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signal ,the channel 109 line (I1ORST)_171 _as_also shown in Fig 14 renppves
~the service out (SVO signal (as and in Flg 12. shown by t he vertlcal
drop 283 in Fig 28) in Each T bus command illustrated in Fig 18 -
‘period typically between one and two requires sone specific-far

data faus clock cycles;and in respgnps the device 161 while a Ty
3.8 valid Thlg control LpJ=rirnng service in {Q\ILS as_ghgm_sp_gg|fic dat a
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not. Int ‘a’é’%%‘?“’c‘#@‘%“b&g""’f‘{!ﬁi{@ﬁ ofe °Ag" o SVo Ubntl | SVl has
Joeen of SRR Ea . anan | i a@rf; iy bt/ Sl The ar rous
*281A, RB3IAdicH a8 Hake 1) iff Figallf) 104d 10t apﬁrﬁgmab(sw)) 28
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Fi g devisiree oo paingloideviee aphirelier 1S§emdacwédwleee tilheextzﬁgmkcffm sns ths1) to which

the co sj?;@ rapsf % W ¥ssed; and t he
field trgpsm %‘9‘#&&%03%&?% % gﬁg}b nﬁeagmwts the data
‘bus I20nessmB—S¢becﬂ;5 speC| fy Whl ch devdesiee cantrdllhexsi ‘eady g emdipe thd &ervi ce out

(verticalL ce co 9?50 GSW“QQC"ZS@ and
transfersp ﬂ°§t§ﬁﬂﬁ,‘p¢ ontrol ler 41
of.hRe

in part ¢ct FatdeRipt P er 187Ta£mﬁghecv; a5 es sRal Gort ieticcOMand.
trail25ng Alig e:ominahdseussetwteumnuah s¢t heontrallet, ias dlustrated h@lsa@eeaeli of 198 T bus

u n . by BVI sin
;unCt Izgﬂzm F@Srér: aegglzg?ed evice congtroller gn ::Pefnlgeu:é %meﬁgnop Fw(i‘ﬁ I on . RDST,
rop Tect itself. interface mon ic 181 hown in more
1, 588, 804These commandsmclude(asalso shown kO dailan Fighpy land éash of @€ pbisetsghannel 109
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«(the- VertAﬁf‘] o1 i p f«\ Qﬂo Vlhféelsd) th 283).
synchr oni rat alefftild aonfndmﬂs 218&d abbvel IlFlgtst9r aieeéerfﬁze comiﬁbnmqgncalsu\w li ne

hands}?akeidhg awéw h@dslb nt Hbe Ghmnell SOIW sz@! l If hel%’t i!ﬁ qflt 1029 70
sinterlo 87 and 289
are physexﬁaﬁff °§'&g :gﬂ 'i“elb deYhe fre n?gs mfén &E} rabocat ed wi t hin
t he chanefelredlioQs mm}sh (Niﬂlﬂ’%ylj 16 formin Fig. 19 (and in more detail in Hibamew ce

cont r49 laag 1341 | ncl udes corr?l - Thi's |=§° t“nED hei“%?l O%Hﬁdéﬁakfe hifst i on,

nat i onal gxg:@ gﬁ‘: l‘f}'ﬁ “@% fnake 2L in
Fi gs. 154 nalVeh&Nit [dodd 1 BoY Fed Cﬁ@stéxﬂ i gna 7
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al .
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the nexti figOBKw rﬁes%tuehrn Posts! m one port can affect
serV| ce xmh*e nsxtgtmdlshal& dyélamirﬁt&tbdb)nhaoﬁera!msafih thsrepotonaNds i ncl ude (as

