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pl ugs tml‘hQ‘?r(té b? th rol | é@ac s 35, and peripheral device control 15

20 The ugionBt n6)|acc©ﬁ| plishnhesa tfoxams m?fr‘cotnhﬁmlcdtléhbmm né® Hendiscas@biusdetdin t he decode of

an | Fesh jof, fhei Yrjines of e & will nowalbes prafly | !12' the/ O contro
o o R 8 e AR TR g AEpiobus 00, i ner

mfaglg uw138S required to control e transfer are ess gape 51.

addr ess U&toennr@tcummuﬁ@dtloomdht l/@nbuedden renpdnsrstOBGe dacrmde dbemO¥@r obe |ine 25

| fo sfe (E‘q:ﬁlﬁt
54, v\hl“gH“‘WPPS us]ggfe t%tfaégﬁess 6“ E% eri terface aE:sr u1rT, O hle tranyg
commrun aFeaaFd(lié ate 51. address gat Ghdbtdbh 'cbd daﬁq HobElifeat i ons. _
t r a2 f a4, wiictd @iliabe enekdiedd atpaao useqﬁéhcarml cattml cmmttmc&ionaddr ess2§ nformati on

on the a!a@rmssxclml (43?) Fenm rfl@t;@rédtrﬁ Q?éﬁll?eﬁ(t ?l@lstqnfrspt 34..

O m;f%fo‘ T T o of cransrer

i ncl Ud@er@ac&%’ié@lgiﬁl 58 e Rice |g€l@ SAUNUES ifddh s7e debe ndléafH?Ut / out put
i Nd3& at58ran fouwblt statoy bis 5P ddtrtbattecbbet@é)en theési@ad (aﬂudsttae fapdi#2 dndtaddresat u30 bus 59

1 1
oSt o emmrt%%“f;’é TUEA Ses st S0 card 41
t he AeHbe Orerd @n (ﬂ# dehahism ge protect

mechani’ smmas;t ,of tybte st@ﬂﬁlﬁbﬁrﬂaﬁﬁh ntrSl logi¢ 32lan@devibar i Nng CS
ope?at iconml pmt ?t4r1mb'fee¢ Sllzglesttcmﬁfa yfﬁdtbeeetleCR ffanesheridpyic eggltﬂeercoiiﬁ rol unit

34 to © r’gg’?d‘ lﬂéﬁ";’ {H) :PEY %;g cl e steal
i nf or mgt'ﬁ&egat.ee%%u n e QRS Edtrol Bk 0 2L an cofoic

oneCcoOntrol unit
34 | nveélmm of thd dmgﬂce33t i plosifigrof frmisfetswéd/cbytesl emtanomamhe lambmshsér devr ce for

furtth rbefot?SS sdevm agldr ti gnal R of tttrana . e #b! ement ed,
it oy A B ﬂ§ iciten mipls e eener o e urn 60. The
bur st nigékicO3Shi@ ﬁﬁff%@b?&ﬁre@tﬁ:&tlﬁﬁ 1iafid HpolN ﬂer(lﬂbeJQ‘oCOI’lt rol unit
34 and eipl@n wmlfuuy dI nccamrot mnp@rwﬂlthavq peen eg mﬂseparmlbmensretbrec jon of the
1 T Te ‘

dovtte SRl L I ST W R gt $h the 1/0
bus o 16 e%? lesa 3%’ énrlgd@i}&)@ 3@% frupt service, a portion of the

40 A thha’ndelha&tfabe fogicia®b on‘the:pmpumnmmmmrd\mitGemlttelnaglzequamentment to signal

t hegdl/ % sefnﬁb énur P{%g ! 96} ﬁé‘tﬂat ‘E@l} e mquvg\?he “ﬂé’é‘F P%§‘et 0 Q/nt errupt
t he” cenffialn, Bts 63 Lidenfiked 0 gﬁ g eﬁ% f}?éttﬁ‘ixntﬁvo? ed are a
r equestogid RE rﬁlsf@pb ald 1330 deifiFin codle st ma fakmseore fully, a
devi ce c\Yhtrraqiartu'niat de@tfcewltab s:traﬂei dnbera palsety edlpar t pmxblaste riority 45

i nt gy r dRRUY YL ?J Ifﬁ""' f °g‘f and, PRY gf}i’)tblese assrgned
may be aats,%:‘;a LA Bl LR wér%e: o Tauehat o th

i nvent |pom|derm hb& Reg@del eidnbiaArg aiforod adreto ilidae vﬂrﬁchdntétfrm@nbmb'evel S. V\hen a
devi c 1$@thraﬁlelgwlen&eér¢r Sl@erw«’@@“ldab qdeﬁﬂé‘fe pelhidewtitigh?sl i nterface
I og(;(p a

