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initial | oadi digclofedt h}@tmnﬁnﬁsenotsmuam 2 | qostespandingn ©penadontit system ffoagiient s
of running ro tlr@ {ﬁé |.oaded in nmenory 495. The result of processing of

t he fragnent ution, edfromunlt 6-k to first switch 2 and then back
to the associative nenory noGHRIEFHESCRIPTEONTOF THE FIGURES | nstruction for
the processing of fragment F originated. The format of the output of unit
6-k is thtdb sane B inkentionf isaillhsatatedpby lan gexampley bf iits gapfplicationhando thec etached of

instructions Ln pro ssor device 1-i. This permts the conbining of the
data resul ti nbg\ffg M1eHe processing of fragnent F with the common fiel ds of
the - running r d,gg,a;;mfa g@m\e,!mlé,gvéﬂﬁghenent the Invention. 15 WO
991 42927 PCT/ U S9 /03633 1 4 ~JS ~~? The conputer system (Fig. | } contains

a group of procdigdis adiagramiofia data flow peocmspst!mmﬁthcIsyS!f;mamﬁsls'cdnd switch 3,

ot Uf ragment 1 outig i EERBLSr i s Sech chagofiynit og1ht pozfls Ffinety 2 p 7
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conput er systemalso contains the first, second and third information
i nputs 10, 112and 12, control input 13, the first and second information

outputs 14-15 arﬂg_gego 4 ydioz.g%rgi 5f' fig L)Qa@ﬁﬁvel Bevice for instruction processing of the
processor unit in figure 2.
Fig.6 is a diagram of the control unit of the device in figure 5.
25 Fig.7 is a diagram of the switching block of the device in figure 5.
Fig.8 is a diagram of the control unit of the switching block in figure 7.
Fig.9 is a diagram of the input register unit of the device in figure 5.
Fig.10 is a diagram of the instruction register unit of the device in figure 5.
Fig.11 is a diagram of the executive device for operand processing of the processor
30  unit in figure 2.
Fig.12 is a diagram of the control unit of the device in figure 11.
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third and fourth information inputs 17, 18, 19 and 20) the first and (sagong
. address inputs 21-1 10 and 21-2, the first to the eighth control inputs
22-1...22-8 res ti:vel la' ; : uts
23-1...23-4, anﬁggarlgggy u%lgg’tfmzezllﬁ%ur\tgg%‘ﬁg@ﬁl{rjg{{htgggﬁﬁée{“ﬁqp?ﬁi|p'nf ormation

out puts 25-1...Fg-18.is Sdtagnain ofithecdutfutaegistar wst ofthe device infigure26]. t he first
to the fourth groups of ,contr?l inp ts.27-%. .. Z7-N, 28-1...28-N,
29-1...29-N, 30Fig.15 i@ digeramof pisecond sHitch et s SYHerBURERYS 1of i nf or nati on

inputs 31-1-1..g3%keks meg - n f:] d the second groups
of control out pﬁlgiié%‘iy e %Klggé%ﬁ%’lg&ult%fwé%g‘ﬂ&hﬁhg?%rﬁgg of exchange )
out puts, Bach oFigWiish diagrdrid€a stitehifhg nmit ofthetswitch irf figusé 15.nf or nati on) the

second control and the second_inforpation outputs 34-1-i, 34-2-i, 34-3-i,

and 34-4-i respbtlidiepyliagrm of thefgadingss ket sopisakumtaf thovait i iguahle. 35, the
first and the s r cyota i .

37-1...37-N) thg‘%%@ﬁ% 0 O%B%h&%rﬁ%&hg%%th&%ﬁs ré%“T‘. ‘%q@"ﬁpgt he third
group of cont r oFigi20[dsa diagPan o8 thelpriorinecanembanit of theblark in fiferert®t i on i nput s

40-1...40-N, the faourth, group_.of .control inpyts 4,1-%. .. 41-N, _.and the third
group of infor ngiZdrs 2 siAsram 25 the input SURTY recaIag P obthg dlock infigureddnt ai ns

the firstato the tai: : st whi A3 N 44 1o 44- N,
4mcp | qd0 N, t hf;}gfélﬁr;ég dgarﬁ?d&?%g%g@gfgglﬁ%r%F%ﬂ%i&gﬁéf%@n@%gﬁ%ﬁEepm- s
46- 1. ..46- N andFi231is a diegram of tire tfansfotthergiransmitdér of ol switchingtumittifs figure 17.

48-1...48-N and_the third group of information outputs 49-1...49-N. Each
associ ati ve menbBigy24ipadiagram of & Sutferingsbleckafithe systendin figwpul- 50, zeroi zing

i nput 51, inforpxaty i ﬁgﬁ@ql 0 okl control
out put 54, inf or Sicigﬁdg%t%{}t%?ggﬁan sé@%ﬁéé%%qF%#%éoﬁ?&{ié@%%430 First
switch 2 cont ai Rig. 2608k Ididgrarm pfih boffer dfhike buffesing hhumfigdre@dnt rol i nputs

58-1...58 N and the first group of address inputs 59-1...59-N First switch
2 al so cdBt ai nsFigd is @ diagpgm 962 sonpql unit-of thedmutep gefagyre 26. —n: 27 ~r ~ JJ

it or mat i on | npheesg s R of it itbaR demoiadiui; bR AR o1 p

second group of Figthdrie s didgh@t of a &idst Switclbof the spaenndlfigureup of information
inputs 64-1...64-N, control output 65, the grott;gl of information outputs

66- 1. .. 66- N andFig¥ igesliggram of 8 sontse! usiiof thessvetchin figgz39N. Referring to
Fi gure 46, each.fragnent routi.n [ OCesSSin nit 6xi ¢C ajns. ftirst..control
i nput 68, seconglg(‘,%ln Ia(ﬂtxa%r%rgeg‘a ,Sttnﬁsl'r!h ocngrr?;]l?‘"(ﬁ'lrt O?W[?Lff)gt%},unfqdﬁ%gh'%cg'ghtroI
i nput  7120f i r st FiglF20is @aidg@éimiof R Weceing contronghit Bf e @Bfitr) nit MPAEuré30. t hi rd
information input 74) first caontrol output 75, second control_ output 76,
address out put Fig-33i8@ disgrem odeisyitching eentialuniz of the; Gogtrolymg inifigHes 3&wi t ch 7

i ncl udes controk. j Rpt - ' . . "pws . 8%]1%
second group of i:lg()g??% Z@%ﬁﬁé@ﬁ%&péﬁﬁﬁgggﬁ%%ﬁnéo |nf?gérg%§gﬁr%ﬁll pu%'s 82
1...82-N, groupFiy 36@d diagranibfiun exeéiitivé unit 88tHs, precedsihg gnioinpfgusé 34.ut put
exchange. Each %,rougéﬂ] é{q:l' .. N of output exchange contains cqgntraol output
84-1-i and 15 i FigoPhat? S8R pfaAn auiput registeienthef the aracessHig unitin ighres4.
cont ai ns Azont r Ok | RPL . [‘aLiE . . R - N, group
of addr eszg’ inpu? lsdggl'g 12 §1§§ - ,P@écéﬁgg%%ru‘%g{c}&@% tdr?:g'ﬁn%nlg@tléﬁgg&%“f . 88- N,
group of inforngid gg is HBaERnBEF dcontdDumit ome?r&esm\glﬂﬁﬁin%uregﬁpup of
informati on outputs 91-1...91-N, and group of control outputs 92-1...92-N
20 Additional biig 8Piinedigeraakoba fifshad wotahrafithe sysiem igdigure kst group of
control

I nputs Fig. 40 is a diagram of a second additional switch of the system in figure 1.
Fig. 41 is a diagram of an additional buffering block of the system in figure 1.
30 Fig. 42 is a diagram of the buffer unit of the additional buffering block in figure 41.

Fig. 43 represents the general appearance of a computation graph.
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1 94-1...94- WOSYEIEH group of control inputs 95-1...95-N, grobiplyfe9/0363s
information inputs 96-1...96-N, and third group of control inputs 14 p1UG 2007
. 97-1...97-N. Mreover, additional buffering block 9) includes first group

of control outpuyts -1 - s f. information outputs
99-1...99-N, seﬁﬁﬁ%g‘FB“ﬁﬁe“Z?ga@é’ﬁ{“ 5?'8%%%2%9‘?%9% .. 100-N, 25 second group
of information @i M8 $s 40skhdmaticl B the dEMNASW OptbedidroporeiBl SMETsPdted UBOIRE

circuits are not shown. Each processor unit 1-i (Fig.2) includes the first
and the secondvenmonches 102 and 103, the first and the second switch

control units 1Q4 d 105, for.t fi nd t.he ' second.sw t.che
respectivel y, eg&:%\%é‘ S%%a“f/ He &e(;trhe iﬁrﬁg{hf ﬁ‘ce‘%"gﬁe BroSEsng; Yyt Hﬂ%oﬁﬁ’ga%mm
execut i ve sdevifaRe frventigier and processing 107. 17 WO 99/ 42927

PCT/ US99/ 03633 1 4 ~."~;15 c002 Switch 102 contains the first and the
second control inputs 108-DEBAHERHESCRIRIIONQE THE BNNENSIONh i nf or mati on
i hputs 109-1, 1Q9:2 14-1,. 110-2) and the, first and the second.. nfornmation
out put s, connec&i‘ff %ﬂpl}’ﬁéfor?éngﬂ?%ﬁ% & nﬁ%’-ﬁ%'ﬁﬁ{%&é aoqon}phlﬁn% F%sgeég thay uﬁ[‘ﬁef. 5
Swi tch 103 comt rikziplédff dat$ tflod Prddessirnie dangarfUlir Che isyststh Sutilikds HaRNflow
111-2) the first to'the sixth information inputs 112-1, 112-2, 112-3,

11 3-1, 113-2)contrdl procassing tecproeassas thomainarounnasdf aprogramiticmg execysed and the
connected w th tlge out puts.i4 cfgl 25:- 2 of thefﬁgroceﬁsor. uni t

respect i Vi1 y. o8 NEmangy Rringipke of 9ak3 Progeingdq PRYSSISAFaRmEpRiPUIneSt and t he
second control ITheUddtaflché, cohftoll phnciplecoff Edrhiputhidnt ReudedUol HufMRg A oRerafput s
116-1) 116-2, 117-1, 117-2, the third and the fourth control inputs which
are connect edpragram beipg execured7 Tha anap raitiges angprogessed ising the iprinciplasi of tiasa
fifth control output which is connected w th output 23-4 of fhe processor
ni t Second G eBraer e CorTrERAE eresiElaBHarE Houpds. Suiin b LhBTRe
control inputsfihdét papalRAisnldr exirb@ted.iFragmérs hivingd #WchiNcHapdtkdradf cOripBtation
120-1, 120-2 and 121-1, 121-2) the third control input which is connected
with inputd 22and low pasallelismcsush@s fiagments amthe: foem fof trigonomatricodr atherpfunctioms ch

i's connected wi.th out put -1.0f th cessor unit. ecut i,ve device for

i nstruction pl?oécdzrﬁ%hgo%é%? ﬁ‘éﬁ?‘ﬁé@g?‘ﬁ%‘?ﬁﬁ%‘% aéﬁamtcﬁséeE‘ig%% ot eé’f"af‘ﬂput S
122 and 123, piRiglés &f camputhiich. TR6ERSInE @A thieDtra@hidnd Ybstinkd4s pedorkwed, withtfut 20
third control output 126, address output 127, the first and the second

i nformati on oparpeipaticpes assrfiative memesy.t hird i nf ormati on output which is
connected with e output 25-3 t.he,processar uni. the first and th
Cotong 1 nf or ot 16 SHBEH seRmé ota SRRARKGIRER N bid ot & SPR s NG AT, e
processoraguni fode§ HAB Cdrky/ Bbnhectid}e tzﬁehﬁddis.t ‘(Iji'hé2 ?Sdési fepfes&i Ypefition§ RHA $heMBrcsh

are connected with inputs 22-1,” 22-3, an -5 of the processor 25 unit
respect i vel y, repragentrthaduitie of tokeps tthrougin she evstem. t The infarmation Tepresented by a
processor unit Execu%@,ilg‘fe)\li’:aﬁe for operand processing 107 contains the

first and the"¥EddAe fits 130 and 131, the first to the third
control outputs Tokéns dBBforhdtton AEANRES tHAY hebubdivided inb®a hiimbér éf”ﬁilds.ﬂﬁ_eﬁ@cond
1S

information outputs 136 and 137) the third information output whic
connect ed wi t may linclude: gnuepcpde Fiek 1o represemsthe operatiern to be performed gn thetdatand

t he seco i nfor i On, i t Lech. ar nected w ipputs. 18, and.. of
the pr ocerg-’sormgen?%t“r eé‘bééglt??p\;g e\illl\m}leh'gﬁ’trﬁllaﬁg'ptt%%f i?é(’?ef%epho ‘gﬁ{ rig'f) qegtf)'f'tuég
whi ch are configls ffrepfesent\dhe D9 b7 ddstiitiols dPAGAEI6 Which the resultSof proceseing h

inputs 22-2, 22-3, and 22-6 of the processor unit respectively, and an
addr ess are directed, and other fields to represent the context of program execution, tags or

keys to be used for identification during processing, etc. Keys or tags are used to
identify the iteration being performed, the individual tokens of a pair destined for the

30 same node, etc.
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input conneM@®®W/42827 nput 21-2 of the processor unit. Each swiREHUEYHRESI
unit 104 (Fig.3) and 105 (Fig.4) contains "AND' elenents |38 and 139,14 QR5?90;
.elenment 140 and priority coder 141. 5 Executive device for instruction

processi ng 106 ( tai ns nt r ol switch,143

W toh ng bl ook Padket pERRTERSR SPR sre ardh theird sustided inf o rimtfe A At ag,
arithnetic-| ogAggékégn,g dy cofitald) onk/onrwoQfitd iddsW t ch 148 and input register
unit 149. Contr unit “142 contains input 150-1 for zeroizing) the first
and t he second |ﬁ‘|hus$nr0gm50mnamdccbﬁd)n§tda)dat@ﬂnw praph ofill indscakée the direction in
transm ssi on, n control nput .150-4) input ,150:5 for |nstruct|on
type bits, i np‘M{“aﬁi‘sge g g Wﬂ#ﬁ?ﬁﬂégﬁ'&ﬁ R ssg’iggﬁﬁfh nedHBTOCEsSES he BIPUL AR2ALL
resul t sigmi fig@angadsionddr mdrdRedultd Aesttheli Qb at e -bhibSRG DFSAe b ik ’otl'lé}pUt
150-9 for the instruction code, the first and’the second outputs 151-1 and
151-2 for the mhaes readi ness signal, output 151-3 for the control of field
swi tching, contr 15 outputs 152 1 tput 152-4 for the contrql
of data recepti o%‘ stPaﬁjﬁulr?fg?c@}ilt 2 35 %&ugﬁ’i‘gfo?%nﬁf it WC’TS‘%SC&"?B
the control of it etNt drBBesdiamms 1-i QN i8 WipbGillvd thieger =k NS | faitchand
t he second conc ngﬁlenp s53 1 andI 153 ,l th)e fYr s?eggng he s]ggcq)in% shifich
information i rmubmm&hanhuﬂ&&gzblmkcs and Wssmmatwemmnmrymndummewhed Mi th
t he outputs 127 and. 129 of he exsg)ntl ve device 106. 20 Switching bl ock 144
contai ns cdnt r‘éﬁﬂoﬁ‘ﬁ‘ﬂf"é“‘%ﬂ it g inforntation inputs 155-1...155-10
and 156-1...156- R tR5MRLicAN %%BHp%aE@ & t Pghlg of
executive devi ceﬁfgg %anvmgth |npu'?s 153-73 an%g !ﬁ&tm‘é%\fm&?h’gﬁ of thé

| nstruction regcetdswitch 3. ThSusecoftmiffesng blook Seh ithe staningtpra&eés 1s its additional

i nput 157-2, apd {nformation outputs connected with the inputs

156-1...156- 4 Ypcihck 144, 25 The i nstruction rrermry 14b cont ai ns | oadi ng
control i nput 15 B s?eqf ng
control input 153- %en%r%(ﬁ? or n~ at @hﬁbgﬂq ¢ tro gvg%a%ﬁgggédéﬁ?éﬁ
the cor resjsondirig at tgast sneldssociative dnehioty mcrdmetdndacasnsrterﬁmt swoitchr &gl att ledst waet
145 and with the correspondhﬂg Lnp uts 130 5 ag&g éao 6  of the control unit
142. 30 Arit hnisePRd sFl athe F“{“ALQJ)“‘& wifering BRY P8 Farged AUt P SeRAdte o