i I#'PC% welrm ggPperied qmenedetw c }? tlor§ - interface. (as
V\hen 5[ﬁh T Y t . 19) a proces- 120
;&ggﬂ ?r; roller, and
*devi ce G Eﬁce :ﬁf enll V(hxo, Qﬂmh ieQe rB%egh& Command;
t ransm tHIED. s2<9@n¢el) or eﬂtlﬂ?‘m (tehmneue rse-i Ctbe ﬂWlQSJ medlletl-POIthorPﬂ prthey [ nterrupt
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Tur ni ng skl ih Fig. BE THEREic Bvwh ikIRig) 9€. ondhe state H he owkKIHIA 5185$Ed to termnate
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and when
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(e.g., two clock cycles) and then the channel the device controller
I ncl udes a buffer 189. renpbves SVO This type of handshake is The dual

ports 43 shown in block diagramreferred to as.Handshake 1L in F| gs 15, 16

formin Fig. 19 (and in nore detail in Fig. 23) 40 and 17,

are inportar parts of the multiprocessor 105 Second, data transfer S

handshake- system of the present invention because the mal |y ‘except
05

yice cont rol'ler dual ports, g@@m de the fai I soft capabit, | tgo
conpo- 45 stead ¥FHTEN ?\ i s next. dr opfiRe ‘f?gﬁ cEfg“lﬂ g ll%'h _

in such a way thakathie dbiide & R e I or U
ports 43 of ong dewdomepﬂﬂémrgltb erproééssearne:dakhe;b\mﬁ&&d dstmehanna mhe,fstierreo
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other. As a resu :%rgﬁ‘ﬁ  Atas 1Y ge ?ﬁkwihﬁgn%p‘ggi}pfﬂéﬁ%@all

handshakes;, port afcg 185 e tﬁt@hea ueqegtementnea Pt 1187 @ld WihilaD dshic
channel pr epaﬂ@s bétgeens gher tonﬁvopanttomateoﬂeva;e parm guovarin Fev iz-t:ehecmtty clteielers a1,

and no 1-15 init fé‘é,efa“‘i? of ?Oftﬁfﬁ staied hefiere 4 %‘B‘“‘E‘ ent
failure (such asﬁ%&jt}i any E{':ﬁmhe Wf’ﬁ v e ?’ &ﬁb Pw?q‘%
ARAY

grated circuit fanthurde;‘zodb ﬂog(iH"lﬂbt@ﬂiﬁes AR hd- eeagn Ttbetsnasxtp qusiécl e

for w shes : :
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tiner. If the ti gl b pborm diboifelporuidibns. kR die 508 T A theroads

19) a proces- 12&am$lepwwﬂtm ctebese&apﬁopaauatoa tbombusllﬁlsﬂaiile forsibé domages & 33
with a devi cezeom%?ﬁbt %&us andgze uence and %?wlem Eﬁ@ferit!@ dgta jsito 85
ultimately with

(reconnect se- @}2 éfvﬁ‘ggﬁ ‘ongirmg éﬁf‘% é%i[laaisac'
sent to the devi c&vhencntenakdiion se’hlxen(es eta beedrt [ toycutx’admumtymnymamtcﬁm W thil sé-he
processor 60 &'s §s¢lensmd_et=th e, the ecropi i Gsmws‘mm 9
communi cat es Wi tﬁ?@jgnﬁ B By Hons ot 43y 5 NlRen D)

part of the devi aévice@hitfolbratrtachiclt th AR Fig SBOHY 15) it réfirn fOARDSP
shown in Fig. 2939)@onnte¢te(us¢m@le¢nsdjhethebméﬁsmqgateattlahtlib&@)t demmpacitap@ﬁwt he
. T bus machin 12&3&?&‘?‘@{ ) ‘”‘t‘ he ﬁﬁg;t e efEl ®he con ec95
Fig. 13. The | ogjgtiiasil Shngatsn %é” e tn‘?bé,x‘ﬁ‘t ?% m
(dependent upon ti sehagd:ec @hndc&delﬁa‘tﬁﬁhéweafmsﬁhactmmmeﬂStruct|ons .
recei ved fromhlbr p¢r€ﬂﬁuhwmﬂﬂ@®0nds t&}_d@wl 804If a parity. erroroccnrsat some time other

