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‘ vention relatgs to conputer science and, in-§FEQ )
ng devices that use dataflow control for information

processi ng espeeisal |y for use i Wt& Ifﬂ;ifrformamce di gital conputing
systens. BACKGROUND OF THE | NVE AR nf or mat i on processi ng device using

dat af | ow f ori.nf ormat.i ' siaFeae@nofliappli@tied I3 18¢RHda in US
Pat ent No. A’fr,bésiggblgn%lfﬁ%lzg@g?gs&?r %efsma%bllsassteem iona\ggilch i nstruction

processfH&%iAglgg@ﬁgmned on the basis of the availability of data and in
whi ch the flow of data and instructions are separated but the data is

transferred as directed and r%ﬁiﬁ@@ycﬂg%e i nstructions. This device has

a relatively |low | evel of erf ormance.. whi.ch 4i t ; utin
devices whi CTFQJSIE’CBQ?%FT(’)IBW §8n‘i° @?rsgccl)%}g? %gh%b& g%n&rég%gg%g? e ’
addr ess .er\}%eg A& 3td XS ABTRENr&Sfo} MoMmdibiaireceitiag esgeatallydat asesinnighe. The

reduced performance Is due to the conplicated hardware organization of the
cont r ol pepafisncdigital cohmpuergeydémare of tine during the process of the

dynam c distribution o 0 processi ng devi ce,
descri bed i n Russian FM&M@E?XH%W%g whi ch uses datafl ow for

control of the iﬁmﬁtiﬁﬁ pPResfhPABRe uSIABtAtdTHWA forDinfiramsion, processing
an.input-output swtch, 1nstruction,loading switch; instruction nenory

dat gy acggeeetdidclosadtlyflichida anfdS Racaptda. A1 pBRa iUnhidnudqsorises 2 SYYAMs de(’i ce,
e o e e i o b BRSO s, SOUEARAY Bkl oL,
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as directed and required by the instructions. This device has a relatively low level of
performance which is common to other computing devices which use dataflow control
(s  over computation and direct addressing operative memory as the hardware means for
data storage. The reduced performance is due to the complicated hardware
organization of the control means and to the expenditure of time during the process of
the dynamic distribution of memory.
Another known data processing device, described in Russian Federation Patent
20 2029359, which uses dataflow for control of the computation_grocess, contains a
processor, an input-output switch, instruction loading switch, ;ilstruction memory,
data act:es:s unif, and first and second Enformation outputs. In this device, the first
control’ output of the processor is connected with the first control input of the input-
output switch, the first control input of which is connected with the first control input
25 of the data access unit, the first information input of which is connected with the
information output of the instruction loading switch, the first control input of which is
comnected with the second control output of the processor, the first and second

information outputs of which are connected correspondingly with the first information

input of the instruction loading switch and the first information input of the input-
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information output of the instruction |oading switch, the first control
input of which is connected with the second control output of thé FEB 0 -
processor, the first and second infoymation outputs of which are connected
correspondingly with the first information input of the instruction

| oading switch and the first information input of the input 11  *G00002* -
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i s connéCthed W Irst i1nformation output of the conputer, the

zer oi zi ngfoimpidn eftpubefdat acapuess thenzdroizeng upphefthaidate adsesz8Rdi i ng
out put of the conputer, and the information inpuyt  of, inst.ruciiop [enory
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connected with the first, nfo lQn i npu i GO Bhe shiich slevi ce
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menoiy (Qahat@CHas shdfiist Infoanaiariaphf tsd eompeerof data and results. The
assocCi ative nenory sinultaneously perforns the function of control neans

har dwar e.  AcCTiis ddevidey uses rdzeafloverter  eontrol | ofs theoFOmMPHBLIGR PIRSEYr dRdsses of
menory distribution, erformancg i,ncreases. Ho el S Vi ce,
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assocl ative nenory

(in datggceeas ‘H&j“%’%? ﬁﬁ\g}thﬁecﬁ@lfyi Ry thdEinsRaesk @hudhhitantihirdivard.r om

associ at1ve nenory u of operands ready to performance in a unit of
tinme N=décbadingyheinee Tare s ho fessaff tiwe lendhe aesesseaef remmshisiribréeRt he
nmonent of 15 inquiry to the output of data). The val ue Tam depends

di r et | ypestormpRCOBF§AESof associ ati ve nenory. Since Tam neasured fromthe

time of inquify, Eram An{Uiuidg tkﬁ%?&ﬁm&e@tﬁ@&&ﬁc@&p&ﬁ@s_ Girdctly &f tHehe
associ ative nenory increases, the performance of the device decreases as

the sizgsefiatitemasnegiat date acmsouyit) and sadefmed 29 b gpeed pedgaviwrI ai | s to
achieve a high |l evel of perf(c)rmnce en Aargpe : . . .
from associative memory (number of operands ready toperformance tn a unit of time
N=1/Tam, where Tam = time of work of associative memory ‘from the moment of
15 inquiry to the output of data).
The value Tam depends directly on the volume of associative memory. Since
Tam, measured from the time of inquiry from a running routine, increases as the size
of the associative memory increases, the performance of the device decreases as the

size of the associative memory increases.

20 Thus, the device fails to achieve a high level of perfgmance when large

. s
volumes aof running routines are processed.

SUMMARY OF THE INVENTION
It is an object of the invention to increase performance by decreasing the
volume of associative memory while at the same time introducing the local use of data
25  processing according to von Neumann principals of computation without violating the
common idea of dataflow control of computation. -
It is an object of the invention to improve performance by introducing a

fragment routine processing unit into a dataflow processing system whereby fragment




vol umes of running routines are processed. SUWARY OF THE | NVENTI OR fiE8 %@
an object of the invention to increase performance by decreasing the

vol ume of associative nenory while at the sane tine introducing the |ocal
use of data 25 processing according 3o von Neumann princi pal s of
conputation without violating the comon idea of datafl ow control of
conputation. It is an object of the invention to inprove performnce by

i nt r odueduniges wificagpeeottines whinke apristies siited taprdcessmapbathdatcalfawmnannocessi ng
system whereby fragment. 3 roaﬁlnes Wﬂﬁ % are routines which are better
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directed to the fragnent routine processing unit for processing. This is
achi eve8 Rt conput er containing processor, input-output switch, 5

i nstruction tpaadisnghsswet GA, the Rdhipuedri RtIBAD Procedsdrairpueeapuusivitchf i rst and
second information output, zeroizing input, and first and second
i nf o$ matastmctianp lgadingl Beitel,r istruetinm FSMasyt é%FP %Fe%sﬂgll‘prfﬁéb%ﬁe?@dconnect ed

with the first control input.of th pu ut.p igst control
out put b‘ffj"tft*Fé“’i“n%ﬁ?“toﬁft‘B P o S s PR b el 3pe Rt o)
i nput ofoo ket ABHR ARGESPRoCHEE is dbithebiclStith HeOfiRREIMID] it lof e idpmt-dat a
access to unit is connected with the information output of the input-output

swi t ch. otitpat swliiehe The firstpontrok outpet ofitbe inpt-nuipst ywiteh is sanrasteddvifh the ¢ he

i nformatj on output o h i nstructi 0 irst control

| put o e et HaTPAG b e a6 UGl | PO EE R of e L SesBond

CO”t p]O' URHHPt%nn%tte&Qsttpth%qsﬁﬁgtanot Rieul Bﬂhcaiﬂgutsﬁﬁﬁtﬂdsmtcﬂf Ph&BAAREs Out puts
rocessor are connect respectively wth the first 15 information

I nput Ofm;tdﬂeoﬂ nedtfgddn Odﬁex]noegdlxﬂgccsmettch witll thee irffomsationnbopetitdfothd nput  of

t he i nput- output sSw tch third |n or mat .out put he p cessor is
connect aestruGiiom [qadines $wikgh. t}ﬁ‘f’ HRRENGH Htﬂ”bﬁkqﬁfmﬁ t‘@BﬂB?f{‘%? SWHRL S, er 0i zi ng
| nput of, B%%teqat h BEC&ISnd Rohtrbf oﬁﬁﬂp%(?ttﬁg phbdddsdrNang et ahdGebatput of the
conmput er, e |n ormation input of ‘instruction nmenory and the second

i nf or matihfeFmatigattougfutd hef ttmstpm:esscmnaxzo cdmmdtedgresmcttwhlyamttc@hmefu‘ﬂad with
the first information input of the orrpute fra routine
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the input-output switch. The third information output of the processor is connected
with the first information output of the computer. The zeroizing input of the data
access unit is connected with the zeroizing input of the computer. The information
input of instruction memory and the second information input of the instruction
20  loading switch are connected with the first information input of‘;the computer. The
fragment routine processing unit is introduced. The first control output of the
fragment routine processing unit is connected with the second control input of the data
access -tmit. .The first control output of the data access unit is connected with the
second control input of input-output switch. The second control output of the input-
25 output switch is connected with the first control input of the processor and the first
control input of the fragment routine processing unit. The second control output of the
fragment routine processing unit is connected with the third control input of the input-

output switch. The second information input of the input-output switch is connected




fragment routine processing unit is connected with the second contr, EEUqg),ut
of the data access unit. The first control output of the data acces's 4
is connected with the second control  input of input-output switch. The
second control output of the input 25% out put switch is connected with the
first control input of the processor and the first control input of the

fragrrent I.oy in - | C . tr

fragnent 1rt}b H'” n‘gf"%?‘g‘(cf‘g‘i?l ﬁ {he %ﬁ%ﬁe@p gﬁgﬁa %%eg%lﬂg%ﬁy con"{a) i nput
of the Idaa&bro&tptxmtth@ufmtaCabcesImansgsmﬁcueaf»ﬁfmmlseébddru@utmpa‘nphh@f the

i nput-output swtch is connected - 6 FEB 2002 4 with the information

out put . mrbcaskay. fFhegrigst informatien jrpsestithy pAPESSOTHE cvepentel wishtthel out put
of the cla%a access unikL.i s connect ed Seco cont.r ol Eut of the
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i nst I’ ucti on nenor connected wt e contro ut put

i nst ructdodtrol aapdit B tisMrstriictickhbaddgoswdtchcanit thelfirstimidmekioh Hephtneft thect i on
| oading switch and the first information input of the fragnment routine
processi ﬁq@emﬁnt roine RrepHeiBatitgce forneted Wik thenfiest ifprreatiannipart of thehe

conput egoﬁ? rcof}xtr?$nt ol'llt(ﬁ.g{)utogf L ARAEHGE 1n0 5T & rlﬁltroﬁrlﬂﬁ ted wh the

third inpu processor. out put of the

pr ocessofontrd! Gpanect tiedprbBessbd. IThhRicd homtcblamn;bmcdf théptifcessbr iheordetedaccess
unit. The second information input of the data access unit is connected
Wi t hiot hewil dlgh Hifdnesysoh inrst of rib%tjaféfaci’%é ““Eoﬁﬁﬁts‘é?‘m IrFREREPR IR WP nput  of

the comp Fogtal aecedNI§ {sec%nﬁ%ﬁgq RJ?&\ tﬁgg Qdoﬂ 91 1oﬁ gﬁ#&o? tl%e}]g'(?ra%¥€ agment

routine €sS1'ng uni he four con a ‘access

sunit,  vridizdebei gun&thofCtﬁebml utelﬂMorﬂfzct&@Qn!hﬂﬂbltsc&iﬂlﬁméhtrsv\lnbﬁhoﬁth@ Wi th
t he fourth control |5 input otp the processor. The fourth control output of

the pr oc&mntlrgumm;ftse@gwmm WithH e NW’!N‘PWM Fut pf fhetdags aqches wkit.a access

unit. The. f or mat,i.on a | connect ed
with thewétéé%%gmfrﬁ'f “8?1“&?* et‘“%‘ftqt equ%%gsasnor ﬁq}\!ﬁ' %Olfrﬁh 3 ﬁt ol

