﬁo?‘%ﬂrtaﬁ,s S[Sf SCSTATUS field 1110 is a valug fofifhedl Bf 9€1

cont P+ et‘é{" at Eéalr hEeKk) CONDITION
subrig I’ ré)(gjog oa:ﬁifted w#lr{%oné s RndaSor €T Ur ”cﬁeqatus h@a LEQ§ tetlﬁf%pﬁtg lhost W&apteR sEi€Vi Ce

V\’h' Cﬁ BERSesBh ©f T0éUBE @fmartRUBTthe
S OU - 'S pen eS|
il M‘ lﬁbs'?add RAkRet e t ha&ewwaf NashmeoiATE fatusllid eimed dBY i Ce.
sélEét‘Ta 'tb?ge't §onir8tterur ned, the fdsiRentertrivdr ratirRgithis Qordl ek taathé ar get

COI’lt rS@ I@lgMAT lidicald® Slat A Gaet Shtrdhbd MLT I et fighsdrivdnasd IR tdIneklosck to t he
SDI _ 1 MpeMAD: pdriBeh GRtRsratidiabhich didmget cont r st empar -fieldt B10¢e¢ advituae pddgasel
| i Nk Sge® withBe BRXuppiRg in the 8T, &dr dxamper f or wointiegto Opestaat of @ riarget cartrolgr ebneand
SC W%Tcdntrﬁledattbﬂ:@téd lasda@-irvirantferabndad dr e sigocigwithethquisizé ot he bigelt indisaigsio?y el i n
t he SGBCBEMEADagwas oLIehiniSGY MAPE he v ar $C_afMBSE fielgdi 12 dhe cammand Rlegiand
pl e tove RROGAES ndicatet thahteeidb dhaglapia- i n t PANSHIRTT is gpidnterpreige by "n. “Pﬂ R si ze
of t tvemibptedt keti Tt St E@MBy COPR ist $pb toSCB_ REINES: f | ag was not se ' Cl\d/gDE
20  tSCvalueNpGPstfafiapted driven b, theﬁvm_&MPnand bl oéQ_Pﬁ ’i&ﬁir f'°' I? QIRsE s

t hat and §DI b@SNHa@dWﬁt CMDPT i s Pﬂﬂt""q °°'“ Adapt er
. |S@E_e | 0 drr r] s Zet g@@x e;rz e1 Fl] cate egby
host eyt ‘”g?‘%%z CYSERls rsva i R ﬁiﬂ.st&%wmaea/wntual
addr €$\ atg Eor 2 tar nds. When the target controlBPfeliidsGTER t he
star t er)Fe o Gqm  SD _M@BI lefatud, Sind Rst AtaBtelYrivbRed the get
dri Ve TA& uest bee e sizg Ofmktd'&ﬁrte?’-'t@advbﬁtgltéi HeCribxOdontrdI ®idck. 1 S
_ hot ‘b%h Ng: fﬁ&t@étés érFoF H\Céi 'flér@ of Irhe hosthigidiRtis the tiget dAbASGefine &ofipidaiy 3. er
drivejggsets t he COVP CODE to this uisdrée pointers forSatt ddfniane | wiheh lidibdi S

- used W jhgd foS‘dde Qémasretwﬂ%ueh thawl 4 BEAt €S adinn®iRdd Odre audear giet 1ONK VISt .in  the

MaNd el Witidating e tyb @€ tonsgstibd’ 6dde Four €t ur NSC1 MOBRfiel®DuMRESE: i s returned when
oI e dxkiadles@in Poskible completion 4dB #d'E St at us, t he&Ch®ESIDatigiht1dt4 dndicotes haw egany he
medi adD@_ERRQFE Sidicktasthi dere s ab error. more byte(have pesR reaypsiadeirom Bedergeince

t 0 t FBDINBRIRYC dritates| thay frecsror BBICOb@MBERR.  Faniplienthars isdidicated iy the data brffeg| Thisgr  an
Thi s wtdapdstot hie ibtaragétthatitheyish May Bef i ne Eoyepd & @prjal sk transfers. Residus bytes

di ff eptéett pointers for each command. \WheHNiF) ARSECSNPY O tf“h@@g‘}){i‘t?gwer are

conpl B LYRSE Jordiapter @ 2 mpsspoe reorBigrantls gF‘?’deﬁ k@’d thet pat a'E ‘7%? ko) cgﬁfﬁg' he
fi el dhip RNt B3Si 3Ygadykeer Wﬂéed " ?:8‘??15‘?'%t i on ‘B‘EPeWh' S BV SIS be

iitm "é‘? dé'é""b?'m Bgm bI :E E I onI (r:]g:j p :I%;ofsleliqg?qmdlcaté%e Iﬁl;rggi%)mf ield
é‘“ﬁést a| r er

nor e é‘é‘tre'? ﬁ%ﬁ?@“ B4 t’e"‘*ﬁsé {8 From t pe Q@JJ%?_‘;“ lsR?EI]Ei,Y{g bgﬁq{j,&@ttﬁi‘ gt t he

error’ t.ht.r%%h' Wi a a‘e@at)tal dr Re ftehan Is baHsCaleR Und Borkriid dlsent i frioetbrget Thi S

unrel@ttth%c.f B 1eb and that the job maynwbiRr, and thel Sonipltdh Stais mast tob aé-

bl ock tﬁénﬁ‘ﬁeﬁéd 1RSI Boii¥t BSa ltRdeti €d. tumed before the timer runs out. If a time-out

Whi ¢ hyRéreintbRUpe hanlr. frhd et Haddi@ed a cont r etdudl tharkestSibbpter MAGE: sendscincARRY t hat

a NESHRYEH oHGHalbdNG the Kt addptecaivetasl by t resdagsto timdapétepntailiar aet retuiRe He dibe

this vgnike BR6 divérard hehaenas gompidtet] on  a tctbe taaetdriverb Yiieamoopssing lof ayeeed jobs

I equessisa@didaywithvde kguget whiompoias keethe and | dmglead target aoantestigr g spgpgnded until it is

are ssmif tasozenosom@Bed. SUSPEND: i ndi cat essuméralty théiaroriodsiverglfitip £6,_TIME field

SCTI ME fii ¢ed SCLOGONMJPQRE efiglct Hediqateri mum dr e ihe figks's §?I§'ﬁ\§1’rcfké/'agr;§“5'ffdgﬁ'ﬁ‘§1833| ng

for t$Pls SHSREND, feriibe hest adgrterihgeS¥inds s héGhJE\tE 'aﬁlaamSéte iRl ARoudtiog im

45  shRydedosenging comandsnia “}eo'Bg"t‘ab”'Btcﬁ‘fﬁl et e. UI n no igth a

descrhptiaresy dgyer i eespangiblgdor Bemnastnen the % & Ebet of

t he S?‘t‘etﬁ:t'wﬂ@ 5@ MTdrequls NULL, “the host vice on the Jgegﬁe[ OI Ihe a dgaig]sd cﬁ?

conpletion status nust be re- SC _ INT field 1103 is a pointer to a target

turned before the tinmer runs out. If & tinme-out driver interrupt handler.