the parity gener %ue'ie hd B&lide (RIST) T bus function
generates the pal93hymémnh©nmﬂﬁakﬂﬂhﬁﬂ:edmmatt madewnﬁuabova:mmx’n'nbm by

the parity! chec @S’tbefpﬂtt’hequdd __‘?"cul ar deV| ce trol_ | er
41 can be congg rm]d FeS caInpaTy 3 g %‘%ﬂ 105
| ndependent |y top fng t B fiel ' -yh.- e24;L/ channe 8 of
the 70 33 and at onmmmtmmsgmemﬂm poﬁfta pamty ptmcssbtcctedrduhdgean%
On i nput, t he i nfi@etoacwith driice addeys jumpe : 108 itcip recprdeda by the p
| ogi ¢ 181 gener a&m %&g&:‘@“ s
checked by the chakhea! tuaam&eés daﬁﬁ.lﬁn ®W Ct
connection 137 Jumparssnnm Ipamctﬂasmrbﬁ, ﬂi@terdsemqfﬂsemlatdiﬂparmemﬂsm
DGO fodhnd 1 it allow ¢he LAk pysters |

i sdls &) lﬁm ap th 1 100
20 109 as dis c rPQ;se‘ggg Eﬁsé&,;g% yﬁsy%g;‘d dumﬁgfgg o {ﬁg%t p

devi ce As gho
oneof ' t he. dua pg,g,t ﬁ,e_-" " & ihGEL B%
register, only oﬂmwpmetseléwsltcﬁbé wj 'mé .-a 43

continued unti| ther esspandn el Fbus ﬂ’bﬁn@aﬂmhwhriés accomphsm; thiatby has

been fully | ogge geﬁ%a%ﬁennﬁebaém; ﬂsﬂﬁﬁtc gocimsibn dnicty 3o plaggany signals 120

register. That i SaThLQﬁerﬁJtiohé/us&[‘mtﬁE 2Pincliids - {"SeuE5 ﬁnlatcﬁ--ﬁ?'igg:iékfeamt ted
on the T bus 153thatfollogingcked by the port par lsﬁe;txﬁé&ljphblé@bmﬁhﬁ]éﬂﬁ:s%loaany _
particul ar time. ~Ad Comp-—Addms -Compare ﬂéﬂ‘@ha dops MMW@%HW@HMM put

T The control gho eﬁm_ c- . bu pecific; aperatiop cqdg é‘a’b‘&t‘?"ﬂm
nmoni tored for tlorg;gélz..{;- nfa Pm speg.ﬂ#&c port -.-'bleia%wi k;e,lgga,aj,kon
of SVOto insure tQWN—tOveledh:paanéxarrpl e :set smtbkc_tatdhl t:a,nndtl B -edtly

read on the D bZELBEL Bit-for. uratl ; .of--.20 pterrupt status.
50w e T R A R i B,
the control logic is ata regqi ster i ustrated I'n

equations set out . in.  -This parity check occur,s on each transac- F|g 27.
in a T bus sequence; and if a parity error Wen a cohnection sequence (to
be de- occurred during any transactlon i'n.the se- 25 scribed later. in
reference to Flgs -15, 16 and quence, the error -is returned as a status
bit in 90 17) |s transnttted over the I/O bus 39 one of ~response to a T

.
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35 protocols in passing informati on between the than during an'El O
sequence, the parity 100 channel and the control part of the device error
is reported during the read interrupt contr

conparator status (RIST) T bus function simlar to the 1.93 is the
conponent part of the port 43 that manner described above for the

OST T

bus determ nes the pores unique address. - function 40 . The dgvige
addregs conparator 193 deter- gtgg arity error is cleared at E&O
‘begi rfNing 105 mines. the unique. »ss for_a.particular _of _af 110,