'%9 @Jﬁéé? fe“}t%“?f?% ;‘lﬁr.?f LS %‘;31410\%4 bo SRE1ShZ S5

parti CUJ: nsQﬂﬁanQ BNt of ¢yBie StellNeqRbst, t tfoR o‘giﬁgz gdhetatts @I r upt request.
The parpb mgﬂaa& ode poﬂ pb estgm 64. Irh(nmtl sipnalip6isang b4 emex pgaded serallissoci ated with

the pr MFPE' "r‘h’('éﬂr ?' ynity inteyface bu evcFne in the bus
61 §55 QN tbirEortton Efou g gﬁ%ﬁ“&ﬁ%ffm éﬁttﬁcgﬁ. EO gont r ol

| ogi c 3 o a need or trans er device ut| I zi ng the cycl e steal
formof transfer. Wen a partlcul ar devr ce 33 has signalled either a
priority interrupt request, or cycle steal request, on bus 61, interrupt
control logic in the 1/0 control Iogr c 32 and processor 30 55 determ nes

o o, e
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5 be sel ected. When a peripheral device control unit 34 recognizes a pol
identification on bus 62 corresponding to its present priority interrupt

l evel, or that Tt requires Cycle steal transfer and recogni zes the
particular identification code. and al so receives the poll and poll prinme
signals 63 and 64. the selection is made. and this fact is returned Z t he -

I /O control logic 32 5 on a signal line poll return 65. Receipt b

device control _unit 34 of the poll and polf 5 signals 63 and 64,

and in the abs5nce—oi—reeegnL;Lng_a_pLopeL_thg;nn the poll jdentification?
bus 62, will cause the device control unit 34 to propagate the poll and

pol I prine signal se6dectsddWhén 4 geriphiesiciedidtgntps? ihipSuere cgniets W ipSlEidEMfitdtidh onlBdst S
34. Additional si g’ﬁa¢rrdsmé@g ontstpresent prienty mmmbljsvesﬁr thaigt re es'cyolgstlegl transfer

di scussed and whi (’aﬂ 63 $Qh ) lg}clg@rl)ﬁap?cagﬁdt 1 aEtlsé]rge tfr%‘:l gf confro me
e

als
i ncl uded i thespr, oéf‘ &ichf BRI RQ lfftea cie i §ol un p %ﬁ@pdll 5
include a halt or srgaﬂhw:ﬁdoheﬁ msh@rbad d)fri&:o xbzid g pryd t:ddagn the Wld@ﬁlflcatlon

previ ousl y- st ar t edus 62aill JapregheaBvige ¢qntr2|edltf36F0 RIepAgate the pall and potl pfiwe sigeals 63g

d |
an initial progra }fé&ﬁt’%# Wﬁ”t%éi‘né?raéfe °°§¥§g}<ﬁ'9§eﬁm% sscDRGhicR fo 135"
line 67 to cause abim a@tgifﬁte st MhQa%enﬁéHiHeH thé! A‘n Rt f%&q ajo
known state, and s;?ﬁs’flemlmes:ed:luderarlmlt G&nﬁahrneem:labgnas engfokhﬂwrg aldevice prev1ously

conditions in respHfse v g& g ng transfer during an initial program load from a

3 !

15 Thr oughout t he (ERgP AP T en e kel e g

drawi ngs, signas lcoR@gona ia €% wo Q:oht ied as shown in Figure 3

Any reference to a ”plaptghemltbﬂremalném f thretdesonpt@nlaact lrhe lﬁmnwg dtawings. isigead lindsi ed

by the bus nunber 2nfh E;'" 'dﬁg in Ffey fegence & Pabrfélara%wed 16
o it num

‘on er fi bus number yphen, an er. For €éxam
on bus 61 will be; ﬁﬁﬂf &d §n i e 1dent|f1ed as 61-16.

20 CPU - 110 Coﬂntrol Logi ¢ General Descri ptron Maj or functi onal corrponent S20
of the 1/0 control B% /@}_CO Mv#mcn(lﬂe schiptipne shovvn in Fi ure "

ot e enooot el Eptesh ot N ol il ol bpaiom
processor 30 whi Chyr aSorT 5 hﬁh h&HaE ] ogrm h prndltan QratvaLhf rh a8t 20

i nportance of a5 25art1charrtrogralhanremprexngulammee Ipepcess@ciot yrrequéstkefopémaemof a3025

Any requests for " lgss 'mB“HtﬂﬁFQ) P'a ”?ﬂ‘)ffeeel?‘fi"ﬁ et

than the current 6%%5%” % t%%é*“%@%‘tfﬁé ’1#3 ég&ﬁ’éq%“?e o> B F@t@?ﬁ%ﬁ ?g 0
such request. 1@ ht evl:f@ iGPOitdrod of Q@lp(iies ,prdc 6@30' progrith @ddidd llll Qgi C
69 for conpari h@] tcmleemt rquyoirrtearteleﬂbfAsan mamt{@rheu ata ;pegrereing sysreom thk@brtiewfcaes a30

si gnal | ed on bus @3RI éptl E’V%qﬁf@zn‘e il curre?fflevel!jﬁ:g F%é“&'%;g%?ﬁe‘g@g !
CO