The interrupt handler is a occurs, the host adapter driver sends an ABORT

function to be called by the host adapter driver to 50 nmessage to the

target controller and returns the jOb notlfy the target drlver that the JOb

T | M b o o



devi ce nunber which is passed to the target driver the target driver wants
to only suspend or resune by kernel, and a logical unit nunber. Host
a queue. adapter dyj ver decodesgg §924 ajﬁgi controller apd SFB__RESTM
requests that the host adapter driv- host adapter address fromthe device
nunber. The er send a bus device reset nessage to the ad- logical unit
numnsievicel rahenbéri hich $s @asgeirtd the udrget ditbervi ce  the farget diivessanth t anig etsperandr iresuiner .
undéry a tkemegetandcariogiaal et number. Host a queus. SFBABORTM when this
c odedipter (shives eddcodes tBCaP Einblidr addD6 | s PrERVRESIM: fegyesigduat thy hpd @dapter drivABORT
mes dag@dipisr gédiess from tihecdesicrirubeedhd ogi cab’ tead getusdlevigereset Maseagkitelthy #ds not
‘exarkgsalqurijr number identifigpnp tpartigulps figeep by5 t h@eﬁe%ergadaprt@r driver.,
SF B”F“E‘USI“IF‘\Qet F%‘t’%{'er eguest to flush a | ogP'Cal ARARTM: whee thigopde fsi easgpdl ADO
i ndl ca;f;%? Ll g [°"'det izg';;\/ggRE queueBPRmesspasris SHITL [hgFddresed paiFd o .
f SUNE di resune n ob this
| | 1 L?E? g %II dY , E’IIE F“Lﬁ&ﬁﬁ dﬁj%[?guestéeg h\ﬂ%?%cél rrlt
cates a cla ork eu
SFBYY +h% rryq il 1 3&@ & B AR 58l B
quetrﬁs rrar@ ge peane that nogy
15. ] 688 wrn E TBP BeEEHs e | ogi ca Feurwsprzn@I.Ad.aeesdspda%trsﬁnaa,osead
data jraates a non- read job queue fde. PREELNGIRS 4 REu ebddCindtholRd
drivescs Skiag-| N 15 jobs will not be sent to the logical urditur@d@bt i on
to theraeatéslaaledﬁdatasw ucture 1200 con- i nglieGoheR Bednltadume@ly Be tahjesdriv&CSI )
commaBds| LINK- tains the area 1206 whi clh adgitiekiorthdse fieltise atrubflidd51206 condg 1 S
used. indicates that device bus (SCSI) command link- tains theldaa 1206 wiiCEBis HHRADD area 1115 of
20 ingis Used.order to illustrate the funBGinality and use of indicates that
t he- a8GBed®AD s supplied by the i2at er f &cwdeR 1p, illySraBsthe fungiofiglity\godh agetof t he
oper atnprg'ﬁesOWatathﬁ@ggreﬁdlamugqlre@ oy \Hagy interface 24, FIGS. 2-5 flowchart the operation of a
gener Best 3dspfer diivejet driver 22, while FI @"9’6'121‘0 taged drip(REPH) while FIGS. 6-10
f1 owc RSP-LPARIBLYS ant portions of the oper %W Vaﬁo@°"sr1?i|t’8?a‘fpé‘§"‘t5‘a?‘f‘1’%l
_ b| OCk'n 'F‘ﬁ?fsﬂa ial block transfer apt e adapte %rpler a%fh IG ficgr hatt rel-
PW m tpeA |j| %'I s &et ada ram
. port| § ?_{ earea’ °8ﬁ"° ®HE<1° adapt g?ta"i SH L&f?@ﬁ %%er 'P.’éf’f frli ge’(ﬁata
pe ran er ln rs cas river, are ende
ar e%er 33 } s BEER S OF Ml éu;%% ,ji%%,fﬂ; tﬂpar&ﬁf ol & el
tracftgfgrp ﬁ II n tn 1sr advantage@f htéfdce 34 €
_ eD@é?QQrHethéEW@yét mefRf aHadinG \%ce | dinkt NVl k<C RGP ONIIRVIt TR eviB shectiY 16
expPed. ifl the transfeis laBirite? zbr6Swiftbhe 6HY | toces thares tdR Rarhél iGdrs, Cinbi ViRs IsSusdifle vrnrﬂe
tr ansfi@pet cdivoiee extra bytes will not Dbetalgbasvers fobinggdyge® ¢ Odliead. .Thét i S
...an adviantaga t®fhesotorksf ddaurd41doadoned bet ywresyitd Sfbcts &Ny dpedtich df BeargktVvi ce
- 30 tdifsadn drda 1135 usedap esmieumicalfinférme- devi carivared thbristorefirdeva Ws the ldésciiled etk ansf er
1S aowrant thp hze adeptevdilivier Poe@hestesitadbd  tssir elsodinfent afithg dtverdibn.ver s, and thus is
usalst. @havatght dohtepliéra prg @bt agamtof this laee.. Turning to FIG. 2, it illustrates operatibapfet
dr i verGpnfidaringrii@y 12, 1peSFBo$ ughd\io ek, The teirgetativhr t2P drresnonseie 8 kerfigl 1 tpgyest.
st r ueEtipn dequedP tocknst adaplen,driver- B 8EBS | ¢ asTrsast drivef 22 feecivep Brcal fram keshel 21.takr get
t ai HE dAnmediay’ fynclion placks; like) ISGBENY cat e TP 8PUrgeauesting igjo; WP’"araepet"ﬁ@‘%f or e
irr é’Pé\?‘aH"Fs t"6°LPHé°bd%*§E?sr b greeiepdieq orf"f r‘Eﬁ‘f‘F‘f H’B SH‘ES‘s"ls aad/&de% ANdPj RRemay

host™ ' wé%?nal ?%‘T "%r s ar e
nOt and Fe(?\f mfl adP% £IVl'lg?.'n?car n?st o Fi G')nr? ‘:tosr:g: E(T(\:’IC er% Eﬁs s av lgrl of a
e g n EEE% pt ed t r@gﬁﬁﬁ‘rverr for ? d to
re fr& ques i ncgio Fhatiol} 9% cluﬁ&'@%ﬁée ﬂrﬁn‘ ver
23 TYP %Qertz 'rrdu\,’a?JS tl2e2ty|see€fq}lleves a gé?* rJ en fﬁﬁHﬂa [ W& Yor %A‘nch Qrte r&idb
gk ABES infried. 1 on bl ocks; i ke | SCBSintghdagYa virtuabidaRs2RV0 Jd8dseH derw it to

perforsn GOMIE! GaUEL fighd 1ghz B 0benBcab fo t hr OUgGHch @6 jdBLIS UE Be PSS ahaBdlkRdn 40
devitkesq_atpmr odODESfieRIn the @CBOdAd takés | / O | @émdRy5 Bwhich Btk at @hayfor transfer to

f or op¥@RPhevai@s.r equest to read or Wsbt eth@delabas bitoebiiied SRBwhitCh biekksof a

pl ur al $/ YNOfand ISE| OBV 1i@Bsl 1203 and AR048 St Or dufpctrafigfortedidroBiLECbvias isdto dé Stisredrand t ape.
As 2@05ed mnitk same avap as ihABCSERssctirer  c onMmiemgticaitheadate block.  part of such a call,
ker rigé oy figtd kbish ghealiostadstaptert echatges Ween host inadengotserio dhej oalh tar@R deived 2 esm-
adapecitB is SC1 gPMet CAPE-ver infor mat i on r‘é%h? isgrmagorperpided s phreof|heallgn  The
fi el dsSFarfdNgeldnt28b indicates heyfygction to totvglidete Wp RAYedti af AaR i28h feay

i ncl'?ﬁd’é’f%‘i"‘de\}'r B‘é ifHgkgtivaspramplophe dpg | d 12@‘EmP'?rdF’§%‘t‘{§'¥;eft%%é=“? pahgiper fipead-~ oy
i degf‘ gg‘sr'%s &'o%3 for which the I/ &b@" éhe O the blogk-pre; wihip aiowpd)

i nt 2 WARER 4P HIFPESUSPH WMo addr'@ @Edﬁ‘g‘ %[t“"@f13 ion hErRRUPsTe| d
1202 is |dent|cal to which the job is to be performed, an address in
the SC_COMPCCDE field in the SCB, ahd takes menory 15 at which a

bl ock of data for transfer to on the sane val ues.
50 the device is to be obtained or at which a bl ock of SFINT and SFDEV
fields 1203 and 1204 data transferred froma devr ce |s to be

Y 1 L o - ~NrS 0 a2 Y



.-is intended exists. If the check at step 201 in- FIG 11. Inter alia,
target controller specifies an [err] that the request is invalid, target
driver 22 SCB in SBEYPE field 1gph 9k A8hg1SB, and enterggreturns to kernel
21 a failure indication, at step 216. in SC CVMDPT field 1104 a pointer to
~the target If the request is valid, however, driver 22 calls an controller
- commuindnityided lexisthalf thet checleat etdp 201 $tep SDIFIGGETBINKr falin ctarige ncontedilers spepifig@0dh.

