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;2083668 "System for.the rapid transm ssion of nessages between conput&i%j. Céﬁﬁ
The present invention relates to a systemfor the rapid transm ssion o . -

messages between conputers connected to a single bus to j 1 s al so
connected a main nmenory. 5 This type of netggtﬁﬁséegﬁgak
whérein the transni ssion of a nmessage fromone conputer to another is
obtained with the aid of a witing cycle in the main nenory effected by the
iemtter conputer followed by a main nmenory reading cycle effected by the
receiving conputer. 10 Accordingly, a device for the tine-division of the
access to the main nenory has to be-pdowi ded in order to prevent any
interference between the information circulating on the bus. The
conputers are al | _provided with a private nenory pernmtting themto locally
effect the najori§§SBleg°r F@GuFPEBdoﬁé@ﬁﬁ%§ﬁ§1QﬂuPﬁnﬁ?%ﬁag%%n1 known as
the central conputer, carri @StYEEMaGPMREELR"-on of the system i.e. the

control of the variouS elenentsS of fThEe NETWOr K.~ SIMceE 1T I3~ Type of

system the private nenory of each of the conputers becones nore and nore
i mportant, 20 the nessages transferred by neans of the bus becone | onger
and | onger. As a result traffic saturation occurs on the bus and access

difficulties occur befneefrédentofRieftsoANdelARelRitd BWdtem for the
rapid transmission of messages between computers connected -
to a single bus to which there is also connected a main
memory. |

5 This type of neéﬁork is known wherein the
transmission of a message from one computer to another is
obtained with the aid of a writing cycle in the main memory
effected by the emitter computer followed by a maih memory
reading cycle effected by the receiving computer.

10 Accordingly, a device for the time-division of the access
to the main memory has to ke provided in order to prevent
any interference between the information cifculating.on
the bus. The computers are all provided with a private
memory permitting them to locally eﬁfect the majoriﬁy of

i5 required operations, and one of them, known as the.central
computer, carries out administration of. the system, i.e.
the control of the various eléments of the ﬁétwork..

Since in this type of system, the private memory
of each of the cqmputers becomes more aﬁd more important,
'.20 the messages transferred by means of the bus become'longer
and longer. Asia result traffié saturation occurs on the
bus and access difficulties occur bétween the computers

and the main memory.



-2— 1t is an object of the present inventi-on to avoid, on transm ssion of
.messages in between two conputers, utilization of the bus which firstly
"hel ps to reduce the'saturation of .the_bug and secondly reduces the time 5
necessary for transm ssion since the sucCessive witing and reading cycles

I n the dialogue of a compuier_w : urteher cqﬂ%#g t-‘gﬁgﬁ

kpternediary of the na?ir?n’ém?}én épaggf&pgﬁfe?sheed. cceg{tdilnmg to c?]rge%? esent
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messages between’ conptters i1 ncluding a central “conputer contr

operation oftifie, SYB5EMbE akhe! BRsCORRUHEES HiRiIR0 HOML YL ddhce SiHW! e bus

to which is also connected a nmain nenory, each of the conputers being

provi ded Wi e @rdfidrt O 1BhECBREY andais@conFIGMrdEldel Rhel it i@heeCt I oNni €
switch to which the conputers are connected, the electronic switch being

control Id dycédcatpntonl teanbiissibhr eigirel thd wydesEidre Wfititey bus in
such a manner that said electronic switch interconnects the conputers and

enabl es t heam@ssea@ingfcptle@0ihenpehdiallbegud refCtd \edmpartssn twigth bet ween
said conputers, the bus being only used to enable the conputers to have
access to taefwstherecomput@hethronght theyvdmtenmedidrined Bhelascin bed in
greater detail by way of exanple with reference to the 25 acconpanyi ng
d¥amﬁng,\Mﬂ#%@#ﬁt#ﬁ?S%meptegaﬁé-is a bl ock diagramof a preferred form of
a systemfor the rapldA.c;:ording to the present invenﬁion there is -
10 provided a system for the rapid transmission of messages
between cbmputers including a centfal computer cohtrolling
the operation of the system, all the computers being
connected to a single bus to which is also connected a main
memory, each of the computers being provided with a private
15 memory, said system including an electronic switch to which
the computers are connected, the electronic switch being
controlled by the central computer through the intermediary
of the bus in such a manner that said electronic switch .
interconnects-the computers and enables the messages of all
.20 length to be directly transmitted between said computers,
- the bﬁs being only used to enable the computers to havé
access to the main memory.
The present invention will now be described in
greater detail by way of-example with reference to the
25 accompanying drawing, wherein the sole figure is a block .
diagram of a préferred form of a system for the rapid
transmission of messages. |
With reference to the drawing, the computer con-

trolling the operation of the system is a central computer 1.