1551, Tirst ondeeRoRgeror oy 88 oaR BRI el el 0 9 ik s

oper and i nput sinédrPoratedint otld-uBixs of the tsysvem, sock asoforlenample,]zsﬁbcéndfswmh and
second i nformati Qn outFuts 60-1 nd 160-2, and control. out

Loadi ng switch 14B ac8ystem wathimere; amens@eq;ﬁaor MRk thetdesign i an u"E Etsrfnena#d

161-2, firgg < on
out put connec?&g éﬁ\(c}\neét}go {sggef;e{r:\% ﬁleésg}ngsﬁsqﬂgr?étg%éﬁ ggﬂﬂ rr%)érlé)}ic ?Sg%&
| nput regi st erothet protéSoc anit.eThis aﬁ‘oms reettain rydwdntdige? - Ror emafnplesraf b of wemeral
162-2) . |nfornat|on qut put 16 1. Control,L unit 142 (Fi
cont ai ns " AND' PRF@steria <Fsiem fel 18 Heessystsm ul stil) Speater withaut ne Brisa L%F'B%ﬂé BY's
167...174, gI]aanin Selni ehRRt
179...181, " . oo R{sEr B bideiahy eéngz%'s%'%&%m thpr "ﬁtggs\igiaéj& SO Batruction
triggers 187..méMdry i) Wwhidhemey be stiSdividedl i sfhﬂﬁf sebtﬂmte,nWhibﬁa)t tandmapkp'
el enents 200 and 201, Sw tchl ng bl ockéé44 (Fig contains registers
202...212, 2% onfledigatedhiq a particul @'rﬁi‘eg‘W"F Hge. Z@LEFOC"%_‘?Q““‘?LB‘%GHF’PGFC ARy Rumbes
(Fi g 8) cont ai g t t 3 d:
control out put o Eﬁe?t-}yuvggg\ﬁgég Brefefbly, e givel? BrdcBisol WRi! SachSéecuthit3devidadis
best suited to processing a particular type of information. For example, each processor

unit may comprise two executive devices and local command instruction memory
subunits dedicated to each executive device, wherein one executive device is best
30  suited to processing control instructions and the other executive unit is best suited to

processing operands.
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“Input regi waeevazeitt 149 (Fig.9) contains status word regi St ACTAGY9/08438 St
data word register 265 and second data word regi ster 266. Instruction 14 ALS
.register unit 145 (Fig.10O contains first and second operation code 20

regi sters 267 and 268, and first and sec tﬁ instru ]OI’I nunber, regl sters

269 and 270. Ex&BufRHFE cemymand ingmicken §et qf the program Yeine cxsrutesis loaded g
out put switc r I t I t U
275, | oadi ng%ﬁ% %Q%P%ut q?%%tatg ryrggfstrégéﬁ% W%%ﬁl hclgﬁ% Eﬁ? t% Z%‘V.’[l%
contai ns zer alewicagnd nypitit a2138a11xnexhonyssubamd dedicated] to repch sxécmnve&iwict: those

transm ssion 278-2 and , Starting control in i nput for
i nstructi on tO§YACHER Y$ ﬁﬁﬂmf"égc'{“ﬁé dﬁ%‘ﬁ’i)l‘ghﬁ&;ﬁ@b’s“’é‘? dhgamempgy
rnput 27857 fsgﬁnxﬁ%dﬁdafé t§ wl&éaﬁogge‘géegnal i nput 278-8 for the ALU

[

r eadi ness si gha rst an second out puts for the control of output

swi t chi ng 279- 1Padkdts2déitided fort protessing in itheprucesoomnitoate direété®-tRroughitthet
for reception control 279-4, output for starti ngl contrql 279-5, and the 30
R

fi |h rst to the bufferng blogk tothesaeqndisvitchntheubigring C}f W@naia@speﬁcg packet onthe, of
LT X Gt po s SEfiE P of éft solnalin¥ho phck el Tudhinds Balkbes g difbeigd sond

280- 3, infor rmtoxﬂrkwltmmmhéaﬁmma&&o& aftedstafiige Gn aamlfcr wheil havéri forwsardingut s
281-1, 281-2 and 281- 3. SWl %2 cont |ns an i nformatign out put cqnnected
wi th out pBt s Fesxamale; the Btf asing, hlack Mo disupguish Paskets;Gontaining PPsEARds drom
control input N ] 7 I 7

first and secpgng& e?@%ﬁngl %@ﬁgﬁ?{g&@ﬁn@c&’gﬂ‘ﬁ% ogt%ﬁ'fgsu @'&é Bﬁ)cg{cfn %1 3

of out put regonipeise anlehstohs. bufffes dedicdtédto reeeiving opérind Alackéts andnd ldasrndnag
switch 276, and thejr connections, are anal ogous to the corresponding
devi ces 146, buffer desicateddtoiraceiving eANtPLINGENGHIOBS. 106, 10 which are i I ust rat ed

Fi 5.
put o 9821 ang b sE8e° siicH Rehuchfidy QREBLAZ, B0 Sk MGG M |
271 (Figasl 2)av6$l>d.’|bl@pﬂﬁ:ess@? unit| ®referably? 8dchlpavket ABdirécted AND oy eorahié dext

285-1...285-4, "AND' el enents 286-1 and 286-2, "OR' el enent 287) 15 "AND"
el enent s 288-2vailable progessor upilbuk plsonisdirestesl sperifigallyi tp the fxecytiys, devigerest

| ts 291- 294
o oons 3 AL, B icCoronfily G pRlkeF R hé bpAOTE Daditt ime, Fritiplidtlf
e | enent 297. fréthttie see@rdsivaitchutoiat praoeésar kaniy is determiredebyns "frexgadilres's swithing? 99- 1

and 299-2 for the 20 status word blts of the fi rst and the econd oper ands.
Qut put regi stfégimeniThabisg contrel signals.difgch tiaasmigsion of inigrmation o the secpnd and
second regi st a

S eta o2 acitpbe ol piekryR Al i GRERIARuEHRe Hirc, R0RERY 2

and second canéansltouninsmit3ififrianon i808a Zecdhd switthf for 8 tfreenprosessonang wFor hi ng
units 304-1 and 3% 2. Each contr% uni t 308 1 and 3Q3-2 contains control

i nput 305; t HXFPlesthetEansTRIssioR may by Aeqted By the Bresense of aflredea®r1. . . 306- N,

S(r)(?)ués of Ozowt r %ﬁgkoe#[ rga%'igérgygh %’i@&ggg&ﬁ:é@ a{gﬁﬂ)cﬁﬂgcighcf\l ﬁf -l rb? pfr&!éiﬁﬁg\l_ N
and 312-1... 3dre-obtained. Faaesilwis tadfinahgsult) lthatw&-li nandestifiéd foreamother nedd, hiwe

first and the second groups of control inp fts 313-1-1...313-1f-N a r}‘d )
314- 1 . .. 3P4- Nesyt isdyegedto awapmf.tbwswguﬂ the gesult ygrs sigglenput result, that is,

T e ek B B s o

rou control
3l 7-1...317- Nauﬁ'enng block for further processing. If the result is a double input result that is, it is

2007

destined to be one of two inputs in a subsequent node, the result is sent indirectly to
the buffering block, through the first switch and the associative memory, for further

30  processing.
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" Each cont r oVOUMf4292303- 1 and 303-2 (Fig. 16) contains a group "TY¥EI4dess
signal formation triggers 318-1...318-N, readiness set control unit 319 angd
.switching control 5 block 320. Readiness set control unit 319 contai h N2 &-
pairs of first S R - -2-1. 1 -1-N
o 320- 2 N) zeraict RREH feckRRLY Pt iditch it wh rhadBhts SRATC chi e B8
i nput's 323- 1. prétessing. Thedfirst swilhiutilizesncked 2 dach .t3Rér Nceibed) t® d@ermiihe GRUHBUL S
326-1-1...326-1-Nto, 326-N-1...326-N-N of switch channel nunber 10 bits,
and N groups d&okenispairds glpeady stpred moassociayve snegwry.Nif the paimiy foyng, the rwaitekems

cutputs 3o, 125 bl OYEr R s0EkE” Pal Bl fre RN AL BIR Dbither
setting, the finmediateh] drheficresornge GihoasscigtiveCmemosy vatil 1érS forkArding. - 1828e N

and 330-1...330-N) zeroizing input 331, N pairs of 15 first and second
control input SeEied tokensprinisnct found, thesokenns firgcted 1ooand staregrin @gsosfative

| - _ ) | ) f - - | - =
33411, | 334 Ry to e bR ai THR AR e R, B8R4 BrocsBRY °
to 335-NL. .. 33ait ho Nnodsssaldtive meannelodsietis ide@rmined byhe "fikdd’ sHdgéssUBwihing

control outputs 3361...336-N. 20 Each switching unit 304-1 (304-2) (Fig.
17) contai ns hegimef Tagluisndhe iswgiemseorppiises fixed agigress Hwitching meansutop trensmit

regi sters,338-1. .. 338- . f Qr.nerreceiver 39-1...339-N, a
oroup of 10 iEpmiatom PSR Bhiid AR ELSBHERG RERON RSV
341-1...341-N, the éxaniple, gh @ssociativé Rfenfpy ufidmdyeddinpriae inRiré tithonk- modide ol
controll ed optical transparency 343, the second group of optical |ens

rasters 344 29sspciativemeqory. lr ship inftances ptoken d4s dirscted to3a pegifica madsleponf

| aser oscilla .. 3406 r -1 nut S
347-1. .. 347- Nfl&%ﬁ%%?%s}?)ﬂ%&%?“%% t‘g{%"gﬁéﬁé‘r’? E%Sé'%f’a?%wé?‘%?&%ﬁa%?%‘e‘%% et
control unit LY fdif ¢ encBiied avithathe safmericely igrarder @f facilitite @h€ PBifihg oFékens.
1...354-N, _group of "AND' el enents 355-1...355- second group of "OR'

el enent s 1530 Preferably, thegwmber of the masuleris detgmined Fogethe key eswdedion thectoken r d

Pt R b R ol S R R
doubl e-i nput "hatlar®heiBiplied #a8e processosBffit.1- N to 359-N-1...359-N-N, N
groups of N-input "AND' ‘el ements 360-1-1...360-1-Nto 360-N-1...360-N-N, N
groups of tri ggePrefegahly,ithg secogd switchNandjorthe-firstiswitcBartilixg ai optidabsyistepn, suetht r ol
unit 362 and input. _query,receiving.5,unit 363. .. Referri.n 0. FEi qur 0)
ori ority cont Pop Gt of SHA| REGHL TSy TerAS SRR IRy o, BrRaplR,
fourth groops thd sysfitt EmpMdet R Ieast3Gife dptikal sydfefir {0 Piciligfiéd switdhing. 304 -ekamiple,
364-3-1...364-3-N and 364-4-1...364-4-N, N groups of i ngut S, _ i
365- 1- 1. . . 365-eacNfirsy syghnecomprisgs3- fimengipnal aptigal systemeThe direensiopelneptidal

and the first to the third gro 0. 0of contrqgl inputs 366-1-1...366-1-N,
366-2- 1. . . 306 $p pmpsesa YgiBmeseRloriifh £ dose WGE: 4 photorkereill Ay
contains the ftansforédretéiters ThO 0Ptitdli spsteinyme0alies TodPris@ B EoneSiled’ ddRector,earent
369, the first and the second groups of status triggers 370 1...370-N and

371- 1. .. 371- Nfirstrgropp of leng rasiprsop copjrolied eptisat frapsparency, gwra sgcogd greum obf

query U L98e! Sutb s ol Noabl o 050 9 e Mg R el coce
375-1...375- N frgidl thieripudt. re%i&ZBisNraxﬁﬁﬁhetdha Seapfdmer-auRsmitier MNVhicle tRFunilk]
377-1...377-N. The unit 363 (Fi g.@é]éstzigqont ains a group of switches

378-1...378- N cedelistrapstomedto spsieb

corresponding to the serial code is transmitted through an optical system to a photo-

~>

[((@;> e

Agtransmiggdto\the laser emitter. A laser signal

receiver, and from the photo-receiver to a transformer-receiver in which the serial code
30 s transformed to a parallel code corresponding to the packet or token received at the

input register.
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"l nput querwo®sdai ng unit 363 (Fig. 21 ) contains a group GICRUSHINA633 £ 90
i nputs 20 connected with inputs 332-2-1...332-2-N of the sw tching contr &5 20
. bl ock 320, N groups of inputs of output channel nunber bits connected with

i nputs 335-1-1...335-N-N. of the it chi control] bl ock 320, and, a group of
control out put sk W&P%ﬁ‘\ﬁ% E aPﬁi\glét @eﬁ%-"ﬁ“i Touting Pracessing upt PSF‘IQ"yngdbht rol
unit 362. Ea ] - J I i . i coder 0,
count or 381, b YR SFERorEEE, ¥ Hrorky OF ot rekthe BBl R BER L6

t ransf onner - figg @tdieona IGitch (Fsegon@2ddidanal awvitch & @nt additiond] bufferirtdblock 9.

i nfornati on outg)gt s 349-1...349-N of parallel caqde, first and second
control inputs Bsgenerahnthesfsagment fautine, procassingobnit Aptien of the pysigm displosed0- 3.

Each of t [ 5 ' - ' . t Al ' " t
384, 30 aipl PRI of nist SR PSRl Touhe robesbdr w2 ARG st pliGaF 00!
23 WO 991 424itch, RETéddb90¢é Gedond alditionh! switth0®, dndcd leasapné addicondl roaffering t er

347-i (Fig. 23) contains infornzation output of serial code 351, control
i nput 352, abb'-?cﬁiu_p of inputs of transform ng control 352-1 ..352-11' and a

f inf i I : = 1. = ferg | ock
2O ok contElh pRAE oufbu O dsSbcifiRmendey iy a SAL polagE P dne! O°
buf fering uniprocd®éing of kifeagmkm} rowtiieaghs sbits haf the rfsfictionalt fictdd arer trinsatiméd &

outputs 390-1...390-4, the first to the third information outputs .
390- 5. . . 300- buffemunit 9 dn aliretheresprete e fusther Nyank of deanpmissien ofithp starkng

di ) . _ .
S 17 PoC N BabR G AaghiR ¥ I Al SRERAMGTO P ot htilonds ealfiiiden.
i nput 35, theffopidkag@f@dn ahtdutmansfr Bufferniitt 5 th@ge dirgdadditidhal BRitdR 7 to

correspondi ng inputs of the third and the fourth groups of control inputs
39-1...39-N nt rputineiproxesspgnitifei. fi rst to the third i nformation inputs

connected with e r.r.aspondj i : i ksSte .t nd .1 he
third groups of Ji'Penﬁ gsr rrag? iﬁ'g’ﬁﬁi %‘ﬁg‘thsﬁ%"%"g Efyg ﬁ?ét4%§lti_r§t_ Q% ﬁﬁg%ﬂ £ tﬂe
42-1...435N. Ffé\ﬁfbﬂiﬂﬂ t Fsitin® infocs i urit@ 64l J6sNy.he first and the second
buffers 391-1 and 391 15 2. Burfer 391-1 is used for tenporary storage and

transmi ssi on of In pentragctq dhe pracassor anis Bok.4 d-N3avhere gach paskageopr A&ry

tructur e and RBREIoR) 1, SeoSREl RemBR Bitailes Bl i bdm Binby oigfe
means of i derfrbdessing itindefiniterpartt (fpasiets) lof e miacbutiiéldetomplétely prodessédl- 2

(Fig. 26) contains the first and the second control 20 inputs 392-1 and
392-2, the fiandonlyfinal tesultsease transmifted tuthe @ssociapive memony-BodiHes $92.44N. t he

third and.the fourth contr.ol jnputs 392-5.and 392-6, external gxchange
nput 30307 hEoHditk SPERes. (OBEiRAnE 8 AR Vot et S RleN o CAPEEE) |
and 393-2, inf gérfﬁﬁﬂe@@t et of3fiBaBoadt oﬁh&%bﬂ?hte??“s{&ﬂgﬁstﬁ}&iﬁhﬂ antodht
Each buffer 391-1 and 391-2 contains output switch 394, group of "OR'

el ement 25 3%ffragmendHf Hynnipgooptings areNgadedsinanemmary 4985- 1. . . 395-4, the

(397°2) Tmput  Shf FelihfaProgesdng l e SREmERLE (g H0EGNG o g, &3 o Bl
399-1 and 39%ydich EAGHY GREH bk tWkle 8R8cidtivNfheddy sddalt &Jj "Whérethe Qtarfikg PUt S
400-1...400-12, zeroizing input 401-1, the first input of packet code
401-2, tRé fiingructomfardhe progessingfof Swgmentd onigigatad1- 3, the second input of
packet code 401Tﬁé fgrpn%t of &%%%tﬁ]rt] %f Enrﬁ? 6Ekhfs rt}cxje gaé}ne as that of a half-package resulting

from the processing of instructions in processor device 1-i. This permits the combining

of the data resulting from the processing of fragment F with the common fields of the
. running routine.