Thi s € urpstthabthe requist is @aYd, teragt|drives 2Bar t  ofSCRin 88 BEFE fiald 19100 e, iyl emtosst
adapt ©lums to kesg| 2cp tijurd indicationeatSEB 2M- ock, tmPGeCMBPT field 1504 ipeinter to g tapple
SDI G2t B‘EKGGFJBﬁd% yahth harevse dEves 22 falls an (g Icgntra'r'?f SEIPmXIE’A'CI‘EkftUﬁﬁd‘t ¢reaied %{t s‘%’t ep

Kipndtigst: aj piep 207, Thig f‘t“%tP t ®dr i20%

205, PRls§

to th “ é'"gtg“ EWW byt’%?@dt Fﬁe’éagg [TSEtb'% d'Eﬁ"r %?er 23

to th 'Vfo o e Stalh TS MR 't’°'°‘f‘*r°1t"létrface‘%J by ar S NSETBLK
cal | H ﬁaﬁféﬁj a jﬁ)te dg" er 623 tlgpgn 10 cal rs rfa% %4 LA?E func-
| nfor Fb KLa b feﬁi& E gs@ Jrest sra? rgptfo 'FL o vitart er
d“ Verf (h@ A, at( apt & 110 ﬁiSél E&‘T 5)V‘Qﬁéi &2 a“y

' S2 Jh@&s@vﬂ hé?\éf:‘r\) fl%e aﬁd avatla(ﬂgcat_ TAS a‘?er C%s%stﬁ

the S§§Pa0? Oilustrdtibdipi Pbst BddpiElrker 2AQRn- 2dapt %btﬂ{eb‘rfﬁif 18 rrar n- see Fl G
11) . iRl B st df hdoSdBsOdndlchaRs Wildther MEIt Checks viugdasy of fﬂ@sﬂdd&dter dnineS:Dan% of
host edmpyer driver 23 to the is enpty. sDI_XLATE call is flowcharted in FIG. 7. Upon
15 SDif an XBAsTiot ealidolel Bosf ddapvertusivdr @8l | N Fldoeipt/of thdpaanm a BtemBO0SHost sdaptei driver
‘avai | wdits gor drestv tmckapt eeddant \we4ilaldd atr ecei 28 obhing hecesatidppndatt isforeatidn(0s., iHOSt
adapt gep ¢02i yeSBuatdnss fapailetgn by Becitiecone f femdion dpeadant [uadn the ratticular procg$
obt ai efsan3 cEREEBHE funaitbonshowminoFiGatd.on (i that initialed the &P d2 whign isSRatjed dores
avai | Bl @ngign gsgums g pigyiously-aliocatpe) SRee | off défpft?ﬁ&@nt“ HeroPP 1t Hestrpliyply rosl agdapter
pr oce®s g9 "?in” grilock iRppitgble. puweniBR, showfiver A2 Pytens spoh information frem @ MeRIoRY; 4t ed
the | %bﬁft? ne %’F“?ﬁ?’r "P§ Fanigs| df'\‘-?d 2? 8k This "FGW@T‘P’M“@H‘U?“H‘?’" | 21. Host adaptor

yor 15 o Jgp 403 ang| r' o e ceLgrnie 1y r" O Aeol y,

Yockr
to remo 25 at conta
sr su; teracr.nar%t v d(enrs o H 0 o %b"gﬁg Bl o diagpt er
dl’ ' e|retu aII ated niﬁ n m?ng tse @%ﬁt
SB 1 04q arﬁ&ﬁ&twéf& by ?Jtur to rge?tdﬁ\% - are 1’!1‘5Q£eei gy not obt al e
i Nf Or PBRhdr QANEIEE RGhdmbry 15, | USTrati vel'y, host ReRptemaive b¥&fimeAd ind@&Sor SQriddY
© but My AndrRiveRX ARG Gnay ORE Bii ofle Rk €50 t AardlaBRTmickREGH InNged MAsSH Alep B, i tS
| i nkeghvd BtintiR $yeBRY 6 $vB§ targed Ririver BNt deh6st iphssr driddd)| 2B in&y BRIIBY Worfbbm At
. cont amas hab lzogradpeof SIB ddarited fods oWost adapisliondbn e badB bfhis infoliaon and
-1 nf or wsal Ih etch dHsd, eadhn PB das chiyi anernargs t hen steahegansigbdirests tntfieldah106@ad €d3.SB t 0
.. t ar gedrivelr 22vassocied thdrevéth ep its ubee. Allbtaai ned iIméitbernmasd, the tiamsidtibreinfB@Bfioradomes ®p
© 502, tion (4, SB Id thettargeti drigéryis iyenrredreir nésng be etotedingd SCH.i ver 22 a area 1115
- (see ﬂg@elylap)a_llocpﬁﬁnmﬁ ene ofdhe dveilabB SB nenory Host adapter driver 23 then returns to target | n
an al @e‘h%ﬁtﬁe\/@'v@ﬁﬁ@&m@bﬁwmm‘?%‘t dlaer- of st df“feh%? Al geerBdt i vel y, there may be
only 't?ﬁéa‘t ar et transl at i on i nf or mat i dPUHGarR, FIG 15 at‘“e’ét '"902“9

dr| ve ” "‘ ar et sy M}éFE Q’Z‘m" bEer 2095 d’ﬁ?’ %?er 23
i S | Hﬁ on é (S‘F q:ltjeglt?z I str ve
ot ar]S?I?[k ste is 64 é- nEessa f OI‘ mitr | elgEBp% glrnttg F? Ver y

mt h
SB h rget unrca Xébé tr Y%gt eﬁ }nﬁndsr‘wheh rJ
1113. od(rdut{ 17 cﬁréé@ﬁ W& m‘i %5:% as lohSrotS@butiort 207 'ﬂteeﬁa i€ o dSase
the t ,r)@nﬁtaatt &cohtrthgH 2R ploTRSde O lsi ORish isABkgerRirileRddgdRuchiR EdQkaribid, Y& 1S
then §REEby tad spediaidh O6Cdeicd bide 18CB. PIgBCdva 28 iy vtk i GRY betloddly-seMgobOf
t he apastlamialy@neSBISS! specificdtlo®! Inedaipitis dr i Ves cohipldid)Bélore &badkng Sanbtfertjad. getarghtor
t he tisogaiciudsd ae6p Sodb Atk sidiass toragaet ed t lIAveab: o@@minedihitveeibb Sduldabt ket @pt 503.
"~ tion eairdiier 17 the function to be performed, a logical out for execution, it returns Rekerhéli2gat dtep
FI G it nadhbeg fidentihd thergne ¢flievideeti@icon- ngsat 0 2. G 2, after it has called the
SDI _ Xiol&cebyf tangett doatrellert17 ot epict2®s funttan get  dr i Vbterg@iriBiDiR2 GRarBIinks dtisteo 2D Dihatat
st ep i2O2be pederged, addrssing ink@matiod Pentiffenqueudad shnuld tbe sarirdut fpn eueeulicneit Ical® gnob
r epr eing geetatagiock 9n rbish e fymtien isde §et contSPLLIEND fenstiarasi@ter 208, gensing 8 Peigtert he
SCB, %erf°f§teep}hezaea ofj ‘t‘*’l‘ G%‘f‘ piagk: g Py bI ocrto fhaf"sstf‘eﬂponz'eavorkmpge 35| 39 @faumanty he

messalfé ‘%/ in or nter to t t%s Tpistion F?"n!?eEF“I Pfst“‘e”?‘ér ‘et Thehi ¢
targef EEP % | % SENDf | %i"ifes
whet hg? ] 88K t ; ";Sf frfsters Bﬁz and kR ﬁsrtg’ rlr i rtargsm ar
out fdr excecu w' ORPatRY K RMAYSC e basi{®&"P5T mmaj‘ °tg§? ‘"a 'S
‘controller connand bl ock is de- cision is target drrver dependent.
For exanple, tar- fined by the specr Pication of device bus 12 get

driver 22 may wait for any previously-sent job (illustratively the SCSI
specification). Inter alia, this to conplete before sendi ng anot her job.
If target bl ock |ncI udes ‘an op code that specrfres to target driver 22

o, o b1 o o " A .1



- function are executed by the logical unit in the t he nessage returned.
- by host adapter driver 23. |If order which they are sent.

t he response indigates that thepegsdrsrerall was Respqgse of host adapter
driver 23 to the successful, target driver 22 returns to step 207

to SDI _SEND call is flowharted in FIG 8. Upon det er m ne whet her

t he functian erea axecjted by dire ipgidal omit iedfei pt  of the messegdl returnad bys baspadeBer, drivers23. thdapt er
driedgr whichtheyt e gtk queue, and if so,thevrspines indigatesctat thé dungiéontcald dvas

exani rfiesrapenek et agppterhdivaB2hig ieed t o Iygeessid target drivdy 28 ueturihio tepeddiitte on.
pasSBU_F50Pnealris | fHW‘Btaﬂ‘?Sr int GBSy &1 Vepiit e t hedeﬁé‘gtﬂ%ﬁ’t‘etheét‘hefe are apy jopt, gugueds gnse

rec &8egRif fe °§t §°s§ia‘?t"é' drge1 . SroritSieETRYPYS: a"ﬁ’d%i° ‘ét'EPéﬂ?f torsepg 19 894 23
"r efy Xam"teéfqtt so‘tj |ﬂt?e$ ate o requestﬁg al ar P} "te exegyjtion, ‘? ecks t make sure
thafjtep or xam % er driver 10, rectry t%ar river 52'9 eg g ar tlmer %loib t hat

fal lsl% S he q reCt f etlﬁe% [} §V [<] al 1al Sent
tkﬂé'w; %%t o {»rstEsggd s st ep ¥ ng' "l ff{wht" 5333? ?féf 95’ s that

t ecﬁe%ﬂ%?%tep' indicate %‘9 seisM t maWhén' Suafi! Imerl ékf

. nv i, ndiPSh apaéﬁaattt&rza retuvrerto gt UT NSyrky do2k ek 214, o .avegpo%@s byatau. ock