1St

ined in a te
30 program i ndi Cat?@éan | g¢ rﬁ’o d b 'dﬁt'a%ﬂtthg M& sof &t selﬁ
dat a processi n y:fstreaﬁens 1Irhﬁ:cca arice With afe satriygs of 82 cpﬁértt Ildi‘/bl|r6g’lstérr7t)erhd(supl an@ be

effective can (f“ Pt o bl&rf’l e egad @ nig) 1of the peagessor 30 35
register 71. The §Q g 'e H&e'iégf:t e P& a‘é’t f PRSSENF fhissortnye
ft

mask 71 can be no oaseqzaept QuriRfi6Hs §S @ or 3bUsie redd bily 6eQbitedICe
W th progranme | n@tclnan(smlvolhseturh @ sigaat on dmbtendmtlhg tﬁlhteinsreertrumg@ucsf ontdyele steal

T 161-1§ ackno 0
our rent |evel gl giuﬁtats ntm t roc ssor:gé ‘}1 Ie ore pro de st(;rn l?‘lrﬂI; ra es‘t
in on bus 61, the 31 & Qfeﬁtrt QF' If‘eQ)IartiQ E&Q uest ffcyamlg
notified on a li neclaﬂwtaﬂgeti ereequr therrertbntmlo(gmmz flmﬂhertlh&uqaf oﬁcﬁ&emren&&oﬁtml

di sconti nue op “Et“ cBumiadgsta fod @Fala ¢ng ‘i’ﬁcthnat“ethaweﬁmfermﬂﬂ
i B cBisre s
p
ifdithti

necessary house F&r h}ﬁgfu gr;‘l’ﬁ;% agc § d QCS“P p%?#@’e
5r al

control nechani smr¥ ng ®habh eate Bhas ichiuréd thensbliGahal 6d, th fp@i 8dyuence
i nterrupt request comtrat yTingiagt dhalneckhary exghgugesit sigmdh leoteen tmrl/(bmtrﬁllogtcs?amch be

hetral d trol unit 34.

acknow edged.- % perlp erd tr:lvcl)ceth(eo'g;r?sf:rn(l)f signals. and res nset?r reto, mmle I/B%onrtlrtol ogl il 50
the processor 3() almphel BHOLE el o i@t&ﬁforrs ﬁthes ﬁre%agemms 350l0
not know t he |dentsecruynoetvatlhmazpafotrmh@ror avd stal refsais, nﬁdemtﬂyagﬁaemueatergi at

i s being acknow ed Gsponﬂnslr frohemtetlh@ gztve@lemhtfrm thIe Vlee gat% fgmeetvmgf(tf nz@lrlddes
o pol 1 Sequences cdu AL IS L 6 At i e
63 al ong with cod OVdiiBhs QRdABnd h@ vele ROJl opb

i ndi cati ng whet her Iatl@ymhléacsgaalcomreqlfesto msmtbenqhgmtrohoﬁoenhnoorr«msmratstgﬁales

45 a particul ar prgrlomgggl 'P%Beéer't‘ &i pe Epensinyey aekr g%e sor 13 Wﬁ "eg to
a signal on podd IRl Eﬂtoﬁsf‘inﬁajsg ?(i&hi ] ﬁgfe&ég I re&Qs% W 60
poll signal 63, t hetap& e saequemere@mmte"o edZt50|I(D|1ﬁthrﬁ§tE>S biytRe ﬁkﬁﬁ&ﬁeﬂ@i’eﬁpheral
exchange of si gnaldsvnt?ecmwémmt h‘blsmgl@llefbhxmﬁtlrm#t jop tiB2coadidorpead¢ mHws 53 whievisce

contol um 34" e R

response theredso, thelst m(ﬁ inBs gi G
called interface gate controI , as previously drscussed a poII

sequence was initiated for |nterrupt or cycle steal reasons, t he primary
signal |ines energized and responded to in the interface gate control 76

are t he servr ce gate 55 servr ce gate return 56 and data strobe 54. |f the

o, o o, o Y o o [r— o,
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6 Interface check control logic 81 responds to and generates vari ous
signals indicating the correctness of the operation of the 1/0 control

| ogi ¢ sequence on a Iine 82,. other I70 and device rel ated—errors—on 10
check 1iJ®@ 83, and responds to a signal on a line 84 indicating that a
parity error was detected during a cycle steal data transfer. The
designation PSWrefers to 5 the processor status word in the processor 30.
The PSW can be sensed by program control 5 to nmonitor and indicate
varifous errors and exceptions witsB? A% he data processing system 6Control of
the timng between the 1/ O contr ol | ogic 32 and the storage unit 31 is
acconpl i GREFAOGRE! @hirdi 1Gk 41 nd%0 2 $ nce is