30 The Best Way to Implement the Invention.
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" WD 991 42927 WD/ 03633 ~ ~~' i ~~~~ control inputs of recBFURSE/ABeI3 5
and 401-6, and the first to the fifth control inputs 402-1...402-5. EalcP of 07
,the control units 397-1 and 397-2 (Fig.27) contains priori ty coder 403, Aol

403- 1 403-2) | 0gi cak. " AND! 04- 1,
Son5Th° o5t o e EBinter sHitef Mhie (\NBpsfls URLS of Poshssot pbiG oty LN Hesy
decoders 406- Iswlitch- 208n keorddoswitél3 2a leroud A -adsoblativd Redi&H! nBAGIEs AL LURSN Of

decoders carry out the function of identification of |npuf packet type and
they are diff endferingnblpck rf,t aegroupoafi ragment ofoutine prnd;&smaumtso@-h .6tNe fgstoup

of decoders 406; ed for |d nti f| [ truction

wor ds packets,? d&ﬁt?ﬂé%%“g&bﬁa%ﬂﬂ%&ga'&awm% Za“fiad 5337 %jem:e lock8eq for
identificagion o PAstes! I t O i}
(Fi g.28) ctgnt ai nfsrhgt%f%1n?rwerregl st e§s°4g§fﬁagga§g?8€|sgﬁlsre% rrerm? F;zﬁlg ﬁgﬁﬁ}‘. fnpl(“,&I\/U)
408, built in Hhdloapyd 12,tdontrobinpet 13,cthdifisst| andesdcond iRforsiadion Berparsal4-a8 and

Pat ent No. 2035069. AMJ 408 cog%ai ns the first and the second i nformati on
out puts 409- 1 BEHOYFSTRZNEANRUL6: | st and the second control outputs 410

and 411, the fir &QHE rst

and the second |?i{;egér'ﬂrr%% :&glrifgw\{)ﬁs ﬁl'tl%rgliesls tsls %gn té %]ﬁ?rs Pecﬁgg lf(hif_}ﬂ a§|§

cont ai ns cont rtbbnhmfbnﬂdﬁbramﬂuts\mﬁ 8, IYand 20, tHd frst land hécohﬂ adﬂx&k@ﬁipuw 1h1
ncl uded in second switch 3. Control unit 414

swi tching unit 30 n‘g’lS 4-2)
cont ai ns dfchaAng 212, FcﬁFStdet elgmh@ongolgmw@ 2811..23n8 Fespecsivelyuths firet to the
416-1...416-N, tr (o) 4
417-2N-1. 7f°§ﬁ¥' NOHeF o ofitndd "J\# 3k ticaﬁ‘f n%H Biss ‘\}/‘?tﬁé,‘ %‘c‘)n d ahe Jﬁ’yp 1 the, §fth
zeroi zi ng |npuhfo#&19tlori ommsensdl s286end groups of control |nputs
420-Z...420-N and 421-1...421-N_and 2N pairs of inputs. Each of the 2N
pairs of inputs S6FANs FEtehcheonsaing ¢astrol ipot 26, Theaﬁu@t tecthe eurth groups afi goreral |
25 Swit ching o} ofyql\nf ou

Uiﬂgﬁts %51 Cﬁlha'Zssl SN 0242 1 f29 N %g‘%ﬁ-ﬂn ﬁ%ﬁlgr\ﬁndzﬁcap%g&lpaf N

422-1...422-N orfmati bn i NPut's

inputs 42451 lof. mﬂﬂ'ﬂ’raﬂioh\'lltl ts43ﬂ-121\t31 1-N'4fid %llhi\llotu-‘a\mt el fgt aRd ikeOkecond
group of control outfputs - 425-N and a gr |nputs 426-1...426-N

ou
of receiving osmupsw cogtel ﬁ'éipuiﬁr%ztl .4324N(a|ndQ3-3@)33c§nN£rn@ps;apfgp<ghqnggfoumqgut

query formng tr tg anspi Ssi. on £ORILQ

fecer vi ng contsh &8 et B6ndds e e donbrol B RRRRIGH o Bba chih e
receiving triggessd mformhtion 0thutd’$4-Bi, B4R4P ufs-daﬁ@dwsn réspecitvely. WO 99/ 42927
PCT/ U S99/ 03633 1 4 ~l~~~ 2~~2 1...432-2N, a g@oup of input registers

433-1...433- 2N akueffaring blgsko$ contains conwolewpat 33 4hg ﬂrstz@d thy, seqmﬁlngmusswén

cont ol 128, S yTEne 1 P Al Koo o g BB -
group of 5 "OR, s8-NTeRY fhirdSkodp of chatrolNnputs 39SIBRN G{% s@é\ﬂ{drg}bu;blﬂf infétéfation

(Fig.31 ) contains N pairs of control outputs, each whitch contains the
first and the ispets 48-lgudQ-IN, thet founh group of:canttollnpuns 435:.141#11« cand thg thidl group

1 aa7: 17N 19 brmeban b Aze) AERE Byferias VAHEK wh gortates b it e of

control 10 in 4 3 ei O4HeO t
429 (Fig. 32) Pitbiiod'oF %PFSS?%%WI 3%)"%“0?"3““‘ PRl fOfi %3?@32,\'

the first 2ind seoend gromps of formedtomeoutmtsl 86-11.46FN a4 A721...4NN, the fourth group
of control outputs 48-1...48-N and the third group of information outputs 49-1...49-N.

Each associative memory module 4-i contains first control input 50, zeroizing input

51, information input 52, second control input 53, first control output 54, information
output 55 and second control output 56. -

30 First switch 2 contains control input 57, the first group of control inputs 58-1...58-

N and the first group of address inputs 59-1...59-N. First switch 2 also contains the
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" groups of NwoNyR292l enents 454-1-1...454-1-N to 454-2N-1. .. 4ApETANodo3cand

"AND' el enents 455, 456-1 and 456-2. 15 Receiving control unit 429 conflai A8520Y
.first control output 440, a group of receiving control outputs

440-1...440- 2N, second control output 441, 2N pairs of inputs containing

the first andseepndsgryncofi eqniol inputs 168th4c60-Na fisst grouprof tiomrinpuds! 812- 1

to 442-1-2N and cont ts 44 443-

zer oi zi ng inp 6j3ﬁ %H@gwug%ﬁﬁgt%{ ingRts 425 }ar 23}1 cB? Emi“Hprt %ddl}less inputs
4451 1. 44563 PNGBIN AdBor droup 44 IniBAnditch Mo 80641, SONC @BAK O ol 61 3Re
(Fi g. 33) contains a group of priority coders 457 1...457-N and groups of
2N "OR' eI erremmlp468m£ormauon158tpm52¢6-l.o6&$8md-thc gr@lﬁBoﬂ‘écﬁNol Suipucshé T2 g...67-

control %t 0 contains N groups of 2N control outputs 446-1-1...446 25
1-2N to 44 . 446-N-2N, 2N groups of N priority control inputs

4472-1-1...447- 1-Nefepmér fo Eldule 464éa7chzf%é}hen?%tﬁle$r8é@sx \ﬁ?n& Cﬁogflfg-lﬁuﬁét

448-1...448-2N. Each agment routi ne proceSS| ng unit
contai ns execuebitvel inpuitt 684 5&€cond iwopurol mmyl efnrdjcnmroni‘rﬁopt Vo,aﬁhumb goagob input

t 461, t t 4 t. 463 d tch 464. 26
\l;\? Io 99/ 429I29pg’%frﬁ{§g§§?‘%§§ggl“}!’“t ggw“ nd "‘?“F‘g‘%“ '?W.‘o'é’d%?lbd S’gﬂ%}?‘g‘?‘@r‘ IRt /446 1Z
contains the fg £tscfon{ 16 hﬁm§%@éc{n‘alco‘nf}gp&ﬁﬁlﬂ7'f’6‘ ]addreﬁgéutg ut ‘71” dMRfrRBidd PUt

475, first an secon trol outputs 476 and 476-2 nd I’n orrratl on
out put 4710 | mptput (78gi ster unit 462 contains the first to sixth control

i nputs 478-1.. 4786 5 informati r? nput 1 first to third caontrol
out puts 480-1. .. W&Y 2qdigiqpalisHAteh E%areq w#s eoram gRput 28, firstgroup Bf 2emtrel raus A
first control i ngyiy %@c%nd%?&@'lﬂfgcgﬂﬂalf uté Plft LR gJoh?%?@fQé@JdE@xdéﬂﬂf gHput

491) second i nf or mat'i on | or mat’i oh rve

unit 459 (fi g.1..382-N; @roup cﬁcasntmimutmmess-dr .SBON, mmbgi;ouﬁﬁ)%famp&&xem@ange
bus 496. In place of these units a standard m croprocessor set, such as one
based on el emEdel BFPUP He (F)pdV) Af AUtBH38}shangs ncomsaips cantegle OUALY B4 il t angsg

contains ghge fxﬂtf)ﬁﬁatio%c{iﬂé{.&?& cpptrol inputs 465-1...465-3, information input

466, infofmation ou and the first to flfth control outputs

468-1...468-5. 1§edaaarauambﬁalswnten 8UWdintaind @enirdl ifput %) ﬁ?@gﬁ-&l;ﬂ&f dntl u?ﬂ?s
second regi sters 497 and 498, "AND' el enents 499-1. trigger 500

first decoder 86¢h.. _86-1‘:‘»@%0%@@&;@!!1@@18721 BTN, secmdfgmuxsoﬁc@mmlnmpmm-

regi ster 503. ,Qu i ster un| 460 sgvent h
control inputg” 4%18'% gro B g 7infqrpa rfré?ﬁ %Pﬂ‘pugg' trﬂi QPFR"étgqlogrtoHPr%f
control out putigfodatioh outplfd 9B1..kdNe sd g}ua;putcoflx&oﬂ&&pumd-l NoorNmt i on

out put 473. input register unit 462 (fi 3 7) contalns registers 504 and

505, -"ANBP el enddditignd buffednsdiecksd) includes centeql impgg 93, firptggrenp 9Hconirel inpary
| t 510. |
o Tt oL o A SNl ot s 333197 HBton Y ©

96-1...96-N, and third group of control inputs 97-1...97-N. Moreover, additional

buffering block 9, includes first group of control outputs 98-1...98-N, first group of

information outputs 99-1...99-N, second group of control outputs 100-1...100-N,

25 second group of information outputs 101-1...101-N. Synchronization and energy
supply circuits are not shown.

Each pfocessor unit 1-i (Fig.2) includes the first and the second switches 102 and

103, the first and the second switch control units 104 and 105 for the first and the

second switches respectively, executive device for instruction processing 106 and

30 executive device for operand processing 107.
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" 25 513 and VBQ49/42928ND" el enents 515 and 516, and "OR' el ement 8CEAP9%RE3518.
Control unit 463 contains first to fourth control inputs 482...485 anti4 Al§200?
_first to third control outputs 486...488. First additional switch 7 (fig. 3

9) contains Contéw‘ﬁpu?béﬁq_“jmf‘?&% f?r‘é‘f ‘lmcy{h@gse n|t %% Cont i@zi uni tl{’%ggga N

contai ns control rst™ group of

second QFOUIO @ifst 6 e Purth ifvfRatfoadnguts 1693; Nm-tzhlmilglmm &id BeHr§tQindithPUL S
524-1...524-N, first group of control out puts 525-1...525-N, second group
of 27 WD 99ker2pd7infaTmAtion JUBES 3 cannected—witlhGthe owphts 26tk pnds25-5 of the
526-1...526- N third groups of control outputs 527-1-1...527-1-Nto
527-N-1...527PRRSOL MR ourth group of control outputs S28-1...528-N .

Swi t chi ng gini t 5§Qtt&9mﬁb6}ﬁa1ﬁ£ fHerﬁfrEt HAOME Se8dndC&IMroP in gh&pﬁlsl and 111-2, the
529-1-1...529-1-Nto 529-N1 9-N-N) second group of control inputs

530- 1. . . 530- Nﬁrsgrtmme sntthﬁnfpnﬂajmmanpmmlhpul&-zsuzw 1531L,- N3-2)r ld3g3, ahd the

i nf ti 532- 1f d trol t

LDL°0™ 190 SN BSHR heedien S o i b 3 B0 e

structures si o}gm’gp& e@iveiospondi ng structures of control unit 303-1
BrdcREs p 19:

and switching unit 304-1 of second switch 3 (see figs. 16-23). 10 Second
addi tional swi t cFirss spitcly comd] upisnk04i gentainsnthe dirst.anidtthé Secoad dostmpl mpmtlgldnl t

535 whi ch t

of cont r o185 s s o bt 1 gru] uipils -4 et ST E -1 du tirdGand ©°
29- 33 Cont i t
outputs 537 1 e Wiisth SftrlARbAs NoniEP ke SonfidtedbihSipud 217 g 328 6P the
538- 1- 1. . . 538 pilod¥sdod uhidGanliFhd\fifth coritfl okt whixheis vomgcred vittobutput 2844 ob 3

zero settl ng i nput 540, N pairs of |nputs cont ai ning a control input
541-1-1 and aRTGeROEYAIL; nput 541-2-i (i=1...N), first group of control

i nputs 542-1. | - .543-N.
Swi t chi ng uni t g%%ocon?g&néﬁgragg%gg r?% :ﬂ(’gﬁ agg,? gé’u%e%ogdlggr%rql ugnggs “,8
group of 15f orAdiI9Ntheritst ® thé Fodrth csﬂtﬁoll\butbbtgrlams 120-3%hd abid1g 1202f ¢

inputs 546-1 20 1...546-1-N to 546-N-1...546-N-N, group of control outputs
547-1...547- Nthlemqorgmmp%fwhp@c!elcomgtqdo\mth mpu; Rk of Beprocessaaginand the

Addi tional bufferin of buffer.units
549-1...549 N gﬁfﬂ"&%‘lﬁ‘ﬁ}\*}‘s ’é"“‘%‘ %Pgé??gPﬁﬁ‘°fP’?%?s°é&m‘r ol out put
550- 1, second COEI:écﬂhvgae\%ét fo¥ inserdBrich pr'dcééﬁng' TYePinbREELtheRtsPRAd Hreledond
second i nformati on output 550-4, a first control input connected with the

cor r espondi ng contpeltinpits 122 afd 123, the Grspand theoseonsl cantol DutpRts- 124 arglAL2, the
second cogir ol put onnect h the co spon ut of second
group of %nt rﬂb‘F‘PFﬂ‘ﬁﬂ? SRt 1 ﬁ% anrﬁss quepht rlﬁc t’%&ﬁ g?‘hﬁ s%“tﬁ’ﬂﬂé&@é‘a AN K
control input oBgutf13Psd mwﬂ&tm& ldfaﬁhﬂtloﬁ%?ﬁﬁt\ﬂﬂcw\htdanﬁ&ﬁed?ﬂﬁthQﬁep&ﬁi;htng
i nput of the O third group of control inputs 97-1...97-N, and an

i nformation i i25td oﬁahmemosesowunh thecfitsb rand stho rsdtaong muﬁcpmtatlon inpuss gvhachp avef

f t ts 96- 99/ 42927. PCT/ US 633 acl] h
but fex'1 no_uni EOBASSH U TRRAS e 17 of B mite o s REr A for g gp B Ry
551 2. Buffer capidollinp l?tsteﬁm drotohrfeien rﬁ{wmgagrmf 208! énaans%ﬁw&oeéssor
starting packages o ragnent processing, buf'fer 551-2 i's used

t enpor ar y 25t onmigaespectiveiyn asdrarsaddoess input connected with input 21-1 of the processor umt

Q

Executive device for operand processing 107 contains the first and the second
control inputs 130 and 131, the first to the third control outputs 132, 133, 134, address
output 135, the first and the second information outputs 136 and 137, the third
information output which is connected with the output 25-3 of the processor unit, the

30 first and the second information inputs which are connected with inputs 18 and 20 of

the processor unit respectively, the third to the fifth control inputs which are connected
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" of packagesveP94diti onal addresses to fragnents of routi nesPCEBEEN/MBEPS ers
have the 5 same structure and configuration, simlar to the structurel&ankl52)
_configuration of buffers _ 391-1 and 391-2 of the correspondi ng buffer unit