I npufs Ofmbbﬁopﬂx‘écpﬁé&%od The TB0LAE ceakrdli Slipdthe thBipretesattis ebn@ittdauivital t he
data access unit. The first information output of the data access unit is

connect etefiftthcartie! 2apus of i datafasearatninl i pund isformpgiopirpdshe daRe second
: m: 8{ g: :I? %E glg{i %tco%;ec er%iemg@&}b e%gt? %Zem{%hl%n 3§1tp%?np ﬁl%tp?gce\é@ TBQ ﬁﬁﬁecond
control input of the processor is cormected with the third control output of the data
access unit. The. first information output of the data access unit is connected with the
20  second information input of the processor. The second informaticpn output of the data
access gni:t is connected with the second information output of thejcomputer. The third
control input of the fragment routine processing unit is connected with the fourth
.'control: .c.>u1‘:[.;)ut of the data access unit. And the third informatien output of the data
access unit is connected with the second information input of the fragment routine
25  processing unit. More over, the fragment routine processing unit contains executive
unit, output register unit, loading register unit and input register unit. The information
output of executive unit is connected with the information input of the output register

unit. The first control input of the output register unit is connected with the first



control input of the fragnent routine processing unit is connect edgvpi:tal'c,,-ﬂt?he
fourth control output of the data access unit. And the third informiti“%n
output of the data access unit is cgnnected with the second information

i nput of the fragnment routine 25 processing unit. Mre over, the fragnent
routi ne processing unit contains executive unit, output register unit,

| oadi ng comgyl Stput dfnhd frag@ientgouting @giceistiy L. (The KaCord dodridBirdpRm of Gve put  of
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unit, the second control input of output register unit, the first control

i npui obutpphdf e inpyisgsterwmilt inpehnected witle the st canttol adutputpef thef i nput

register. unit. The first .control, 5_output of the input register unit is
connect SASRFRHTOLHBE PFACEFSIRG HRiLo heof}fsbt‘fﬁgﬂ?at’c%emp\“tr %fg#érffagﬂ&ﬁf i'PNSr ocessi ng

unit. Thebikst uhinf OLoEHeRa +AR Y > : r'ﬂ%ﬂe i Sing unit
s conn ctcetf W 't'l}ﬁl tlﬁe&lﬁ{nf or rrVkE{{tﬁlQone ?&%ng ‘The ﬁtgé?%dl%é?gg{tgfgﬁ?ﬁ t. The
i nf or maflheinforhgitn edtptthef thoddidigg cepditat @it atd the dnfbribod BhwLIBE ten out put
of the _input.register unit are connected with the information input of the

execut | PULFRBISICITHE 4D cOBRS RS WERthDintamption daput ké thoeaetvreinthithei s
coNAECt SCkoll bnddSnbidttne BRNAYe Bl iodibered FinQHE Bk LERLESRhutH t. the

first control outpu oading register unit an secon

out put dfe dugutiregister neig the éikstiwontrol dihputtdfiloallie®rdaistdr 1@t Pt thefseddnd | nput
register wunit, the second control output of the |oading register unit, and
the sec6Pred ontrusol tiguinput registesuiniiutl he diyrd eantrol putpus o8 theokmpuicragistesi th t he

third contrel i t ive uni.t.. The first caontrol output of
t he exegrlﬁt’i t\?lg §S§¢I§) FthEOérﬁoﬁleté‘?e(?(@mgﬂ hkq{ﬂ% D ?c%rﬁ{ Iselc?lrb Fo%tfé{t he
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and the third control input of the output register unit. The third control
out plut &RecufEs yottphhe fug candrol gnfrutiod they srecefisel upfttly qonaeased vt thent r ol
out put i j.n it.. Th econd. j.nf.or mat i on
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the input register unit, the third control input of the
output of the output register unit is connected with the second control output of the
fragment routine processing unit. The second information input of the fragment
20  routine processing unit is connected with the information input of the input register
unit. Thf: third.c_ontrol input of the input register unit, the third c’bntrol input of the
lcading ~reéistcr unit and the fourth control input of the output register unit are
connected with the second control output of the executive unit. The third control
output of the executive unit is connected with the fourth control input of input register
25 unit, with the fourth control input of the loading register unit and the fifth control
input of the output register unit. The information output of the output register unit is

connected with the information output of the fragment routine processing unit. The

third control input of the fragment routine processing unit is connected with the fifth



| oadi ng register unit and the fourth control input of the output r_egirszpqﬁm
unit are connected with the second control output of the executive ufArt.™
The third control output of the execgtive unit is connected with the
fourth control input of input register 25 unit, with the fourth control

i nput of the loading register unit and the fifth control input of the

out put regkd! efpudiifithe Tt iredistemahitoThe yixpucontolt inputoaff et inpegregister unit is
connected with the information output of the fragment routine processing
uni t. Thenit, tthé fithcontrobinpuhpfithedpading registghunit. a0guhs sixthrortEddnRY it is

connected with the fifth - 6 FEB 200 C | 1P J egi ster
uni t. Th@eSURY TEHFET B AHpER"1GF "-5%‘%{ %ﬁu@%égﬁog{@r tﬁﬁt{ ?{I @1;3 héggwhe[]

control jnpufy Ok Eor @R GRSt FSTUInSt édectitivd unidlel colifectddd ithe thiat sedlenthnput  of -
the output register unit are connected with the fourth control output of

t he execedntiobinpunbf the Duegputt régistersont rol out put of the executive unit is
connected with the seventh, 5 control [nput of .the. output reqi The
essence of thg_h? RYAEATS ‘er]#‘? k“VFﬂtjé?“ fs_ﬁgati th? F%E?ﬁi(‘:‘f Hohots e%zﬁéwpangﬁé%st%»[n%g
Processi N HA' &e%}gaﬁi%i&f gRMhe 2bhipddldideh BotREA QP PRI af ORBRESHIONS
provi de an increase performance of the conputer in processing nmain

r out i nesp&yoriRABS ob thei doat@dsi ingprodessing pewd rodtinex diyamepnsoff ingrsaungithiase
menory tﬁrough a decrease in its worki n% oléme. 10 .The dataflow control
pri nci pl &est of eXFINES PLIssPLatiegemgFy thy ‘fﬁ\{‘rf’g FRESHTHSYPKRE $oHIG bei ng
execyted. The ' a6 ' k508 Fbr thefovetall

conput ati on amgﬁg\%ﬁ %g{%q‘?@ %’?ﬁ?‘%ﬁ%@%ﬂg‘n&mf in ﬂg‘gr@gr m of

t ri gononpidgtAn MeingtReutekiu Mt prosessing off fregrényts cavieg: eldeali ¢Harzaterd ofous
fragments, is perforned wi thout partigipation of associative nenory. 15
BRI EF DESBRp¥Hianany: loypapliglipssyshgdy &agm‘fntﬁ dn thy %ﬁ’&? HRONATEYaf of t he

system of thtehg.xrlicm(ﬁ{;ﬁ&t%'i‘rectlf %&H{c‘étea witt] ér;a@oﬁd&@%a*;%ﬁﬂs, HIReOARES idhBa
processoP. Fi gure - 1s a functional diagramof the control unit of the
pr ocessobparticfpaguh ef dssociaiveamkmocy.i onal di agram of the input register unit

Cegi dter unit of the prBRUEEAESChIINOE THFBRIURERY: Tonal *aragramof the
i nput - out put P?é’\ir&‘ih—- is a functional diagram of the system of the invention.
Figure 2 - is a functional diagram of the processor.
Figure 3 — is a functional diagram of the control unit of the processor.
Figure 4 — is a functional diagram of the input register unit of the processor.
20 Figure 5 —is a functional diagram of the output register upit of the processor.
: Fi'_gurc 6-isa functional diagram of the input —output sw%tch.
) Figure 7 —is a functional diagram of the data access unit.
" Figure 8- is a functional diagram of a buffer of the data access unit.
Figure 9- is a functional diagram of a control unit of a buffer of the data access
25  unit.
Figure 10 —is a functional diagram of the fragment routine processing unit.

Figure 11 — is a functional diagram of the executive unit of the fragment

routine processing unit.



Figure 7 - is a functional diagramof the data access unit. Figure 8- is a

functional diagramof a buffer of the data access unit. Figure 9- igragp

functional diagramof a control unit pof a buffer of the data access 55 i

unit. Figure 10 -is a functional di ag;(r)am of the fragnent routine processing
unit. Figure 11 - is a functional diagramof the executive unit of the

fragment ro‘ﬁi%ﬂ% l@rp%eiﬁlrﬁﬂoh'zﬂi&iagrim%fﬁﬁgoﬁ(?tgtzg%isﬁﬁgx‘rﬁ?teoflt{?xe Trdgtneat

functional diagram of the output register u ragment ~ routine
processirb@indprbeeskinguint. 13 -is a functional diagram of the input register
unit of the fragment routine processing unit. functional schenme of input
regi st er - uni tEig@ed yuser MCUPMH}B%E‘J&@@Q the dnpy egister Hpis 4t dwestens

dat af | ow conput ation qgr.aph... Fi,qure = | s the structure of an
i nf or mat'PYHIRKETESE %MM&M%‘W‘@%@‘REW ON The program
schege of a daf@k!|QWiRYSEE th gSRIAMpPEGaRS oF 2 WaRIPd WCYRSIRALid¥0gi@ph. nodes

and arcs connecCting the nodes. The nodes represent operations and the arcs
to represent Riperepdt-hillbtratok testiubuooffan inforemtior packip® i nf or nat i on

represented by a n i S i nt s of information are
words that are subdf\%ef&égﬁﬁﬁgg?ﬁgﬁ@%‘f%@‘@’sﬁ@ﬁ% ds may include an
opcode fi el tp?ogssms%ﬁsl% JNE4AREERL B! 8 dRScRRETRIIBApRRohiiStinglaka, one
data field to represent the information to be processéd, one or two 15

dest i natrodss aihélads tanneequge fentoddie The sodemteaposentr oproaiens canghibehartche
results of processing_ are directedﬁ and other fields to represent the
$% E%t

cont'@xt TBPrERNG JRaRREY L iRk thropgly thensysigsys TR infRrmaliog ©presyHed 3% # cat i on

during p j K gs are used to identify the fragment nunber,
t he iterrgc’t%?gig%%ﬁglég%@fp%r%% t he individual tokens of a pair destined

for the samekedef isfbemat2h Recketds ht arf subdbtidah imb sonameenof dieldshat are
subdivided into a nunber of fields. A packet may contain _one or two data
fiel ds. Fields may include an opcode field to represent the operation to be performed on the
data, one data field to represent the information to be processed, one or two
15 destination fields to represent the destination or node to which the results of
processing are directed, and other fields to represent the context of program execution,
tags or keys to be used for identification during processing. Keys or tags are used to
identify the fragment number, the iteration being performed, the individual tokens of a
pair destined for the same node, etc.
20 Packets of information also are words that are subdivided intoéa number of fields.
A packet r:nay contain one or two data fields. 4
Thus, a program written according to a dataflow graph will indicate the direction
in whic";h' the data is transferred during processing. Each node processes the input data
and yields one or more results destined to one or more other nodes.
25 The computer disclosed comprises a processor and a fragment routine processing

unit. The processor processes data according to a dataflow principle. The fragment

routine processing unit utilizes the von Neumann principle to process data.




direction in which the data is transferred during processing. Each
processes the input data and yields gne or nore results destined to one or
nore ot her nodes. 25 The conputer discClosed conprises a processor and a
fragnent routine processing unit. The processor processes data according

to a datafl L NGEPhRc10sRE i FRYMBPlicatioUEd iSri 6 QrE&Sid L, URbhe-hiplid zes the
von Neunanr?%\grﬂlrﬁcé]%%e t%oproé:ess (rngPéc-:a_ 6 FE%lzogg 8 The’co?rput et?

di scl oseglyitdh 2 hinstnaqiohi loading Bwitoh; iimstsicpon cessay 4] daianguessautipfif andswi t ch
2, instruction loading swtch,3, instruction nenory 4, data access unit 5, °
and fr afjAERENtrOUHNCRIOPRSSNEIRItfy unit 6. Data access unit 5 comprises
associ ativ LS : f First
bt or 106 TAE Fyete P coldpferifhodhud RenBRlL AR TR buffer ME, o8 s £ or
107 is fparst AU st duefeda9b iindor Eringrdgmeirected ud iprecepsorceand ngeatd t 6.
Fragnent routine processing unit 6 conprises executive unit 130. Executive
uni t 130buffonp®7 sesfonestening Bt dFstinednEarr freginent seulintopropessids $initg6t he mai n
routine, that is, the program bein to execuyted, .is | oaded into

i nst ructf@ﬂ“ﬁéhﬁ?ﬁ‘;‘r‘“ﬂ.pr‘g"r?ég‘%é‘? Lffc?qqﬁ?f‘sgétexﬁ (Vg inyt @fo %f‘? et AR i nes
are | oad I ;ﬂq&gq routine processing unit 6 and, in particular,

into rremg)%bq{sgd ac e?g' or tokens destined for processing in the main
processor &fte mistrecticadsett for puopessing et nzedo gestinmithatSist thepprogess dritg 15
Packets received in cfer ocessor 1 are pr ocesiexiihand t he resyl ta gft prgcessi ng
are 'Qbt &8 1§ 192qeds e pstruptiop memogy - Thg Hagtryelon; £2ta0d Gptagak i ned
for anot dGutiddiGire [REE Intd FraBineBCIoRHNE BrodBs M W 6 Bhd, i pasictlem | f

t he resuﬁgéwgﬂaggﬁlngl eei nput nresﬁ?t, t hat ni gr ﬁ%gls desti rzég to be either
a singl eintnpiginorp 1dlsubsequent node of the datafl ow scheme or an input in

the fragnent routine processing.unit, the result i.s sent directly tpo the
20 di r oot HACKES QiakSRoACFaEANEY BIPBENS: Hy TDHA AeEs0r HF { TER ect o

i nf or mat ih%u%ﬁ@?%éhé%cfg 1‘1'1[1# Bes RR)EQ&%F?] ng to the appropriate device.