si gnal |coftedtgesd cﬁf&h@é&%ﬁg%} thBI(%%dbnﬁgﬂ 1’%&% %logﬁ;@ ?rﬂg%gs Wi thin the
pr oces glevicelrelpged 'ercPrSG@ﬂ U9 chaekdin€$3. il@i respengls loracsignal on aline G Idncghg thataa transfer is

si gnal If Bt OfH Lr%%%%ﬁcy ;’éé?h %@S‘F 1%‘ figpignati PSWf EISF styuction by
the Pr GG GmaRir s34 indicatsl VAHAUs drotdd RS pliohs Ghch ﬁ&é‘:%ép&[ﬁw 96 Gh i ne 88
and any Ceftol o€ mientiming bee®eh thd MO dohtbiClagit 130 andREN aatagemzms 3$ngnal | ed—on a

1i ne 8%cgamplis gfﬂr%e@s s@@ C qt'ﬁ of el/ seguence {sprign a!!eﬂdnshe any parity

err the, proe el B; ar.age uni
1 CF%:\%E ??rrltwr gna tb@liésti@f e h@b Q%fgf L ‘qP’OStlsw the

gatE b&lﬁx%l

pr oc es S0y ramxrham tdoeefset nharimjcqnnoFm edhagisrd 1saulgilal$:ld®nas Eﬁnw fadrh yhesel f

s I

cont ai neghired fér & MEREEAHIng Of l&ro;ﬁﬁeﬁlﬁ pregml nOer@raeratlons are shovvn Al

t he bussbs meds rSegyids 6 erasmshr@melar@dc tonsyes icomtained irbia n@pgessbr 88 .fofThe pr ocessor

bus a@‘%" *%qﬁ pregatiops ﬁ)@?h “E%TE?FF Sa%“"t frecomprisedyr j t het i ¢ and
Q ar’ IES(?‘

5500 Gt ARl S g Eﬂa@mrg ST Copeer e

pratessiy’ pa@mas.Ng f unct i ons. ronl St orage uni t i's received
on a b troambrwt ﬁééils metye%?lo?h ten nedcmoatom ugp31 ddax a r ecei ved
fromt 1@%‘3‘2 5&% Eﬁ%@ L*ﬂ E’r processor 30
is nec érahsmeraed (Feet pngan .aesras@ Siheto uri ensdata is 25

bei ng tqpanaatbrtsr fag wilkbevewrarep dntp pherr:lalstedlewreg;sda% ramtdr (te SQRQ) |9©.ge unit 31

o0 FARIt S O SR e o ovcle st ool
storaggy % l}lc%far e presen n§é?1t|§(:ﬁ n'g%;lﬁ rucﬂs& an operation
r egi3et exkll 50pem o yem®L ves programinstructi ons ffom st orage umpt 31 and

bus 91 aWdtemU%Dmecttoo ifge eticm, eduseft programoantrd Itram#er@béatatrorom of the

syst em ¥gecyia £} %&ﬂ E%E‘ gfx’ﬁ &%? ﬂ%ﬁﬁ%ﬁ RN SITES g decoding of
an i nStU'ub@g bﬂi@reg to &ﬁ & ed to the I/0 data bus 50 on a
30 VWherbut B&inOk§pohsesd e tizaion |os IR gateft\f Wcih respahse ectonpologromnthe ¥ r ab transfer

of dat e?ortr%ﬁ?eqég RirseiapfeLran; o @gg d dag ! %&E@@“’I%g% 3330 thehe data wil |
be reodkil kPl e by ket he CPU SDR
93. BDH o3 fofh 4 Bud tua Brﬁd)ﬁ'erfsﬁaﬁﬁngbﬂhs erz tﬁﬂhéistf)tdéé agf 3buﬁ b9§592 entered into
one4@f { Fran@RI! dugduingroyclofeal apatneken thed/Q devicnd3 1 10: datage bnits 80 on a 35

1 \/ SIer us
bue 98 SLASIRECS Mol S LML SR R damaiilie 1o control <
fromt h;eor nit 420 v proogramcontro data transfer
from an q:yde sthalioutgit 83nsteds wdugl 1ﬁwtabrealgparansfe1tofaataﬁmmltlcé sheaga @siodpdni shed by
pr eé‘éntth rn@ tbrn R|9 cgy abmsrseethrtpfim@te& HYsaprotentslata op2 Ky
ener gi Za ,% 1558 fifhula A0 SRR PO ol B3l et © the CPU

SDR 93 sfghﬁl gffbf M’&y s orelia 84 r@a xﬁmrsneag]ﬂx Rtcpati§y ch /ga{eemage unit 31 on
bus 2. lﬂl@urmg I/'Orepasitiens. of data during cycle steal operatlons fromthe 1/0