H 1O or oWB&SHIY RErbr SRHMBRQACAHIVE tif 2 h;ynﬁ@mrr ng the device address field
as showdevie cBntgqllerZﬂnsngcﬂly@oﬁh@cteddous TG4 seaher dinagjt & vke@OnTEhdXand Y |f a. parity

- gre;aregrcéh ﬁé&% WOH'PTC'Pr gﬁg‘é‘k;:&ﬁ?@@s ch“éﬁ g%ggiuazsoggrt
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t ransm tt'IEh!: él’heglpﬁarmeth Ehtat (@ lRDSi's a)PORI daIrEulﬂ'lﬂzus function.
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e e % EarE R 5. St
I at ch lzxansoav oftS &Bnthdligrs 42 /nd a8l of GRCinttipgR6te is to
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“i s set(%%?tfh‘t“}l@w?%eﬁ"ﬂ %“ﬁfl‘mer ‘Qﬂ%‘}ﬁéﬁzw cﬁ%}“‘rfﬁ“&é“llS that the'
ot hersc Qhifiolit Rtatibn ally 3P Ee ot sphe /0
buses 3%elaiThe wahdoivese 199 Cpasshinforinmidae lszt) The port 43 attached to a

par t.i culftam theddte buscléh intothe pert 43 at althenTh cpit fse seagser at i ons

unti | THQ ‘l.t’ﬁlé DB AGGR! iy gﬁ:"t §°1'B§° ’teFFés S ¥ ¥ er i nat es by
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abbrevr &E ﬁ’q as the deyide devel whigh, senderp, shei lesw&ttbn devis | s ¢l ear ed
powe

ller or CP
- by at h&% e gnt(s)r po:erﬁ ccg:::il:l(t)mn. ﬁﬁ{ bugs command.
Thi s 25S§ ﬁ&: ggl B I’/@ggus fgﬁﬁ“ﬁ the Syste hifist fhe eonmand
( LAC) T wihiks pbuq:rctm goingAdpl roesk))wp This which subsequently goes into an undefinablenji t h a
a s, Fignificapt S
speci f i ée P?rﬁon € maintenance. WH fl\ﬁd &tfh %nggg Rg}(FFl wph('%é’hI &XPSK Fl'i p-Fl Op
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the D b in Fj 20 each transceiver 197 circui Tthat is perceived
Once 3bheompal £ rdcé 6294 4R b Srafidnfifidre Owheh Poeer QK hdefond Vel 95

enabl e R ch cannot- be ro rammat j ¢ak vglcmvstﬁswdeoﬂbmateﬂhan
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a stat Us 7Hdlel drPbeReiSl teffm wHidhCarP a4 tnkY aqae&m °137 of  195.
Th e S aknubleriine 207 [Thxse rinchide theatltdt b t NELIRIN cxrcuﬁ §tays in a stable condmon 100

, 588, 8(7B, a required input function on the T bus, after it senses one 3% ensr or nenti oned
above

i o l? izquit 1 ta connected to
[l o T T el o

ﬁs:HQHny art hat device
cont 48| kiew, is ¢obneclzd S8 “wire bxheonnaéuan rtmme@mnmnnbudxe Swltdge leveloati widdhcidf e - t hat t he

devi ce thf?\épwtefthpsatowhe%lw “%MW Wil kegpadeol signals 5
by e B mrm%ffﬁpt LR e A %rpttm 7t e pi ocessor

COn'_[ r ol ch mebzb2|'gﬂ@1h s that power is. within predetermined, #%e I cated in
Fig. 430 theealohmnerrﬂﬂﬂ&h oggsmeﬁc erijpdi- p @ptram lrmt;lferdbsdtane pcmtteﬂefrdrtel 8rans- sor
unr t ( l'ine (i
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the I50 OPHNirg '9 Pintageis Bpsigneditg takeh dhe deyigg gapiro ehél tr ansm t§ers Her all . of

