" An asydééé%)ous centralized internal control systemfor a cemQQﬂTGQﬁ&;kﬁq
and a pl ity of peripheral conputers"” The present invention relates to
an asynchronous centralized internal control systemin whi'ch a-central
conputer has priority over a plurality of _geripheral conputers having the
sanme access priority and in which 5 said central conputer and said

peri pheral conputers have access to a main nmenory through a single bus in
order to achi eve'an ta$8NSREPPRY S FEAGIAT 2Geh *’égﬁéﬁﬁllt gontEeds SySHeaMe main
menory. A control systemof this type is particular|ly 10 )
installations\MﬁQﬁl4n€?%8§a§eFQNB“q%£ﬁ§n®wﬁkP%@r%E¥F¥h8FaPEEGMEﬁ4?%,
especially for the transm ssion of data, where, .in order to unload the
central stored-program control conput &°MBUYeEFality of peripheral exchange
units is put to use, each 15 conprising a |ow capacity progranmed conputer
carrying out all the elenentary functions at a |ocal |evel. However, these
peri pher al
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computer has priority over a plurality of peripheral
computers having the same access priority and in which

5 said central computé; and said peripheral computeré'
have access to a main memory through a single bus
.in order to achieve a time sharing function with respect
to access to the main memory.
A control system of this type is particularly
10 useful in installations which include several fast-
working peripheral computers, espeéially for the
transmission of data, where, in order fo'unload the
central stored-program control computer, a plurality
of peripheral exchange units is put to use, each
15 comprising a low-capacity programmed éomputer carrying
out all the elementary functions at a local level.
| However, these peripheral computefs must;
from time to time, have access to a main memory,
for example for an exchange of information with the
20 central computer. ‘

In this case the main memory is connected

to a single bus, and the control system performs a

useful in -

¢



-2-&tiﬁ§55haring function in order to achieve access to the nenory.
Nevert hel.ess, control systens of this type are generally conpl ex, expensive:
and s] ow-workihg. 5" The purpose of the present invention is to overcone
t hese di sadvantages. According to the present invention theré is provided
an asynchronous internal control systemin which a central conputer has
priority over a plurality 10 of peripheral conputers having the sane
aegess priority, and in which said centT af CTonput er and peri pheral

corfput ers have access to a main nenory through a single bus, said internal
control system timedghaging Fatchiorn in rerdér coonachédvien avicdisseaid onal
manner 15 to the peripheral conputers, for detecting a request by one of
themto be conneheenemory.single bus for access to the main nmenory and for
determ ning the address of the peripheral conputer which has nmade the
request, the searching ci Nevigrtdwiessi ngentegt| systems odurtthdrs type

mul tiplexer and a flip-flop, said multiplexer being controlled by said
cyclic counter, argegepeiraldly \@onml elepgreendivaeangt Sl ommweskisgid sai d
peripheral conputers which can be connected to said bus; and a decision
circuit cénnect®hej Rugposepialyithe (REAReN hekRERNRLOR e Lo AVEHIRIircui t,
t he peripheral conputers and the central conputer, said decision circuit

under i nstructi BRESEr Shsayandnges-

According to the pfeéent invention theré is
provided an asynchronous internal cogtroi system in
which a central computer has priority ovér a plurality

10 of peripheral computers having the same access priority,
and in which said central computer and peripheral
computers have access to a main memory through a
_single bus, said internal control system including:

a searching circuit connected in bidirectional manner

15 to the peripheral computers, for detecting a request
by one of them to be connected to a single bus for
access to the main memory and for determining the
address of the pefipheral computer which has made the
request, the searching circuit comprising a cyclic

20 counter, a multiplexer and a flip-flop, said
multiplexer being controlled by said cyclic counter,
the cycle of which depends on the total number of
said periphetal computers which can be connected to
said bus; and a decision circuit connected in