_.m

devPle. 3 ‘8T§ Sé‘i ed'lfi' g?cess%@"glgfle uﬁnrg‘llil 51"56 pr Sk togs ddfa fromthe
1/ 0 da tsﬁm% % dnn Qro tﬁtﬂg gl' AR ss kL e§ rh ' on of IF gate
B 103, dueihg guieste yraﬁsfeaﬂsdreﬁq@fe srehletod@éadcfrésoﬁgrs §DRO Asﬁaﬁ t he storage

l@tleapfe rla FQrdefiey 3wmslltdans t@smnvef the transfer

unr SPthF bigeeno fn % he
1 1Z1 res 94
foI I ovrﬂ‘égg Eys Dﬁ ﬁ%ﬁf,&%}, cm,np ﬁg%eb@ﬁ %‘1?} r&prcegznﬁﬁv ?@nﬁs 45 a bus 105

to the 1/0 data bus 50. The generatlon of parlty b|ts 106 to be included

Wit deP-43 IlfeF"H"@’Sda ng, of . pari.t rors on
gy, et %%%.rr SrisoRenidR el B o 107l g
1/ 0 opera mmeg?ed I&E}uctlona DL EhlDbeSIBRNE! ih Ripely ms;ssﬁaea ispiseaiss@r 30 registers
requir e{gtcliéednn piobletnr stans fagrividefge ampbiteepyeogram Sheck iisf sot. mad & dasslimerwpers 1/ O devi ces
33 d storage unit 31. Addr sesaepreetedtthestoreun|t31
on gybus 08"F 'r{‘%m“%‘rj?sﬁe%e"e‘ai“:ﬁ ?’(')Sr ‘z‘a‘a‘é“cgd‘dr"é"s“zs ?oeg"‘rngtag‘rjrefsfﬁD@"SA 109 or,
during cycle steal transfers froma cycle steal storage address register
(CSSAR) 110. As part of the present invention, selection of a particular

1/0 devr ce 33 and transm SSi on of 55 corrmands to t he devr ce 33 is

- a ~ N 1 o — —p—- o -
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7 Imedi ate Device Control Block (IDCB) in storage unit 31. The | DCB
contains a command field (bits 0-7), device address field (b|ts 8- 15) and
the imedi ate data field (bits 16-3I). I'm the command fretd;—thefirst—hex
digit (bits 0-3) identifies the type of command, and the 5 second hex

digit (bits 4-7) is a nodifier. The types of commnd are Read, Read:I|.D, 19
Read 5 Status, Wite, Prepare, Control. Device Reset, Start, Start Cycle
Steal Status, and Halt 1/0. The device addr ess field contains the device 33
address. Devi ce—33—add-r—e—s-ses are selectablel B Wi tches or junpers on each 7
1/0 attachnment card 34. '10 For direct program control (DPC) '
operations. the i mingdicaibe Hévi®dCemkrol Bock RERCE N irS ktoragd@nit 3L0TMNIBCB kontains a
contains the word tcomtnemtfredad'tsfte(t Tedkvice eddr¢shfield (hits &gﬁ adithe idiinediatetdh fibld (bits
device 33, or the W8 hecomma %teekdeheﬁ 33d1t10 be n storage unit 31’11.
For cycle steal 9p%£&]§,(11 Qa%lgl éﬁnggﬁeﬁ ﬁf ﬁ)q{o%gi? %Dap cad 5
storage unit 31 of StdeWrte R‘rqmer onttﬂcl)lODkw(e[m%n cre@rmm ul. 288 aﬁrS
a word or “hyte frorHQhe addressed devi ce 33 to |mred| ate 15 field word of
the IDCB. 1f a si ngL] . |S"“§d‘E Saﬁ‘fs‘fug?‘g?@h‘g;t /ge J? afléé‘iﬁss Pe 6t§3 2ddrgssesofre
the data 15 wog d. 1reaey §% ter niiﬁéﬁﬁ e'd l‘ﬁ@hﬁ@@m‘@%&%s 10
fromthe device 33 uhip 3t Mtairﬁﬂ’&dtoadteb |txehstﬂerﬂ:ﬂ fxtohﬂhésDGE’g dﬁt{d E@® device 33, or

i dentification wor q%}:l& fl &0 A %‘fggdngtt%r@gﬁ wggﬁwm:zggal QPFralgrgcgs
used by diagnostic rl‘éﬁ; ‘éé&é r goc

This word is notsreierat Brltzeflﬁ 5;&! r rea%@%:ss bvr'&e ?gfng::(g:::

i nterruption procewrdag 0 The Rea St at us caomand trans ers a device

status word fromt he (e a}‘.’el ‘%)'g i Wentifieation o f‘f’ﬁ‘ethf Heyice @oﬁ’t BAat s
of the status word BEETHRITAR rﬁ‘ﬁ,gn:ﬁﬁépe}?%g, I:E &? %‘;%ﬁrd
or byte of data2@o "llhhevo&ﬂﬂlh&tSrSE d dethe aRerdupt {1 Rcibidi R é¥ru ti é 20