_the dev 1% BPectia Z8dtrol lers 41
“and all E%hg&i Gype ﬁﬁgﬁg’é’sﬁé EE S"Ei»% %ﬂi@ﬂﬁﬁ% rrﬁeﬁl?{ﬁgte port

control 302515 heiebadot ubcb Wiodl¢ 3raps ab®dt a0 utdfﬂxe‘li’d)ﬂerchiuts(atzbmnhxsrts an .Details of
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port %43 _dfhisy Pﬂrmcul*rrrgﬂgm piRes of fm Sriye which are, Y

two di fﬁﬁ’ﬁh‘r’ﬂ&a‘é‘c‘iﬂi R CRUR Sool :&ﬁ dﬁi‘“i%'r'ﬁ& P T e..eof the
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At this point the circuit suppI ies 25 signals from being pl aced on the 1/0
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i ne 202. provi de hysteresis for the system
to elimnate There are several terns which are on the any conditions of
oscillation. 35 enable line 202. These include the select bit__.__The PON.
[ | ' fe-condition 100 173, a required input function on

the T b after it senses one-of .the voltage conditions and a signal from
t he Pcuit 182. unt|I it senses the other voltage condition, at,fhe._.
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0 S a

of the power9n"Ciye tt.gelﬂ@heds on deailinc 1 055 e it i&e vuffeten ke
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rps el
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bel ow the 120 trihsgﬂbf’%‘l’aﬁvg S atk mlal t heasahé veliags en L gﬁd&ﬁe it

regardl ess of t &) (He Q! atmmdfﬂscPQN) belew goigndown 182
shown in Fig. 254 cﬂ? “adrate de\m;tmt“m“e j oo erg’seﬁ“se 3‘;,. %uufehemm@,t nphe 95
described in det ﬂllu!;ttahtdl ngis égu the °“p 8N aeterd nal\mphﬁ@ 186, gurns off the e
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22 have a | esser 1.1 of output driver: stag%‘1 i"clgt"i e
that the power is Ar;gpér#mtﬂsa t jepefati tREanutdcqnotlw“ﬁWt“f‘?i‘cﬁte :
acceptabl e |inii ssta eg)ichsomo%lﬂ nd th 'Hig 25

poi nt the hystere 5&'\ B Bk o md:djffén:maf f)og}d L m@,‘,‘éﬁ‘ of th?two

230 cones into pl g& 186hadde tp e o0 sed by @epPON icenit] @

as one coning ontrassiser 2Haf %E‘p’(‘ ; ?fﬁfe &stﬁﬁmwtﬂ@hﬂhﬁﬁpne%faw““msns
t enper at ur.e coéﬂe tﬁd"ﬁj - i N8 lds cier ithe b Shdebsevery

011 llt

sta t

transi s- voltage | Re Mail |oa@ut1®8trem@nﬂ%‘§ a . ON t infusOhave tthee
resi stance val ue 44 tnh(g?bﬂiptate Bhis, 4n fp é’"‘]lg’ﬁ“wa ] ',ﬁtgﬁ;%nmmawfoowi‘ﬁfg; 120
resistor 202 ap£e@@wwtw¢%§6§m1 djﬁcﬁm Vi saqemﬁg?@t@ ngo N
by the power - \%ﬁ Ithe@ tetdmlaune@atstepc%grhew O 4 fibnO i e TRON t .
the transistor o8 tw1th1na00eptablehmlts £ REe emwalmtgeh@wly
line 188 is The mwdtagamwll%ﬁpua}};%%eﬁmgyt eurathhi mh%dﬂe maenzegi’qf;s 25
di ode 192. t?@mlth‘eTngg‘u o F o mnsbmuspsoftttr‘e BT scldofeng the
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transi stor 214 drives output stages 216 differential anplifier 186 turns
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processi n htltlh‘ietﬂ:pa‘(sm RIpYadEs fir e magxihe M’ﬂt\TdME &LAIIMCDSbus Because of a

pr OCG§§O’¢: ! Bi’g}gaxugu % Q’H(tlémer QJ st r?f)i‘sft%{ km t%pg 195f the ll/ O
bus, d;)a%\ BRidihC EahQevicd ;d’tﬁ@:ﬂ %f ected :