389-i, and differ. o i he J nter pal i |. 1 ogic.nmeans  of

i dentificati oﬁ“ﬁf‘“*?“ﬁlpé? zgééﬁtiﬂ?y%regﬁé é@%&%ﬁt’”ggﬁ%)’?&’fﬁ‘é"%i‘H‘éi 2 address
conput at i onal mgﬁg@;,},g@éd mngm.dﬂnzda{}@pid@ggoegm,rol assune that the .
algorithmfor solving a task is represented as a graph of the conputation

process. 10 The Epchpwitcloennitesl ynip 04 Fig.2) arshkdS((Figsd)ragotainsri$YNDH eldaients 138
operands) and ) jnks~Ldirect] by. whi ch, t data (results) are

'Ergnsnj ttZad f %’neo §[emf8{ fj(;tﬁgﬂdo‘}lrﬁ’ﬁlﬁ Fader F&g 43) ( Dat a pz ocessi ng

according g 0 t heeEdffe dhoick ToCinbudtidn ppbcBding P06 &ig 5§ domdin %n&&emﬁ@i?z

prepared for processing appear at the instruction Tnputs. The conpleti on of
pairs 15 of datpur swirtted43,0switglang iblngk ak44; risstrugtion oegister paitf b4Syeidstruction

menory, which seeks_for .them .a.key. ral.ly,. a key is a code i

consi sting of mwewlr{%ﬁaﬂmﬁ&ﬁg@%"ﬂg ,(Agfﬁ ﬁﬁ‘zelﬁgd‘%s‘f"ﬁé‘r iﬁq #hd npgt cegists
The best operg&{ EWI realization of such nenory, considering volunme and
speed, would be based on the utilization of optical elenents, and

consi dering an iContrehesit 142 eentdiog imputcES0-1 forwendizing) eheofitst and tHesebdreitikputs S
whol e 20 vol une intg separate stlI es, Each, i.nstruction has a nunber K-i
whi ch cantbhe 1304 apd 15813 ES?‘Ptgﬁ qf jresuls AFARRMISTioM Startieg POl Hanks AP0-4 inpite of

operation ( { k, | fxad k . } LC e les of
processi ng icg)srde%zg [Z@g[ lﬁxpﬂﬁgéén@?sé?xfbghilgﬂ-g??ﬁg}eﬁgw h%gmg#t Q%ﬂu’tlgé&(g%—(\s),
det er mi ni ng t fog thOALU fesulSsighifitdnse 8igndly ip@SIS0FRIfoPIthd AE UL peadineddsignak inpugt i on
can be doubl e-i ngut or singl e-input desgendi ng on how rragéig{)er ands (one or
two) it proceb28foniednstustion cadeyithelrshpnd the sependaeytauts | apgh 151-2 for

numbor of _des TSt drdiefs SEARCBRe SHPRE ACKERRL of MR SWESHBE Lol 1 ¢

result isigr apsuplist¥51-1. F052-8X30ple153-0 for (hd/cdndal oft dita r&ehlidgt ADU ddrnihg a
singl e-i nput) double 30 address instruction; the instructions K2 and K-4
are doubl e-i ngntrol spipyt E52:8 gpd autput 156 fasdke enmgrol afigstrystiondeedssns K3 is a
si ngl e- address, Si.ngl e-] i r ! 927 S99/ Q3633
14" %0 0S Coer SBRcHALD coftlsd ana’Be soctfl S8R Mt 1520 e

carried out Wt thenfiHEEand tiéadeBotd® RESARAEGD ikt Y53-B MmdPIEIRARMH dnY infétmation
service) data (instruction words) The first functional group of

i nstructions attphi congecied withthe eutpyte 121 ash29(afphe exedutiventeyivsi166.

operatio , and, t.he. second_group utilizes. instructi rd processing 5

oper at i 0:2?. In %‘8&9%"\30&8%5% fQRtF'Wé cﬁf"é@h‘"fi‘r“éc‘ééé#ngg“'ﬁﬁsf’}f _ “G’ﬁsm@ﬁél

data are repr ¢ssnl 46549 FnB186:1R115804, ARd ﬁ%ﬁnaﬁ@ﬂ%?ﬁiuitd“ébrﬂ&t@ﬁ'%ih‘t‘ﬂbToui/ﬁi’:'idS,
e

where the corresponding groups of bits formthe ds with the necessary
functional as$28afiexecut{veidgvice 196 andwith inpuisdA33r anddS3+hof svatahdddi ed out by

executive devices of two differe types, 10 which r ive the.infqQrpation
h the Torm of PSRN ST SIS SoHBER P TRATORaTRS 15Tk Gourol s a7y o
packet incl udggy @sthtisF ol¥Bi chitbctedQuiftethe inpRfsdSe- M 5604 BF biek 184.© oper ands
or contain supplenmentary data. A packet of a single-input Instruction

cont ai ns 2B st at UBhenmstiuction memgryohds dentainsvioadingAcarttzol usputol$8-1,Coforomationi ns
the foll ow ng. basi roups of funectional. bits (f.iel - .15 - code of
operati on (or MG S8, pitsss trput it dRtine entrd! JoRitoRes- Ehdipsapatoy and
generation; Teofbdb&iltp@E dohfécldd Qith the corresponding inputs 157-1 and 157-2 of the

instruction register unit 145 and with the corresponding inputs 150-5 and 150-6 of the

control unit 142.
30 Arithmetic-logical unit (ALU) 147 (made analogously to the device disclosed in
USSR Patent No 1367012) contains instruction contro! input 159-1, first and second
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"1 - index. WO92927j el d of fragment NB - nunber of processi ndBIEEROHB3
fragment NF - nunber of fragnment The functional fields of a status V\/qr4d¢\ugzggz
. can de used in different vvays In particular, the key group of blts for

dat a seeki ng sea h| ng he ,a e nmenory. et er m ned
by the fiel ds '&C % er‘?ngegfyﬁt %%fnl“}% PRIl "}?g?;{%ﬁ,ag? ﬂ’e?ﬁcfm@ he
field Fis ad%&tmamﬁotxt;ﬁtsd]maaa $60-2BindCtrd) BurBlif P6d-9di cating the
instruction type (single- or double-address, singfe- or double-input) and

t he packet type qadinigeswitsh 1i48sontagnsi first mdrssteomhnﬁca'mmbnaxfputmh&lahdsd 161422, an

instruction has t out uts, .then its_prqcess result will be acconpani ed
by 30 two ot At a0 seF0 eettr%lgﬁ%a 1ﬁ§ SLRGE TR BREUITPUIPHGRERFSE] o

of the outg utanB%eresyg A0 S429 ST Bl EARRFI 614 G 1~ " ] G =C Bi ¢
groups of attributes termnlng e type of destination instruction, are
stored i n commaridpuersgisyeraundt 448 comtainsecerdroM inputi 162-by idfermaiod mpake 162-2,
operation. Instructions and data that are parts of marked fragnents (F)

(Fig 43) are ﬁW@éWPﬁ“Wé‘ﬁﬁﬂf@; bol63dleyecutive unit 459 of the
d t“
merory, The. somsciiel obfl 42 (i B et ANDS SO TGP abd B3 pASRO R V€

routines and nes,keaNDr agétigits 16TL11TaS “OR”télenmﬁgﬂﬂmlmldébode% lnacte.tND”
t hrough t he first and the second infortrtation in uts 10 and 11,

returns the rébmletllsdmprl%esQRng empantui? *tnﬁel8§ec |Q¥¢fb¢%!$bn1§€?¢|§mmh5
Th t { f « |
of the-comput S8 AFDeagh aRbE: s Tt PE, CORT e ERel ™ AR Vo

Neumann pri ncieRmhen@R200ah@201.0cessi ng. The syst em real izes its own

paral l elismof the conputational process, represented by the graph, by

si nul t aneousl y pS‘m@mg b.lgclallmt(ﬁeb)recpm:wmgmrs 202 0382, cantrok hrit 213, and
instructions for i, running routines of the program being executed
are stored inSY8° rt?ﬁﬁt‘rﬁ‘m} ?i nstruction) nmenory 146 and Z74 for the executive
devices 19§ and d&htrdlf uBBN3O(FiE/RS E¥neamS SOR URleients- 220.VR3R! Yord &l mt@ ns
all the instructions for instruction word processing, and menory 274
contains all 2. 42|4§tmdm0ntmls0lftputs(3ﬁéré’tﬁ§ processing. Instructions and data

for the fragnent, routines are st Ln Qenory exe iwe unjit 45
(Fl g s, " 177" 35y nbSoreefier uiee] 61 i Fymnr siptuscareregto 206, Bl dala g

t hrough the fidsdtecdy® &ageﬁg%ggwafﬁegg{emml nputs 17 and 18 and through
the | oading swtches 148 end 276 he executive devices 106 and 107)

respectivel y; anastfudtipnIspisten numitg h43 (Figri®htcoorins nfirst andGecond bperau@s code

t he exec e unit tem tarted b tra smittin

packet(s gkb:/né‘lfjg‘%ﬁﬁrﬁigiﬂgsésaﬁ@rﬁé’ln %P&ﬁéf?“?‘? f%ﬂ‘%t"a’% 2?# ééﬂ(gwn on
Fig. 1) SyStemEﬁcﬁﬁﬁi‘?éﬁﬁygtg ﬁp%ﬁ&ﬁ%%bﬁ%l%ﬁ@ﬁs Ws\ﬁwtzr;lz o%tip

correspondi ng contro ansmtted to the Inp ts o}

group of i nforegsteronnit AP3;tiastaRstion. merflor 254, ALY aﬂ5ng>aﬂingcdwxﬁ:h 2|7r6eaxtcbhmht
nunber of inputs used WI II be determ ned by the starting conditions of a
particul ar pr GEFSieR uni2

Control unit 271 contains zeroizing input 278-1, first and second inputs for resutlt

25  transmission 278-2 and 278-3, starting control input 278-4, input for instruction type
bits 278-5, input for the memory readiness signal 278-6, input 278-7 for the data
significance signal, input 278-8 for the ALU readiness signal, first and second outputs
for the control of output switching 279-1 and 279-2, output for transmission control
279-3, output for reception control 279-4, output for starting control 279-5, and the

30 first to the third control outputs connected with the outputs 132...134 of the executive
device 107.
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- WD 99/ 42927wWBG/42$399/ a3633 1 '~ ~. L'; ~~'u2 Buffering bl ock E‘CJ'TQJSSPSIGIGSII

snoot h peaks of the input queries on the inputs of the second switch S.QTE@ZQQE

~use of buffering block 5 in the starting process is its additional
function. Starting packet bits are transmtted to the information input of
the buffering urPutpgt Fegister Ut o3 jcAntaiis scoend inputsd389-d, 1389-2tandt i286:3,

functions, and Jfurther. th t e i.nput 3925 f.huffers
391-1 and 391-"§°"(“?—ﬁt“6.“ ingdls 204 8 %ﬂ??é‘r@%@%’%‘&gé’g?“% 2410 2115t o g
packets are tpgnpgnmitted to the fourth infornnation input of output switch

394 (Fig. 26). The switching in the output switch 394 is controlled through
its fourth cont rovit¢ndia contgns\pn FOrMation UIPHE eRIMEFIed Wathomuputs 335 andh 337 of ed

f | 40Q- | j - -2).th h
"AND" el enpint estHE deyife 10763 aRE ket OBlrbL ARGl saepeped WP AEHS F .
of 't he decodety #9f-b ol hkOH1 280 fisPuid RobPHIrHauth s HAnEQEE il EOLP

determ ning the type of the starting packet is transmtted. Dependin
the type of sR8tRiand 28aekef qutpltaegisier uhit B4 control signal will be forned
either in buffer,391-1 (for i r i word receivin or .in buffer 15
391-2 (for oper %&W%@Qi@?’ﬂwwﬁf We?-& %M‘Pﬁé}“%awsle géﬁrﬁngit &r GRS,
then the Dbitsa0fads oQ.ﬂﬁ‘J‘ﬁJe coH@ERdAMing Wevid3r4b, Qlt7 3hd 188 idSddedii fevic 106,
transmtted (through the second information output of unit 389-i and the
i -th out pl® ofwhidheare Hiusttatgd aubigofe 5.nf or mati on out puts 49-1...49-N of
buffering block 5) to the i-th jnput. of the second group of _.infornation
i nputs 31-2 20 1INPutgregsley ypt cB‘REa'WQ'EW?é!‘S T'F#I@]”I‘%Mrlﬁalftﬁ 2dnand,2823-2¢
out put of theaﬁé‘ixﬁﬂnﬁéﬁﬁ%uﬂﬁnéﬁﬁf mg4.9n outputs 49 1...49-N of buffering
bl ock 5 is acconpani ed by the strobe of transmi ssion (signal of
"significance"),Cotral hunits 231 c(@ig.t2) caitgingal“OR” slements 284k ande2§4-2 AN
transmtted fromthe_ i-th out;ut of the fourth igroup of the control outputs
0

48-1...48- N oflepgntseBird..52858.0cAND"t glemputs | 28601  andu 28GR, {OR™F slement @83up
of controkcinp »30- \ QNG AW : ' 0l » he
second svm!l ch His\ﬁ)togaﬁlg tF %;Jsl\i egé? I%?ceitep\?/{e l%g%rée%sjsg’]g’\?grm’{]fé&#f%g’ o‘fl‘?%)uts.
Transmi ssi on glefehe 2911t &R RP1-2, GANDIE elepfita 82 PAPEeEsS293-1 209343t AR 294-
respectively to 30 the i-th inputs of the fourth group of control inputs
30- 1. .. 3d- N add-204-3 hANDT ¢lemgsts 291 2HE 65 cOBn Elemeny 296 andh ¢ ANIY oelementon
inputs 31-2-1,4,,31-2-N of the second switch, 32 WD 99/42927 PCTNS99/ 03633
1 4 AJu Z002 arée transmtted respectively to input 306-i of control unit
303-2 and input bt tegitersintit g7 mgunj comtBifts Zedifted. 29852999, ank’299-91¥6f aRd
packet bits, transmtted to input 315-i of switching unit 304-2, are

recei ved BY i stis wergibits of tigfgsy andithesacerdpparaifiscont rol signal is formed at

of packet bite r P8Rl ek at 273G 1 Hrbcriaibe fespl 3556 Ao R ArEIRRES 0"
out put 316-j, régétésSHRa@dtragtidm nhmber arids loperfati®® 'codwt 3011 randi 30122, bAd Ranke

group 338-1...338-N, is carried out with the help of a spatial optical
system 10 Fr @ttribte registetd0%f regi ster 348-i, the parallel code of the

ket bits is t itted ta inputs 353-1. . .353-N of :
Fransf or mer - 1 ranSeHoRR apaigh 7. B8 g S Spernd oL it 309 and 303-2,

transmtteg tQn&B?sthﬂ&?ﬁoﬁ&%‘t%némfsi3o4ﬁhﬁdlm. signal corresponding to
the serial code {through the optical system which includes the controlled

def | ect or 345-i , Eschgrontno! wiit 3@3-il @ad 3D32sconmgisaostralisipdt. 3053 the-fitst wathe tiotd ed

optical transparency. 15 343, an ar o] tical lens. r ) .