IDCB. If a single b The R@dt&wt#ﬁecmnéﬂlensf@da detice gatpd mrddrqnnthbldmcéas &1the

25 the data word inlgérel man t 8 oftthef stattu: v:l(])rddzhre de\éuée dependent

25 The Prepare CoMpmAgkide ADS ﬁﬁ@rmwve@?ﬁt,% Eﬂﬁ’éseoqdﬁa SRed dETE e the

controls its in2®ern atzomotdea/rell bits T6€3 vipd nmsdt ransferred from t he secon

word of the IDCB in ’g n?n "l@ﬂzagégre a%r soﬁ?ﬁ Qg?)g%s?d ggé@ @%g%tl @uubls its

field, and bit 31 i it %a g“ %ﬁ? difs t o

the device 33 by thbeerlleysa lteft 1€ 31 btk 1ds ﬁfydlcﬁﬂ"hmm(d&feé?{ﬁ

devi ce interrupd orde\ccapatbrrhpttoy calbdblhtt\helt theUHtlt alallsthl- detﬂh@rsdﬂvwabtol mterrupt

allowed to int erruBt Coptrat g’d ‘r“tS‘F“e& f thft @f? cg demigeB. Amordar | n
qUI;‘

the addressed devi ghy & nSf T b ge(;’ém(}: tf’rﬂ?)erﬁd fEe] sy 8T Mg d

of the IDCB to the aﬁﬂrmslsedesdmmﬁﬁndmsemhe myessraettemcmm peh@iag MErAgtiéh ¥rom
devi ce requi r entht ghis gevice e gleared. s edevieo masin d-bitd dena Ctlmefaddressed devr c

33. A pending i nt et&ﬂﬁ; é,fa°°ﬁi"ﬁfti§$§l‘é‘ef?£“5ﬁv “EhER égr%gargtz Eerar e e

mask (1-bit) is notoreldAdHHEM. It contains a 16-bit storage unit 31 add
initiates a cvcle &t ealusedr:ivrtae iperipheai devie @dulslassedd wWewhica fBﬁher'lalperae@ﬁond
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masks (I-bits) are 4 (BUlcbnt mrs(t\'ﬁlgrd{ ﬁle@@é dafesd RPISE Kbived 7

of Figure 5 and r epiigtethe 1r&elofdtddl%rss§ﬂ]arte5Barﬂmdtnrtth:efafliﬁf Addresm}ng Returs 523 IEahaﬂlt)On
various lines of t o address and bits 8-15 of the Address bus 49, with bit 16 bj

SR ol KT L DO L R L cferg P
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sel ection and begin the operation specified by the command (bits 0-7

Address Bus). 65 Address Gate Return 52 is the tag raised by the
peri pheral device control unit 34 to S|gnal 65 20 8
1.589 180 T T 8 the /O control logic

32 that is has received Address Gate 51, has recognized its address, and
-has Brvated status information on the Condition Code In Bus 53. Thrs tag

~4rust frse within a certain time linmt of the rise of Address Gate 51 as

seen at the output of the channel. If not, condition code O is returned to
the. 1 /O control logic .32 and t He58§e1c§Q|e‘nc.e4i s 5 terniinated. Adsiress Gate
51 falls and the Address Bus 49 is cl eared. 5 The Condition
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The setting of bit 2 tells the device the direction of a data transfer; O

Qut put (main 65 storage to device) and | = Input (device to nmain
storage). For bidirectional data transfers 65 9
1 589 180 . 29 under one DCB operattorm, thisbit

(7))

must be set to one. For control operations involving no data transfer, thi
bit nust be set to zero. If bit 3 is equal to one, the transfer of data
takes place in burst node. This node dedi cates the channel and I/O
interface to the device until the last data transfer associated 5 V\Qtlh
this DCB is co d- __~ 158 180 9
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fie
rekl Yol Sﬁiﬂélfﬁiggéé ‘ﬁ"’ﬁ&éﬁg&h Mp%’ *Eﬁr‘éi‘eﬁ
Ehati

10

mai n st orage addreste,bg 15@"63%&"
i ndi cated, this3 araﬁn!BSert 3t disd He deahl e tisepand steal RAtUE QY contarnssp

a 16-bit unsigned in @Pfa ree%\mdp inshlee Sttﬂmtwnam)ftorda@t@ld fersthe datbeansfer
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t he devi ce. ta@ 6§°§;§m ol ft“rl?émt hel to resol ve contention4s
e e o ot s SRS R LTt pol 2o
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te f I
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The second status word transferred contains the residual byte count of a
device. The residual byte count is initialized by the count field of a DCB
associated with a Start comand and is updated as each byte of data is

successfully transferred via a cycle steal operation. It 65 I s not
upg? ed by cycle-steal transfers into the residual status block. The