1, 588 80!&e memory Bapdwidib. This alkﬁzs a‘rela- parallel procesgiilg Tdaﬂ pﬂo&&dbp madaissor 113

copi es t‘ﬁ'élyd é‘l'ff'rbfl!) ¢ qERImRTHIng raégmssmmwetmar/ma of the D
bLC b RO BTG RS P ot S (A A 1 ot

"!

devi ce number an t e Interrupt status- and t|ve spe imted only
by menory places that content on the top of the regl ster speed Because the
transfers are in a burst-5 stack 112. node,

the overhead associated wth each 70 If no error occurred during the
sequence, transfer is mnimzed. This nmaxim zes the then the. sequence
conti nues W|th the desel ect use of the channel bandwi dth and al so (DSEL)

.. o o, " e "



15 the RIST state to the abort instruction nodule in another path to that

device. 80 (ABTI) state as shown in Fig. 17. This There are

conmpr ehensi ve error_checks for deseleets—the—devi-ce-controlt-er—41;-—-and-then-

checkimg #dafa integrity over a path, sequence the channel 109 goes back
.d

into thefgd\e failures and timng failures. (NOP) state as shown by the
bottom | in Protection features prevent a peripheral 20 Fig. 17.3
devi ce from,contam nating its. ovvn buf f 688884 85 As noted abave an /O
oper at i on hét ween the—renrpry tne e em These protection a processor \
modul e ' and "arprdcks®r dle%l‘té" ss m ude a separate count word in
typically con@@t‘@‘ ce g{;‘;ﬁ aﬁﬁq,idﬂﬁﬂces each 1.0C tabl e and -a protect

bit in the | O&d HR Ry ichfdnbisl Winedy 9§ e nunber . of table. The 1OC table .

i s accessi blse Uceis&ed&lis rsed;onﬂ BIOfES u@ﬁ'k;f a transfer: sequences, term - :
channel , but - rmtant)yrl ter ess:fﬁ,ru SaddShe 90 nating wi'th an 110 sequence.
Sequences sec‘B‘t‘Fg_sso 32@,10 ?sa QbR Gileamhatiog pr event the from several” different |
|/ O operati onsar%gyl ﬁstadethmﬁlchpqmeée% I ng.- any menory not as- -

i nterl eavedjo r &sedidm mghrthp B mﬁ‘iﬁ _

1/0 operation ngcs aiﬁ?h::d Merlock The pr esent.. i-nvention E
requires only ¥t i ﬁtedoﬁmdemﬁms may. .be accessed - smal | -nunber. of *
lines in the I ﬁ'}%&;&du‘sgt tcmn@!me?‘gﬁ i lfy‘t he. exact. nunber  depends: on o

ane- signed to that devi ce: jous

rocessE(i)

provi de a fliexidgl ertaincrans gfm the channel bandwi dt h and t he

act ual The op@F‘g‘;ﬁsdt tdgsac if iﬁ’%yt tﬁ‘an@ﬁﬁtrol | er. i.s bandwi dth used by each
devi ce. : a&aapdwemwleﬁkt urned on or off to The 1/ 0 system
and dual port aﬂylﬁa thproenttexl;tpr?qwmg_"@‘bﬂb’éi from erroneous signals 35
control | er a0cmemcy of | ._°aF| opne; j?%{’%ﬁd‘l -aﬂ,em duri ng this tine and also to

pernit on line OJEEIG‘ gh} s&ﬁl&ﬁer&ﬂ@iﬂéﬂéoﬁa nunber of |rrportant mai nt enance