25 bi-directional ﬁanner with the‘searching circuit, the
peripheral coméuters and the central computer, said
decision circuit under instructions from the central

computer having means for firstly authorizing



ca w havi ng neans for firstly authorizing - 2a - the requesting®® - *®
per\pheral conputer to be connected to said bus, when the bus is free, and
secondly giving the order to all the other conputers to be dlsconnected
fromsaid bus, the central conputer also being 5 dlsconnected fromthe bus
at a tinme when there is no transnmission sequence’in.progress with the main
nmenory; whereby a tinme sharing fupation is performed with respect to access
to the main nenory, the cycle of access to the main nenory thus being FEE
synchronous. theé requesting Ther ppheeal computieon two e noonbhectledcrbbed ad
-3- in greater detail wth reference to the acconpanyi ng draw ngs,

wher ei n: - Fi gaid buss avhgnockheli bysaisofrese @amsi secohdby ngoviag
asynchronous centralized control systemin which a 5 central conputer and
a plurality sheperidstrerts abhptherethavi ﬁgmmqms@pﬁmnapyedhave
access to a main nmenory through a single bus; and Figure 2 is a bl ock
dlagran1of pEremoSatide Ritfiv rehe sgentRRdhERMBUE ey ko being

5 disconnected from the bus at a time when there is no
transmission sequencé in progress with.the main
memory; whereby a time sharing.funCtioh'is performed
w1th respect to access to the main memory, the cycle
of access to the main. memory thus being synchronous.

10 The present invention will now be described



10 ° * Referring first to Figure 1, a central conputer -1 is connected
to.a main.renory 2 by neans of a transm ssion bus 3. Peri pheral conputers
41, 42 and 43 afe al so connected to the bus 3. In the drawing only three
peri pheral conputers have been iilustrat®ed for the 15 sake of clarity but

it will be. evident that the nunber of these peripheral .conputers can be

greater than tin aareFoeregfanpid, wilth alef@isnce veeadtRe aFrcPmpanydast ed

st affdards, the_nunber of these peripheral conputers is less than or equal

to sTteen. 20rawings, whgZaidyious conputers work in an asynchronous

node, but it is, neverthel ess, _pqgssible tog synchronize them by the addition
Blar : o

of .a comon clock. Nor fat9YTSohl 5t Re 139FpMt 8F PrfaPTsSRIRMIOr™
access to the in Menor y 2°b means %f t.he 25 transnission b%s i %P%
per i pheral corfput ¥ S anC 5 ORI SRS HAT SFARETEh PYoREThe o Hlis
rovever, S1°n S5 20 BBRRBTANSIA SOTPYLELSACRE doIBie: FEORaRpl o2
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Figure 2 is a block diagram_of part of the control
system shown in Figure 1.
10 - Referring first to Figure 1, a central computer
1 is connected to a main memory 2 by means of a
transmission bus 3. Peripheral computers 41, 42 and 43
are also conneéted to the bus 3. In the drawing only
three peripheral computers have been illustrated for the

15 sake of clarity but it will be evident that the number

of these peripheral computers can be greater than three.
For example, in telephony, because of the accepted
standards, the number of these peripheral computers is
less than or gqual to sixteen.

20 The various computers work in an asynchronous
mode, but i£ is, nevefﬁheléss, possible to synchrdnize
them by the addition of a common clock.

Normally, only the central computer 1 has
permanent access to the main memory;Z by means of the
25 transmission bus 3, the'peripheral-computers 41, 42 and

43 being disconnected from the bus 3.

However, when one of the peripheral computers

.needs to have access to a large memory, for example for an



.c%&égvating along the bus 3. For this purpose, the authorization devile 5°
c Ises a searching circuit 6 which is connected in a bi-directional
manner to the peripheral conputers 41, 10 42 and 43, firstly to., detect
a possi bl e request for access sent out by one of-tlem and secondly to
determ ne the address of the perd ghesal conputer which has sent out this
request. The address is then transmifted to the various 15  peripheral

conputerseléhgﬁéﬁagg %ﬁ;ﬂg&égi?ﬂerEﬁﬁgﬁgghg%_%gﬁﬁpgggest for access to;’J

the bus 3 smtte a deci'sron circul _ dl so receives
I nformation oncerning&mheth r or not th Egs 3is oc%pred by nmeans of its
bi - di r ect PHEEPTLZAELAN M DR rTeanested (REOMepR aughoripgtigayi si on

circuit 7 when authorized by the central conmputer 1 connects the bus 3 to
a per i:phedevicenputfer, thiectime-shanting ebnpbecbus 3antbe etiabdenndot ed from
the bus 3 without interrupting a transm ssion sequence in progress with the

mai n ”Em)?&riphera-]ﬁ compitie o Iarsdnmaceédcbt thehdasjeidgied the
request, Tor exanple sent out by the peripheral conputer 42, to be

por P pher aPFESEREARKS ey, ol A e, tnd FHEKRAMIHR |12 20T

conputer 1 does not need the
i circu atgng ong the bus 3.