ual byte count 65 22 10 1
589 180 ' 10 is not altered if an

error occurs during a start cycle steal status operation. It is reset by
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out4Sou Ruhtus tmdntmgptnbe txnsemhdogyclbheald@eraoen tsc:emrelg:ta;it@rl tikadeaicbei 49g 35 sent
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60 i nterrupt handling or use of the bus 35 for cyclesteal data transfers.
The line labeled "Bit 60 16" of the Request In Bus 61 is energized
whenever any device requires cycle steal data transfers. The remai ning

lines of the request in hus 61 are each associated wWith a particular
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the base systemon line 49. The logic for controlling the direction of
signal transfer on the bidirectional address lines 50 includes a first
inverter circuit 187 and a second inverter circuit 188. In earlier

descriptions, 50 it was indicated that the only trnme address I nformation
IS being generated fromthe channel to all peripheral devices attached to
the interface bus is during initial selection of a peripheral dewice in

response to an 010 instruction in the central processing unit. en this
occurs, addres§ bit 16 on the address bus 4 caused to be a binary 1.
When bit 16 of 9\/ ] it is inverted to a 15

binary 0 by inverter 187 and relnverted to 55 a binary | by inverter 188
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on line 62-0 is bi rtEhe;e h@s thumeexi ¢hedn tilicoargdmcamnith uhvexreteermﬂeﬁﬂon ﬁhmaﬂfmnneptot he
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45 of the further interface bus is turned off, the interface of the base
system can conti nue the 45 function with all the devices directly
attached to it. Any attenpt to select a peripheral device on the further
interface bus would nerely cause a condition code of () to be returned to
t he channel indicating that it is inoperative. Since the driver 185 .
--_[eprerg%nts only a single load on the interface signal line 49, no matter
-how y 50 peri pheral devices on the further interface bus are renoved,
there vv|II be no adverse effec
i nti8ete : ai’'t he power
supply of t he further |nterface is that when povver on reset is effected,
line 2@4odeaOwRIs apREphdral QlcVitd pRysicilly abhers tAMDHgah@rfddthus Dkyrineg the process
of powedvesa effessettf th¢ powdri flubtugtaoms ouspuciouspsignalm bsodiated With therfuhigr | nt eTf ace bus
are 55intertagg bys hith gliBinatedsoraiffiated. ghareic iR APerrionsof imple dosisqm @Reous si gnal s
W | g now® fﬁ%@ggh\qqs 55 through AND gate 186 to the interfage hus of
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1 589 180 Apparatus as clarmed in claim 1 wherein each said bldlrecnonal 1c6|vgsgggp at ed with a

cerimi addregiligieswh nor rra l'y be
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oper at iﬂg eqand %& fogic arrsrredrs % gemiemjue%rﬁﬁ ‘megns for selgtipgly W\e CLAIM | S: -
5 I3 ?.f‘sé J'n m § ‘in%ﬁer&wcn%d RIORESH Q9 unit, an
|/ (i npétnk sﬁ( GRN&) a e eternstned sighddUm £l ipfederein)inddosHeest el Wi t h t he
ceni¢ alumprr@oenas icomgral) mgndlalmd% IOf @eafurtheth nesnfos rertdeanmrsfmg sggpnd gatat tHh 1/ 0

devi Ceg’ﬁﬁgﬁ@qtts L0iBG iR AUE! 1PNy rempv%@ irettPRla second 1/0
bus ot HOLE L pylt R EONE Gt bioh sAREL PR TAND *Govi cos
connected pob sig&alpmrveﬂedl/(b}chammemoa’nﬂe :cmlt pm thteamhslgdaotdous i ncl udi ng
dat¥® succecding pet teglre ﬁlzhf‘g'lal 'ﬁé (Cﬁr usapndat O It er f ace
connectih B REANTe §Y‘ E 5 %Jéi& Esﬁeu ﬁ‘e t °‘°§ddress and
cont r Okher@Britk or 4 maﬁe of Gt pé rblt&vﬁ@dor“ﬂ@séi&ﬁﬂm / O bus, the
/0 i nbesrtbmemdmeofagc capturc:bglt ef pede deggtetop propagafe) resectivel®) theis as an
at t ¥t negt! gl oreq Sa@rfcl oef n@*‘rﬁ UitsTiRes FaBiEY logicite 5rtaifafntge 40

ro ] n es of

con

i nter coryle dt ubstzﬁ‘l?1ﬂrvea$ﬁerlerhﬁ'&@re@fascﬁm va‘,rhrr&terehée% bus and
cor r espahead nlgstdaadanan aﬁddbmﬁlg draveésesof the second 5 bus,