I nf or mation or turther processing under the principle of
15 Packets received in processor 1 are processed and the results of processing are

Thus, a programwitten according to a dataflow graph will indicat e6 EQ@%‘J‘JJ

obtained. If a result is a final result, that is, it is not destined for another node, the
result is directed to an output of the system. If the result is a single input result, that is,

it is destined to be either a single input in a subsequent node of the dataflow scheme

or an input in the fragment routine processing unit, the result is sent directly to the

20  direct access unit for further processing. 5
Data :access unit S directs. information ready for furthef processing to the
appropriate device. Information destined for further processing under the principle of
 dataflow are directed to processor 1, information destined for processing under the
von Neumann principle are directed to fragment routine processing unit 6.

25 - Information destined for processing in the fragment routine processing unit are

identified as fragments. A fragment may consist of one or more instructions and

associated operands.



datafl ow are directed to processor 1, information destined for procegssig
under the von Neumann principle are directed to fragnent routine )
processing unit 6. 25 Information deséined for processing in the fragnent
routine processing unit are identified as fragnents. A fragnent may

consi st of one or nore instructions and associated operands. - 6 FEB 2002
9 Data desty } i; f i to first
burfer 106 Tar T arEnar ek Bt 1R e el g R MR de MRSy O

af ter stti6afpe funhdri disdctiobud freocebOd. 1,Dether deaicdiaedy top dfiler dragepiat fitsh t he von
Neumann schene are directed to second buffer 107 for further direction to
f r agment bufsndPheDpfagkesdngdny b input ¢ theeyon Neymprsyschemieare dirggted o st or age

: f esul t i bl e. i esult, that is,
osul v oRgti bR o fuldt fifhoh b Bt B s esR ks e s

i's sant inhsddifelylor afer 46206 iimtdcvad mafer w7109 |ocated in direct access unit
5, through input-output switch 2, for further processing. Each token

recei ved bJf thepgsulbis paoublei inpkt resplisthabis, raesiedestined totts @i of fwe 10
further processing. |nput-putput sw.tch 2 reads a key.on each tok

recei veng‘&S ‘%I&S@Bf‘r(ﬁ‘llé&i ‘_?ocg’h G BRI 18 Seljipdire éltPeaéﬁ%lFI%ttvﬁrfBﬁ“PW é@goci ative
nenory 148&ied fn diftRt Retkeds st s,&%&@h iﬁﬁlﬁ-ohwtwﬁ@f{'ff,ntgf ﬁltrﬁglr Pﬁo@eésﬂﬁet her into

a packet. If the received token'S pair is not fou oken 15 directed
to and st oEech takenassweidaby vreputremdpuy s®&@Oh 2omastebet miatvhedirwithvas pair fot s pair.

15 Paire ata (or.,a packet) destined to be an input in the dataflow schene
are '%dir 6érdp’f"gesrsi"fgst nRre P“tlé%"t&b& F9FE HeFeioPetAholPkeD predkes&r 1,

ei ther iymediatghie Qken'@blitls a}&ggg%&mfAsgﬁatmf.ﬁgﬁ?%oﬁm. théggﬁ;e ined to

be an input 1n the von umann are directe secon r 107

~ for furtfoend,dhe eat fokend e bragheigetheoitto agacker.ocessing unit 6, either
i medi at el r after, storage.in second buffer 107. 20 Thus, the
the e e

i nput - out p et Heh KR ReP2ds §oleta REMBKSR Wofikedtwhtr AR stogstt it onal |y
B e AL T
uni tist o t h@aagpdetar {oat e pakekex)c destimed ftartichen ippuoceasthie ndutaflow scheme are

directed to first buffer 106 for further direction to processor 1, either immediately or

after storage in first buffer 106. Data destined to be an input in the von Neumann

scheme are directed to second buffer 107 for further direction to fragment routine

processing unit 6, either immediately or after storage in second buffer 107.

20 Thus, the input-output switch and the associative memery work together
functior‘lalliy to . ready 'mformatiéri for further processing. Asj previously noted,
information ready for further processing is directed by the data access unit to the
| appropxiiéte device for further processing.

The Best Way To Implement The [nvention
25 The computer (fig. 1) contains processor 1, input-output switch 2, instruction

loading switch 3, instruction memory 4, data access unit 5 and fragment routine

processing unit 6.



The Best Way To | nplenent The Invention 25 The conputer (fig. 1) congghgﬁjmq
processor 1, input-output switch 2, instruction loading switch 3, . °'~ B
instruction nmenory 4, data access uni,t 5 and fragnent routine processing
unit 6. 10 The conputer al so contai nd’first information out put 7, second
information output 8, zeroizing input 9, first information input 10, and
second i nf or ARl Qi UbIso | dontdth FeSSRforhafBRt RithR 1,1 Ltbnd HHbRRAsNPUL 12,
second control inp 13, S?i rosnt 1 S(t?nforonatai on C?Jn%gt 14, ?‘ﬁlﬁ COI’lltrPO| i nput
15, f ounttpuc8nkérolzingpput 26 irdtiififomadod inplut ilApartd $£2pnd ecfordationf mpaat i on o
input 18, first control output 19, second control output 20, third control
output 21, fourth control output 22, first information output 23, second
i nformation 24, j rd ] r. [ t E nt utine
processing u%{)&géoéoﬁtcé)?l n&gn% ?frrgstt C(sc[{(g;r?? _rlo i ir)lir}u%%g? C1‘O|arécs)[t "{p%gq:%nf%{s?mti on
i nput  2TpfofRRding@Ntd, hird Btttol 28putt1 fodrtt@ohirel inp@PLY, fiZ, corREPMPut
information input 30, first control output 31, second control output 32,
and i nfldy sabndrinfommption d@ut| ks tirrstc condre! wrtpit \l 94 secomtl adomsrot ontpud20i nput 34,
information i npyt 35, address input 36, .infornmation output_ 37, and control
out put 3610 el ot e 0t portf eaiitng. Frd ibReniaPiBiba S Eecond
control .\ ApHL thitt 70 an & Mtd Rodi¥Ribh oftthut 59Urth control input 42, fifth
cont rol léfﬁput lcﬁg?u Q%roi’gﬁlng %npu? 44, oftijpﬂrust i nformation input 45, second
i nformati on iFaggrhert6routing r procedsargramitoh domprits 4ifst codntradt inpont26ol fisut put 48,
second control output _49, first infornatkﬁp @utput 50,. secqnd information
'C

out plit 3AOTRRQMY Wit PBI SHAPUECEH! 1HE (3P COHE  6PRUBL B 53, ERPdhird 20
i nfor nati!\i%ﬂn%rptﬂ%%d'fm,l rfﬁ'rs{ %IE\&?P Atf?ltﬁﬂ' 8P, §¥\éotnﬁhc§nt nEfi‘pr? §2', r?&d

i nformation 1 npu second nformation input 56, first control 1nput 57,
second Gefdthadion ewaphit 338, control output 59 and information output 60.
| nput - out put switch contains first control input 61, second control input

62, 25 t hir dngteistiopimemgrutd entaing gertroldepitrddh infapationgnpat 355 addigsr mat i on
I nput 651hpu%§%99&10rmation output 37, and control output 38.
1S Data access unit 5 contains first control input 39, second control input 40, third
contro! input 41, fourth control input 42, fifth control input 43, zeroizing input 44,
first information input 435, second information.input 46, third information input 47,
first control output 48, second control output 49, first information output 50, second
information output 51, third control output 52, fourth control output 53, and third
20  information oufput 54. _ i
gns;truction loading switc.h 3 contains first inforrnatior{ input 55, second
information input 56, first control input 57, second control input 58, control output 59
“and information output 60.
Input-output switch contains first control input 61, second control input 62,
25 third control input 63, fourth control input 64, first information input 65, second
information input 66, first control output 67, second control output 68, and

information output 69.



information input 66, first control output 67, second control output 68,
and information output 69. 11 -6 FEB 2002 Processor 1 (fig. 2) con;gggﬁjm?
control unit 70, switch 71, output regkgter unit 72, arithmetic-1og b 20U
device 73 and input register unit 74 ntrol unit 70" contains zero
setting input 75-1, first result transm ssion control input 75-2, second

resul t transmipssi, Q)r(\iog@% 9} eyt cdfirclunti Y, Lhigh 9ROk cofibBHE 7854

instruction type |ts nmenory readl ness si nput 6 dat a
SIgnlflCaﬂm@uﬁkgﬂgkandHMME7Eim31npmadgﬂ&53naﬂgnal i nput 75-8, first control
out put of out put smntchlng 76-1, second control output of output swtching
76-2, transnmi $ongal uaEnT) SonkAs ZEro7 8BNS napwi V3-hg fgntesalt RS EiESians - 4,
starting control

rst Cont rO ut onnect ed W 1 ut put
T6o0r | no GRRRr by TS B el by Plnsr S Sonll Bibbe G85 Brke Wonliol 1L P
processolnpl: 7814 idsfiub Qo Bipetls ;qutpma CRBMee) fddinkidsig Ut 7326 Qfata

processor 1: Qut put register unit 72 contains control inputs 77-1, 77-2 and
77- 3, |ﬁr’orfmn¢mﬁlgnmlpumt7f? Y, regdingssapigngl7inguia Ag-8; rffretr mtrqbrpttﬁmtpgfs 78-1,

78-2 d 78- t f ted th
out put 28Uyt JBt seSnd ! B of Pt SV ChRB ek KR SiRut 76- 1
of Contr%mkm'&ut&g 7638 CRB virt %tnhel ol Hvswemgeéommugmwt 5, Hog of

control unit 70 irst |nfor tlon in connected with out put '78-2 of
out put r egrtsdlesutpnd tcoﬁﬂ:cteaindwﬁemtmmrﬁ @rf nmbce:sslon ihpustcondonorest! edutpiit h

out put 78-3 of out regi st uni t 72 % ter unit 74 contains
cont #®l |°ﬂfﬂﬂj3t3te¢9“’% Q%E"Hr"nlalo cﬂﬁ("ieﬁiﬂjt :7‘91 2 ”éinEP @gqufﬁ%rcr?&f“?%?fi Sithout s
80- 1. @utﬁ E'n%%&és ogi cal device 73 (nade in anal ogous formto the
deV|ce dIS Iose S patent No. 1367012, in 1985) contains operations
control input Guopnecégistet aunioUZpubnBia? cohtronpoputs egi-d4f €17-Unadd 777-3f i r st
oper and Ir,xr:prt connected to_out put put regi ster unit 74. second

oper and iHBURABARES dd-4 87011%17 ggnq Qf{‘mpﬁﬁﬁ‘tourt%‘ﬁ? 28dy 783 agdi78-34, _
starting contrQl;, ?1”9&'%0% H?Cefne?rh Ft&t’tog@ut &Redld C\%ﬁr(ﬂlt%&{nbh gp, first
pu , second

i nformation output connec ed W of ‘processor
i nf o it ipRdtessor 1, first control input connected with output 76-1 of control unit 70, second

contro! input connected with output 76-2 of control unit 70, first information input
connected with output 78-2 of output register unit 72, and second information input
connected with output 78-3 of output register unit 72.