. dm)éhtv-ﬁufhnre%rﬁ&hft%on ¥ sfeplbbd. N driver wg hséb &f 6 208“Q't|‘°}34nb QBnd bt j _
609 If the requédPlisSENE) Rkt b6t #O& 430 try [EA send that job If the request S

val icibcksud Stop 80Eo@r H6 10giedl uRiB(devid@daig. Che ks Sespdnss teedivel @Pstod vdb adh ctrbve

| ogit@ab winh the (jabeis ideeted id bperdtibnat @ r espaag@ comoidr\22dotad the teeq i2@9 eird Iagh

er r ozpabld 8) pérormiig thh jdbh Eorj @bmple tastr ect edat istep o &r Brefeabla.l tagptdcontr@lpg @2 also

congdgaplel dfve2ZB ¢hatks sleviteestalysrigiprmialipnan er ragwseb g, erroralo bl Ipenterf oyven Repmeringf t he

j ob. by haskasapiprel 0 thipgie this detggminafionp 211, thepeesfratendl HIG. 1.alerpet caobelier &7 ther 22

al so Bl ippek pevige| et Botcthagkkayt dweti c o stiallsuke iphfad siam el % Hlustrativgly e salfingea er r or

to B@P}SF |dn\teé<?3dats '6?1 o, ébﬁ‘gle)|583 dt‘/ [ er r ]funstionnel Jemalf i sianifiest igp geRietioh s

gnat kil G 1.3n9 3ps589 t°c'b'1‘ft qncﬂrqug\entzg et"l’fé‘i’?“"' Brr]
t hes ""{%@ t Zd t that tes Q‘S f fatl Ig tbg; 9 st ep
rns os o r u ntr:
212to xecd‘T g(Eler ‘ﬁi 8 nverqg yadap t egg $ thl St ep
is th

5]

603 ues to sté Ju&ﬁt to% ti t h at RI& Q%C@aggr(

t hement thét rforme eturne htdce™dad nt
an %ro%r ih Bﬁ thB)} 55 s el d 1% gé nq tu @ previously t hat

i ndi C%ffo%nbf’s?e CaydS& upt‘he fta?éejt Wéice 1§he j Othn&%te%a%ﬁhe fTébEbI&QQ&‘ol warns the host
adapieeks oLQatrL‘in 808, HoktYadapter GAVEPb8HIRD, 3@l Dei Reddbisbl Cot oSl sabtér dindF @8Tto the
contigidy br&dreal DI18XRE U@ 11NGr ihoIBB wilaSt adageh EFREBBLK 64l i2fowkiRed in FRD 10. Uden cal | s

 t heinbbhatior REGERY Ky fhasteidbgte , 10akriti8p 213, re@phbii thel &M, dtGtep1889) h6K 4dapted ddat | STy

t he p&Biciatianeiq bixgoBtion ¢b alses job,gat atep AIOMt er t @23tvakdae iplredjued for @baliscalifiBof s $th nment

t hafrhis mlpsmatios varibe wiiethé particeidr sirudtureet ur newbinted to by tharpgssae peinter.Tati stepf@hdior on

_ cal bf Host adaptar 16flt rnayt iegifdadfer eXempla, e o BE e rexamplaatiios radaries\drivar 23g0diasd sure that

. Thep!SBical apgessRIl Keftaraitcpaiialiar serainens a pr eltg Beps|iy bagnaliastipthiy ag eligsatgdockdf j f

t heblpgly getheqdrippladdress of the §CBocat ed SB t orafdatient feilse hast e@q@tePé@wer 23 lsesRS abut  at
step 6B, adagjet 'hmaprEs adyerk gyeusdorf i | | s errgp indicgliop daske Brittedodt AdA @P' driver
23 “tvt?ﬂt ‘I"Fé'C? F%Pﬂ’sh%‘fada?“’eré"'v_teli%ctf%'@e FI G consplp Qhfthey gyatorsiet iy fi at stepﬁ $REEBLK

cal f"’h‘i“éer W nithe rﬂa‘i')‘ r‘"rEf’tthBn”}eeséiff?g‘e %@hpt er
lce 1 for B ts ep 0 ueue |s S stem ust

10 Eﬁt g tta ok eta ; %f éﬁe 9' ' | at .at e c%§ 93?@ fordl

par Ag%'tt? ? a%%f%(f : If fou o\é@ én % § Bdte

r eqpeshod ﬂeataastar &n‘ver ' shogt .té? B3 Vigdib&s We! 8B, b Gep

par tttcaeieet 1o bt &l ik Bime P SHaNE ettuntjq,e y4t Qso@alﬁu%# v Bt Sldapt@ilariodr 88 d3Bdlso FOr of

hostetrRdagdret thkOguebd isY tull, HoktUdBpterf OF  €X3dMafing $hé @ontenOof the2 B8 EAk %pdéﬂﬁ&

adapfiver 28ihby @ SGB PRERISOrS the Gyubddast phy5|tﬁeﬁ§taté\£dﬁ£lﬁtﬁed3lfst bihRe tbREGab ireed r ol | er

comaryafl devicet 182 ablstpkeob O DBRNIRALPoACAt ed dnon@iferd ifezalbestbdlBBO st adabtebdireck, and

t he invdlgirishitation akdr egpteO Birivien 23 SéoBplace er 23 \tigdni rekadns @tafgal tamtrollaosd, anislept er

dr i tersCB3orcthel sieaue aliredtipsdr inckapb@est10 somaiges.ai ns a wor k queue for error

I ndheshedapter 1@ tdodo pr. | Hesteddlagert driger 28 cont r ol Asservieg thattkeioh wes b8t oubmgcdseialty,

adapher rreteing e targdB devpe Rswith a0ri@6l"e of tunen sympledion off expuiipn of thahjobgyhethe802,

and Mgppegeh et stepHRSY eThe O §9pgagdindicatas ueué”@PPSSFL&Pg@FUCC%fU' hopb pdapier Hxtfledr t he

systahihe Jpauest &gs gejcompleted yety, aafé\‘}tece 18 aPB’PP'taﬁe"aBE%'" fatds 8t bp IPEFECH fnq he

queti’ég iverdpterdip *?gd'frﬁg‘cg‘it‘%'b?ﬁ caledd fhe ! s‘talésrﬁ"“atﬂ%’t tayget ‘t"tEi?’I '"‘erﬁtf?éf‘a"&lﬂb ter

| || rg
e T3 B Sl (S0, W?g R
O BT 41§ S wz{ i e N e e
~adapter driver 23 can- host adapter driver 23 deallocates the-SB, at step
not accept the job at this tinme, an®it should be 45 804.
Il'lustratively, host adapter driver 23 does so retried later. If the queue
is not full, host adapter by clearing the contents of the SB, and updati ng
drlver 23 has the SCB pI aced on the gueue of the state of its

-, Y r o v N b I D A N o, . ~ NS



Since it is a target driver 22 that specifies function of host adapter’
driver 23, at step 309. This which one of, possibly, a plurality of
interrupt han- fungtion call i sp@bis pfzenterface 24. $pl ICVMD is dling
routines will be called, and since different functionally anal ogous to
'SDI SEND, di scussed target drivers 22 may have different interrupt han-
ear | i ergincehie isexctepéti diverbed ithgt siwaifiest he f uictiproed hbsy adager driyer 2Bustistee 309 Thisponse
of t ar gebnedofi possilgy. 20plurgityt ¢f dnterrupt hanpas s e sfundtien SEER Pashefueteréade Ph SP'J_'GUHD(S&I
~uni t 'dingcabtinesiivill ba galipd. agviinge rdiffetest t ai n Pecienaive snappoyshie $RU._SENBdiscssed g)
queudargst deivers 2P EICRRvE BiReT IMAEPIdEGT | s potrdier dhecercpntien 99'99)“'6\9“86 lP’o al |
t ar gatinggpgtines, respgage PiArgediyass F@)E'?—?cut%s '?‘ﬁ@sr‘@?]lﬁ-???

i nt ercFIUMI vpréul[lqvwé% certain features of the re- (device 18) W rot
busy SP¥*st @ fikgjp t E%ﬁ%‘éi"o"F‘PGéta’%ﬁt A7di agr agln t'ﬁ’Q gji’é "8 f"pzr'fdg:} a
and t"?féri"tﬁH’P °E}H th ﬂ it becanes fre an 8'°a o

n|
pera ized~ope ron

?%‘ [esponse to
an I 1r§1e rn}g{ 3 in res onse to an interyu o%w p §e OPT?\?'blﬁpo &;E{g MD c§|l fsq’ Fe?ry ry to
' ' lu Iéft te ﬁ\ RatliE& [a useth% farled Vo 1@@ ﬁi withduP Qoing