%

and system upgrlﬁiﬂenat er;e{,mttse state of the transfer : The present
i nvention uses ssqtreﬁ&s to.al I Theseordm nef ts i ncI ude (a) fl exihility to
ggmgrde-r nterface a wde variety of-

the buffers 2% cdop® Efg?’
devi ces, (b) a. c‘% tdf‘gfﬁl a,cmmasrmwnmo maximim usage of ‘resources, (c)
a fail soft Amegaoinpmm'grdmtl on systemis:obtai ned 105 ‘envi r onment i n

which to access periphera rIapped transfers and processing.

devices in a nulti EP@&?{% gl IFW q%lé Cooowul ti channel di-rect. menory
access pro- |line main erp@ﬁss&rmdseup rade of the mul ti- . vides interleaved ‘2
bursts to give overl am:)mhnpsﬁwes% system capabi | i ty and (e) maxi -
transfers and nini mim wegnden Nb 25 cesses to 45 .mum systemthrough put: (as.
opposed to a-devi ce. Eagly ﬁgmt,ser equires a m n| mim 110 enphasi zing - - .
processor through put orrﬂzianunmbory over head and.al | ows the processor

t hrough put excl usivel’ }B)mmshmB@) ine.trans- -.to naeke maxi mumuse of .the

menory. This action §9%5 rﬁ‘l‘gge mé’ l-arge nunber of canbi nation all ows:
maxi num use of the I/.0° w(-,eab'rtransactr ons. nust be processed by '
bandwi dt h and ni ni nal Agdne; mhe)f\ppliventpr oces- 50-the.1/0 syst em and CPU:

sor. om“b,gu,geJiEFl exi bi lify to interface a wide -

variety of At t .ﬁ@ﬁ'&fﬁﬁf‘ﬁum (he f.co- pendi ng, devi ces is achi eved
because the systE?EEWﬁﬂﬂﬁaﬁﬁégb£%$§§$?gat|on No "25490/ 77 (Serral No -

present -i nvention does-not presuppose any. 1588803), fronrmhrch t he present
Appl i ca-- i'nherent’ characterrstrcs of - a devrce type. tion’ has . been di vi ded

and to Applications 55 1nstead, the present invention provrdes a Nos: - = _
3058/ 80, 3072/80 (Serial No. 1588806) 120 structure:.and-operati.on ‘vihi-ch can oy
acconmo- and 3073/ 80 (Serral No.1588807).. date a mnde varrety of device
operations. .The present rnventron provrdes for a maxi - VHAT, VE CLAIM IS -
mum usage of resources, prrnarrly by nmek- . 1. ' A processor nodule for ‘a
mul ti proces- 60 i'ng -a 'nmaxi mum '~ usage . of nenory sor systemof the kind
in which separate 125 bandwi dt h. Each devrce uses ‘a mnimum of processor
nmodul es are interconnected for the menory bandwi dth. This al | ows. a rela-
paral l el processing, said processor nodule tlvely | ar ge. nunber- -of .devi-ces .
to be associ-“conprrsrng, a central processrng uni t- havi:ng ated wi'th the . .
particular I'/O bus, Because of. a.proeessor clock; a nenory, and. interpro- =

65 t he inherent speed of th j . and the cessor control .means- for
connecting the 130 . 21,588, 804 -

32 processor nodul e’ to any OtU“‘“uH“ ‘“S“l“mmul ein the mul ti processor '
system across an interprocess S wper ated*at a bus clock that is not
synchronous with any of -the 5 processor’ cl ocks,. ‘said i nt er processor

control neans includi ng queue neans- forbufferlng data bet ween t he

i nterprocessor bus and the processor menory. said queu “geans having a_.

first laogic state nachrne operated |n syn- 10 chronrsntmnth t he bus clock
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