Input register unit 74 contains control input 79-1, information input 79-2, and

20  information outputs 80-1...80-5. i
. Aﬁthmetic-logical device 73 (made in analogous form tc‘);the device disclosed
in USSR patcnt No. 1367012, in 1985) contains operations control input connected to
' output 80-2 of input register unit 74, first operand input connected to output 80-3 of
input register unit 74, second operand input connected to output 80-4 of input register
25  unit 74, starting control input connected with output 76-5 of control unit 70, first
information output connected with output 25 of processor 1, second information
output connected with input 75-7 of control unit 70 and input 77-4 of output register

unit 72, and control output connected with input 75-8 of control unit 70.



out put connected with input 75-7 of control unit 70 and input 77-4 qf .
out put register unit 72, and control output connected with input 7%—@305302
control unit 70. 12 Control unit 70 1(,)‘ig. 3) contains "OR' elenents 81-1
and 81-2. "AND' elenents 82-1...82-4, 83-1, and 83-2, "OR' el ement 84,
"AND' el ements 85-1. 85-2, "OR' elenent 86, priority coder 87, "AND'

el enrents 88- - n taR 'S, 991 ~3g1 ] S 91 w 91- 3,
"AND" el eman%gmgz- gmﬁ g%qgg ? @ﬁg@sm%g{ 9%‘?’“2%8 815&" iﬁ%%rle'l’en%#t[) 94. | nput
regi st eglerents 8241.(81-9, 831, and83i2nNSOR"adlement@ri( " ARG "ssl@hent935f 1. rg8-20perand -
register 96-1 and second operand register 96-2. Qutput register unit 72
(fig. 5)0R0oeleaicnt 86 crmorty cedesdar AAVD" elementsB8dL, f8cdpad 8Pnkigases $&n nunber

mput - ol SR 1 PO 6Bl Rl B B s, o
el enenteyNBdzfbment94- 2, priority coder 102, triggers 103-1, 103-2,

switching wunit 104, input registers 105-1, 105-2. Unit 104 can be nade of
two "AND' anigipohecgiNOTunig|7dndig <) sontaigatagus wokd regstef, &S Bxampeeanda " NOR'

gate. 15 Dat ccess unit 5 ig. 7). contains first and second buffers 106
and 107r,eg‘5?eég§'§t%q'ds$68?dﬁﬂedaél‘iﬁe%&t%&%‘s\?g menory 109. First buffer 106
contains firghbdesieePRAiCPNfig! 5y Bthifs 1Bt LrefReh, H0- | nd second
i nformation ?n%ﬁt se§10-3 and gl‘%é’? thilr?j and fegurtrh (’:gﬁ—%tr%r}c{ ?%1%01??5 110-5

and 110n&ruceterundler exgibtarsPS-1amd M8-2 4t atuf indidatiandegsten®@ transm ssi on

control 20 outputs connected respectively with outputs 49 and 52 of unit 5,
" i nfoor nat i on'P%t“bEHt‘o‘EB‘t‘fn%‘t‘f‘tt@U 2V\/Ff'ée@n @ufﬁaﬁ%mSoQﬁ gisrents, 180d--480etnal

eXCNANOGPH! RAm AR G110 ML Mri ] Ul bidhld 153y SREPBADULR S 107

contain second control 1nputs 111- “tirst afd second
i nf or madrior04, iyt segidtdesA 08A 105422.4, third and fourth control inputs 25

111-5 and 111-6, and control and informati on outputs connected respectively
with out put'9ni304ransie made el tvos ANBs gad gne v@oﬁgrﬁﬁf?f:‘!@% agatresughal ogousl y

to the ag,ewr%gaxgipise?gaﬁl%sjf{'bé{atgat ent

15 Data access unit § (fig. 7) contains first and second buffers 106 and 107,
register 108, and associative memory 109. .
First buffer 106 contains first and second control inputs 110-1 and 110-2, first
and second information inputs 110-3 and 110-4, third and fourth contro! inputs 110-5
and 110-6, external exchange input 110-7, first and second transmission control
20  outputs comected respectively with outputs 49 and 52 of unit S,';fnformation output
connected with output 50 of unit 5, and external exchange output connected with
output S1 of unit 5.
| éécéﬁd buffer 107 contains first and second control inputs 111-1 and 111-2,
first and second information inputs 111-3 and 111-4, third and fourth contro! inputs
25 111-5 and 111-6, and control and information outputs connected respectively with
outputs 53 and 54 of unit 5.
Associative memory 109, made analogously to the device disclosed by patent

RF No. 2035069 in 1995, contains first and second control inputs 112-1 and 112-2,




RF No. 2035069 in 1995, contains first and second control inputs 112-1 and
112-2, 13 first information input 112-3, third control input 112-4, -sEom])
information input 112- 5, first |nfor§mt|on output 113-1, first control

out put 113-2, second information out put 113-3 and second control output
113-4. First buffer 106 (fig. 8) contains "OR' elements 114-1...114-5,

out put 3*,[%“ e, &ﬁ\ ut f¥3 &hﬁf@%ﬁhﬁl&%@rﬂn 4%%@o[€dlnﬁdrﬁfaag@nf;ﬁ@|1azer uni t

117, co Input  swtch and first and second i nput

regi st erss ﬁasztihf&naattbnmpa 11SeL; dirst donfrbboutpst Itded: secralddgidushtyort outphie fir st .
Control unit 118 contains control outputs 121-1...121-12, set up i nput
122-1, HBs3sandrgernsronéodeuPHbli3-422-2, first receiving control input

L2203, Secont PASKAEPI0d fEH o M AT fincae PO 20l STUG gl SR 10

123-1. . %%&&ND"%&Q& 196Ut 11584, (sfdrsee &Flsm@m{haim, wuritiot uhiy 1¢8dieiput 24,
counters 125-1...125-2, logical "AND' enents 126-1...126-4, triggers

127- 1. M&h&ﬂ"ﬁ&fmﬂzewmporlczelpamgts@mé%!bﬂ@nizéw .129-3. 15 Fragnent

routi ne proceSS| it, 6 | ﬁ {hal executlve unit 130, output
register unit efg‘l %rdFHE P@ﬁ?‘é’ SRR e {55 “and i nput register unit 133

Executive uni | htdiRe chatkAtodtsutd |12[-Ci .90 oketi upPitpEt 122-1,
134-1...134- :%(t:or{It ?é@ﬁglﬁoﬁﬁﬁ nlpuc 35,0|§Jornat| on out putlﬂﬁs and the first

to fift f’ﬁ:@@ﬂztdk@ge oodepittpmt 12372, First ﬂe@c?n—vﬁtg @ﬁxt@nm 1286, seeandupackagg1
contains the first to seventh caontrol. %2 g?g |Qfgrmat|on
i nputd 139de ipput 22 seeongpnd dhie ﬁ“f‘iﬁb‘f‘“%ﬁ ‘bt[ﬁ ”i‘%uti}l 2. 2nd g 63

i nfor natgrgﬁo%kpw%tl%ﬂ%ff@% -pg18egi ster unit 132 contains the f| rst to

fifth control 142- 5, information input 143, first and
second contr od:ommmumtslnmgﬁgL 93)rmbn!la42ﬂs Briomiyccods 124 f aorngts b% butlfémZ 145.

1261, Ibasalgi ANDh eisraet ofbnlab-4 sieeers 1t L S ET IR CbiePenl TR R <
148-1.. &ecodcrs QQQ_II’ﬂfzg_riratl on output 149

L5 Fragment routine processing unit 6 (fig. 10) contains executive unit 130,

output register unit 131, loading register unit 132, and input register unit 133.
Executive unit 130 contains the first to third control inputs 134-1...134-3,

information input 135, information output 136, and the first to fifth control outputs

137-1...137-5. .

20 Output register unit 131 contains the first to seventhscontrol inputs 138-
1..138-7, information input 139, the first to third control outpd{s 140-1...140-3 and
m.formatzon output 141.

| Loadmg register unit 132 contains the first to fifth control inputs 142-1...142-
5. information input 143, first and second control outputs 144-1 and 144-2, and

25  information output 145.

Input register unit 133 contains the first to sixth control inputs 146-1...146-6,

information input 147, first to third control outputs 148-1...148-3 and information

output 149.



-6 FEB 2002 14 Executive unit 130 (fig. 11) contains m'croprocessor_%q&,a 700
menory 151 and exchange bus 152. In place of these units a standard =~ ™
m croprocessor set, such as one basgd on elements of the type Intel 80386,
can be used. Qutput register unit 131 (fig. 12) contains first and second
registers 153 and 5 154, "AND' elenments 155-1...155-3, trigger 156,

decoders 157gleculRé-it 150R(fig.el BNE@taidd ididgracegios 1180, debhory NBUt arckgi St er
unit 133 (fig. 13) contains registers 160 and 161, "AND' elenent 162,

decoder exchange i 532 1n plate of thepgemits GSstanddrd @Rcroptasassat sat6euch asaekiang
register unit 132 has_an anal o tructure, 10 The principles of

conput ab3s6hAan eHRE Q%tSF(SYPeﬂHH’gBHS%{:&W %ﬁ/”é‘%t rol assume that the
algorithmfo ' it oS 1D ERSRSEEIRE A% &cORRRYiQistig gpnput ation’
process. Thebél?ﬁg’lé\#@gtﬁ% gﬁlrtlslggggfétlojres r?lﬁlnstﬂr%ucti onsc) ogpékéatrg (operands) and

poi ng er $54, (UANEXT eashtoR 5. AISSRt aigeee bt slecadees th3dpls miIt-2d “ORm
instruction to instruction (see fig. 14). 15 According to the graph, data
pr ocesstlagensl Feafdoieawster WAkn data prepared for processing appear at the

i nst ti ' ts.. Th j f i . t t »
e, R B LR NS O SR o

key in tRgent 6y cacddRt 18R degisicr 1 64 tehpatalcd andhOKeylemen I&6rul e, is a code
that contains instruction nunber bits, an index, an iteration and so on.
20 Each i nst Loedingmedister uninlddbas a¢ qnajgeosh sEdtutse used to allocate it in

i nstruction. nory. a.code of instruction - = nd b ess of
assi@nnent " Hﬁrﬂ%&mﬁ?sﬂ?f FUpPyatpal r?égﬁ%atioﬁs rd%td f%ﬂoﬁoco\ﬁgﬁgtl:ﬁ_sstau%ggresult
of proc@ssigalodrifteh ¥bLshiving!thd @4JN0k Gep@bedtftb b WCkafNohae @nipdlides,
defining conditions of its processing or its type. An instruction can be a
t Wo- i npptocess. dihe-graghutontams opetaian (ingtritetionsy on 2Btadeperads)apdt printesde of

oper ation, dependi ng. on how one or t i.nputs the instruction
pr ocessé@?ecﬁﬁnﬁ)ﬂyﬂ?’g‘&gidﬁw @%?ﬁﬁ@e/aré Wﬂ“ﬁf?g\rﬁ%g uzﬁ?rugﬂ%r} CoidrBaLOn(8¥F uct i on,
dependi g p@_the nunber of destinations (to the input of how many
instructrons) the - 6 FEB 2002

L5 According to the graph, data processing is performed when data prepared for

processing appear at the instruction inputs. The completion of pairs of data related to a
particular instruction is performed in associative memory 109, utilizing a key in the
search for and pairing of data. The key, as a rule, is a code that contains instruction
number bits, an index, an iteration and so on. |

20 Each instruction has a number N-i which can be used to allocate it in
instrut:tLon:- memory 4, a code of instruction - COI-i, and an “adcﬁ.'ess of assignment”
numbef N-j representing the instruction to which the result of processing is related.
:li-uffhermore, an instruction has attributes, defining conditions of its processing
or its type. An instruction can be a two-input or one-input instruction, which is

25 defined by the code of operation, depending on how many (one or two) inputs the
instruction processes. An instruction can be a two-address or one-address instruction,

depending on the number of destinations (to the input of how many instructions) the



15 result(s) of its execution is transmtted. For exanple, in fig. 14,¢ 0
instruction NI is one- input two-address and instruction N2 is one- .nﬁﬁ@ dl
one address. In order to organize prgce53|ng of the graph, instructions and
data are represented as information obj ects consisting of multi-bit
words, where the 5 corresponding groups of bits formthe fields with

necessar MG AN3LARA GRARDS fied Fdbradle, il A0PNGAhiobRRAT RO | ¢

I nput | ﬁ ocessor Inthe formo ta pa kage contal ning a status

word (i Rgdut éwbiadBles@ st nsRuetRinaNIWY ele-infutoie-addfess. i nstruction package
contains only one data word. to A status word includes the foll ow ng basic
groups of furaot pwlealtobpresnize| moags)smﬂlsf e gra@od@ssﬂct:mt pyk tdagn ary - :
nunber of instructio i on; teration;

nb
T gserented g SRomRA oAl bR BRI AUt Ple Mt r Sl Ahts nor d
can be uggds oﬂdmof; LB WRY Forrh rah@%rds%lt%eééaw%amupam%@h@rﬁsfor ﬂata

searCching | asséb ve nmenory 109 1s defined by f
field F(tig ejded mhen the input data is to be searched 20 for fragnents.