For this purﬁose, the authorizatién device 5
cémprises a searching circuit 6 which is connected in a
bi-directional ﬁanner to the peripheral computers 41,

.10 42 and 43, firstly to detect a possible request for
access sent out by one of thém, and sedondly.to'determine
the address of the §eriphera1 computer which has sent out

- this request.
The address is then transmitted to: the various

15 peripheral computers 41, 42 and 43 and the infOrmation of
the request for access to the bus 3 is transmitted to a
decision circuit.7 which also receives information__
conqefning whether or not ;hg bus 3 is.occupied_by.méans
of its biFdirectiohal link with the ﬁeripheral computers.

20 ‘The decision circuit 7 when  authorized by the central

computér 1 connects the bus 3 to a peripheral computer,
when the central computer 1 can be discomnected from the

.bué 3:wi£h6ﬁt.1ﬁterrupting a transmissidn.seQuence in

progress with the main memory 2.



mai A nenDry 2, it authorizes the conputer 42 to be connected to the bus 3
and gives.the order to .all .the other.peripheral conputers to be

di sconnected fromthe bus if they have not al ready been_di sconnected. 10
The searching circuit 6 then continues its functions, and, when the end of
occupation of the bus 3 by the perlphéral conput er 42 S detected, t he
central conputer 1 will again have access to the nain menory 2 by neans of

t herbus 3. 15 >an be seen, the access to,t mai n
menoy 2 is asynchr onou@’eﬁnﬂﬁﬁnWaE&F‘t’-&gnc&E %g?’ésg qbe

synchroni zed for reasons of conpatibility betmeen t he varlous perlpheral :
conput ers. Therequesti s§ovnesampleesenge olutoibyotirec pentipive 20 compuammther
is effected by means of a cycle of witing in the main nmenory 2, which is

carried out by,? het@uwuebhﬂeceeapubethef ehlsowed thie aieei@i%rpfcifaﬂww of
e

the main nenory 2 which is carried out by the receiving conputer Th
junctions req oLt c

carry out a C;&ﬁ%&’%# ‘P’Jeagl %fg&tﬁgh%g §b‘#éf§§ a} %gm Q‘{ngt%t%soete res ?e??j in
t he draw ng, S|nc§6$hey d& not forntpart f the i nventi on. F@ferrl now t o
Figure 2 the b3itfeReragndn Ef theqegpszal compmsRT 1) dpemmot maed the

The searching circuit
main memory 2, it authorizes the computer 42 to be

connected to the bus 3 and gives the order to all the
other peripheral computers to be disconnected from the
bus if they have not already been disconnected.
10 The searching eircuit © then continues its
functions, and, when the end of occupation of the bus 3
by the peripheral computer 42 is detected, the central
computer 1 will again have access to the main memory 2 by
means of the bus 3.
15 As can be seen, the cycle of access to the main
- memory 2 is asynchronous, and only ceftain operating
signals need to be eynchronized for reasens of
compatibility between the various peripheral computers.
The transmissipn of a messege from one computer
20 .to another is effected by means of a cycle of writing
in the main memory 2, which is carried out by the
outputﬁing computer,.followed by a cycle of reading of
the main memory 2, which is carried out bf the receiving

computer. The junctioms required to inform the receiving

A
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-flop 63. The inputs of the nmultiplexer 62 are connected to the .

'iZE;nprises essentially a cyclic counter 61, a nultiplexer 62 and a

- | pheral conputers 41, 42 and 43. The nul ti pl exer 10 62 . ,
is-controlled by means of the cyclic counter 61, the cycte of which depends

on the total

- bus 3.

request t
peri pher

.