ﬁﬁa Ay th u going Int er f ace Y job queue of target devrce 17. For this
t hr oughydoh feded ofClH@H%rrGHt dt 3o Bbo, @FVI C€ lgdurp 0rtar§$i|dﬁvérJQQrba§s€§Q|d@ﬁwte@io thbe
i nt er, getdtber 28ljegtb&R m3MGis wotlqueus Ri&MEOSE, T S8 Erathe fgiloll YoBlas gt ARTTE @MDaant er to
the %Bsectroin‘él@fon%s JRAURMASH, B Q8P 3ths wer K qBedsasd ihs theobDI_IGR ahctbhend ait| ed
j ob amstravdy, Blget bRveSEd dob&@oﬁﬁhﬂovmgl\hose e spl_e3ENONultie thaas balnggeridde drior at
st ep adihter toltfe SCB BaiRf|ob o ta linked tidtef SDI | GNBIidguSIL JGMD andcbassirng to it the pointer
| | | usbin@isi Vagey driten 128 dton dranims c@Rerdioes s otoltyie ISBmb\henigb, tarhet dBBir 223WKMS the
f unctof o foh'at SGEs fdpedrmg. etilstepd02.pflinr a poiuvatferr!SERint S B figl 11¢aef theokP.f r om
a |-i ekadndtiorst of inaiudesml | i ng eBMKiNINGCVZ antg Mrieh herRB tyee with theall-poi nt er
poi NtSSL SOMPArGRRE hid VR apg SChEAAEIEan nes cdritrestddver 23 ‘??‘et"ﬂ'ées%s‘ﬁ‘f 3‘{6%3‘4 ob,
t ar gdielddi 10/ese BI8. thterelermine i ghY RS j ob SW§CB'QPbF°’I§’P'Pb 5 th"étfa'?? ?e X9 tTh| s
val ueripficedimraby, Sp IYEE fi eI d, 1101 of ‘afgﬁ df YR sonse” Job. @
i ncl ude% no errors are fo (f) ob re?ule om ﬁt;:é" 1
COVP tt:[:??g lb §T d{h s o|ler t in ormar ndn wh

4 i est se is

det eri DETTR o et a o 11183k j?.b?ri E@uah@sembf any

nvolves cafl an imerrg tro f IJerIn h & ge Qn
erro |r§ormV}Pt at J&; as %p&';ﬁ;é’t& ' pa f at fa ]o'a %F'stfp?é'%w é(?BQr 4 RBhnePdif th %&tﬁé‘%e
ther q;bYesu lts of the job and an indication that the S ds\WBdcrided 167sRBL 868 Md 20L£quest
SENS &ombiGidn vk slidcod¥Rul. EfafgRl Sriver £ !‘hGWndsoat cr§$t§§3a B8R confrollBBRMMmakdBbck, &isRPS
307- Q% 1 JmD‘F FEEBLIC QREhSof MI@Md, af get  Cou¥; addRockéds w\RBanesEwithtiiekmation, at
SUCC%&%fthJ ¥ doalbchtel #16 GEB oflthb\compldtBd t r Ol bigy 308, Ta§edr améri e does Wwhiy callt thbai | ed
t he jje Targbtridr 22 theh PFRopéeas @Sstdphm6jt@b, at SBIt GETBIK Hfundtin &r asaig dg ittahiSB, but
I equasbckSanater jobb oh &is derk iqnenel tdyentite devi cthebmaked @sei af e B thet wag |preassignedhto

—-intertarg@s 1 uncti on of kernel 21 to (BCSIt) fos praintohiancetand rdiagmestiey @ureeRes.vdr 22

cr eat esl pines amfi@ndret teptRatiargeheorfroller has ¢ ewrisineinitialzatiom dargel ldyen g2 elgp dqeg Rotat
st eps223RRIEOS. atretep A9BrwhethorRevrare frtabr eat | ARY thp PRI__XBAIH furctiggrto tpf?é'dj’ Byelaid an
| ndi datredep. Eafelly ie péncion ot forpREpls Pob as 'P'béa prsftiogg é'B%eSSZEYs 0%1??6"‘2’04 't
corpl s B ipbvieina sy the dvpe of de"'Fﬁﬂ?@f""er i ver @ af‘ 9“°St§
cont rMoled RYOHELIVE 26cH0d ! e"ﬁ | s P"q'B't' fﬁfhﬁ—f&ﬁ mf'ermm? ar e 'Ve[]E
ers ue

ery capabjffiigs pig d YRR fontyoller. 1|fa s
dteal |t8%§ﬁ{°és ?r geter | To §%¢§ :fgw%m an g

Fﬁt% Ol iy 91 ' IGE
nan err Hg th i \%é220];§r{ &% th ébl\/%MB%ngBﬁs nOt
cal | fie 10 utmaJn Jor Hlobs SRED P ocerls 408, Sbd wkhidy B tho RIEreM

funCt(h r’sh&v@m) g é%{}ktén%# IEIG 1] a§ ep SHL CQeCKt g 304, ht@rcahééb&e&mw b th\é%dﬁjeﬁueue
to Seé?r alsH fails kRLOE at &@&Qﬁz H§Iﬁngﬁe B9 SB tBake j4Bs preassigned to targets 13.
35 |Eo|udfa§£a||ﬂ§hm1%ﬂ@d?%ctfaﬁdf megnast i C pur pRS@Bse af hbdt e arivar 3 froumd at
st ep iAde it bRe@Rleti6OBHthd)ob @Rd poviGheeIn i Ni t isel_ilemb icans didgarget in B1G. 90X cdddadl SO
does wtinidatba tiriicaiing @isa thalcorbielibn 3A8, Wheistnest FIch @ywith IFS. Batilbshow thebstépst/e SDI
XLATEurbutaessiuO Taiget qrivary 220 eheb rpgesddatid onsot 0 70and] 19D areHdéntidal wigh stepsabOfGPrc aridon
of , fadpsexangpdedi6t ke calii thé BDIRFREREBLK as t r §0f |aad itondeseriptiens gizanyakfovr appiignioen-
type forictiprodnd e chegk itsuwprk gueee foy/gieer jobs devi c&oth-8 bei ng ance and di agnosti cs,

i f antp sengi tejpebtivele been done control | ed by tFalieying camplgliop ob ontry pf inforpations oy or

recov- I engs fynd piniten @Plazea?ei“tﬁ'ﬁ'"?q P&, Fur t“}‘fe?%‘r op ?%r 'tadGPt?’v‘B'r"erz'Z? Y

capabiP|betiptdsat 5te8\A0% g% "Yeé é’fa”t'!@ﬁt rél | éﬂes §§—TY?E figk ‘i?eF' ' scB
“in SB“I‘W?E”f"I"?éF‘B"°."LPG’I‘d?q1 CBrig detera & '8 SB;'D fj% H\'"‘;'ft'h g?é&B ﬂt rol -

(see ‘ﬁt@'"‘i%)ta@?} o a' Héqjof’%ﬁ% as af t 5 53 2 8{% Sthiem

er r or P06t f4PY 13fge f"ﬁ't e dri v@?ap 20{"}’% c8P%8 't R BT

function, and by outputting an error nessage on a console at step 309,

passing a pointer to the I SCB createt! (not shown) of the systemof FIG 1,
~at step 311, 45 at step 308, to cause execution of the request and al so
- fails the job, at step 312. Failing the job sense job. includes calling an
|nterrupt functlon of kernel 21 to Response of host adapter driver 23 to

o, - Y b1



gueue for target device 18. Host adapter 10 main- |Illustratively, host
adapter 10 suspends a device's tain I mredi ate queue for each device 18.
The wor k queue,py setting aghloa@saspagi ated with thg i nedi ate queue is
a queue of length one; only gqueue, and notifies target driver 22

t hereof by one job can be on the queue at a tine. A job on means of
SCGHMR folQalgkt devied d8. HbStzadedtertinenaiB t he illiostetlielyt Bostjadepier 1Gkssenps k dpvidels over
anytaijt obsimmeBiate qodustféresagit device 38.fTbet ed | WOkjqubue nsdtiing anfiap reagocipleth witudhge of a
devimoedidt8 .qudleeis mequeue of length\bren oblar get  dvdug.eand? Rotifiest tarael deiver 22 theregh 316

ef f @etiobofan beanithegaueug ete time- dniob amedi at @oensed ECLSOMB_CORRfiold A Ing SRo | ob
on thhénmesiale gueeq)takesopriotin dvesLAY jsbaice 5t hef Poprogeffeckhd "Pild of the norpml job
quetrethe neralgiely pyase pR2a deyice; Wafhanpeht ever | oMendereet Sriver £ d?\‘fff’lk"e&lat %P BPpass

t hestiagofralpcagot eRAdmmegiate auays iste b there 5,000 pRyomBe wak § L fﬂﬁ‘t’“

d wRizee “f8°%1f‘ “Eehh%ad @t 19 BYmalol HBYP: r ot ur ISR ¢ u%ff?)g‘g We" é 3oqn'i f}f 10