The field CO t hit di t t t -
T eser o a e InGrBafem iPHAL Pogeor ) 1 BE el aclarupacael Co
out put s cﬁaﬁﬁﬁlh&'%&%ﬁﬁ ﬁ@&%&i Ofy Al At So, Aps&cgﬁ,gt mmca&en its

processing result w ain t status words corresp ing to

dest i natjapidpe@ontai@y sty 86¢ data wAd.St at us word bit groups are stored |n
instruction menory 4. Instructions and data which _are part of marked
fragients (fidystatup)waiddneludessie ifoflowipgbasic grupgpf és@éeafﬁlxbés (glesH30 of
zgggnent routine p&EEe§§6J¥%é{§Uuéabnand do not occupy assoglatlve nmenory

N - number of instruction;
G - number of generation;
T - number of iteration;

15 [ -index;
F - number of fragment.

The functional fields of a status word can be used in different ways. In
particular the key group of bits for data searching in associative memory 109 is
defined by fields N, G, T, L. The field F is added when the input data is to be searched

20 for fragments. .The field COI may contain bits indicating the typg.of instruction (one-
address, t‘;vo-address, one-input, tWo-input). 4
If an instruction has two outputs (destination addresses for the results of
| proces;ing‘), then its processing result will contain two status words corresponding to
two destinations of transmission.
25 Status word bit groups are stored in instruction memory 4.
Instructions and data which are part of marked fragments (fig. 14) are stored in

memory 151 of executive unit 130 of fragment routine processing unit 6, and do not

occupy associative memory 109.



- 6 FEB 2002 16 Synchronization inputs of all the units of the conpu%ﬁgﬁqﬁ
connected with an external synchronization input (not shown). Main r iﬂ@
routi nes and nmarked fragnent routines are | oaded through first information
i nput 10 and processed by the conputd (fig. 1) which outputs the results

5 of processing through second information output -8 The conputer uses

dat af | ow control for the conputational process of the nmain routjne and von
Neurmann dat a Jnebesddatign praute PhrEShe BRitHPHE SOtk sanneciedgiveheg. Al |

instructions of the nain execut| utine are placed in instruction
menory zf’xécﬁ‘&aléwcqrﬂ%n?tb%ﬂngﬁts&l%k\%ﬁog{ra@a for fragnents are placed in menory
151 (fig. ‘10 Ndin nieRlRWottih@ ardd miafliedi feddnzad cbitidesaed dsd irbugagikages of
operands, froman external system (not shovvné, t hr ough second information .-
i nput 1linforBaaed inpeit kAged pracssredHer thaicompetsr (B8 poridiialy cutputs BE reJultsal s,

enter through _second .inforpation input %g%of data access unit 5 and then

t hr odgh hPresessing Brengthifsond HERFmaABL o % i st buffer 106, from which they

are transmi ttﬁ%l{sa}n?\ge'tﬁe‘egaamhb%&\ml f&rﬁhélx&gpﬁﬁtism pkQUdEd B9 thiHRath of

out put switch I's case, the contro comut ation is perforned
t hr ough fbhgnd andt oaoMNeaualanhndata, paessing hprimopleesfoondravgssimm nnakdedsi gnal
fromcontrol output 121-12 of unit 118 of, contr ol entiars t.hr.ough . " AND"
el enent fxamnw.tsﬁlé ifEAGtiont @f ChatRIN aPgHEe jo8ting i alagad tRdNYTHIHSR of

decoder 129-3. The .o . i)t LI e, r ackage.
enters Foroy s a FRESrRESHP R qRauG reEhLy R Ao O (T 50
of buf f er)106mpttibh aNisitidlized by tomeaonart phakfagessit dperanidspfudm b8 eaferpalocessor
1 through the correspondi ng output of data access wunit 5. Information

t ransni t3ve@m (mes shfrvouthseuehsrcend HapEnaicadarutddit 5 is 25 acconpani ed by
t he strobe ofgtransni. ssiQl oy au r 185 on

output 52 is %tagoﬁsciﬂggés'sﬁg%egﬁerf g}r“%s%%r%f)%%&g (S)ttgégggrs %ﬁlafghgﬂgmtgﬁiﬁ? hr ough

fifth copiss infortmitfonlifp@nid dfeita bivessighit 5 ARA thetSthéough exesthal excharige 70. The
operand package bits are transmtted to information input 79-2 of input
regi st eringni 1072 of first buffer 106, from which they are transmitted to an information (for

t5 example the fourth) input of output switch 11S. In this case, the coatrol of
commutation is performed through the fourth control input, where the corresponding
control signal from control output 121-12 of unit 118 of control enters through
"AND" element 116-4. The mentioned control signal is formed on the output of

decoder 129-3. The code group of bits, defining the type of start package. enters

‘-t::

| | *
Package bits from output 50 of buffer 106 are transmitted to second

20 through the input of decoder 129-3.

information input 18 of processor 1 through the corresponding output of data access

unit 5.
Information transmitted through output 50 of data access unit 5 is
25 accompanied by the strobe of transmission on output 52. The strobe of transmission
on output 52 is a control signal for starting processor 1 and enters through fifth control
input 17 and then through input 75-4 of control unit 70. The operand package bits are

transmitted to information input 79-2 of input register unit 74.



17 The reception of the functional fields of an operand package by §§ah%§mm
word register 95 and operand registers 96-1 and 96-2 is control |l ed by e
input of a receiving control signal,on input 79-1 of input register unit
74. lInstruction nunber bits are transmtted from output 80-1 of input
register unit 74 through first information 5 output 23 of processor 1 to

first infor ion input f i.nstr i i i trol
S gnal | 11 om Sbe SrisoRordRe SiRcRRALHIL] 8 a0 BRLiaRY it byt fl
I nfor ”a}éﬁ%%ri é'?%dfﬁpé?énd PSSt 961D AQRYE1Y i Bbiitr@ledAbg aht riaputsbfmal

corresponrnding to e reading code and an information signal corresponding
to the aderapsconte! fighameh inpesiPet of inpluyregistes amitrdh lnstryction aymben BB out put s
59 and 60 of switch 3 for transnission 10 to .the corr ondi trol and
addr essatenipansaiged fiegt PUEHt éﬁ‘qﬂg‘rlrmpb‘t ﬂefgls(%rd‘émgp 1 tg"ﬁélggtsf?%tn‘ f?‘?%a%%ﬁd oper and
bits fromo 389 i ifn Hpuk BRWF iAREAICESE oaditel swilch B e
acco’rrpaﬂ\“@ﬁy%gggpgot%g?'st%f 239512%'?9&’%{‘%%?% Fom out put 76-5 og;S control unit
70 andpakenikslagighhl ot tsecaar cestprinoitpgt R2Apof prafesswri t rameark cl firgrgi cal
unit 73. Functional _field bits G T, | ,a%e translrri.tt d to input 77-6 of
out put irdgineation igant 57 9f IFStHEIHIPARINESNG &1 4 BRI FEUH CHERMEI TN out put
37 of instruction .renor . j QMU the ARMEssIfte Fhrmpdocessor 1
e g g b o DA SRR G REphRIIpERY the RRitss e

to inpu regls e functional field bits
transni {48e:thQly HPBénIA 2Bd eedimitiont dipuaede and 60 péswitétod fartchnsimissiarst r uct i on
nunber for whi'ch the result of conputation entering on jnput, 77-4.0of unit
72 is i mémctedﬁspm;dmgscoﬂmi?n@ﬁdzeséhﬂpuﬁo@nétfu%iﬁ’f‘ﬁmm?@d{'st euni ¢ 72

recei ve the correspondin O, si iC rel_.. . of  fihe result
o req SPERUYOE ABS BPYAeY ACS ROl ST S 4 PREERL LA k!

regi sterg 28alcARshad8r By aaiihfeokdl dig@l dorGoutbut 64500 egitsd emitd®.  The

functional fields of the result of processing the current i struct’[on
(hal f - paal agefransariged ty pastespending ppuss ofgughmetgead-logiepl 81T 3of URTHOPE
register Lt 72..These fiel refleect t Malerk of2cepRUiAL] on

repr eserftegcg\’l@ ‘he 1@ WHS‘F“tEeﬁetoclg Hut a?iogﬁ)u%hg?%%éggmand are transnmitted

respect if}j/f:% égé BoRH B natbnut it 37T s@itrudtianshetdvey i nfotramniiced thapugts of
swi tch : ntrol signals are transmitted from qut puts 76- 1%rtaqulg.ﬁl76-2 of

uni t coribpal 14uof progessbo 1 sonapus|77-hefip8tpyt regitercnity 12. Mfelunghy bf switch

71 is dependent on iSRSNGS e LR RUHLAASN WASHURLRRSn cltBr TS, the

for which the result of computation entering on input 77-4 of unit 72 is intended.
[nputs 77-1, 77-2 and 77-3 of output register unit 72 receive the corresponding
20  signals which control reception of the result to register 97, the bit'*ﬁields N and COI of
the next instruction to registers 98-1 and 98-2, and the bit fields G, T, I to register 99.
The functional fields of the result of processing the current instruction (half-package)
.‘are fo.r;r.leci.on outputs 78-1, 78-2 and.78-3 of output register unit 72. These fields
reflect the principles of computation represented by the graph of the computation
25  process and aré transmitted respectively to output 24 of processor 1 and the
information inputs of switch 71. Control signals are transmitted from outputs 76-1 and
76-2 of unit control unit 70 to controt inputs of switch 71.  The function of switch 71

is dependent on the presence of two-address instructions, that is, the instructions, the



-6 FEB 2002 18 processing result of which is the input operand for two
subsequent instructions (having different nunbers and different chﬁ?ﬁggr?
instructions). This condition is handled by having two instruction nhu &t
output registers 98-1 and 98-2, the ¢bntents of which are sequentially
transmtted through switch 71 and acconpany the result 5 transmtted to
out put 24 of processor 1. The control signals for output switch 71 are
formed whasassitge réguhic of oMBEED f15 chasinpst opeand \fpe typ $UPSEGUSEE iIBTUSHENSt r obe of

transm ssion are received, coyr dipnaly,e :f (nf orpat | on. and.contr ol
out puts ‘%gl%e% “FWE‘E%%‘E‘{ gﬁéﬁgﬂ%%@&i ?fh%“éﬁfgﬁm.@&pﬁg‘? éloixragg% 15 of :
processqpndiePYy hiHE Swd Aserudiien Zﬁmﬁepéut?@mgi@ﬂefm-l af® 982 tHeh@ntemtsi gnal  of

significance o¥ the'result is received froman information output of o

ari t hmetof ortlict e serjuentialty ®3nimyitied phrough-switchiHc aid peg¢ontpaal dbe oksulhe
instruction type incl udg %he foll ?V\n ng attributes: 1A (one-address
i nst fuctiapsmited ko optpyt 2489F BOSCISAEL r ucti on) and 21 (two-input instruction),

whi ch are t r%%rgohtsrgﬁssigx?%léIPcfrO&rJ%&Wiﬁh%‘agc for%%d@yhe-ﬁnﬁe $tRtidRalHeldde

triggers determne tion of contr signals on outputs 76-1 and
76-2 of dihd tyfR. of TidracT s D strsbe” ob eansmissioe apordeivgdt correspomdisglef one- or
two-input instructions, are fornmed on outputs 22 and 19 of processor 1,

and t he fisint dnfofmptier endrantiel er@atsod’ erd IFapk ISHEKLRTe MeEO8Y FoFHREEDN out put

ég‘-eswgggns‘gg@;gga% of BREEUSE 1Y Iibul 08338530 dr bhR SIS §o AhgRFOCeSST Ng

UirTe a“searc a‘palr 1n associative nenory 109, bits of
t he |Bal fsiRarkAgagaitakdee of Sthe oRgult ofs Rce@BSNr@si an iafematiansiitpdtedf f r om
outputs 24 and 22 of processor 1, correspondingly, to inputs 47 and 43 of
dat a acoeglnetivat-l@ieatgnitfdltysnpuiols7and 110-5 of buffer 106. Entering on

i nput 110-3, the.result . is.received. first input [ . 0-,1. and,
t hr ough t he fé”f‘&‘of‘aﬁﬁlbﬁl%ﬁ E‘)tﬁ: %Er%%fol?%%yp% ﬁ%cd%des%%tfghgﬁrg g‘tlEnsb"&%an%!m tted to
25 the fikshddBdsansRidioR), 280 wvoodddvdstisfinibESn) ahaeIasehut isaiuBRsA)PN out put

of switch 119 is used for transm ssion of results of conputation to an
ext er nal witicitreorarsysttaito tha tigges 9@ d2thelhesratesplothaitnggespaeteonings gnal i s

(o o the Lt SuLRYL 2L d5e0et, 2% 101 76cP Ll W Moo S
strobes, corresponding to regimes of one- or two-input instructions, are formed on
outputs 22 and 19 of processor 1, and the bits of functional fields of the half-package
are formed on output 24.