-

Py

nunber of peripheral 6cenputers which can be connected to the

In one preferred form the tonnection tine of the nultiplexer to
each input -line is equal to 200 nanoseconds. 15 - When t he

FolaERPoFERE s Optllt Wiry U LSR8 2SR Rlhe nd gl

S

changes its state and bl ocks the cyclic counter 61 at the address of that

per i pher dreBEBuLchavpi BRthheederepuesentad imcthe deavingphesénersi on
circuit 7 then receives the information by neans of the flip-flop 63.

Aut hor i zathey do notnéfotmt bartewifplthealimremtien. to the bus is then given

in the formof a single signal. As 'soon as the -7 - bus 3 is free,

t he

conputer indi cat edRB¥ekRengy Howf tﬁowzﬁirélz Oftﬂ%eaﬁ%f{"haﬂiﬁhr cuit 6 1is
as e S

connected thereto. As soon~as authoriZation h \
Plhig-T10p83;L8 5°88! sh@wh' in gfﬁiﬁeﬁnégéifHTitrfhgygéhgching circuit

6 comprises essentially a cyclic counter 61, a ﬁultiplexer

10

15

20

een given, t

62 and a flip-flop 63.

The inputs of the muitiplexer 62 are comnected to

the peripherél computers 41, 42 and 43. The multiplexer
62 is controlled by means of the dyclig counter 61, the
cycle of ﬁhich depends on the total number of periﬁheral |
computers.which can-be connected to the.bus 3. In one
preﬁérred fdrm,_the connectién tiﬁe of the.mﬁltiplexer to
each input line is equal to 200 nanoseconds.

When the request to be connected to the bus,
which has been sent oﬁt by one of the peripherai'
computers 41, 42 and 43, has been.detected, the flip-£flop
63 changes its state and blocks the cyclic counter 61 at
the address of that'peripheral computer whiéh has sent
out the requéét{ | |

The:decision cifcui£.7 then fecéives the
informatibn'by7means of the flip-flop 63. Authorization
to comnect the periﬁheral compﬁtér to the bus ;5 then

given in the form of a single signal. As soon as the



coult & %1 is put into operation again. In a nodified form a priority of
‘access to,the bus 3 can be.assigned to certain conputers by nmeans of a

si npl e nodi.fication made to the searching circuit 6. Ln 10.. addition a
monitoring circuit can be added-in ord?r tolimt the access tine to the
main menory which is allocated to eath/péri pheral conputer. 1. An
asynchronous internal control systemin which g central conputer has

prierity over lqral i of [ L. o] rs .k t he e, access
Do 1y, “and B vhi £ Hedr BTE SPRbBhat: TRdLRARs Bher S Rt or s
have access to a main nenory through a single bus, said internal control
syst em i ncl udigRynte s dal cof nghei searehinaneéreuitnbois coamest®d nanner to
t he peripheral conputers, for detecting a request by one of themto be
connected to al@rete. bus for access to 10 the main nmenory and for

determ ning the address of the peripheral conputer which has nmade the

request, the searchi ngnﬁ,ré‘&iﬁﬁ QQnggtﬁbi?ﬂzﬂti)éﬁl sc%@tne(r?m%ﬂmlgﬁé)l exer

and a f||p rop, sai d exer Ing controlled by sal cycllc counter,

t he cyc i .C d nds on the_to of .said her al
corrpute \éﬂ' nég%pe%inb%t’é s?g Qi %gﬁu ngf'ra‘l s&@?ﬁs@%ﬁ & fyclic
connect ed |n bi -di rectional manner with the searchl ng circuit the

peri pher al cofsuinger 61 is put into operation again.

In a modified form, a priority of access to ‘the
bus 3 can be as;igned to certain computers by means of
a simple modification made to the searching circuit 6. In
10 addition a monitoring circuit can be added in order to
limit the access. time to th_e main memory which is allocated

to each peripheral computer.