0 S u avice %a
nvterb patéen re?‘é?ns to ilarg(;(?%nve;g 2?"'2%? er t he 5@“ glj g oceeds tobc%‘g;‘i: tép 1 ?{tz fi.:;rSt ep

70 "O.K." mes step t deVI ce d \ e

11 US % un% é%e 'an gFg%pgte[B 9 éj e an does s )éxanﬁrﬁ{gge

d”%‘?{ a t 1 LRddpst adapt %mﬁr IOOBE R pIOQ-(b@Sthet 88 whede on a
Maint adter&0Gat 1P 702  t he ;aReMRESVeE U8 YRp AR, iU diBGL i YiothOSt

adamw% abibbterafo b BRIy /- functiPOMBEET ist  5RPEIIYE dargst doL LR BRRhs, ot biep BEI, BUEUE i S
not yos BPtHe f@'@ﬁﬂtcﬁéue{t& hawritpBley jBBe T UN@lolp@it 4 Whibiei waslifterrptéa REsisbeady. t ar get
dri orehll @iderRbuss NGast adap®et afveB3d theh 0 JObS anit firkde the YOt is@Perfed tedget arver 32r i ori ty
0V erstuin® stargbthiivgd @2 Mvith at "QWRT" elessiage, Was | kiteatps arpSREdsatFIG 11@)pat360 329 hy Allidg ot her
gueussp 7080st adapter driver 23 then with infprmialjonf thﬂdSGQSNQ\BQU%Qu@GWWended,

t ar geReidmingetto 2PIGr eB.urafter t@lliogr et er i peave P copjunpiion vith dhekregquagp ey

cr eSRleCMINfuBEBN (Bbdep $I9C0 rdg)the arigi-st ep IS funglign pf the jo gersqsaniedzygthe S s

wi t el V@ fiobravde exsaute e "FROuess S9NERIdeP. SB ded IPHER” et PR Yy t°t°63b"’l:f@'"%°f after
cal figpigrivar |38 examrgs thatﬁw,%m? FPESAPUNCt i ) orlewff?'ﬁ "ter?éeﬂﬂé EP‘é Qqiated "°°SDI | CMD
f untbeti sionad! 188 EEPosEROls P oF ek '“9 he 's a jop ggéfﬂ;g

reqye a t ntrol te ar
rg E%g@%|5§’(ﬂ %é‘ﬁ%ﬁg Igﬂﬁl(ipa ‘g heréqj ffb 6 I le?(IS in f% jméh
J eﬁ m %ar dnver fet IdR/TD
exa é%% ‘fo s | ‘Xgen mps.nt@r tg&ﬁ%tsestcga@é a%feb%@ " dovice

u C Ion I respon e Idl ponS& & host daBiHerGRldr B 1o hBles 1S @

] Ob Wthb%%{aon@éj%p‘eﬁ'& "lﬂd@zmﬁb B3t b Or 52 GiddsARicribdidboleli& Aicguest has not
conplbetiod Shichish, hid6 drivet 22 prRBdds Ol I er  17anenQalip@i thé ©DI_tiomB hiRti@est stop
CONfolsil| 381 1oCride thd Bgihal endF i- warerrbm er r uptazd)asrget driven 42| exdinethb aespaksened t
mangle kligkek 1050l Bl 1B ad ah RnddR tSFB.  Tar g@heddyithaeundios at Gep2l ot e resmnget
dr i x@éuteliBe 5B beto Yoxdcetb tHelt&quedbens@@dbt hen catd.K." tifdcatbigl that tEVEyUbstines nadom-at st ep
326, isttRP e llogtandt bye ompiting @t ewdni Chs | toleterlsyel btairer spptified target duzes diterypta
poi mbsagetam & ¢vpsdBi-Bec peededs toadtepsit@p 325 .harsiee pill 3@ @alled when it does complete, target
Restodaibbe ofigiteb 80 jced apst fnellydprbopeds 123 t o tdier @almerelf relumme. &t stop b do fhg poigt r or
i nditem8i5rig dedliacatet the SCB 3N thejogieat Vdescr i Isbvhichbiovas imesiuptey & step 30Q. equest fail ed
valiobiedll iirothe mepieq discugse \peaviogely- ?fﬁﬁieeds Af therrespanse; kg erfq"le '@BF"! tf LFnct i on

at ?t"é&)z% W%F@ﬁ"”\?ifp‘?ﬂwﬁ@c R A Bri 6 ndfaves fajpd "a"daf' "’e"tt ar get
dr| c22 gxanmofngé ‘L qfei'f’ t hd@HWeio |"‘|‘1a‘1"°r t ep i dnv an
exe Eﬁsée%ggé antéa ;?dggé B gnfgaﬁ% T faggﬁg o al |/b mbt épn | cat| g
i v th t f 1 2.
% b?ﬂ %‘if s r ﬁat a316 her, Eatr 9|rve QQ t% céﬂgs?@eUTsBrth:TR'EEﬂ_l@n

ﬁ} or Zﬁlcﬁ bk oM?Lwh@r\'& to J@ﬁd §R>9C' ' eduricﬁfngﬁh(ﬁdﬁd VoBifeo tHALSY &t Wl raildB pB2gE ON
a CQJ p@nlchI QRvilY 98 & shich Ot RisCPst312  at Bg® Oeﬁndvﬂnlalig BRetChivdred e ai t does
at

ofod dr MiBPh jdoOad SipbsetiN® jual dngi Nal  IsleP 3Pl thaBelntlat RAEH iy wadrimeRPRE af O
drl M@rceiie merely returns, at step 331, stesbdie point rep 315 to deal |l ocate

t he S%orofhetck&ajr@ﬁdeg(bfrh%haud lofdrs, abrgathi 80 it MBS ifloobsrsUpd edpdbe st @ipet3@0- - j ob,
aI | griver pheayrasdtet iGrkes sedin pe@vs,0us| Y .trolldr 2peto  corhfletioh eof r & SpaasaIly-sent

"er suah "as defetnioiad iteg cdubatof thoee drarsier 22 "telqeast wosH iobuses stopeIW@E3PDef RiE. 35t ep 316
of belfle theatjemesk defige 1@ dndeudkpartyinemw, t ar get Undni reeaipt 22 mgtledp theetappiCdriver
f ai loby Fonthisamasen.rupen |rqv;gvmqan@ilcwomut put titerryrighenderspecified oipdNT ddh 18P ok G 4
Wi t farge) @ntrafensi 7 9f og giymore ofyfuss a@s.on Sa deeaest sease el BISCBoY step df efarQﬂh ver
t hatoss gdspier 1) supongish tha werksweueibatdl |y cPévﬁf|2€£r<a“\‘AW°€ [fontons of) thg,iob’s I9CB
ori gf"ﬁ‘a'l"s for that depjce 1} to ppaxpt gYgobsi 9] 5” gt S At7SION 440 ?%Haatﬁé""a'eg*d'}ﬁ;g abn
gi vER %o \fsue f’°"h€ﬁﬁ%rs°'5rfald8§ﬂ%§8t 0 t halPsYRLL o 5188 Pt M S5 37 lies to
both. A difference is that, at step 316, 45 Target driver 22-then calls
the SDI __ FREEBLK t ar get dri ver 22 ch&cks only whether to send a job
function of FIG 10 to free the SB of the failed job, to the particul ar
device 18 for which it has just at step 330, and finally, target driver 22
returns, at conpleted or failed a job, as opposed to just any step 331, to



target .driver 22 continues operation at step 314 of flowharted in FIG

15. Host adapter 10 then calls a 3 to-successfully conplete the original

|/ O job. bus stateghandl er (BSHp §gsctazagy, at step 911.,4This If errors are
found, target driver 22 determ nes, at function handl es comrunications
with target con- step 1402, whether they are fatal to the original 1/0

t r ol kaeget drivert 2Patontinues oRtion @atep @14 cfonpl etflogchaddd ib RIS. |9 Ibiost hdaptpeti 0 ten calls a 22
makes$ t B sudesssvliricorapiéte thejorigivgl VO Bb. | ob. bu¥istateB@hdildr (BRED ifuetion.sat died PHiedhiby t he
SCSI Ifiperars eepnfaend. igkdehdrivey 32visteraiessepti bed  ffnctiant d'%@mfwnw@thes wifptacgef ¢qrat i on.
When Stem 42 ovrethisniheyetre @fal forfee @appldPr or s dyollerf 1ot that, are rpageed ferr gopw t"2‘2°f|oﬂ*‘bceeds
‘to si%8pkeraef friyer 3 kes, jhptdeferfpinationsip @y § odob T BBt gActiop Ts-gafined by thes§GSI s g

of Ff“&""ei?alf"bt"f ?‘Idef‘ﬁg‘f’d P P33 ¥ O j ob. Sppeificptionaen g -pk Spmpigiesy F'ﬁd%s"an
|m*re§l 1 etére ta‘tg eid” 6 PLCeH t"r\ﬂspsf atal , f“’t"g lfs B W%P‘ d2fu ?t'B’é%f ('.1%'{‘ 0 mand