B4 1 s B el vy d0fric JuRN SR T a8t BB espectivelyon
the output of JRBGHO RGB! the o grouph HF c%ﬁfrblabutr‘i]agﬂesdbtl.t.i?@-wI@ib-l@.?ﬂ'ﬁ%l, IS
transmtted to the information input 350-3 of the transformer-receiver 339

. A paral |l el313adt...3bk-NeNpmd@l2el . t32tNe bit groups of the packet input at
315-1 of i t chi unit .304-2 s, for on the ouytputs of .register 338-j.
And, ' si el -wnERH BICHRERR Al AR I LR et e SR oHP ot
paral l el code dogechOinpRd ¥3-111€ 39N and 314-1...314-N, a group of information inputs
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349 of the wa%/4383 |. Switching unit 304-2 (Fig. |7) provi dFCTM$99/086381 on
transm ssion fromany input 315-1...315-N to any output 316-1...316- NI {The 00
_transmission is determned by a free register fromthe register group
338-1...338-N__which ans "free address" swtching, 25 reginme. Signals
controlling t h”éS‘t:‘crr:?'ésnﬁoﬁcﬁrﬂ'éP Pﬁ‘l‘@%f‘?’bﬁuﬁwwﬂﬁo}-nﬁﬁ'hn aptha EoRR ehrerjrelf

the spatial op{.l /st age transmtted to inputs 313-1-1...313-N-N of
swi t ching uni %ﬁjg‘g‘%%a?b%qzaﬁ'put s 311-1-1...311-N-N of control unit 303-2

(Fig. | S). The Egdhvedrtes) uaft 303€1 8adyB68-3 (Fig)tliopaestainsa Garod of 2dings) sigfal
carried out in switching control_ block 320 when the strobe of transm Ssion
i s transm tt edomeationpriggys318-1. M N oreadipess sgomnirobpnit 31 ard switthingoontwl
The strobegof ?P%%iﬁ“ transm ssion, which is formed 33 WD 99/ 42927

PCT/ US99/ 0%63 K1 14 .~~~ at tri gger 318 j of the group of readi ness

si gnal form ng tREsHIRESS setl controPMG1319 Eshtiifls NUbaitd lof 20 ahd 8écon@RbhPb1 dlitplits
303-2 (Fig. 16). Instruction word packet transm ssion is carried out I1n the

same way Wi th 32hd-Lsedc321-2Hdnoi dr1-Nuard 83h3+N szeroizing rinputo¥22; ke st ftorthag

o “the oper andHFL BRI FlecarFibl iy 3217 a2t fach o PR Bhyrsl oA Red s’
and 34-4-j of @ggf)m‘mﬁtsbzaltp..smn\sto?i’zﬁumgsﬁonqﬁ of BRite SRR Humbat 1

j (Fig. 1, 45, and to the corresponding inputs of the executive device
107 (Fig. 10). bitaecand Ngroups ©of anpts %V&l.i.gzi-ﬂdﬁgm 327%=N-1.h321: RNt b switch
correspondi ng h%%u of lqwexecuti ve device 107 to input 278-4 of control
unit 271 (Fi g.c egn‘gﬂ‘a"& 8 bits of the operand packet ars transmtted to

i nformation i npuswiSiing cBhtrbNBlBek BEW cshtains Wighoupé 6f dutpied Besall f3RL N ¢f
t he operand packet (Fig. 13) are received by the status word regi ster 298

and the oper ard@8sNdi.s128-N-N 96 switecinchange) mamber satting, ¢he frstand the seoond gioups
signal is recei.ved at input, 282- i egister unit 277._The bits qf
the instructi & cegtrﬁluwygﬁtsaﬁlﬁ-fréﬁgﬁ? %"Bgﬁt"f {'pﬁoéﬁt ﬁ?f?“%s'!‘ﬂ‘“o{’”i’ﬁ}w_?‘“ of
register ysit gdhnl G@é&fiﬂ%ﬂa xfgbngé 83241 PLARSIRE-1 BRAL- RN %@%Z@Newé{g{?p 276

to the address 1 nput of comman Instruction) menory 274. The starti
control signaloficentrokinpusst338<. {333AN ONtgrotps2ofSwhtchihg @fentenotontro! tinpifs 334-1t he
retrieval (reading) control input of comand ne The _operati on code

274.
bits and the dpelSintRora 334-NbotaN-NdNogronRt OF maHtsi 335 L8 nSasl-N oIt
ne de Tebort i _ _ _
S Lothe bons SR el il s@fie "y theafiy rélln b Batherd] SSHiiE 3ol ||

fields of G T..336aNe transmtted to input 280-6 of output register unit
273. The bits of fitnctional fields containing the operation code and the
i nstructi 88 nunbBEacl switghing nith304-£s@04-20 f (Figonit eantaimss high freaneneie dmanlse

transmtted fr i r LO n 4 . nput
5805 of out paeTalt 43 A FRb 3 SR eallerd SIRI 56N, WA 6 frabilolBl |
280-4 of the udtdivers 33941N339<N,288rolp 0280R2 elemikntiS34031.0340N, Alrotie 8f Phéto-

unit 273 receive the correspondi ng _signals that caontrol the reception of
the ALU resul tregeivers d4lelgi3dleN, teofirsRagoun of thgmptigal Jeps soters 342cki 342-Nne

oL {195, AR Shobl Aot e WSS DT S R 81,
processi n@s5t he, C3Y4-RNta pitkip! HIC HefEdtorH B4E-1DB4SANER- grddp of laser oscillators 346-
1...346-N, a group of transformer-transmitters 347-1...347-N, and a group of input

registers 348-1...348-N.
Readiness set control unit 319 (Fig. 18) contains first group of “OR” elements 354-
1...354-N, group of “AND” elements 355-1...355-N, second group of “OR” elements
30 356-1...356-N, a group of registers 357-1...357-N, and third group of “OR” elements

358-1...358-N.



WD 991 42927WR@B/42899103633 1 4 Au~ 2~~2 The functional fiel dearfussheagssul t

of the current instruction processing (sub-packet) are formed on the 14 AUGY

.outputs 281-1, 281-2 and 281-3 of the output register unit 273 These fields
reflect the principles of conputation represented by the conputation graph
and are transnit Bwichiag santrolpiegk 329 (hig lf%l)rcﬁl‘m"ﬁ%mﬁ@ﬁdpgghtmmgé‘ﬁng"
executive 5 deyj n he L nfqy e i o Lnputs of qu - SW LR 202
From out put s%lyet c%tsi(%%%%-fr%%s-?nmfestb 'f?%yeﬁﬁe ski}g’cgsﬁ%‘%ya{)h%'%m pu

regi ster are felenntd F60d-1.0360d:0ess 060-p1.. IGENaNd N agomsk 07T Gigwedsi 961-1-
output 137 of executive unit 107. Qutput 135 receives an infornmation field,
cor r espondi ng 1t.336d-HMoiep3 @ Nt loyi -NiN.sprigrrity prntioh ynit 362 and inpuiiquery regdivdng i s
pl aced on the register 301-1 (301-2). This group of 10 bits identifies the
-nunber of he“&gggéi ative nmenory nodule, fromthe group of nodul es
4-1...4-N all O‘AR@ﬂzrﬁxggetosFlEurlé@U,(?ﬁSri{yPcda&oﬂhrﬁi 36D eéREine ¥&0I2n iﬁgm 86£ the
associ ative nenory nodul es.” The functions of the output switc 72 are

det er mi ned by firstetopthesfonnh gsbupsoedhtaentred dutmits 36k rluci6dehdN, 364-2-1..1364-2-N,

Luo 1 ol | ow g JRGERoabrat R ce-b; Phah: N ReY SLRet, S ool o
Thi's CONGi L1 Orgs3NI1e gz BF ol Eknh¥icRis Bbfrd] SAHEShE e 38 1hd cRATgrdbs 2

for instruction nunbers. The content of the output registers Is
sequenti allDy tof zostroltinputs B66-btlgB6ovi-Ne 8662221 . 136662+ Np366-3113536RI-N.37

acconpanyi ng the_r.esult whjch | . a itted to fhe t 136., . 20
Co_n: ?glngi gg?I s gF‘@?&rTﬁ’?gﬂi ‘l“%‘%%iz][ &J&nr}ég]fﬁ‘l}?‘gs Q’FG#"' "é\%lcjfi‘ggw (ﬁ“%f’?‘éﬂrs
uni 0 « _

control si gnalrs?'%rgg 3?3?% pglfqtﬁg? 3?2’?“? ﬁﬁnsétim)ﬁlg{}eéz’élgd%w t ﬁe Ii{‘/%ge%o% %0-

i nstruction arnd. 370-Nhand $71-db3704N,ithafistpomp@f “OR2 elenmasd72-E.d372-0atdréup
i nformati on and control outputs_of c‘_(ljrrgqand menpry 274 to inputs 278-5 and
& RIS

278-6 of cont r5IquUeY tERers 371 JI3db the st gronp oh AP " efpmentyy#ld-10874-N, the
si gni fi cagge %Ec&{ae?x{dgt?ggtﬁ}(d %ﬁéﬁf@?%ﬁ’t gqunfe@?glﬁg-s.e..$7§II@raHEt3'78-ri.g%"}dQNt F'?J

the ALU to the Tnpu uncti ona of the rnstruction’type
i ncl ude the fah¢ ssdond geduprof SANEY elémént 317 |.87BNdr ess instruction), 2A
(doubl e- address instructiaon (siingl e-input instructiaon

1)), 1 ) oy 2
(doubl e-i nput i ndhe yait 363 (FigyRl)gontains a grau af switches 781 378-N gnd ggraup of
triggers 295- 1TReg s atus of the triggers influences the formation
of the controlzdegPé%ngg%ﬁ'ag%ﬁiuts 279-1 and 279-2 of control unit 271. The

transm ssion 35 Inpl QM 2&cdkifdChhi/3HY B8E321)L cdntdin® a—pfedipS bf Addrol inputs

corresponding to the attributes of the single-input or double-input
instructi @ls, conaedted with inptstIF2-3-1 . 382-3rN of thesmarchiog controldilogk 320, Nagroupsi

Fiol Gs corr copurtibitg of SRS it pltbec it chmecBR it ibud spsef RERALHE

first and the theeritehihg tSHtroRbioeR 300i 43 taSgrdsd oPethtrbB SutphtsRnREdtEd SithGngutgur e
2, in the single input regine) the bits of the sub-packet are transmtted

from out puts 136-knrld.-368A-Nef prertypopuelunit362. and 21-5 of the j-th ,
processor unit through itch CEEJ sscontrol | by t 0 16-1
P 13602 of uni EaghFranfibhikelelfel, S8 0k 20ROy ety i, MRl sk,
t he sub- pasket«@eeleme3IB2iahe dmblifsi tbhfer@gsput s 136 and 137 to the outputs
and 25-1 and 25-2 of the j-th 10 processor unit through switch 103, which

is control |l ed by Eank transformes-racziven 33%il(Fig (22} cortaing conirgl ioutas 349hiafarmatien |

i I f d i 15 of th it.,104 d i t 1 f ot it
T08 Tecerve t HonBsaagd oPSHY shasalel b A phd pregnd Fomrdlms S50n ank S350
?Eg éggog:‘ a"E ?\%%gq%hyﬁidﬂqg@&gfg&m cddafagpiyat i on regarding the nunber of

Each of the transformer-transmitters 347-i (Fig. 23) contains “OR” element 384,
30  amplifier-former 385, coder 386, counter 387 and “AND” element 388.



" 15 nmenory reaebeRs transnitted from output 135 of the execufiCra&sa¥dsde 107
to the address output 24 of the processor unit only in the double-inpuf su57n;
_instruction reginme, since running a single-input instruction does not )

require searchi or second oper .. e he resul oper and) out put
fromthe corres S%ﬁél iq?ﬂ%B%?EHW@REFé%gé' &gg gﬁi @Wl‘“flﬁnéﬁfﬂﬂ ggtp?.\tpgz{lsenal

i nstruction, a pa| ; [ : ' 1$SQEJ_RL T Ve
ronory modul e ot i T SREPEouRCT BR of LRAROMERE KohBoP SSAFISLE'
as "address")andsa greup ofiinfierchabipn trnpatdofipagalleligoder3s3hke. . 388-Nut 24 of the

processor unit. Access to the group of associative nenpry nodules 4-1...4-N
is realized by ngplock g (ﬁgr f) S‘W‘Q‘E‘hg"?“(’ P?Bu%m.unzsgﬁ%rle;”ﬁrk- j-th

i nputs of g he fi - £q] ' B&I - p of
Lhress | ahuts Sk bATBR i SE01 (e, 3Rubithe fit o the RUTOESRAY 0Bt
61-1...61N of 390:¢..B9e-d} tisenfiisc o Zhe i inforiation (ouepiits GP0-5i.B9BLE) thé fipsd and

outputs 23-1 and 24 of the jth processor unit indicating the nunber of the
associ ati ve nsaeaRd comtnlinputseenneded Withhe sorresponding inputoofythefifat gndisgeond

processor uni}t_indi i the fupeti fields of,the ._sub- packet . 36
VIO 99/ 42927 ep By t%%’ggbé TEH‘SAE_%’T'%NH“}P@?ﬁ%ﬁ'%@ﬁz,‘h%\/ﬁﬁ‘é‘; O e

control unit Adithest8d withi dofittbIgipttBS, tielfourthaqy ifift8 codBbRinpilitd RS Hh&csdOWitIP teP Ut ,
unli ke second switch 3, to a "fixed" address as determ ned by the assigned

nunber of1Q hecersespending inputseafhe thitsandethe Faerth groups iof gortoeldnputs 39-1a.39-N
realized in the trglpuni 1 Fig,..30)., |l aputs 419 1 and, 419-2 | of
control wunit ﬂf45?'30'e1q\7l§’ ?ﬂ‘i ‘@%?if%s&?o% rdcgg(fr;rg?lop ﬁf’%lﬁﬁactdlnﬂﬁcq?q m%i ﬁYJJut S
58 ] and 59-] catteshbriditg Fphis O thd firft) etk secbid il the'thinDgRNps f infstmatbinpats’ | ed
out: the address 1s received in register 433-j, query trigger 431 ) iIs set,
a position cod®&lc38rNsffohdAfrdN and 424t #2¢h associative menory nodule is
formed at the k-gh, output of e. decode i d the i S, ar

{ranemi L1 ed to SifEh DHpEE Wit EGTERRing hi% dpa e stebRd Suffe gy Gf01-

swi t chi nggonb r gLfrarBg -1 &0useP\brt feltipotar Qbragd arkd GRdnissfinof MEFERioAwadS PUt S
446-1-1...446-N-N of switching control "unit 430 and are transmtted to

out puts 417- lard buffier BOA-2Nsafsed Sort temporany tstotdge. anditeanseussionrafcopsrapdapaskets.e

f d at th t put f iorit d 457-1. ... 457-N (.Ei g.  33), Wi
bl ay the. part Bath Bier g Tt ot broB g e Fotfiatinof Mine gfbon Ak in Herie o
each of the a bfrhéan® of RERiNcafiBHof iut peldRet@@pt r ol signals fromthe

outputs 417-1-1...417-N-N of the control unit 414 are transmitted to a
group of switchiEaghduffer 391-1apdt39142 fFig- 26) camainy\ting fifst and thevsecond egntoeli t

anal ogoustd o iU eESGRE, brted a0t ehond i Gp Bl BTt o1
3. | 424- g i i ' 4128k 08 th
A R e R e e A

t he out put 66tHe fifst hind slie sscbhd krafsmiesien ventrdli dutpute|393-Ic and 39p <) dnformaton
t hose received at |nf 61 j of first swtch 2. The

ormgti on i npyt
corr espondi ng°‘t‘§P&h§?ﬁ'§$ﬁ§gmB a8gs R P%3r4t ri gger 427-k (Fig. 30) and

is transmtted t%?g PY Ry Lnd 361J8 Ynth It dRidh 344 Ot RO BémkntOf
first swtch 2. g{&?fg of ttﬁg t]"unct‘lg'{glﬁaﬁ%ﬂlé‘i&gllldi:‘,y]oe?l th’egfsdj‘g-%#a(%t arr?gmt he
transm ss2mn $94-1h394+% groupnsfiANBY efermentst IBS- hu3fi+4 sthe Gefisen dhefbrizingfunithe

first swtch to the inputs 52 ang 53 of assogiative nory npdul e 4-k.
The bit fiel d%%Ml{)rn%"6sﬂbﬂgt‘5§ %?580('%&8&0&%9‘ ‘f%‘rg%?sgé#aﬁ ¥ep é&ﬁfﬁ&?s:aﬂé t he
bit fields of r : YRy hobe are transmtted
respectively %J?ﬁgﬁﬁgﬂﬁ%faﬁajm%%eg{sﬁﬁ%%gagalg?g ?he associ ative 30

menori zi ng uni t EdMpontfdB. unith89Bilt afid 893-Dfcohfamsstaitrod outputsi 4001 s400-12,

transmitted to the information i nput of the buffering register 407, The
control i nput ZeizngIngut 48i-1,the Jirst inpy @Ig?a&W?PdepN%QQNﬁG%S"W”QI npas fpo2

30 receiving 401-3, the second input of packet code 401-4, the second and the third

el
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regi ster 499 %deRrves the transm ssion strobe fromthe seco®ETASH®PIB3 | nput
53 of the associative nenory nodul e. A sub-packet (half packet) whichl daes )
not have a pair "stays" in nmenory. When the AMJ contains the correspondi ng
pair operand) the.bit fields.of fir and.t secqnd erands are
formed at ou %‘t}f"g DRIGS f*é‘?ﬁ'%?ér’%ﬂg @ltlt'éf?'"gl %’5}% t f%g’ef' fo'ﬁffg 1ppiys
second operaggsy l4098i her with the bit field of the status word (at the

out put of register 407), are transmtted to the information input of the
associ ati ve neriach ofodielcontokunif®hdd Bt and 3976 (Figl27d woptains Gionity toder 403,

associ ative nenory modul e 4-k_ recei.ves, Stransm ssion strobe which is

forned at thé°‘+'}t?’§t4qg’oﬁt4"gl 4&1’12p P8 0 ‘%ﬂﬁloelf’ﬂémﬂl\@“llbsf‘&ﬁﬁvi“ﬂ@%‘eéws'

formed atzthe i : u f had:l . the
5tNg 14959 RAdPOR eRitien? 406 antiife e&&&gg@lgg%ﬁ%rq}r&cmwk@d

ensui ng packet i1s transmtted to 1 nput 40-k of bl ock 5 and then
to the corregpancilng (ompaa-2f.. 406c2-Bf Ther mantianed tgr8@®- &f ddcoders cdiry kounfthé he

buffering unit 389-k recejves the transm ssion sifrobe fr t he second
control i npufunsiopo t‘H@“‘EfLSa'é%‘!; i’al"ftv%a‘l%nﬂﬂ&? ﬁ‘iffi&ll“’é’ ﬁiekg'{&’rF% % A the
correspondi ng_j ' Dl iyed k. '

oper and pack gfd,ca?{dég ? ﬁ F\%ﬁ' Ioe‘rrallgtd[l q?%lg'l @g '&gﬁps bgcrléeéarﬂg% g‘fo&eid/ ?b';‘l‘afaﬁef Ese%sl?tg ta@?
399-2 of t heidedfifieation 2f indtructivg: wivels packeess padithenpgoueofdacoders @062+ D|.466-gnal
is formed at output 400-9 of control unit 397-2. Bit fields of the packet
out put fA@m Bdypsedder ideyificationof onerandiRackatst o t he second 20 i nformation

o of oWl tob 204 The. : ! . . o .
e swi t ohi ng. QB 5poaiySombABRP BN 7 TERCAe' i buldh deslhsed o’ GE S
swi t chi ng coRgsosiativd Membriging unhl AMU) 30% Ibailt B arfaltgypaick e dvizetdiivsed if ed

to the first input_of the switch 394 and function as a strobe of
t ransni ssi on RussigmFedsrationpatene Noa203396%ut put of the "OR' el ement 394-1. 25