unr‘g%rectr onal driver means |nt er onn_lectr ng control sr gnal I|ne of the
fir and second 1/0O busesgy g&‘ connected and respbhsive to
predet ermi ned signals bei r;ag_!e,ttr,an eEA tvveen any attached 1/ 0O device and
the I/ O channel, and connected to sal d bi di rectional driver neans, to
control the di rectl on of s-r-%naJ—-t—r—a-nsaf—er--eﬂ—-t-h data and 20 address
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20 2. Apparatus as clai ned in BPEFH™Wi8rei n each said b|d|rect|onm
driver means includes: a first driver for generating signals on the second
I/ O bus. a second driver for generating signals on the first 1/0 bus, a
first gate connected for enabling said first driver and connected and
responsive to signals on the first 1/0 bus and said | ogic neans, a second
25 gate connected for enabling said second driver. and connected and
responsive to si.gnals on 25 the second I/0O bus and said | ogic neans. and
said logic neans includes neans for selectively rendering either said first
or said second gate effective. 3. Apparatus as clained in accordance with
claim2 wherein each said second gate is connected and responsive to a
predeterm ned signal on a predeterm ned one of the 30 uni di recti onal
control signal lines of the further bus for rendering said second gate 30
i noperative. 4. Apparatus as clained in claiml including peripheral
devices directly attached to the first 1/0 bus in a nulti-drop
confrguratlon and |nclud|ng |nterface capture Ioglc respondlng to a poI
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and as illustrated in the accorrpanyl ng draW| ngs 45 -
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peripheral device physi caliy:renote fromthe interface bus Furt her,
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i nt er connect i ng QDnAiS;Ql‘atﬁd SNahimled e Tladth 1t Weréin Ieaéh aAdl bRRE@BHal ldReDheak, and
| ogi ¢ nmeans, consledssea fisshdri esp(znmmmgtswn oy onl thecreond D busgm s¢cond)diiveq for
transferred betS§Reat ?P n, the digst QP “Q&g“é‘rﬂ’gt‘r@dlf?" n ‘&ﬁﬁ‘é?ﬁ‘s'a‘ilfﬁ’e'

cpnnected résporisive to si ason /O bus and cm aris a second
connect ed t @ssa c%hﬁ?éc{ea Ay sir YBind AR Sand!cBriclt Ith BialsoR Obs
si gnal transf ertheshcbthﬂ/@ibﬁsan 12¢ic meaislchhé &6d lbglaQSans mcludes means for selectively
20 2. Appar at usfe"%'ﬂgleahmld HStc¢fa$alﬁ $ecw¢ sa |d dl rect onal
driver neans ing) h' Ffé&;’ejﬂé E fﬁg ﬁt%hecond
/0O bus. a sec ﬂ.dﬁerc lgemnatad B0 el & bl ok h.rigs id /séeohdi gated 30
first gate conrveeneeajwéor enabl | n sal d f| rst dr| ver, and connected and

responsi ve to s a éﬁﬂ’g tached ta theon g
25 gate connelg rf? us@ﬁ,aéﬁél i:‘g conﬂﬁgl égga&ﬁgnr&m la#d&dfgggpture fo) lc§§l| %ﬂma
responsi ve 836 ssugreadisg mpher Detitecn :aauwaltmgn/(o bikc ambat aBsl
sai d | ogi ¢ meanigast mszlmdé@r S ISfdarctb@tth méh%semﬁ&@rbupggfigmmcr cogpectprf i r st

O 52 9 second dibiad %‘té“ﬁ LR ord g@%‘ﬁ%gﬁii@%m ehite %’ﬁ@%@ i th

clai m 2 wher ei NS dCrenderk dm@ﬁ FeBogdiSeffeOiVRRS 8Q e%n ob@aﬁowevﬁ yotha
predet er m né@ spofirsignaloand nrscthtealvmonmdtmmmcbhtdrﬂae G@ture lsbgllcdo rcex@n ohte 40

contr ol 5|gnal qopty S‘BS‘P‘ t“FFé nder i.ng sai.d fd g 30
i noper ati ve. ?,éfﬁesﬁgt@pﬁm ,ng?re'P?ﬁg?r 8Fsﬁ‘§ eﬂe gREFETe &

devi ces dlrectly attached to the firs %/O bus in a rrultl-drop
configuratidd and including interface k& ﬁBM’lfo ic responding to a poll45
signal fromthe I/0 channel to eitHef g8 h@iﬂ&phﬁ pagate the poll signal to
a 35 succeedi ng peripheral device“or degate 't e pol | signal to capture
use of the 1/0O bus, and at 35 |east_aone peripheral device is directly
attached to the second 1@*%%Wmmmmmmwvgb i ncl udes:
i nterface capture |ogic includi ng neansttemrecimedtand responsi ve to the
presence or absence of a request si ‘gnal fromthe peripheral device's on the
second 1/0O bus to render said interface capture logic effective to degate
or propagate. respectively, the 40 poll signal; and neans directlv

connecting said interface capt ulrjg’lggi'(:,LgfqeLLai—Péof the 40 control
signal lines of the first |I/O bus." 5. Data processi ng appar at us
substantially as herei nbefore des N“E\NM‘}B“MHﬁence to and as
illustrated in the acconpanyi ng dﬂ e
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