~agd the central conputer, said decision circuit under 20 i nstructions®f ®om
e central conputer having neans for firstly wa qguesti ng
ri'pheral conputer to be connected to said b ' s free, and
condly giving the order to all the other com"mﬁﬂgmmr‘ml:onnect ed
fromsaid bus, the central computer 25 al so beiangedi fromthe bus
~at a tinme wigMdiere is no transm SsBofm sequence in progress with the main
menory; whereby a time sharing function is performed with respect to accq2§
to the main menory, an%syhBRrenous AntRGOGesE éonthsl nBySteRNBRY thus
bei ng asynchronous. 2. A control systemaccording to claim1l
wher ei n saiwhigH td ptexierabasompatietp hias qanierieyl évesaadpburptiicpher al
conputer and its output connected to the input of said flip-flop, and
wher ei n onefoyenipldrahi dohpupetisomavs rgprttes t 2amé caaoesappriotitlys cyclic
counter so as to stop said cyclic counter at the address of the peripheral
conput er whaingh irasvhicpuesadd ¢entoale computercand perilpherals. A
control system according to claim2, wherein the output fromthe flip-flop
i S conmect swmmters hpve arcessdtged Hagn dmre@ury,tgnquqheaesﬁnsrl@ out put

of the decision circuit is connected firstly to an input ' .
bus, said internal control systém including: a searching

circuit connected in biQdireétignal manner to the
peripheral computers, for detecting a request.by one
of them to be connected to a single bus for access to
10 the main memory and fof determining the address of the
peripheral computer which has made the request, the
searching circuit.comprising a cyclic counter, a
multipléxer ahd_a flip-flop, said multiplexer being
controlled by said cyclic counter, the cyclé 6f which
15 depends on the total number of said peripheral
computers which can be connected to said bus; and a
decision circuit connected in bi-directional manner
with the searching circuit the peripheral computers
and the central computer, said decision circuit under
20 instructions from the central computer having means for
firstly authorizing the requesting peripheral computer
to bé connected to said bus, when the bus is free, and
secondly giving the order to all the other computers
to be disconnected from said bus, the cenﬁral computer
25 also being d%sconnected from the bus at a time when
there is no transmission sequence in progress with the
main memory; whereby a time sharing function is

performed with respect to access to the main memory,
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15 -of‘éérd flip-flop so as to reset the latter to itSi e and
secondly to the control. term nal of said cyclic counynm’-ag s to start the
1

| atter again as’soon as authorization to connect to Mﬁ'lmﬂn T
nal

granted by said decision circuit: 20 4. An async
control systemin which a central conputer has priority over a pfurélity of
peri pheral conputers having the sane accessgprdority, and in which said
cent¥al conputer and peripheral conputers have access 'to a main nenory

throdgh a singl emb cyre 6fi dctabsr8al thenimadln sysicry behg vepagr uct ed
and arranged to operate substantially as herein described with reference to
and as il ustrataadrichtdeoasconpanyi ng drawi ng. The text of the
speci fication has been reproduced by phot ocopying the applicants original
typescript. It r2Zay contai nAacbrtrateagsteins agtioxdiare b f¢laimt 14 owheadin
The original typescript containing these anendnents may be inspected on the
prem ses of thesRdt®emuliptexer has its inputs connected to said
| 5 peripheral computer and its output connected to the

input of said flip~-flop, and wherein one output of

said flip~-flop is connected to an input of the cyclic

counter so as to stop said cyclic counter at the

address of the peripheral computer which has regquested

10 " to be connected to saia bus.

3. | A control system according to claim 2, wherein
the output from the flip-flop is connected to the input
of said decision circuit, and wherein one output of

the decision circuit is connected firstly to an input

15 of said flip-flop so as to reset the latter to its
initial state and secbndly to the control terminal of
said cyclic counter, so as to start the latter again
as soon as authorization to connect to said bus has
been granted by said decision circuit.

20 4. An asynchronous internal control system in
which a central computer has priority over a plurality
of_péripherai computers having the same access priority,
and in which said central computer and peripheral
computeéé.have access to a main memory through a single

25 bus, said internal control system being constructed
and arranged to operate substantially as herein
described with reference to and as illustrated in the
accompanying drawing.

The text of the specification bhas been reproduced by photocopying the spplicants original
typescript. It aay contain a few azendments which are difficalt to read. The original
typescTipt comtaizning these ssendamts may be inapected on the premises of the Patent Office
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