3 i free ¢ horaMiDdod Bgthing O AlsEhec e sicdid RERLT Gudlis'ags W ade 80,2 [ O
the firsts5ouiifirsdfand\Whe %boﬁ@‘bohbbpwbu@wmuin@gﬁt,3th@fﬁr§lufof e tBffd -odntrol

t hrough output 390-6 of the buffering unit 389-k and through output 49-k of
bl ock 5. Cor inpspohid@rhg#l2-3.idnd the frst andsthe secandrinfoematéont inputs 41 3-1 @dd ¥d3+2nput

30-k of switch 3 frot t 48-k of 30 buffering .block 5 t he. next
ok ot Lot Bk Ok B ot Bl B i b 205 SAES S,
reception by agMbsFRitR siciihPSMRE3043 (B0U-2)iRcloa&Einesshd Saichizer 348-k in unit

304-2 is occupied, a signal blocking transm ssion is transmtted fromthe
swi t ching unit €ontrdianit43dicontping exchange confol entpuy 4b6,0cgrogp of hentwil gutputs

bl ocki ng.Lra 1.SS) iSs;transm.tted. throu e, cor r.espandi input . of the
ni ¢ 3802 T ATFH5 ISR g B N fonefabgRieat 4t a1 Ig 0 A5, -
control unit 2R8K-of cAftthel SAtchiipy Feceiving@antrel ABE 4139 Zerdizinil inplit 4 19UfifdH hndf
the "OR' elenent the control signal is fornied. The control signal is
transmitted tsecondegrbupst of conral dnputs #30-10i420vNtanid 4314 1...H2F-Dv and 2bhpaiescef ved
fromthe second i t of ptch 4 is transmtted thr h t he ,second

out put of - svirties 0 af e PRLARR LIRS OB Co ol ek G0 riind agHEEES PP ¢ he
out put 400- 11446fp.f he control 10 unit 397-2 and transmitted to an input of
the RMJ 396. Information |loading to RMLJ 39~ will be carried out until the
bl ocki ng25i gnal SwitclihganiedlS cantainsp gtoud df infofmanohfoatputg422-bck2BN, Weroup he
signal is cleared and if there is no information_at_ the registers 399-1 and

399-2 and at Afieformeanninpys d2deh-i $5-2Npekl gspuphel Noinputy 4ial-1i- 12 4pl I toyf
of “swt Loh oA DR N HER e bl A bl oty R 428N vt

cor r espondi NGind aptbupSFilipuas 46H1 f. a26+4N) obrteoeiiinh contrel. t hr ough t he

correspondi ng i nputs and outputs of switch 3 to the fourth informatiaon

i nput 20 of t heCROtQ! Witeidsdag 3Q)sqntaing a grpupr fQHtPUL QISHATAEENS HE8KE At ve
devi ce 1Q4, 5y -Qt . L el : I 90 ' ' i's
dot er m ey by! TR EREHcR BnRBPUAL e reldVind QS ARNAN 42 e ing A, | ¢
of processi nquntry30f hgrouprof qaaryreteing triggbe 431- 1. 1481s2IN 55 gronp af dedokiarssi3it t ed
fromthe correspondi ng outputs of the switch 102 and the control unit 104
(Fig. 2) to outputs 25-4, 25-5 and 23-4 of5 the k-th processor unit
respectively. The bit fields of the result and the correspondi ng control
signals are formed anal ogously to the result of the doubl e-input

i nstruction. The sub-packet bits and the strobe of transm ssion are 25
transmtted to the inputs 38-k and 39-k of buffering block 5. If the
transmtted sub-packet is an instruction word, it is received by the

regi ster 399-1 of the buffer 391-1. The corresponding control signal is
formed at output 410-8 of control unit 397-1. The bits of the sub-packet
are transmtted fromthe output of




‘regi ster 399019%43927he i nformati on input of switch 398. From tME/P$9908633
information 30 output of switch 398, the bits of the sub-packet are 1/ Au57m

8

.transmitted to the first information input of switch 394. The correspondi ng

signal of sw tchj ontrol is _forned at e WD, 99/ 42927, "

PCl * / US99/ 036313"1?3%2&, a~8’,°“f~°§’ép"§ d?%ﬂf’ S 6‘?3’HA|€§3'7§T‘ s-n%ﬁsrwzé ANTY" plgments
recei ved by thgsfj rggq-gQntrol input of switch 394. A control signal is
transmtted from out put 400-4 of the control unit 397-1 to an input of the

"AND' el enent 39Fradsiissign codtrobunit 478 Figddpoohtaing thenfirtsi groupwdfftOR bélemadits c h

398 is used for transnjssion of .t , Gonput i result to the external

control ling sydddm44Pl, é(ﬁTP%ﬁgngﬁxg "g?fﬂn?"r‘%f‘g&lgréﬁ'*’s“\do\&‘ﬁéﬂc%ld FTREP fof r st

out put of he“@ﬁc,og&;mﬂggﬁll_l__fl}sq_ﬁ_nput of decoder 406-1 receives the bits
e

of the code detéermning t type of the sub-packet. Information fromthe

second i nf or mat i Pranemisgioh cohtralunic4283Fy.3 Ygentaars Nipkifs éfreonarol olrpusf each of
transm ssion from out put 400-7 of control unit 397-1 is transmtted to

out put 393- 4 Frhigfueqnszingthe first-and the)secpRdgusRy 88 OMAVISGIR-b-150 43§l -Nand 4389- «

dth - Ky f : i nf i . h
aystem brovedsl i8R BN Floizink ip s RO BoubR' A E, it Sl
i ncl udi ng t he 10ef3gc 2 Nado 437-Diy1.1.087-NA2X ! ailt the firstysiideie @edndtgroniss 6f cdnp!

functional fields of the status word, are realized in the swtching bl ock
144 (Fi g. 18, 7)inpurnd3&dr 4380 And A3P-¢0A89-DI. 15 signals, which are forned at

tput of d der. .178 t t h h t put ,152-3 of t Lol
i 0185 o i npureshund weottrpl DI EREA A SR s, Rt AR (e
control si gnalefentdntd 452- Wi 522IN) ehedfirotind Aetsecord ORT RlehRhi¥Rd3at arfds3W DN

244...263 of control wunit 213 (Fi g. 7). The information inputs of sw tching
bl ock 144 recegroupst o€ Wi AN’ telemenisnd54-brialdSd BINd g0 0454-BN-1s1 484:2N-Dyr dnd

transmtted fry .ne out 63 163-11 of the input register unit
149. The nodi fi f&&{ﬂagg%gt%%‘iﬁa‘i%é%nd data words, formed on the

regi stersqg02. . . ége'w'ﬂ%%oﬁ&élﬂﬁﬁ? 43P EbrkdOMEN Aol IRt T84, £ Bropi! i

bl ock 144 to theﬁl n|5ut 153-3 and 153-4 of t%e out pﬁjta g{?\?’t CETO%HS&%%&R{’% om
t he out put of cenirbk loufplis t4340thed440:42IN e secoad dednire! sexmnd441nf 20 npdifsoof dnguypsit s

127 and 129 of the _executive ddei1vi ce JaO,G. 25 In addition to the operations
of modificati GRNGHMIRS,Hie frshand theieprnd iapus of sipsfeapsmission d42tlsh 2pd Af2esl out

t he operati ons,Qiel€hRt 1. ONSe-det ' ' . :
val ues of tvvo%?%gatgbgfhgnéﬁﬁgtzﬁﬁgé}gﬁrﬁ g{:'ugfg%\é n thtﬁ\l/.é%%g@%mg%%gﬁxg
functional bi t449) antoN)grodpsadf 20 ele@ingaoatralrigputsiad43-1-1AL4451K 2N tASt4B<N-1t.l3d5-
rest, the working of the functional units of the executive device 106 is 30
sinilar t80t heN'\%&-ki ng of the corresponding units of the executive device

freids for ¢he boarSfing SREP RO eSS cBlualoCe FOHE, 5 PABHR, OURELASINT
ensui ng conputl./4f7eNcdnd Mrgzolms oft2N GOR! letenmats: £383D41(11488-162Ntt6 oI58d ... 458-

information outputs 23-4, 25-4 and 25-5, 23-1) 25-1 and 25-2 of the k-th
processor uni tN-28hch processor unit processes the instructions wthout

t ual hr oni 2gkJ i : itS. | f
The next ” package Sl Yohtiortiik: 4o ol N'Eoublbe i BihliBaffis fH115,, ae!
associ ati 28 NMERRN\toi436aNIL 2446-N2N) 20K gra8ps 6N ipFierif naobinpetsf47i1he . hoT-al

part of a routine defined b{rfragment F, (a fi-agnent routine), then bits
of the functi dN&p 4#7-8N4L... 44E-2N-Rnand a gredp pheanyrol npuBsB4l. i 4482Mi t i onal

buf f i 9 Fi .1 4 42) 45 4.6 I 1 h . h
Further wor k of - EAgh SEmeRt potfine Hikeeiiing PR 6 (ha a4 Bt GReolGR AR 9 o
carried out a%ﬁ?&i rafisfeP uhit A68PRYUGINF Rt @UAA 461 2D RpisRP ufft 482 P&HKRYENi F OM

an out put of buffer TUnit 5 through Tirst additional swtch 7 to the third
and fourth i nf463pand switthget s 19 and 20 of processor device 1-i to third
information input 74 of fragnment routine processing unit 6-i.
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The first amdissmzazal switch 7 functions to select the first PCERSHIOIIB-K
fromthe 15 group of fragnent routine processing units (6-1...6-N). The A0
.third information input 74 and fourth control input 71 of fragnent routine
processing unit 6-Kk, CorreSpmi‘{lﬁﬂl y receive bits_of the functional fields

of the informat ilERImETEsET eContawnbsdistrig &fth eeniredfinputs A#ils.s4 TS5 r om
t he i nf ti | t 52 4-1- - t f
exchange 20 ol TRGoRPRpL 478, tebk! nd pcont, Bllfred ol Db L ot g iy ©

out put cont r ojnférn@ikiah dutee@7v.ed on outputs 486 and 487 of the control unit,

information frominput 74 of unit 6-k is transmtted through output 493 of
switch 464 to i rippst weitest unihA62 cprigingthe fnRito spgh comigliinprg4%8-3..4 18061t

egi it. . ' bg. qf I SSi f
cont ol ul 1 et SEpUCES AR B kAN RS b1 < WS SR I i,

each package gipgessred is addressed to the associative memory nodul es
4-1...4-N, in each fragment routine processing unit definite parts
(fragments) of tSvatakadh4 reantdinse fiest econtrablirpue | 489p rsecansls eonteod dinput W90; fimst

results are transm.tted t he associ ative les.4-1...4-N. '
Loadi ng of ro ?’H@%‘°t‘8&l¥3§[yéﬁﬁ"ﬁd@8ﬂit}?€ ‘9@%&?&?&5"}%‘?%&“&‘&49&
processing) 30 ipkeB@iveOUARA4SY (fid)e34)i Bohisths inltlopficedsBRdi93T Mémbrye 469 Hydt er

system Both instructions and data are transmtfed througﬁ the first

i nf or mat ildh i eqphangeObusf 4961dn place efitheseiunitsca standard\@iGOPrb2ORFr R, FcHiIBBHNR3633
1 4 A-"u 2002 first {nfor jonal i 2 of fragnment routine processing
unit 6-i to !Wﬁgoﬁfkfnlﬁmﬁn%[é W@emg\f@%‘g% BU¥EL. Then, bits of .
functional fiel dsepfrive bl U449 UBfrales OfHeCERPNG! Hfird! ComYalt BRLAT 4655t T4eaL3 ons
of executive unit 459) and data are transmtted fromoutput 477 of unit 461
to i nformati omfidrmatipntinpt8 466§ inforintatid® Dutpudl 467 caralc the nfirsticefifth cosirgihautputs of
interruption féé}o'in og%_%uts 476-1 and 476-2 to inputs 465-2 and 465- 3,
respectivel y) *ot” APt-459. Through t he exchange bus 496, under the control
of i cropfeCess Qhufidreolshit iunt dsb RS, 1) Solidind fiode A tr3gitlerd 493

routi nes are Ioadueégtfﬁgrﬁermry 493.§Aﬁjef I nput f?g%g@gnr?%l %%2 re%:'{ez?‘\'/gegé a
start package“ANDE demame499-hod993ptrigeé S0, fitdd decnder §@is1t decombdecodgosodi-ng

strobe of trapsmission, redgisters 504 and 505 receive operands and register

508 recei ves thORY slementfiipnd thirdregisterS0nen a strobe of transmission is
present at i nput - Dbl 4 I L FUPLdON 1S
fornmed on out puto'%égt- %gl%é]qg?g%gsao f%’?{g Ftratﬁgsf ?eon?]ﬂ ?@%%%“3%%;%’38?

465-2 of uni t inférihatiog éhpir 470/ thé fisst b thiddi cnerolbutplics 147141547 MBdaderess output
i nformati on in%)ut 466 of unit 459 15 from output of register 508 under the
control of0 a 47%2ad iformatipRautmit 443t he out put of trigger 509 through out put

481 of unit 462. C S 444 1.ifires’ Dbikh,flel & hite
from out put 466 I(r)l tu{]egﬁ[eié.gﬁt r2 o@éhr’yxg%g‘%sfe}%ﬁﬁsﬂgg@‘ ﬁ‘r‘l%s $’an’éﬁlﬁtsrsg l%mf;nr oup
of control si gogldecéder 09 regisicps08; tdGifer 509 akSOR” tlememtiBI0S 478-2. .. 478-3 of

unit 462. In unit 462 the corresponding 20 signals of sequential reading
and transmi ssi or-astingnegister unit A@hhasianapgogoussieeyrest ers 504 and SO05 t hr ough

out put 481 to i ' j t f  URRL: r . 149 '
accordance wt h%‘%{e@&h‘ggﬁbzﬁ% 3pegr§§1rrlrtg%sérgkofe %&b%ﬁtp%hgggid%? 35 lg’htg?ggyg
corr espon2f ngsiPuid S4, HANID Dele@neitF1 3dtidS16] snd “ORT dlehedds Y7 and $18 upti on of
m croprocessor 494. By this interruption, m'croE_rocessor 494 forms the
"vector of 25 oue@mrol upiii46d centains disw el fourth eantrok inputs 82 nAliScanddlirst nidirdt o
regi ster 503 @Qf .unit. 460,. The.svector of output” (acconpanied by a control
signal transm 'fté(g of’?pdﬁ?gﬁ ‘b‘g§8'4_68 of executive unit 459 through exchange
bus 496 and out pritst 48ditiGhal SwRENT (%wmdmﬁ&%nﬁol WA 1 96 -svitehing Renft 5260) 1S
transmtted to input 470 of unit 460 where information is wittén in

regi ster 503. FrGontralginstt §19 §0Bains costralriamens2l; didstt groam of wpotrobinpdtsc2Rar