FIG é)qg

pendk e%rr rs anae not fata elttt}wﬁlggﬂ lgae {g free st e mme iate. ueuegl a fr
re-e h & Ié ttolbtrylgrg eQe% tmgi@ orl %XI aglevng D st?og(]m Iit exa d t tﬁ‘e I%C QO \f/IeSCB to

-val i I/O te information contained by @ ?segfdaén? I on
cont al % t’?y 15 howcﬁah ;§Jtrtops &% opblfatldz | GS. lvgrd%tl?b ffénQ%El%El&pteQQé Eété)l'ﬂ§ cmplgtlbre
.. OPer gf hddada¥@! 1P ki 88 rdidbitSo ahl @ader-2dapt &logel 8 HELUSCHE RGP tHaLhiRkf, af sthyPSt

~ adapt@iding ot ifléHacabL Tulling\ifdito F&, 38, undergrs, ang HER cA b MRWIN6H irtdnlbE FiGAL € _
the fwRdnl dbfige bad 15 b&PmMEd AEYIANAGHE alent @ T a@Eat 2bp 976 IF RAIBGIoh bucEdeds, Bost hdapted 3,
915, joa daifirfaat egealitb Dn tdbdce work gUsties) @b f UMDt seads B idvnédiateVd@Rmahavib GrRvikLIss 12
becoses 900; best adepist e talls arves-fréeshandiel, at sdvepbud 1R2. thibilighviagetdabiraler Secstads,
host (Bitkahinetion] atbslepn@dit iThig finotiopXiecett € on 998.vand ehanostdts Giordngetbe jabt at stdf09Wends
t he Beonsikié for serciporan rrtiatizaticdeopmoendl® st ep D9 0Calls e BSHAaPneat ste9Val | s a
bus- P tazest paaielieet? and pibprwise grepaes tyoelu gl t ar géhost adepien!] knds a unctign os theduncBIFH)
f unceegpller 7 agd &ps 99 for PeHprENng Aet9ron | s tiog-aueueggigster, ¥, t‘r?éﬁ“i"'%qsalhq 8FH jigy ng
t he J°BbTheaﬁFHsft"L9ﬁ°'9'iGef'"g‘bah§‘Pb’icé' 'PLBr send’la feaﬁmr"ﬁ‘mca'rt?"ze&tHth ab%??n%lﬁdf

and é%ﬁ:n t| the
ot her, ad °r ost a{
f unc W "L@ r:e ‘i 2{’ %Teg““i%’n"ﬁe T, péti <1a.s 30% setsaihifﬁ"tm uaé gw
pletlo
stepgf vin ?pac b Tnﬁe HJH"&& %flr ﬂg
SCSl thQ Udst adagiér yeoe'rG J&Etfﬁ& bé&E& 50“ ai nggh DI thed 'vreuﬁ joBt ﬁﬁ’ct. 916
_____’Sper d atkd Qtﬂwsequently bus 12 may not be free The "return job" itMclich®: ﬁdv@ﬁhrtﬁ&ﬁpﬁ@ S,
NOSt 1RGP thisLRsEXRBUT AS ut&/ue 108y hétg Gl 11ads &8uddMyl nbsi BldptoP 10 udR EdmpRiaPt er
- Funcida@iiresfthost bRpteO it merd Getlrizest stepl | St NesuckedbibiloNunklccBssM- BESes @ drlaly
"t her e tota@aith@é BisBeb@nift@Bher 25 | ob" fisteérmandOdr flrkéon. isdpurmdte Bit€RWAHLS. | f
- val i dati s 12uis b@ Host ddeptbr 10 EHeald,itsat St ajforB@idn abaut thexamplbtdn t@ the folgihding host
adaptuectiod Gluewet on twhich CSABs| ¢ iqosued.otle of Uarpdt divgv2ag hi gher priority of
accesdgerte liftkerd 2retana functiohsetoBeHbrinpati ndi cat eWhdreit fegeivasriie, "rettrn gabd walp Bbsterand
- 1 hi-sstp8q3. htharstasg nolOnatiene, hmst adepjerddt | ng al§8%k best edapter 1 ¢hepks dibther thehgempleet ur n
j ob" cliegifc #gvisn , 18aimmpdisle gupges, 90sWhich, so dighsedpuliait (Sp_IHOMP1 TORE\fieldot10her f r ee
The SCBf ﬁ’Prﬂ“j"@B nof fremgqvices1 8 tp SWt ed i roFEIGGMPE GODESfold,1202.eq FifESs ! 1 aehpt er
10. ff fhelf?u%‘e f?y ‘i"E‘“eH'B‘Le corggpands jo P@mé‘?cec ut eo'zb thy S8 °fa‘8%1 e?°"‘1'@"‘b W"‘E'B A etion

real P pr%" q “‘eegacgt §H"‘T6d' y et i “gs[‘ ”°§

o adapter 1 viC ob co t. host r10 to
unsus a g@ eug iy Bt y 912, n%% ftep § % eee
' ’WI ' ard not Setnﬁ eﬁ mﬂylfpos ti%n e host
adapthsxe B Kbs kd rfom{ % 95 g, @n abouyy, ncfema %LJ.&mstQ v ﬁeoo fgwat' ng
funC¥hb|‘arhré1hk¢H€s h9§9a é}rs%pqueyed.oozt Qriteria for job 3PEhsioH! drd/ GbpeRde

det €b1y, 3Qwhif re&J]&BﬁwcﬁI 16 dany f unctions to uBE $he InBicatétf erroPpe M Por the fe@&@l Ves
the "r et nosNadaptbr 1CMdk a jB6 p&ridMh ohtaAP 903.mdnts of thE BEblicHEh 18 Whick! hG sy sBASis pROST
adaptetspbitied LOAB, oD Gée adlmptieratsdpchecksr yees Bepersie i il - hoshaiker devi ce
18 i nosedi extreingbUBel STB 16 [valithtie fiformation t isospesa3dies duedd, 6t s(epbTRBMR IO duead d
1102 camtaineSEBs, A isep QO ifevdlidaih fdils,destdevi C essphlsidnoordisjusyensus@nsion3$-not @aivked, CODE
fi el ddapR02Q seteeoRpledn cbde ainthe iICBt laer e arhestadgptar iPreatlinesttes jolo wpramatsl, ¢rdunc-

per f ripgte the failarp) atcept 416 MR thep cellseatj ob, dionrteeheet, adenter Miiver €3. evstep 190G Hllugdeep
904. stem @16, jaf "retyp iob" dynetio f iFidrddi dit-e comtively.4lip retusy is qogomptished [yigan infer ter 10
set scysped efowgf velid@ian syreeqdaee! adpRidt adapdf.e¥ al@"‘éﬁ@@k'!s togl digst @éaﬁ"‘?ﬁb’f'mj

code'9 gendgihe '°H6%E'e"%§8 P\?f b'15012§'[" "f?E t |55m ssing @ oivts E9r“‘°o$P Wﬁ’?ed‘l’P gmgana%

queu@&.et %ﬂntr gﬁ é ati ctlag a anﬁ‘fp d o) 19 th?rh
conpl%! WF t . ‘e{\at sftp 185 ?ended ”Lpgat e‘Pt E‘?d 1 ‘f'"f"m'at'g'f 8’ﬁt '&5‘6'8 field
to d%‘%onse °s ¢ gieher °J BEMSLLYY MhEr e ar S EnSPOYY T PR158 18O pBIFR HPiPt: £PMst ep
905. If suspen5|on for the device 18 is required, at step there are no
jobs, host adapter 10 returns, at st&p 45 1004. Criteria for job
suspensi on are dependent 912, to await receipt of work to do.

upon the indicated error type and upon the require- If host adapter 10

f| nds a jOb pend| ng on an ment s of the application to V\:hl ch the system

o o o Y - A~ o, .