When a one-input instruction is processed and the result of processing does not

20 require a search of a pair in associative memory 109, bits of the Fialf-package and the
strobe of ‘transmission are transmitted from outputs 24 and 22 of processor 1,

. correspondingly, to inputs 47 and 43 of data access unit 5 and inputs 110-3 and 110-5

'of buffer 106. Entering on input 110-3, the result is received by first input register
120-1 and, through the first information output of input switch 119, is transmitted to

25 the first information input of switch 115. The second information output of switch 119
is used for transmission of results of computation to an external control system. In this

case the corresponding control signal is formed on the first output of decoder 129-1of

control unit 118. Bits of code, defining the type of half-package, enter on input of



19 decoder 129-1. Information fromthe second information output of switch
119, together with strobe of transm ssion fromthe output 121-7 of.g _@-br,jal)
unit 118, enters on output 51 of buflger 106 and is transmtted through QK
correspondi ng out put of data access Unit 5 to second information output 8
of the conmputer. 5 When the result (operand) on output 24 of processor 1

el ates dufodte 1| NEbrmhdIt TGL R0, scb iRl SEBEARIIPIouldIE RAGEIERE AN | S

carried out 1n associative nenory 109 Iin data access unit 5. The result

f r om outtpatthe?4vitis stestrnentcddsedsston fromuthe 6btpaf 12 Ruif-contrpuinit $18,tenfier? and
t hrough input-output switch 2 to data access unit 5. The signal_ of the
strobe om quipwishh o bufferah@p and ipirpaspfted Gieushpamespoadias wrputef data

hal f_paCk%q%ﬁaﬁ{}%tttgrsg“fnors?gﬁﬁﬁoe“gi‘fiéﬁﬁhgﬁg@?Ff%e%g{“%ﬂ%f-m of processor 1

cor r espdif input-output switch 2. In switch 2,

the Ral f - packggen iife tek@NSHPrARY dnf Qtphthet bNpiotedsdr I teRUGore@ISimur 105- 1
to the first information input of commutation unit 104. The strobe of
transmi gsitoitips, the agrseh farde paivaparhed ispputedent inassecialivig memeay 189 i ri gger
103- 1. 15 out put_ tri r 103-1..s_connect with first control input
of pri orpryAcEcR D2 he e menitaic FTTERelh Mokl Ay bR eS8 Es 1 or med
on the fd.r b sQUERYES dat@ficddkd QRit Y coder 102. The end
resul t i%\ﬁtt% azfz?lgit%%g%ﬂﬁ:ﬁ%y@hé haHIpf-paE(l:kacge funlcti onal field bits are

transm tted fFlemsigha ofnthatst®be tod ttamemomatopuandeeants ¢hiuncopna sfpeddsliong

control signal, strobe of tr.ansm ssion, i,s farmed on output 67. 20 Bits of
£ UncOi 0B CRACKAERATS HATSPITGHETOR OV PHIY A0 i P L aeessos fesArterRenchR e he

out puts; 8¢5k i Sk Lahudswlcl e i nputs 45 and 39 of data access unit
5. The bl?‘?m??g?dsbo?”t&)he s{béltfjs ?/vord (as a key of associati've search),

operand and darsehehd, the hafipaikage ontrasterted omethp omplit 16§l thraughiragistes 112- 3,
112-5 and 112-4 of associative penory 109. 25 Status @Drd bit fi elﬁgs al so
enter ont03nl itAf Bendiksto Mipmpiiono tnnut gbls cemmugaiiona ungs thhe The $tFohss M ssi on

flggm i_nglrja}gé%?%g%zgg%&s%tﬁgf ?roHMI{e ﬁlpﬁpkf"rﬁ th@in@, ﬁBﬁ'tt BPkriéé}PLibg,Qlf, All’,egi ster

15 output of trigger 103-1 is connected with first control input of priority coder 102. The
code of control of switching unit 104 is formed on the first and second control outputs
of priority coder 102. The end result is that, in switch 2, the half-package functional
field bits are transmitted from the input 65 to the output 69 and the corresponding
control signal, strobe of transmission, is formed on output 67.

20 Bits of functional fields and strobe of transmission are teansmitted from the
outputs_\69_.. and 67 of switch 2 to .the inputs 45 and 39 of data ac‘f:ess unit 5. The bit
fields of the status word (as a key of associative search), operand and strobe of

.'transmi:s.éioh enter correspondingly on inputs 112-3, 112-S and 112-4 of associative
memory 109.

25 Status word bit fields also enter on an information input of register 108. A

strobe of transmission from input 39 of data access unit S enters on a control input of

register 108.



Hal f - package, to which the pair is not found, stays in nenory 109. Menstfie
corresponding pair operand is found, bit fields of the first and second "~
operands are formed on outputs 113-1 and 113-3. These bit fields are
transmitted along with the status wdfPd bit fields fromthe output of
register 108 to the second information inputs 5 110-4 and 111-4 of buffers
106 and 107 resPectiver. A strobe of t&an ission is t

\ S ransm.tted fromthe
out put 113- 2 Hli-packsss&0i WalChEMPYT 108 I8uURG SRS ‘&Wﬂﬁ)r&@g' %f—“égSf
buffers 106 and. 107.. Lf . |t apt i € nds of :
the mai ﬁopamoinﬁgl,g RREOP ?rﬁgﬁ gﬁg‘d’ ?J :&e lﬂail%? g,?ealr-"?a'St ?8@2?@ C nfmr!gigie'isrfél er S120- 2

- of  buff §5r]fBen @ﬁ%u@@ll’,-lfhnﬂqrmeﬁm& b fictdehe tegsmitdd slongi githl thes f or med
on output 121-9 of control unit 118. Packa%e bit fields are transmtted

from t hestaoust wotd Wit fiekdgifse the outpupo§ wggisies 108 de drecseriidoinfRamadioni iRps  of
switch 115 and. t corLr espondi tation .contr.ol Fgnal ransmtted
fromSt he 18t 6%& 13?"" ﬂklﬁ“%fseme‘ﬂg“‘il@j 1re§%ecgﬁ%ly'c§r Pté%bﬁoi%?fﬁgsmlé%ﬁﬁrlgl i nput
of swi t%%%ed%&cme%gﬁg 2581 §SaRbdiad Ve hidiotP 10980 fihpet 190t@@hdof t5

I

swi tch ch carries out the function of strobe of transm ssion, which
finally 113-6 §Obuféds 006 w10t put of "OR' elenment 114-1. |f output register

unit 74 of processor 1 is free, then all infornati fromthe. . output of
switch 115 oflfghe resultepb P?%katngﬁsarﬁpf“f@@et%n‘b‘?%{@és%Pthf AG TR r 6t§essi ng

cycle is.repeate 2Q. L f_unit. .74, 0f pr Mol i i g, @nd  the
transm s%?%ﬁ?%hoﬁqe anltéi%ﬂéaf&ﬁeg‘édt Pgnsr%qtﬁ?iguforzom&fo%%f gflt of processor 1
t hr ough donsiiordiingofecel ving @naessighaliit fd@mted oni auputt 121:0-of cohtrblufrfiet18.06. The
signal is then transmtted from i nput fJ.lo-ésto inpéjft. 123-£2 o% control unit
118 and an i nipskags bitcRelds astriRnsmitipdsiron e Ayt & ggitet £20-2 Plg on the

tput of "CR' el t. 114- [ ] I, | 25
mput - of <SR INSTTACH 9P Ror PR £ T bR Lot Ehatiag SPmnt b BT,

switch 1451 s whhanR@itiad thHbaeh of NaNIEteltentl Pl tofthsubtaipoddisg and
t hen, acconpanied by a witing signal fromoutput 121-11 of contral unit

118, to ¢duerol mpput off switdly iLhd Peirktlds transmits1aly fielgs; toj B Bst OIS it i on
il 15be gvffailgcrhi {alda' \%{Echl Qanl'ilgs! Eautlt%xe?: ﬁt}r?gt%l}leo s%r%%gio?gra}xprgisgi%n: wﬁxcﬁ%ﬁ@oé
formed on the output of "OR" element 114-1.
If output register unit 74 of processor 1 is free, then all information from the

output of switch 115 of buffer 106 is transmitted to processor 1 and the processing
cycle is repeated.

20 If unit 74 of processor 1 is occupied, a transmissiog holding signal is
trans'mi_tte:d from output 21 of processor 1 through input 41 of 'gata access unit 5 to
input 110-1 of buffer 106. The signal is then transmitted from input 110-1 to input

..123-2 :6f éontrol unit 118 and an input of "OR" element 114-5. A control signal is
formed on the output of "OR" element 114-5 and is transmitted to the fifth control

25 input of switch 115, Information from the second information input of switch 115 is
transmitted through the second output of switch 115, and then, accompanied by a
writing signal from output 121-11 of control unit 118, to the input of storing register

unit 117. Writing of information will be carried out in unit 117 before removing the



hol di ng signal from output 21 of processor 1. In the absence of information
i'n the registers 120-1 and 120-2 and on fourth infornation output of - 90
switch 115, the renoval of the hol d'%pg signal results in the transm ésgowi
of package bits fromunit 117 throug the third information input of
switch 115 and the correspondi ng output of buffer 106 5 and output 50 of
dat a acg@gng!Bighaldfib® biput 2 1S f Prod¥sSreB S@r thd . abbdnck Nt inSHkRAEN fiRrthed on

out put of register 108 and outputs 113-1, 113-2 of associative nmenory 109
is a st aegistpadRigleast 120-2 eodbn fouth méomiatigncatmed obywRetaghiethe fmovahen bits
of its functional fields are received b uffer 107.. In oth i nst ances,
Che t 1 et AL sinal Eul e RRBUROPoR cLgreiee B St 107 B8Retdy
fragnen i I SSi i E i : above

Gt ared B R e B R 8E ok el I O
field biahgoafpuf s@gfeMh asdeds inijpSak agmt ABdf ptacekser of transni ssion, forned,
respectively on outputs 54 and 53 of data access unit 5,

{
cor r espondi ndf {he paskrgm frrmed prapipigolpregisterghismnd, %‘HPPtﬁélgploﬁé%?r Af unit 6.
| t t.t. . , - af P :
ERE RO R T e

the progesiR®HIefs fiRdtiopd! fislagarnteei(@ipby buff@fiozhe main routine is
conpleted and the final results are transmtted to associative nenory. At

the initial llnatiergnghncehethedranamessiont ¢fea Fl@edagkagst of Begmendd™ (cimpispondi ng

to the van Neumann principles. of processing) is carried out thr t he
Firel 2 QEArETY FORTeaE T8 Y ¢ R ST P TR MR HUEETERL and
data ent@hsthilE@HIT obBRHY padka@bs fhr@giReRifter l1b6. routi ne: processing unit 6,
fromwhere they are transmtted to 1 nput 143 of |oading register unit.