30 The central computer 1 comprises a private

(



ing the operation of the systemis a central conputer- 1. 30 The

al conputer 1 conprises a private menory 2 and al so. a ti nme-divi-sion
“device 3 for access to a main nemgry 6 including a scrutiny circuit
permtting detecting the peripheral conputer, having demanded via 't he
bi di recti onal connection 4 being connected to the bus 5 so 5 as to have
access to the nain nenory 6, and a decision circuit supplying the At
aut homiezgmore tand mla@r@ut:zamemm&hsmg devinged FooeareRssdon as the
latter is free. In the systemillustrated, only three perlpheral conputers-
7, 8 mwirp memeny Haineludipgcai SeTpEiny sirguitnmesmidtin® 11 and 12 have

been shown, but it wll, be obyious that the nunber heral conputers
assocGREAFLHAG T RSSIBACRR) SPFPBECKoRPHRG emqmioea{aﬁa hed form

ne TR o884, Bt ekl 2L 8 WL 5T
56
ogputzé?tdq ot Hat B RO R MR |
LSl e W5l knll R AT b 26119
conneicithdde £t dbs 148 SG5RULE the latter is free.

In the sYstém illustrated, only three peripheral

YT gnsmi ssion of nessages. Wth reference to the drawi ng, the conputer con- .
- r

" computers f, 8 and 9, each having respective private
10 memories 10, 11 and 12 ﬁave been shown, but it will be
obvious that the numbér of peripheral computers associated
with ﬁhe system may differ from'three. '.In_a preferred
form, the main memory 6 has the capacity of 512 k words
of 16 binary elements, whereas the privaﬁe memories 2, 10,
15 11 énd 12 each have a capacity of 256 k words.
| | Iﬁ order to prevent the messages exchanged between
two computers from circulating via the bus 5 and the main
memory 6, so as to reduce the traffic on the bus 5 whilst
at the same time increasing the speed of transmission of
20 the messages, an electronic switch 13 is connected to eaéh
of the computers.

The electronic switch 13 is a telephonic
auto-switch which is capablé,of pro%iding without blocking
the_switching of sixteen numerical connections having a

.25 velocity of 8 Mtit/s.

.The electronié switch 13 is also contrélled by

the central computer 1 through the intermediary of the bus 5.

When a peripheral computer, for example, the



~Thie el ectronic switch 13 is a telephonic auto-switch which is capable of
-providing w thout blocking the switching of sixteen nunerical connections
having a 25 velocity-of 8 Mit/s. The electronic switch 13 is al so
controlled by the central conputer 1 through the internediary of the bus 5.
When“a -peri'pheral conputer, for exanple, the -4- conputer 9, requests
the sending of a nessage to the attentioft of a further conputer, for

exanpl e the peripheral conputer 7, it addresses its request to the central
conputer 1 through internediary of the bidirectional 5 connection 4.
Since the corgumipitédr Wesré@hiestsuehé s6AasAgt 6ft BemEisagEe sy efe the
nessage may be directly dispatched to the conputer 7 through the
i nt er nedi ary aftérnieie esf ranfurther chotfuterThéoe! exampliec the tparigheral
recei ves, through the internmediary of the bus 5, the order to connect the
10 two conmampetdr ahd it addeessesecitaquequedtcaopiher dentalaleady
occupi ed. Consequently, a plurality of inter-conputer connections nmay be
si mul t aneous|SPmBitay | b Hewrengh stntermediaryhefethe hiddrpctilomeadntia
increase in the speed 15 ° of _the transm ssion’of nessages between '
peri pheral cGRARRFEION 4y t RIS cthe heoBputsrafdders ARt reseSE Access

freed fromtheir, .respective funciioni ng of nessage
mo the JL{E memory 6, Eheghessage may be directly dispatched