mand ar function rel ated*‘at step 1007, to reflect the interfacing
arrangenent; the npl etion. Host adapter 10 then issues an I n
response to recei% of the secgpg gz Binterrupt to hgst adapter driver 23
to cause it to ca the interfacing arrangenent executing (FIGS. whatever
target driver interrupt function was speci- 8, 13, 14), in cooperation
Wi thankihéer fpetiorploritod) atfstepdiot td lesecSCl NT i ethalinb@BgenangBnedt fi el d 5
devihe e, niidtien ] ladst dexpienacl tuy isdues B r st i nf or nint leenanse 110 OB eipsefethe-pecHd cell. and
12)inteifrupt tochoSBdapker tinver 23 to cause itto call and conthe ett@fdc@gob'rangmentaxeputm)tﬂf'?'? es
t argeteval targag drivaR intsfrupt function wagiprsai- conpl et | Hri3ot4)R seeperalion wih the @ofnhgral
confedyi tow SEf N Baids 105 rpr S1B_tINE fieldis k 5speci Jovige tigyiob defined by the,fstiinigr A%ci ng
ar r EAYdyeenfiGP sluiprry 1Dooft e SBrefvthet he SB. #fi s cal | art of in erLace 24.
| t epmploirg job. Theggall npfisies; target g'ﬂfﬁfﬁ Fspecifie H nt ‘F?B’p ‘R gont%{ dr| ver
22 el ¢fpre é?ﬂ ?f "’tréﬁﬁ‘ s 10 g&"ge’"‘e’"‘ eI iy

obthe SBrmRihep! | r"f4 'b o I etjion. ?ﬁ%nfoaca éo PRESt Pr ver&gjz to
'thl@e éaéﬁe[ drjver zg'tseib?ang?ﬁ'y unctlon oc) a' iMm1 furt her fI ovvcharted in FIGS. 3-4 and

plq)(a GH on ot ‘driver 22 10 thrs call |g_|ARAC-£ER'|'h§EBttBX0¢J%$th§' of : Fol | owi ng
th ﬂo%v Tarte ? i% isdii & abbyat er r upt CHARAGIERBEDHY thdGeps @€ i pt Of the

Ith% JatlJ gtcttné ot B%F m@F’@ﬂ?t er 10 cal kgodifethBRbtelptiBCthk @Bl fréth the 15

' nt ﬁﬁ é‘f:'h a@loloP NIENE Bk BFH ARcbh] €T 1d SSUI i@rfating t rngbMGR, thandivér hiesting e ur ns,
at 5P Ro0s 0. thdnOrefufS, at step 1010, ki el cal | (Fihika cd) (FI 3 hee theribtedtatiag iangngar r ange-
POi Bint 8t whidhiitGhs tdled\@stepabdoed at step 1000ment; and ment; and FIG 15
I Nndi cale 95 Markiad bprutied of mostadaiapber 10 in respongerio regsiptotfi @ thies qalb dtei pt of
t he trbdpbide Gk kimerd Biertadas plom9t) ¢fFIGR ti mer, Bledacing cirrangement glediogtiest (FIG. ¢0)
i nt-e3; tiamp ROt Brdramgaiment stbppdd acebi nep ( FI Ghe 4@) stugturetfiomithpedrieit before the
t i mEo3iokFI8t@pped at step 20 the data structure fromthe dri ver 1003 of
FI G Lo tgpeint of thedimeput dridicetiee. atisitRout i ridi Ener P °a‘t'a"§t1ep /i)’T met hod of
cl al3ep.1hopBadrpten A8 tserds 35t #ort SPndldRds an abortCHé\ﬁ N TH tthed Siop o
CHARmETERY 37 |ofPerig T8 H@‘°§t“@|d°bo‘t’ t ar get &tg ® artlas%smé e S |a5esT§"Ct 0
whi Ernediale ‘5065“”& pe"a'"§ta ?t?‘ﬁ 0" Phe &ata st [t'@a[tgl comf) méf(zoi‘)” t§ § e

I It%lftém E{rr\(/je te 1atep 1301, ure th f::";trmsé%gatlon m'cIUélﬁH Qﬁd Qﬁb
|n Iie anngr for ;E t the J Oh &0 secm%forﬁ\g@n 10
t he f@l ost ad te {Ae % ata struc- tﬁg]&Ner |§'sruH§ Qsthrrdq&ll t(ﬂﬁ}(tottﬁb host

'ada tas I)ertams t dto fod,Ne 5f 1 1 st inleRiigBRbrgBRent,3/d Udi Ng addr essi ng
tllfegd e|l Elas r gd RRRIE Hodres Fld. l@ﬁd for step ul@gﬁmse to receipt ofMAeOthifBdall.als and

eA§oe%n abtB 1O J¥Rdrkt&an iRbrmpt G hodt4. HOSt  mebaidirgrardihotipd atosisy (Fiee 75thatee Of

't he adipieV Glver &S&bdaga st dabgtél deak b3 ©205) to the stletira indhBatbn fevhirapBlatingehd ask

per tal thstargdt driséraRerApOdnction Scifiddrtyer f aci ngadirassingyiefoenation. and in t he manner

~desakitbad $@I atSdepp130@0whiaf cdil fatifiek4. 35 in response to receipt of

t hetatdat arberczel df thet dvert Afraiihh esstorath@pt er 101 g@meemeleadef eleimiint er rupt to host

i Nt Bosi azptagCaretuas gete peintstt wiichiywasFl G 7) | n GHABAGTRIIED INITHOE e Stop ¢f cause

host et @ stepl30per 23 t o dat a st ruct exesutinghg iqbecperises e St?‘?saf’ﬁsl atr ng

the call the target driver interrupt functi dh SpREES o @epigyPf the 3 q:tﬁ’f‘ rng

i nf &/aiM2ion. the task's SB, at step“304, °W‘|‘f’“&?ﬁ €519 1%t 1op vt © égnefxarget

driver 22 of the abort. Fi naII at step od

hosf a&i hed °i(§’e'r‘°é’f"ﬂ9 r?sp‘i"Bheﬁ't@ ﬁ?ﬁ’l nt at whi écué'" ;‘a‘ deﬁ?i}nqugﬁéﬁl RI SED
INT ?? '"f yding ﬁlm

execut$ alpglsz ;

L.C
f gtt step 1 rélb hich they are enqueued, and
S pPEESef%rt €Rs Of in tﬁe%r%é;@ zﬁnée%eﬁt Rbrirgf @fihe

nent (
secon mtgﬁj p;;rlpheral devrce 915, 1002) in the data structure e informa-
enqueul n HK&lt ERBEDBYahd @ps Wit h ot her uneXon BéridbrAiAlg Js@daGss k- exéeubiait botle Of
perform pg av&qgeun&%rfﬁét cHIEY0H0 the job; and@@&Ut i ng (FIGS. 13, 14), in

COOPEr @Aif Mg afdhgéend System incl uding a perigHAAABTERISED Bethe stepsof Wi th t he
peri pher @ ro8RMHdeCS rocepisianetist calshel N 56 18) , a fdlioiving rectigf tieorall Gomtitredihteri- ng t he
peri phgeddcing avangemer allbdatingh{Fedh d) ey ar e efaing aeahgersant tebalriver @xananiny EPP)

ar r angeitesictird (1,100} T th@ e or 45 thehthird infomraficrcto rigtermineamipthaeiak
storing (o iskponbentee teaatibeationt e diveiver to t lseecptionivphaucegsstdevi ce, 915
1002) stoving 29308) dn the rdeietstiwcdure Fiskiek | nf or ra-  CRUSRREITER) dripiNg hadopess o

tion clommtemdefiging & eeripberalshviescgle ad orfs of t Hen tHR uapuceassiul Sy gy e gosr 8t caI |-
(202) sagondhisformation) gpecifyitgd af ¢alt e i nt erfaéfr'fﬁga‘étﬁ"%ﬁ%’éﬁ’eﬁt interfacing arrange-
CI—IARAOFERILBEDJOB'?'%"WEM@P@%@“ @it igbir esponse M8k P¥cei gt of qtl Jirst call, the
so  fol Moy Feegiptocttd tMe2Bhfq from the THAPBI™ INPER Schg art angerrent
~allocating (FIG 6) a facing arrangenment, the driver exam ning (302)
data structure (1100) to the driver ;14 the third information
to determ ne whether job in response to the allocation, the driver
execution was successful, storing (203-206) in the data structure first in-
|n response to determ n| ng that jOb execu- formatlon defr n| ng a perr pheral

Y o -
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f aci ngdefinadzoy drdereaiion stord irctkedala $toer cooper atianvaufrufs flihrt digi chnittstellenanordnung

Schni t ety theeshiganandinung aus; |y wit kot he dfdwi%ad.of in psanmpénwitken feddrce | ob
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-aus. ligre frbinand div@r f ace of claim 11 furt hewrifchiBasTER! HER Y Schnitistelienan-
2. Verfahren nach Anspruch 1, a predet er morieghgfagsiuhdh function call (800),
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