Functi onal f iFeindtional sfiedd Hitgselr {regmontssted opackagroned Biobop of Hengpissiom of 25

145 of RSt SEPESERY O PSS HLRS D Dpctell dil SO Eieg BRI on f rom
out put 143,505 BORMH 291¥ Frdgn i ¢ hiBEesglii 4. MANSHIrs® it PrREsdoba,
corresponding interruption and -6 FEB 2002 22
15  where, after processing each package, associative memory 109 is accessed, in
fragment routine processing unit 6 the processing of marked fragments (parts) of the
main routine is completed and the final results are transmitted to associative memory.
At the initial loading of the computer, the loading of routines (corresponding
to the von Neumann principles of processing) is carried out through the first
20 information input 10. %
In t:his instance, both instrl-mtions and data enter through 'r{iput 27 of fragment
routine processing unit 6, from where they are transmitted to input 143 of loading
| 'registerr'uni't.
Functional field bits of instructions (corresponding to the system of
25 instructions of executive unit 130) and data are transmitted from output 145 of unit

132 to information input 135 of unit 130. The transmission from output 14S to input

135 is accompanied by the transmission of the corresponding interruption and



readi ness signals fromoutputs 144-1 and 144-2, of unit 132 to inpgtas,,__’IBBn%,-,.)Z
and 134-3 respectively of unit 130. Through the exchange bus 152 tlt?e“ il
| oadi ng of instructions and data of 2fjragnents of running routines is
carried out in nmenory 151 under the control of 5 mcroprocessor 150. Wen
fragment start . packages enter input 147 of unit 133 and the

cor r espendiRgs sikhabeoff ofithansiidss imhl 4A2 efaunitri3dtto 1rBuS1 Hf-2 wnidt 134338,
operands are received by registers 160 and 161 and the status word field F
i s receiraspectivgly efyirdt BY0. 164. The presence of the strobe of transmission at °
i nput 146-5 ts yp trigger 165 and,tQ an inter j i I rmed on
out put 148- Zsr%‘i‘?fég i |"|tfee|£rg gSn;:;"ésl aﬁé g PalieCht HR&H&B@%%@ g?fé of

enters~on I nput unit 130

toget herg Wi LA Dt fd Wil enhBied 8 innferidey i191. uddaputie t3Atrobbfunit 130
from outfrﬁg%\te%%é% dtﬂﬁ%jrl%. 'I!he bit field on output 149 is received from
regi st emid®fratester 16de control of a "reading" signal output fromtrigger
165. M croprocessor 150 "identifies" hit .fiel rapsm.ft an e ange bus
152 from i npdYhes Hagneit ﬁﬁftt‘pfg}@ag&ﬁdcrgtﬁrt dﬁ?"g g“ZrS um# £, gL

p of ‘control signals on

outputs 13 /[ L aihd/s Bdod 3hreds idHk 94891P8P ulft B3Ntpetands gl s are
transm’tcf’rer%Spt%?E)mljrl psut s?cl 6@?“?4693, 145%5-m " and 146-6 of unlpt 133, where the

cor r espQpgived i epaies 460 2@d Uit dndl the emtisngominfield th wrrsedived by regisgat a from

regi sters 160 and 161 are forned through out put %49 on inforggli on i nput
135 of it Theapresmiceros o sieabecit tiagmissionzt AtiddAes S YP F18EL8°naRber and

P AL s, (MR S bl E A 2SR BGB AP SRBbNGnERUBA T, | The

t er i nati RGP essing routine i s acconpani y an interruption of
i cropr QHgﬁaga-zléﬁmByso I Eethdrtvaitt biptfiebhwhithaneps og ésfeomatidsOinpot ¢33 t he

"vector o out put”, which corresponds to the current punber., assigned to
regi st erof158 160 ﬁn@rhtOullBl.E.149'Hfé‘mt\/£3c3t- dhe bt f_iﬁﬁ‘fﬁﬁt"“‘ﬂ“é lfgétsn'_?ﬁflt"tségm?‘ﬁr ough
tr anam SEFORT ofot HBte o SPRBR! ghi D TR, SR RERAE IR S AT ai o
of a conigQbnBtaRs 150 aaE AR bIt1Rld frandmigad bn BREhange ibnpds2 138 it  uni t
S b anH aftesd 139 ad Guipus acroWegomAToL 580 ORGIIRESH bt |2 Eral s
Formed Oapndalr}7:4.6rh|i:sE ,c?ro%g% c%:r%trol signals are transmitted to inputs 146-2, 146-3, 146-4
and 146-6 of unit 133, where the correspondi'ng signals of sequential reading and
transmission of data from registers 160 and 161 are formed through output 149 on
information ‘input 135 of unit 130. Microprocessor 150, in accordance with the
20 number and pé_rameters of fragment F, starts the correspondinggprocessing routing.
The ter;mi:nation of this process:mg routine is accompanied by;an interruption of
microprocessor 150. By this interruption, microprocessor 150 forms the “vector of
| 'outpuf’:,. lwhich corresponds to the current number assigned to register 159 of unit 131.
_The "vector of output" is transmitted through the exchange bus 152 and output 136 to
25 input 139 of unit 131. The transmission of the "vector of output" is accompanied by
the transmission of a control signal from output 137-5 of unit 130 to input 138-7 of
unit 131. Information is written to register 159. Information from register 159 is

transmitted to an input of decoder 157-1. An interruption signal is formed on an



out put of decoder 157-1 and is transmtted through output 140-1 to input
134-2 of unit 130. Wien the interruption signal is received by -6 FER i
m croprocessor 150 a group of <contrekt signals is fornmed and transnitted
t hrough out puts 137-1...137-4 of unit 130 to inputs 138-3...138-6 of unit
131. The signals received at inputs 138-3...138-6 control 5 the reception,

at the baput 6f @cotd@dl It Easd kathnamitdbehrouph outpmt DX0-1ftb ¢l 18AIXHf aeisul t from
t he processing of fragment F. The bit fields received at_the inputs of
regi st ed30.1W@nathg int@mupdioa sigadisisi faceyed rymistapsesesagel augrqup18d t hr ough

i t 139 of it 131. T, f t. data i i 3 d 4
Lort bspone! stimalsai ot st SRl eedidh b E DR P FREHT T
pr OCessii@%t@fﬂ-f‘.?ﬁ?&'—%"dﬂﬂﬁt PM. ATRGRSAR redeivet@linhi®ts 1383 L Peg-fUom@b of the

results processing by the fragnment routine processing unit and the
format die debeptivasad ths irgfutpofegssrnfShynd het, pf tedssiicldanbidhhesdafemand t he
results of processing by those t evi gces, can be conbi ned in_associative
nenory Gk@rPf°@3§%r@86§§éﬁd$hﬁbﬁgﬁg%ée%§%m atg%ﬂpgﬁrog?p@ﬁte(ﬁ P?:'h%“dcs)yst en.
The strqbe.of, tr 1 854.00.:1.8 har it QR0 Qb R&H {41 131 and is 15
transm 3?%3&%&“88{?%%% ﬁ‘\gg\ %tb'ﬁrlggr?gﬁlgl ?out%e%lrn égrs%l %uryum'{’tl6 The strobe
of transm sgihenfoirsat bAdatl intreglstrsonsDahpUt4 33reespondpid ties fatnawiftzh 2. The

functional hal f-package bit fields, which result fromfragnent routine
pr ocessihakf-pagitagetwhink rsutta frony (he prerssiing oBmsigactions bE Evsies®rilo Titaplst 66 of

5" oFan G SYREFARUT St ket B e PR WATEe ERGLAUE BHh oY 0, 0™

processishighARE tA&rdbultd Wi gaeees§lhO BHSthE HPocEsdr @edTHHeNRehbYndTBRNEsGlks 4f comMmDN
field. / Thus, the introduction of the fragnent routine processing unit in

t he systespessrgl hyhdhepegawp zdaviess efn tbisecombined gonafispgjatvhrisempBhdof educe
t he anou

assooi atrventependide Sadts v Bhio R BRI Y per formance i n the.
processing ofrykhg dRi Bf k4RfhRYohOYtfoRRsd Wai A\d@petal AF5 Q¥ GRPtI3el 2 is
conputation. '24 CLAIMS What is clained is:

15 transmitted to output 32 of fragment routine processing unit 6. The strobe of
transmission is transmitted from output 32 to input 63 of switch 2. The functional
half-package bit fields, which result from fragment routine processing, are transmitted
from output 33 of processor 6 to input 66 of switch 2.

Half—package' bit fields are transmitted from output 69 of switch 2 to an input

20  of data access unit 5. The results of fragment routine processing and main routine
processing are combined by means of a common field. f

:l:hﬁs, the introduction of the fragment routine processing unit in the system
‘and the organization of the corresponding connections reduce the amount of data
stored in associative memory.

25 The reduced volume of associative memory raises its speed and increases its

performance in the processing of the main running routines using dataflow control of

computation.



1. An.information processing systemconprising a processor, a data access
unit, associative nenory, an input-output switch, and a fragment r@uUtrigre);
processing unit, wherein said procggsor processes information ut|I|2|ng

dat af | ow princi ples of processing, said fragnment routine processing unit
processes information utilizing von Neumann principles of processing, said
data access unit directs infornation ready for further processing
utilizing dataflow principles to processor, said data access unit
directs information ready for prle éﬁ@ﬁng utilizing von Neumann principl es
to salqvg deUtlne processing unit, and said input-output switch and-
sai d aSSOCI ve nmenory . work functlonally together to prepare information
for further processing. 2. The systemof claimi1, whérein a result of .
processing by said fragment routine processing unit has the sane format as

a result of Apisfoersstiorgpioygessarighsystent esmprising Wpes&dayorda Hem Wktesefunt! 0OCESSI Ng
by said fragnent _routine processing unit can be conbined with a result of

processi ng Hyodi ¥ PrEess d8inpug-outputisyiishingnd dffapneongoslingpoyssséng

t ,
pot - out pultE BT 84 (Pt R6GESS s naiaf BB gt Bt vieroi n sai
Pr 0Cessor PireAsecst oéRLHB! il fidgiehPioltind BHARELANY BAk BRIGBLES Of

pr ocessi ng,_ sai d fragnent routine processi ng uni t processes i nf ormati on
utilizing' lofmmmgmrahhzxpgnrmlﬁtlgsamf ppnaples of popcesing] saidtdatpaeess unit'

directs |nfor n ready for er processing. utilizing datafl ow

pri nci pl es 8 % B‘{O(S'@él %Feadé’%ﬁﬁ‘ﬂ%‘fzgp%?ﬁ%% izim%lﬁ‘?té@?‘é’ i nf ormation
ready for Qﬂh@&ﬁ&'thalﬁtﬂrbée%k&gséiﬁﬁaMea'dE@s@%nﬂrdnﬁﬁfstho%wtaﬁof?éag pagment
routine processing unit,+«and said input-output swt and <ar d associ ati ve
menory. wompkodeshog ubhahgyonb@atrtwn priociplesparseid fidgmsmtrowef or furt her
processing. FEB 2002 An |nformat| on processing' system

conpri si ng pﬁ‘?c(ffﬁsé%%ﬂl?‘%f”%lsﬁ‘&d??% TGP HAL SHh@sd said 3ssegiptive memoroadi ng swi t ch
3, i nstructiRR (REBAM IV HogBRbAcAREESS idBhhaton fdr'fifther processing.

2. The system of claim 1, wherein a result of processing by said fragment routine
processing unit has the same format as a result of processing by said processor,
whereby a result of processing by said fragment routine processing unit can be

combined with a result of processing by said processor.