to the computer 7 througﬁ the intermediary of . the electronic
switch 13, The electronic switch then receives, through
the.intermediary of the bus 5, the order to connect the
10 two computers 9 and 7. unless the requested computer is
already occupied. .
Cbnsequently.'a Plurality of inter-computer
connections may be simultaneously established and as a
result there is a very substantial increase in the speed
15 of the transmission of messages between peripheral
computers. Furthermore, the bus 5 and the main memory
are freed from their :eépective functioning of message
transfer and may thus be utilized for other purposes.
_ In the example considered above, there are
20 normally required 3.5 is for transferring a word of
16 binary elements from a computer to the main memory and
then 3.5;15 for transferring the same word from the main
memory to_a second computer, and knowing that the central
computer 1 occupies the bus 5 during ﬁaif,the time, the
25 total time required for the transfer of one word of a
computer to another is equal to 14 us. In the abové

described system, the transfer is effected only 2 us,



transfer and may thus be utilized for other purposes. In the exanple -
" consi dered above, there are 20 normal Iy required 3.5 [err]s for

transferring a word of 16 binary elenments froma conputer to the nain

metory and then 3.5 [err]s for transferrifg-the same word -fromthe main
menory to a second conputer, and know ng that the central conputer 1

occupies the bus 5 during half the tine, the 25 total tinme required for ;:”
the transiece.of7 @imesnibr@ rapidmppfer to another is equal to 14 [err] s.
In the above described system the transfer is effected only 2 [err]s,

-5- i.e. 7 times nor Eurdiednordurite wei €ing hesWaibstgntsasupst anti al Iy
reduced since a plurality of sinmultaneous connections nay be carried into
effect. reducedr simceaddipliralitylcef -simplitadecusi abankattonis mdiyt may be
provi ded-for this purpose in each of the conputers, all the nore since
transni ssbencanyigd dhftectefifestvor difrpever heanyadfibhonalmiddetiousput
modi fied form according to the selected interface circuit, the switch 13
may equal FPEREERCEe cdrcnify may ke iprovidrd ofer othiscpurpeseyps. eachCLAI M5

of the computers,fall the more since transmission may be -
effected according to the_synchronous mode.

In a modified form, according to the selected
‘interface eircuit, the switch 13 may equally well be of a

10 special_type.and of the time-type.



:_"sy§§§ﬁ1 all the conpufers being connected to a sijsumagi |ch is also
-conpected 5.a main menory, each of the conputers | Qﬂ !Iﬂﬂ m:th a
i t

L * A systen1for the rapid transm ssion of nessages between
nput-ers-including a central conputer controlling the operation-ef- the

privae nenory said systemincluding ah e ectronic*swtceh he

.conputers are conpected, the electronic swiitch being controlled by the

~entral CONPUAEMS+hr ough the internediary of the bus in such manner 10 that

said el ectrefate—~swi tch i nterconnects the conputers and enabl es the nessages
of all . length to be directly transmtted hetween said conputers, the bus

bei ng only y§ed to enab#eséggaﬁogggg%éﬁa%%P?%y%ﬁgﬁgﬁgﬁ {b&rg%nain menory.

15 2. A system actordi ng erern e electronic switch

is a t9|ephﬂgé§a§%£05§%@E%B'c%mﬁuters indﬁﬁaﬁﬂé”gfégn{fﬁiréém ter

transm ssion of nessages between conmputers constructed and arranged to
operate substRetbl iNgathBebperatdn idednd gy Ji&ine) &CE @ﬁbtébﬁﬁﬁier

acconpanyi ng draw ng. _ _
being connected to a single bus to which is also connected
5 a main memory, each of the computers being provided with
a private memory said system including an electronic
switch to which the éomputers are connected, the
electronic switch being controlled by the central
computer through.the intermediary of the bus in such manner
10 that said electronic switch interconnects the computers
and enables the messages of all length to be directly
transmitfed'between said computers, the bus being only_

used to enable the computers to have access to the

main memory.

15 2. A system according to Claim 1, wherein the

electronic switch is a telephonic auto-switch.

3. A system for the ripid transmission of
messages betyeen computers constructed and arranged to
operate substantiélly as herein described with reference

20 to the accompanying drawing.