501- ' 30,1. The_signal of interruption.,is f d n_.out put of . decoder
5011 anc0s dresiele SeePeHFBHG Pl dgrisal mpvs. SEPL -SRI, BH: Brage oL oty e
unit 459. 42 i\ SP4 $2IB4-N, first group of control outputs 525-1...525-N, second group of
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PCT/ US99/ 038839/22947 Al ' S 200Z Upon recei pt of the signal of i mrcarusapbicdn

m croprocessor 494 forns a group of control signals which are transmié4 edi5i(?
t hrough out puts 468-L..468-4 of executive unit 4S9 to outputs 469-3...469-6
of unit 460. These contr gl si%ggl s direct the transnmission of bit fields

representing $aRrol OYtRULS 336~y i Nghigd srqups ok controk ousputs 2deh-146270k-Nuni t
5 459 through i dyeuls ¢7Qy0h NNI .pﬂ&‘g: j IS aand 498. The
f or mat of da’tk 5 %e‘érg?g}sﬂaé‘&ﬁ éﬁgh%g%d I'S t%tergfs%ntggeés%&? hlét'ggg N hal f
package resul ti rSyvifdhitig uniteS20r @@t N @irs fgrowtafudhtroNmpid S290L-¢55829-AdVicce

1-i. The strobe of transmssion is transmtted from output 471-3 of unit
460 to out put5¥98Nok..{RAY¥rBht sacand | greupr ol co8rrAY iopHte S3k1.-FS39Nowgrpup 0% of

unit Gk igt isct i t Quahy RPU -l t hi u ont r ol
"put s of i rforspRIm 1 3938 ol of iforhifon bl RHF 23
packages resu%rbhﬂg,ftammltohq,utgsa}ngnssmti ne processing are transmtted
fromoutputs 77 and 78 of unit 6-k to input 63-k of the second group of
address inputs &mntiohpgit 9 andoswitchingnunity 530 thaye intema} stueturesi sipilarstapthe
switch 2. The_address indicates.the nu f, the associ ati V. r dul e
4 | where thecqgfeép??‘ﬁ%g iguﬁwlg? PSCQPP%'{’I][ g;ﬁ)'?? Rg'lp?%“gé%’@?’ﬂ‘bg SPtffrloé‘gfrgts\é?" S
al I ocated. | ngutcho®(set figf1a6asyoci ati ve nenory nodul e 4-j receives bit
fields of half package from out put 66-j of the group of information

out puts. Ithi s r &eabnd additienak switéhn8 ifig. o10) tcoataitst contrek unit iS3¢ ahd Gwitching unit

processi ng of a t F.with the common fields of the.running routine. |f
processor f raﬁz{éﬂ&"{%q_}ﬂg g TRty ntq Phe) GPrTespoRing st iR FB&‘E'?lnes
Kd 20 1... Kd‘ﬁ%(ﬁfﬁaﬁd&dtcﬂ%@unﬁﬁ%%?ﬂ&t m%hﬁ(&e%gaw an "instruction

nodel " Kdbl ... Kdbmto enabl & processing. The status word field NB (see fig.
43) contains a rGorted unigr $34s pontains gontwolt hutpst #36; groupnpf controli putphisc 831-he

f t ti I i . .Pack f additl | add i
the data are sy NaN @ R rameLs Mt oro! Qu@Hs ST wEHBI N o as e
j Tor progessnng, @3 @-M?@Jeivﬁgﬁ&hﬁﬁf Gflphe SOTBLL s'éttingg?ﬁm 236, N %@ﬁgjﬁfse

transmtted frominformtion tput 55 of bfock 4 ) assocl dative nory
to i nput 96-] carftaihing agcomtrpl mbut $4lel+rmhd @an addgess mpof S4R2-igeli. t. N)nhifst rduper

unit 9 and thep to input 552-3_of buffer 551-2. The package_of ~additi onal
addr essi ng i s°$%¥’éﬁ°&g’éruﬁ3§¢ﬂf-oﬁ?a% HPJ $ 8’9Pj°-¥61°“t d%gs éﬂ?dilt-'rgﬂaN :
switch 8 fromo : -+ £2@f ﬁﬂﬁ"!a '&@ad- | , d 1) i t
87 j of second ;Séﬂlk%l natss?'\?\,ic?c tgir.e elfvl?g%gﬁ%qut llltglséaﬂB"g?gﬁ?E%dée

cor r espondi nginfermatioheiputt 34%el.s.548-N, Ny froupeestt switching) econtrot damits gS46r1 -t
6-k. As a result outﬁut 91 of the second addjtional switch receives 43

WO 99/ 42937 PEFA369b N0 o5 $46-N-11..546-N-N, gropp.of eontrol jqutRitsradToh- - & sands
bits of the p : L4 8SS4é which are then transmtted to
second inforngﬁﬁﬁgﬁFﬁ%ﬂ@ﬂgg%g?ﬂﬁbgggg%?'?%ﬁ??he processing unit 6-k Further
work is perfor mesldditiedad bofieing Hieckt 9 (fig. 14a ) sontains QRowpef buffed amits ISP, . S4B t
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executive devices 106 and 107, respectively; and (Fig.35) through information input
466 and bus 496 for the executive unit 459.

The system is started by transmitting starting packets of instruction words and

25  operands from an external (not shown on Fig. 1) system through input 12.

The starting packets with the corresponding control signals are transmitted to the
inputs of the third group of information inputs 42-1...42-N of buffering block 5. The
total number of inputs used will be determined by the starting conditions of a particular

program.
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If the starting packet contains operands, then the bits of the packet from output
393-3 of buffer 391-2 are transmitted (through the second information output of unit
389-i and the i-th output of the third group of information outputs 49-1...49-N of
buffering block 5) to the i-th input of the second group of information inputs 31-2-
20  1...31-2-N of second switch 3.
The information on the i-th output of the third group of information outputs 49-
1...49-N of buffering block 5 is accompanied by the strobe of transmission (signal of
“significance”), which is a control signal of an exchange query, and is transmitted from
the i-th output of the fourth group of the control outputs 48-1...48-N of buffering
25  block 5 to the i-th input of the fourth group of control inputs 30-1...30-N of second
switch 3.
The main function of the second switch is to distribute all received packets over its
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Transmission strobe and the bits of the operand packets, transmitted respectively to
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of the second group of the information inputs 31-2-1...31-2-N of the second switch,
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Switching, including the transmission of packet bits from input 315-i of switching
unit 304-2 to its information output 316-j, corresponding to the first “free” output
register from the group 338-1...338-N, is carried out with the help of a spatial optical
system.

10 From the output of register 348-i, the parallel code of the packet bits is transmitted
to inputs 353-1...353-N of transformer-transmitter 347-i. Serial code, formed on
output 351, is transmitted to the laser emitter 346-i. The laser signal corresponding to
the serial code (through the optical system, which includes the controlled deflector
345-i, a group of optical lens rasters 344-1...344-N, controlled optical transparency

15 343, and a group of optical lens rasters 342-1...342-N) is transmitted to the input of
photo-receiver 341-j. From the output of photo-receiver 341-j, the serial code of the
input packet is transmitted to the information input 350-3 of the transformer-receiver
339-j. A parallel code corresponding to the bit groups of the packet input at 315-i of
switching unit 304-2 is formed on the outputs of register 338-j. And, a signal which

20  determines the end of the formation of the output parallel code is formed on the output
349 of the unit 339-j.

Switching unit 304-2 (Fig. 17) provides information transmission from any input
315-1...315-N to any output 316-1...316-N. The transmission is determined by a free
register from the register group 338-1...338-N, which means “free address” switching

25 regime. Signals controlling the corresponding information transformation and
switching of the spatial optical system are transmitted to inputs 313-1-1...313-N-N of
switching unit 304-2 from outputs 311-1-1...311-N-N of control unit 303-2 (Fig. 15).

The formation of the signals mentioned (Fig. 16, 19, 20) is carried out in switching
control block 320 when the strobe of transmission is transmitted to input 333-i from

30 input 308-i of control unit 303-2. The strobe of packet transmission, which is formed
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identical functional structures of the buffering block 5 and the second switch 3.

The strobe of transmission and the bits of the operand packet are transmitted,
respectively, through outputs 34-3-j and 34-4-j of second switch 3 to inputs 22-6 and
20 of the processor unit 1-j (Fig. 1, 45, 46) and to the corresponding inputs of the
executive device 107 (Fig. 2).

The strobe of transmission is transmitted through the corresponding input of
executive device 107 to input 278-4 of control unit 271 (Fig. 11) and the bits of the
operand packet are transmitted to information input 282-2 of input register unit 277.

Functional fields of the operand packet (Fig. 13) are received by the status word
register 298 and the operand registers 299-1 and 299-2 after the receiving control
signal is received at input 282-1 of input register unit 277. The bits of the instruction
number are transmitted from output 283-1 of input register unit 277 through the first
information input of loading switch 276 to the address input of command (instruction)
memory 274. The starting control signal is transmitted from output 279-5 of control
unit 271 to the retrieval (reading) control input of command memory 274.

The operation code bits and the operand bits, accompanied by the starting control
signal, are transmitted from outputs 283-2, 283-3 and 283-4 of input register unit 277
to the corresponding inputs of the ALU 275. The bits of the functional fields of G, T, I
are transmitted to input 280-6 of output register unit 273. The bits of functional fields
containing the operation code and the instruction number for which the result of
computations is destined are transmitted from the information output of command
memory 274 to input 280-5 of output register unit 273. This result is transmitted to the
input 280-4 of the unit 273.

Inputs 280-1, 280-2 and 280-3 of output register unit 273 receive the
corresponding signals that control the reception of the ALU result to the register 300.
Registers 301-1 and 301-2 receive the bit fields K and COP of the subsequent
instruction. And, register 302 receives bit fields G, T, and K and functional fields

resulting from processing the current instruction (half-package).
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the instruction number, which is placed on the register 301-1 (301-2). This group of
10  bits identifies the number of the associative memory module, from the group of
modules 4-1..4-N, allowing the sub-packets to be distributed evenly over the

associative memory modules.

The functions of the output switch 272 are determined by the presence of double-
address instructions, i.e. the instructions, the processing result of which is the input

15  operand for two following instructions having different number and operation codes.
This condition is realized by having two output registers 301-1 and 301-2 for
instruction numbers. The content of the output registers is sequentially transmitted
through switch 272 to outputs 135 and 137 accompanying the result which is
transmitted to the output 136. )

20 Control signals are transmitted from outputs 279-1 and 279-2 of control unit 271
to the control inputs of output switch 272. _

Output switch 272 control signals are formed after the functional fields of the type
of instruction and of the strobe of transmission are transmitted from the information
and control outputs of command memory 274 to inputs 278-5 and 278-6 of control

25  unit 271 respectively and after the signal of significance of the result is transmitted
from the information output of the ALU to the input 278-7.

The functional fields of the instruction type include the following attributes: 1A
(single-address instruction), 2A (double-address instruction), 1I (single-input
instruction), 2I (double-input instruction), which are transmitted (Fig. 12) to the

30 triggers 295-2..295-5. The status of the triggers influences the formation of the

control signals on outputs 279-1 and 279-2 of control unit 271. The transmission
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Z10% () - a#F;:)Lr%Oéd;DSSS%; S.x?ut m:rgggﬁ&svs:)tch 102, which is controlled by the outputs 116-1 and 116-2
of unit 104. In the double-input instruction regimes, the bits of the sub-packet are
transmitted from the outputs 136 and 137 to the outputs and 25-1 and 25-2 of the j-th
10  processor unit through switch 103, which is controlled by the outputs 120-1 and 120-2
of the unit 105.
The control signals are formed when input 115 of the unit 104 and input 118 of the
unit 105 receive the strobes of transmission respectively from the outputs 132 and 133
of the executive device 107. Information regarding the number of the associative
15 memory module is transmitted from output 135 of the executive device 107 to the
address output 24 of the processor unit only in the double-input instruction regime,
since running a single-input instruction does not require searching for a second
operand.
When the result (operand) output from the corresponding executive device is one
20 for a double-input instruction, the search for the pair operand is conducted in an
associative memory module. The number of the particular module (further on referred
to as "address") is determined by the bit group on the output 24 of the processor unit.
Access to the group of associative memory modules 4-1...4-N is realized by means of
the first switch 2 (Fig. 29).
25 Here, the j-th inputs of the first group of control inputs 58-1...58-N, the second
group of address inputs §9-1...59-N, and the second group of control inputs 61-1...61-
N of the first switch 2 receive bits (control signals) from outputs 23-1 and 24 of the j-
th processor unit indicating the number of the associative memory module and from
outputs 25-1 and 25-2 of the j-th processor unit indicating the functiona! fields of the
30  sub-packet.
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the decoder 432-j and these signals are transmitted to the inputs 448-1...448-N and
10  447-1-1...447-N-N of switching control unit 430. Switching control signals are formed
at outputs 446-1-1...446-N-N of switching control unit 430 and are transmitted to
outputs 417-1-1...417-N-N of control unit 414.

The mentioned signals are formed at the outputs of priority coders 457-1...457-N

(Fig. 33), which play the part of priority schemes, realizing the queuing of queries to
15  each of the associative memory modules.

The control signals from the outputs 417-1-1...417-N-N of the control unit 414 are
transmitted to a group of switching control inputs 424-1-1...424-N-N of the switching
unit 415 The structure and functioning of switching unit 415 are totally analogous to
those of the switching units 304-1 and 304-2 of second switch 3. Input 424-j-k of

20  switching unit 415 receives a signal controlling the k-th input of the j-th deflector from
the group 345-1...345-N (Fig.17), and the output 66-k of first switch 2 receives bit
fields corresponding to those received at information input 61-j of first switch 2. The
corresponding transmission strobe is formed at trigger 427-k (Fig. 30) and is
transmitted through output 416-k of control unit 414 to output 67-k of first switch 2.

25 Bits of the functional fields of the sub-packet and the transmission strobe are
transmitted from the outputs 66-k and 67-k of the first switch 2 to the inputs 52 and
53 of associative memory module 4-k. The bit field of the status word (as a key for
associative seeking) and the bit fields of the operand and the transmission strobe are
transmitted respectively to inputs 413-1, 413-2 and 412-3 of the associative

30  memorizing unit (AMU) 408. The bit field of the status word is also transmitted to the

information input of the buffering register 407. The control input of the buffering
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output of register 407), are transmitted to the information input of the associative

memory module 4-k. The second control output 56 of the associative memory module
4-k receives the transmission strobe which is formed at the first control output 410 of

10 the AMU 408.

Having been formed at the information output 51 of the associative memory
module k, the ensuing packet is transmitted to input 40-k of buffering block S and then
to the corresponding input of the buffering unit 389-k. Input 41-k of the buffering unit
389-k receives the transmission strobe from the second control input 56 of the

15  associative memory module 4-k through the corresponding input of buffering block 5.

If the received packet is an operand packet, its functional fields bits are received by
the register 399-2 of the buffer 391-2, and the corresponding receiving control signal is
formed at output 400-9 of control unit 397-2.

Bit fields of the packet output from register 399-2 are transmitted to the second

20 information input of switch 394. The corresponding control input of switch 394
receives the switching control signal from the output of “AND” element 395-1. The
switching control signal and the bit fields of the packet are transmitted to the first input
of the switch 394 and function as a strobe of transmission which is completed at the
output of the “OR” element 394-1.

25 If the corresponding input register 348-k in switching unit 304-2 of switch 3 is
free, then input 31-2-k of switch 3 receives a packet of operands from the first output
of switch 394 through output 393-3 of buffer 391-2, through output 390-6 of the
buffering unit 389-k and through output 49-k of block 5. Correspondingly, the
transmission strobe is transmitted to input 30-k of switch 3 from the output 48-k of

30 buffering block § and the next processing cycle is run.
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the second input of switch 394 is transmitted through the second output of switch 394
and then is accompanied by the loading signal from the output 400-11 of the control
10  unit 397-2 and transmitted to an input of the RMU 396. Information loading to RMU
396 will be carried out until the blocking signal is cleared from input 37-k of buffering
block 5. When the signal is cleared and if there is no information at the registers 399-1
and 399-2 and at the fourth information input of the switch 394, the bits of the packet
are transmitted from RMU 396 through the third information input of switch 394 to
15  output 393-3 of the buffer 391-2 and to the corresponding input 49-k of buffering
block §, and through the corresponding inputs and outputs of switch 3 to the fourth
information input 20 of the k-th processor unit.
If the result, obtained in executive device 107, does not require a search for the
corresponding pair, which is determined by the single-inputness of the instruction, then
20  the result of processing and the corresponding strobe of transmission are transmitted
from the corresponding outputs of the switch 102 and the control unit 104 (Fig. 2) to
outputs 25-4, 25-5 and 23-4 of the k-th processor unit respectively. The bit fields of
the result and the corresponding control signals are formed analogously to the result of
the double-input instruction. The sub-packet bits and the strobe of transmission are
25  transmitted to the inputs 38-k and 39-k of buffering block 5.
If the transmitted sub-packet is an instruction word, it is received by the register
399-1 of the buffer 391-1. The corresponding control signal is formed at output 410-8
of control unit 397-1. The bits of the sub-packet are transmitted from the output of
register 399-1 to the information input of switch 398. From the first information
30  output of switch 398, the bits of the sub-packet are transmitted to the first information

input of switch 394. The corresponding signal of switching control is formed at the
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is formed at the first output of the decoder 406-1. The input of decoder 406-1 receives
the bits of the code determining the type of the sub-packet. Information from the
second information output of switch 398 together with the strobe of transmission from
output 400-7 of control unit 397-1 is transmitted to output 393-4 of buffer 391-1 and

10  through output 390-6 of the unit 389-k and the output 47-k of block § to the second
information output 15 of the system.