‘3. . Aninformation processing system comprising a processor, a déta access unit,
associative memory, an input-output switch, and a fragment routine processmg
unit, wherein said processor processes information utlhzmg dataflow
. prmcxples of processing, said fragment routine processmg unit processes
- information utllzzmg .von Neumann principles of processing, said data access
, unit directs information ready for ﬁu'thcr processing utilizing dataflow
prnciples to said processor, said data access unit directs information ready for
, Processing utilizing von Neumann principles to said fragment routine
processing unit, and said input-oufput switch and said associative memory |

_ work functionally together to Pprepare information for further processing.



i nformati on~output 7, second information output 8, zeroizing input 9, first
information input 10, and second information input 11, a first cont+®FER 200!
output 19 of processor 1 connected wit2§ a first control input 61 of
i nput-output switch 3, a first control output 67 of input-output switch 2
connected with a first control input 39 of data access unit 5, a first
information input 45 of data access unit 5 connected with an information
out put 69 of .input-output switch 2, an address input 36 of instruction
menory 4 connected with an information output 60 of instruction |oading
switch 3, a first control input 57 of instruction I|oading switch 3
connected with a second control output 20 of processor 1, a first

tion

i nformation qut.put 23 of processor 1 connected with a.first infor
nput 55 of TRSRITEEIGhPICGET T GUIT ERTENILE SRR In IR SBUEBut 24 of

processor 1 gomnechisd (Mdiky awltbk 3t misnﬁggdmﬁéaa& m,maka__&%e&fmﬁnﬂ,%ﬁwt put

switch 2, a third infornation. out put of processor- 1 connected with a

- first infor mbimaticawufput 77sawbnd hefosyatiemyutputz8rzetoizing inpup 9t fidst of data
access unit TS connected with zeroizing input 9 of the system an

i nformation [NAprRatign iggut 10nard spcone AntsaRwion mpuchbhrdEsieniiol putput st
0t ormit i on ianut 10 o v 6 of
nstructi on 1o0eeiegeedh 1 bl o e SESRRE PRLERTBE BBl ReE: 10 o

i nstruction

the system 3,@fmsnédn%u6&dtpqns%ffmawan ut’sQichPEconBEAEESRINOALNI t 6, a
first control output 31 of fragnment routine processing unit 6 is connected

wi th a seconebntwohtnpot 39 aHdata accest uditSaa dictt éstormaiion Hpuh 45iafskata cont r ol .

out put 48 of data access unit .5 is.connected wt .second control input 62
o hput - out IEES A LTt SafARInTOTEOn B 80 CATE QSN ERput ovi t ch
2 i s connect £d Wdtiks@inbht 56 oEBREASlod RRHorl 2 cOAnRIRCERE Ak idfodd:ign fi TSt -
control input 26 of fragnent routine processing unit 6, a second control

out put 32 of outputf@rdnnstiustion headprgsesdi A finst corBral snmwIdef imdrusktih a third -
control input 63 of input-output switch 2, a second information input 66
of i nput - outAHNEWYitAS connegterdpiwitlr 9 @ecoRd chstrclonnpatt28ch Micbdesadt 1,1f or mat i on

30 of data Becll8iRo GpL L REBRRER0NT eifnsciedciifha Bt taformation O
input S5 of instruction loading switch 3, a second information output 24 of
processor 1 connected with a first information input 65 of input-output switch
2, a third information output 25 of processor'1 connected with a first
information output 7 of the system, a zeroizing input 44 of data access uqit 5
connected with zeroizing input 9 of the system, an information input 35 of
instruction memory 4 connected with first information input 10 of the syétem,
a second information input 56 of instruction loading switch 3 connected with
first information input 10 of the system, the introduction of fragment routine
processing uni; 6, a first control output 31 of fragment routine processing unit
6 is connected with a second control input 40 of data access unit 5, a first
control output 48 of data access unit 5 is connected with a second control input
62 of input-output switch 2, a second control output 68 of input-output switch
2 is connected with-a first control input 12 of prdcessof 1 and a first control
input 26 of fragment routine p.roces'si'ng unit 6, a second control output 32 of

fragment routine processing unit 6 is connected with a third control input 63 of

input-output switch 2, a second information input 66 of input-output switch 2



control - input 13 of processor 1, a first information input |a of processor
1 is connected with an information output 37 of instruction menmory -4 F&3 2002
control input 34 of instruction menory 4 is connected with a control

output 59 of instruction loading swtch 3, a second control input 58 of
instruction loading switch 3 and a fir€f information input 27 of fragment
routine processing unit 6 are connected with first information input 10 of
the system a control output 38 of instruction nenory, 4 is connected with
a third control input -15 of processor 1, a third control output 21 of
processor | is connected with a third control input 41 of data access unit
5, a second information input 46 of data access wunit 5 is connected with
second information input 11 of the system zeroizing input 9 of the system
is connected with a second control input 28 of fragnent routine processing

unit 6 and witjg canﬁeawmmtsamwmm&uamﬁatﬁoﬂ@aﬁﬁgqumﬁtﬁﬁtﬂ;rb{:essrﬁ}%ﬁ&%tw”‘ a

fourth .control input 64 of input-output swtch ou control
input 16 of préacessand dontm! Hotput K9 obdataakcasstpit§ i22omfes et aoitls 8 @6cdnd S

connected with a fjifth f:gn{.rol i hgit ﬁlB of data accessgunit 5, a third
i nformation i AHCLAPYE 13t Brogesses &, 4 st infoymatiosinpey pfireeessosbéond
i nformation oyRHicteftwith aR REESS86n dutsat B4 ol .1 17 of processor
-1 is connected qut hathird control uBDEt put?Q‘éﬁg@%‘aljf‘gl}nggg%’sasg%nﬁﬁ[ 5 a
first inforndtpigrddmflipsituclionafierdatyat Broasstadwith & cositr6luget Boi t h a
second i nformation .i ng{gjt .1S of processor second informati on output 51

1, a. 0 ] 1
of data acced&StIHGHPN £03dnEHKIkEE  AsarP Rt camtod input A8 Gf stuetonlnading 8 of t he
system a thi r i - of fr Lhe. processing unit 6 is
s(»ﬁltcﬁ?%d ﬁ:'sf'f?x%gﬁﬁno?n mét,[ttaf%g&g%ag ak{g{'cm?m éc_nceaﬂflgq%\}t nd a

connected with a fourth contr outp acce
third i nfor matrocomutpdtwittbfsotnfdataticadapssl 0uTithe Systén COMMHRAN Bttty 2
second information input 30 of . fragnment routine processing unit 6. 4. The
system of cl aiofiEFtHAGY MOy drit feresied wigh p thitskensitrogingnt 15 6f poteasars

- xeeutyve U s DR EEOSTL ke 4o IR RIS SLMLL 192
executives unhputidlofidata access unit 5, a second information input 46 of data access
unit 5 is connected with second information input 11 of the system, 'zerdizing
input 9 of the system is connected with a second control input 28 of fragment
routipc processing unit 6 and with a fourth control input 42 of data access unit
" § and with a fourth control input 64 of input-output switch 2 and with a fourth
control input 16 of processor 1, a fourth control output 22 of processor 1 is
connected with a fifth control input 43 of data a&cess unit 5, a third
information input 47 of data access unit 5 is connected with a second
informaﬁon output 24 of processor 1, a fifth control input 17 of processor 1 is
connectegi with a third contro{ output 52 of data access uhit 5, a first
information utput 50 of data access unit 5 is connected with a second
information input 18 of processor 1, a second information output 51 of data
access unit 5 is connected with second information output 8 of the system, a
third control input 2'9 of fragment routiﬁc processing unit 6 is connected with a
fourth control output 53 of data access.unit 5, and a third information output
54 of data access unit 5 is connected with a second information input 30 of
fragment routine processing unit 6.
4. ‘The system of claim 3 wherein fragment routine processing unit § contains

executive unit 130, output register unit 131, loading register 'unjt 132, and



,connected with information input 139 of output register unit 131, rs b ,
control input 138-1 of output register unit 131 is connected with bes 2402
control input 26 of fragnent routine processing unit 6, second control

i nput 28 of fragnent routine proc S|ng unit 6 is connected with first
control input 134-1 of executive u |t 130, with second control input 138-2
of output register unit 131, wth first control input 142-1 of | oading
register unit 132, and with first control input 146-1 of input register
unit 133, a first control output 148-1 of input register unit 133 is
connected with a first control output 31 of fragnent routine processing

unit 6, a firgput Rgdterainitr33] Hfvimaombutpitagswfexeauivenmit XB0ogessi ng unit 6
i s connected with an information i nput. 143 of loading register unit 132, an
i nformation erputteiwﬂuﬂfdm@émngﬂplédl@toéﬁumﬂﬁ fegigter unel ﬁrﬁtrﬁqrrtﬁeslt i on

t put 149 of { t { t.h f t
ot 130 iebEAie P bRl § cBORRAS ST Mo BoL R, e
unit 130 is cp ﬁ{?ﬁgﬁ&ﬂ bt oéésgﬁltgmrseéone%ﬁﬁm ﬂaﬂQriB of frapinRHt  register

unit 131 and irst. ntrol out put 144-1 of |oading register unit
132 and with aausmecpmiemrgmmtéwtqnutecﬂedamm fifst corped impgilSttelr ofinit 133, "a
third control output 148-3 of i nput ql ster unit_ 133 and, a second control
output  144- 2exsutipanin3e: é@rfsseépn@. ﬁpmrqsrzptéﬂa%l ofrepiet resistar sintold by

140-2 of out put IS un L h ontrol input
134- 3 of execmtp\;I % E (l'é;BUE {4#?;}0&?&&%1[‘{%%‘% ﬂlt%ﬁiﬁ ‘%nhfﬂegecutlve uni t
130 i s connectgfiroMidgut Q46§Q£f@ﬁﬂ1tﬁ-@$l§tfcﬁhnﬂt nP3ita Mec&xt@fl ougadilng-r egi st er

unit 132 and with a second . contr i nput 146-2 of input [m(grster unit 133

and with a t hinpdt cgistareiiti 1¥gus conrsgteg wh @ﬁf%@pnﬁr@gwmtéﬁl fragment a third

control output 140-3 of. outpu tgrg uni t 131 IE connected wth a second
control. out pUPuBDe BECESRGHIHO, A it ‘b"r“BEé‘é%‘itna fragmgnt eoWineond

| nformation in Be@ssﬁguﬁa‘tsfxge&m;edn@manﬁlfom&&%&ﬁ m%sfgo%lhghconnéct ed

with an information”input 147 of 1nput register n|t ird control
input 146- 3 atgisrepubit 1 82jiastieformativn 46Puatth af Ibhding réifisteomhit @B2iandun 142- 3

of loading regjster. unit dafourth c rol input, 138-4 of output
regi ster uni t'HP5 339%0%3%1’2 t‘gfgnwtt‘ﬁg‘ét%%‘bﬁg& E’Eﬁ’rﬁof‘B?Ct%t"ﬁ@j‘ta“

information input 135 of executive unit 130, a second control input 134-2 of
executive unit 130 is connected with a first control output 140-1 of output
register unit 131 and with a first control output 144-1 of loading register unit
132 and with a second control output 148-2 of input register unit 133, a third
control output 148-3 of input register unit 133 and a second control output
144-2 of loading register unit 132 and a second control output 140-2 of output
rcgister unit 131 are connected with a third control input 134-3 of exegﬁtive
unit 130, a first control output 137-1 of executive unit 130 is connected with a
second control input 142-2 of loading register unit 132 and with a second
control input 146-2 of input register unit 133 and with a third control input
138-3 of output register unit 131, a third control output 140-3 of dutput
register unit 131 is connected with a second control output 32 of fragment
routine processing unit 6, a second infonﬁation input 30 of fragment routine
processing unit 6 is connected with an information input 147 of input register

unit 133, a third control input 146-3 of input register unit 133 and a third



137-2 of executive unit 130, a third control output 137-3 of executive unit
130 is connected with a fourth control input 146-4 of input regi stief=ppfij
133 and with a fourth control input,142-4 of |oading register unit 132 and
with a fifth control input 138-5 of oOutput register unit 131, an
information output 141 of output register unit 131 is connected with an

i nformati on output 33 of fragnment routine processing unit 6, a third
control input 29 of fragment routine processing unit 6 is connected with a

f|fth control input 146-5 of input register
control input 142-3 of loadmg register unit 132 and a fourth.control input

' 138-4 of output register unit 131 are connected with a secorfd control output
137-7 of executive unit 130, a third control output 137-3 of executive unit 130
is connected with a fourth control input 146-4 of input register unit 133 and
with a fourth control input 142-4 of loading register unit 132 and with a fifth
control input 138-35 ofc_)utput' register unit 131, an information output 141 of
output register unit 131 is connected with an information output 33 of
fragment routine proceésing unit 6, a third control input 29 of fragment routine

processing unit 6 is connetted with a fifth control input 146-5 of input register