Processing of bit fields of the package in executive device 106, including the
determination by the instruction system operations of the functional fields of the status
word, are realized in the switching block 144 (Fig. 5,7). The corresponding control

15  signals, which are formed at an output of decoder 178 are transmitted through output
152-3 of control unit 142 to inputs 154-1...154-12 of switching block 144. In block
144, the control signals of the switching group 214...219 are formed at outputs
244...263 of control unit 213 (Fig. 7). The information inputs of switching block 144
receive the bits of the functional fields of the status word, transmitted from the outputs

20  163-2...163-11 of the input register unit 149. The modified fields of the status and data
words, formed on the registers 202...212, are transmitted through the information
outputs of block 144 to the inputs 153-3 and 153-4 of the output switch 143, and from
the output of switch 143 to the address and the second information outputs 127 and
129 of the executive device 106.

25 In addition to the operations of modification of functional fields, executive device
106 also carries out the operations of relations determination (for example, between
the data values of two inputs of an instruction or between the values of separate
functional bit groups). Such operations are run in ALU 147.

As for the rest, the working of the functional units of the executive device 106 is

30 similar to the working of the corresponding units of the executive device 107. The

transmission strobes and the bits of the result packet functional fields for the beginning
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associative memory is a starting package for the processing of the local part of a
routine defined by fragment F, (a fragment routine), then bits of the functional fields
are transmitted to buffer 5§51-1 in additional buffer unit 9 (see Figs. 1; 41, 42, 45, and
46). In all other respects the further work of transmission of the starting package for
10  fragment F is carried out according to the above mentioned transmission of a package
from an output of buffer unit § through first additional switch 7 to the third and fourth
information inputs 19 and 20 of processor device 1-i to third information input 74 of
fragment routine processing unit 6-i.
The first additional switch 7 functions to select the first free unit 6-k from the
15  group of fragment routine processing units (6-1...6-N).

The third information input 74 and fourth control input 71 of fragment routine
processing unit 6-k correspondingly receive bits of the functional fields of the
information package and the accompanying strobe of transmission from the
information and control outputs 84-2-k and 84-1-k of the k-th group of exchange

20  outputs of first additional switch 7.

Under the direction of output control signals received on outputs 486 and 487 of
the control unit, information from input 74 of unit 6-k is transmitted through output
493 of switch 464 to input 479 of input register unit 462. Input 478-S of input register
unit 462, receives a strobe of transmission from output 488 of control unit 463. In

25  contrast to the processor units I-1... 1-N, where each package processed is addressed
to the associative memory modules 4-1...4-N, in each fragment routine processing unit
definite parts (fragments) of the main routine are completely processed and only final
results are transmitted to the associative memory modules 4-1...4-N.

Loading of routines (corresponding to the von Neumann principles of processing)

30 is performed at the time of initial loading of the computer system. Both instructions

and data are transmitted through the first information input 10 of the system and the

41



10g 10!/ 1090 P¥42927. 100& ()- sf, 10%& ()- Y * 109%& ()-)410%& KQEAIS®03633

109& ()-""""""""#b@ 10g 10!!{#310% ()-F10%& ()- 10 10 14 MBS
108100 () -L3" 109 () -1 109 () - #s#i#) $~ $%ij@ 10g 10! Yo Ly
10% & ()-1"10% & mL0%& I ‘Vi&' -s,10% & 10‘V & ()-

% & ' ' S((dEb mioh g (- o Fgpet | (PutRCFRTGGES g“%) ¢dolpginpyt 475 of
109% & () - #10% 0 ”

10028 (). F &Z?%a(’%(z% x‘:%x?s{%émﬁl 4@/52@(311 gxtslgf ﬁmé‘tu?rﬁ? ﬁ&d£ éfé ﬁt_{_‘éﬁgﬁg‘ fgarrespondmg

10! 15" 10% & ( xeo yymwmu(;gemm%x&qtb/e Yinit 459) and data are transmitted from output

0GL0% & ()-1.L10%& #109%28& ()-+=, @A B, C, O ] 10g 10! ! 109%& | T#
1 0% (§)F10%§7 % 691 10 <1 )@ﬁ/df&“()“g ge%@??"@af&g&ccoww@s(i)@gn@el

a0 ()1 1 SRR S R ey R dgrant . romecivay

of unit 459,

Through the exchange bus 496, under the control of microprocessor 494,
instructions and data of fragments of running routines are loaded in memory 495.

After input 479 of unit 462 receives a start package of a fragment and input 478-5

10  receives the corresponding strobe of transmission, registers 504 and 505 receive
operands and register 508 receives the status word field of F. When a strobe of
transmission is present at input 478-5, trigger 509 is set and a signal of interruption is
formed on output 480-2. The signal of interruption is received by input 465-2 of unit
459 together with a bit field which is received by information input 466 of unit 459

15  from output of register S08 under the control of a "reading" signal from the output of
trigger S09 through output 481 of unit 462.

Microprocessor 494 "identifies" bit fields transmitted from output 466 of unit 459
through exchange bus 496 and transmits a group of control signals through outputs
468-1...468-4 to inputs 478-2...478-3 of unit 462. In unit 462 the corresponding

20  signals of sequential reading and transmission of data are transmitted from registers
504 and 505 through output 481 to information input 466 of unit 459. Microprocessor
494, in accordance with the number and parameters of fragment F, starts the
corresponding routing of processing which is terminated by interruption of
microprocessor 494. By this interruption, microprocessor 494 forms the "vector of

25  output" which corresponds to the current number assigned to register 503 of unit 460.
The "vector of output" (accompanied by a control signal transmitted from output 468
of executive unit 459 through exchange bus 496 and output 467 of executive unit 459
to input 469-7 of unit 460) is transmitted to input 470 of unit 460 where information is
written in register 503. From register 503 it is transmitted to an input of decoder 501-

30 1. The signal of interruption is formed on an output of decoder 501-1 and is
transmitted through output 472-1 to input 465-2 of executive unit 459.
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resulting from the processing of instructions in processor device 1-i.

The strobe of transmission is transmitted from output 471-3 of unit 460 to output

76 of fragment routine processing unit 6-k. From output 76 of unit 6-k it is transmitted

10  to input 62-k of the third group of control inputs of first switch 2. The address and

functional field bits of half-packages resulting from the fragment routine processing are

transmitted from outputs 77 and 78 of unit 6-k to input 63-k of the second group of

address inputs and input 64-k of second group of information inputs of switch 2. The

address indicates the number of the associative memory module 4-j where the starting

15  instruction of the processing of fragment F was allocated. Input 52 of the associative

memory module 4-j receives bit fields of half-package from output 66-j of the group of

information outputs. This results in a combining of the data resulting from the
processing of fragment F with the common fields of the running routine.

If processor fragment F has additional common field input of running routines Kd-

20 1..Kd-m (see fig. 42), starting unit 6-k appends an "instruction model" Kdb1...Kdbm

to enable processing. The status word field NB (see fig. 43) contains a number

corresponding to the starting unit 6-k in which the fragment routine is being processed.

Packages of additional addressing (as the data are ready) are formed on an output

of associative memory module 4-j for processing of a locally selected fragment F.

25  These packages are transmitted from information output 55 of block 4-j of associative

memory to input 96-j of the group of information inputs of the additional buffer unit 9

and then to input §52-3 of buffer §51-2. The package of additional addressing is

received by information input 89-j of second additional switch 8 from output 101-j of

additional buffer unit 9, and address input 87-j of second additional switch 8 receives

30 bit field NB of package corresponding to number of the starting fragment routine

processing unit 6-k. As a result, output 91 of the second additional switch receives
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working programs running time. Then, 2 high parallelism of the processor units’

working is obtained automatically and there is no need to distribute the group parallel

processes between separate computational structures (executive devices) inside every

10  running program, or between programs, which is usually carried out by a person, who

may become unable to cope with this problem when the number of parallel computing
structures increases.

Thus the inclusion in the computer system structure of fragment routine processing

units, first and second additional switches and an additional buffer unit reduces the

15 volume needed of the associative memory modules, performs processing by von

Neumann principles of computation of locally separated parts of routines (or entire

routines) which have low inner paralielism, and uses flow control for processing of the

main running routines. This results in an increased performance of the system and an

improved efficiency in processing routines with practically no loss of time for

20  distribution of tasks between units for fragment processing.
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group of control inputs and with i-th input of the first group of the address mnputs of the first
switch correspondingly, first and second information outputs of the i-th processor modules are
connected with the corresponding i-th input of the first group of information inputs of the first
switch, first information, address, control and second information, address and control inputs of
the i-th processor device are connected with first and second information inputs of system, the
control input of which is connected with control input of the first switch and with the third
control input of the i-th processor device, control output of the first switch is connected with the
fourth control input of the i-th processor device, the third information output of which is
connected with the first information output of system, first control and information, second
control and information outputs of the i-th group of outputs of exchange of the second switch are
connected with fifth control and third information inputs, sixth control and fourth information
inputs of the i-th processor device correspondingly, first group of control outputs of the second
switch is connected with the first group of control inputs of the buffer unit, the second group of
control outputs of the second switch is connected with the second group of control inputs of
buffer unit, control inputs of the second switch and buffer unit and first control input of each
blocks of associative memory are connected with control input of system, i-th inputs of the first
and second groups of control inputs of the second switch are connected with second and third
control outputs of the i-th processor device correspondingly, seventh and eighth control inputs of
which are connected with 1-th outputs of the first and second group of control outputs of buffer
unit correspondingly, third group of control and first group of information outputs of which are
connected with the third group of control inputs and first group of information inputs of the
second switch correspondingly, second group of information outputs of buffer unit is connected
with the second information output of system, fourth group of control inputs of the second
switch is connected with fourth group of control outputs of buffer unit, i-th input of the first
group of information inputs of which is connected with fourth and fifth information outputs of i-
th processor device, fourth control output of which is connected with i-th input of the third group
of control inputs of the buffer unit, third group of information outputs of which is connected

with the second group of information inputs of the second switch, first control output of the i-th
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units for processing of fragments of routines, first and second additional switches and additional
buffer units, here the control unit of the first switch is connected with the first control input of
the i-th unit for routine fragments processing, first information input of which is connected with
first information input of system whose control input is connected with control inputs of first
and second additional switches, additional buffer unit and second control unit of the i-th unit of
routine fragment processing, third control input of which is connected with i-th output of group
of control outputs of the second additional switch, i-th output of group of information outputs of
which is connected with second information input of i-th unit of routine fragments processing,
third information input of which is connected with information output of the i-th group of
outputs of exchange of the first additional switch, control input of the i-th group of outputs of
exchange of which is connected with fourth control input of i-th unit of routine fragments
processing, first control output of which is connected with i-th input of the first group of control
mputs of the second additional switch and i-th input of the first group of control inputs of the
first additional switch, second group of control inputs of which is connected with the first group
of control outputs of additional buffer unit, first group of information outputs of which is
connected with the group of information inputs of the first additional switch, group of control
outputs of which is connected with the first group of control inputs of the additional buffer unit,
second group of control outputs of which is connected with the second group of control inputs of
the second additional switch, group of address and group of information inputs of which are
connected with the second group of information outputs of additional buffer unit, second group
of control inputs of which is connected with control output of the second additional switch,
information output and second control output of i-th associative memory block are connected
with i-th inputs of group of information and third group of control inputs of additional buffer
unit correspondingly and second control, address and information outputs of the i-th unit of
routine fragments processing are connected with i-th inputs of third group of control, second

group of address and second group of information inputs of the first switch correspondingly,
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control output of which is connected with second control input of control unit and first control
output of unit, first information input of which is connected with information input of unit of
registers of loading, information output of which and information output of unit of input
registers are connected with information input of executive unit, second control input of which is
connected with first control output of unit of output registers, first control output of unit of
registers of loading and second control output of unit of input registers, third control output of
which, second control output of unit of registers of loading and second control output of unit of
output registers are connected with third control input of executive unit, first control output of
which is connected with the second control input of unit of registers of loading, second control
input of unit of input registers and third control input of unit of output registers, third control
output of which is connected with second control output of unit, second information input of
which is connected with first information input of switch, information output of which is
connected with information input of unit of input registers, third control unit of which, third
control input of unit of registers of loading and fourth control input of unit of output registers are
connected with the second control output of executive unit, third control output of which is
connected with fourth control input of unit of input registers, with fourth control input of unit of
registers of loading and fifth control input of unit of output registers, address and information
output of which are connected correspondingly with address and information outputs of unit,
third control input of which is connected with third control input of control unit, fourth control
input of which is connected with the fourth control input of unit, third information input of
which is connected with second information input of switch, first and second control input of
which are connected correspondingly with first and second control outputs of control unit, third
control output of which is connected with fifth control input of unit of registers of loading, sixth
control input of unit of output registers are fourth control output of executive unit, fifth control

output of which is connected with seventh control input of unit of output registers.

47



" 10 10 10L<109%&' ()-f$10%& ()- A ml0%&' ()- 10 10 10, L<109%& ()- +;

QTUWE~ @AY $109& ()- 9' mlO%&' ()- 10t 10t o

_10t, L<10% & ()-!$10%t& ()-2' 10% & () - >QIE~ @\LAY$109%& ()-v 14 Uﬂz‘ﬂ?

MB10%& ()- @! 109& ()-y! 10%& ()- @@ 10%&' ()-ff10%& ()- GOdE~ @\LA@I 109%& () -y
1098 ()2 y&m@mp(lt)'nggmm qompyisigga dpta@iow asagti¢n) of szdesystan apd G fregment) - @

| 109%& 0%&' 109%& 0% () -yMb109%&' () - Z6QdE~ @\LAy+- 109%& () - @s

| 109 8? (Pr‘ifd*é %S‘“‘@g{%% %{ﬁ% 0% () - @# 1098 () -

=dE~_@\L Ay ++i@ %t NoR<PéHién @bm;ba;&l%’ Gt (dastObRl pIEssor 'LM}tga{O%ﬁst(c)n'e@sélem ()-

Normal " "Headi ng 13]c" "Headin "Headi ng 33]c" "Heading 43]c

" Headi meens@Y artodulse aldiersy oBafirst swméa@t legst R écconéle‘aaphmgmé:b]lﬁfenngr@gmslqg 93] c"A

T

" #$9&'sédohtt, exediftive IS SR hersin>GhBaIFE fsHeddduliMRdevice is best suited to processing

P N- 0374167 CHI LP8STW XY[\ bNeTf hj kmj [ pV! fF-1}178;
| Vg?* SEB% dwéq&;&%@eac hyspid; second ﬁ)gap&Ng%q;%ylce is bgsrt\ét)n\tl\gfiztl) pFr)oc(egéqung ope}rands
>nPi ACEGHLMRRR ] X 027 qg)ﬁg abc
def ghi j ki rmopqrgrt1 l),lg\%\ll}(ysza (ﬁ)(}?‘fgt%"@‘@$g¥ e m’\@}wuli?%rmnAr }Téj urger akllsrlr?ucfot
Ent r y WinfdBoationefndra prodessby@hif Yo an asséﬂam&étﬁﬁﬂ&& module

|<|| ;;%.B %E%eﬁ%&g ql%‘;uc\)/r}g%Wl[C\’l] uses a ?ree agcﬂ'es SWlt q’ggs'l}nlévt\gb( alegrlﬂ}t EOHII'O]

|<" ;;%%%E%SJ%LAVHGP@%&TMM ddvice AACHRERIN £dchBARPSECORY YWHYE lubdsa free
address switching regime to transmit operands to a free second executive device;

said fragment routine processing unit portion of said system comprising at least one
fragment routine processor unit, at least one first additional switch, at least one second
additional switch, and additional buffering means;

wherein, each said first additional switch uses a free address switching regime to
transmit an information package from an additional buffer to a fragment routine processor unit,

a control output of each module of associative memory is connected with an input of said
additional buffering means,

an information output of each module of associative memory is connected with an
information input of said additional buffering means, )

a control output of each fragment routine processing unit is connected with a control
input of a first switch,

an address output of each fragment routine processing unit is connected with an address
input of a first switch,

an information output of each fragment routine processing unit is connected with an
information input of a first switch, and

a control unit of a first switch is connected with a control input of each fragment routine

processing unit.
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