2111735 "I MPROVEMENTS | N OR RELATI NG TO DATA TRANSM SSI ON AND PR%I;??I-?ISFS

SYSTEMS" This invention relates tao data transmtting and processi

and i s especially advant ageous for and primarily intended for such system
is collected froma'plurality of terminal units under the

wher ei n g;({a
control’Wontrol data supplied froma S central processing unit to
said ter al units. There is a knqw data transm ssion systemin which i°

data devices syuch as instruments and detectors, are set up at different

posi tions and {TEROVIMENTE-FN SR REEATING @@emmmm | AND ®ROCESBINGAr €

control | ed by the control of data delivered 10 from
unit to sajd devices. The central processing unit,

the central procesgi '

which is install edﬂ“ﬁ*g Angeption ﬁ?%@gsﬁgﬂ%dﬁmwkﬁnﬁe&%mawmm ity

of term nal u t 0 _dat a devices dlrectl t hr ough paral l el

transm ssi on Iﬁwn%g&g ’%&tg AREAgEQUS, £o: PEE‘P&"#&Y intended ng

equeet |5 madee S8 8 'é%’fs“ m'rfé@@etfﬁgt Frfieeeed ok Rgabia Freasi or

control by th unj t f this pature

i dentifying nu egshg}'éﬂgﬁ%ﬁkg%e te’#y%%s?‘ﬂ?@ﬁ%ﬁ“ﬁ égeélrf"ﬂ‘le ®system

and al so g0 thandadlP pele ess*ge&k £%0%%a 152 M h data device being -
no ogl ¢

thus given a nunber, “genera WN as a ée aunmber which is :

conposed of the afor d F !gﬁ C ed to the

devices are allotted é?slgenera y called p ys‘%rgtl %e@’@“ﬁn%%‘i‘s 't

I's necessary t%&&ﬁ&h&ﬁ%&%ﬂ%&ow 36fdttors, are set up at different
o ' positions and transmit items of data to a central proeusinq unit

and are controlled by the latter under the control of data delivered
10 frdn the eential p:oceni_ng unit to said devices. The central

processing unit, which is :I.nstaued in a cerntral processing room,

is eonnectgd to a plurality of terminal units coupled to data

devices’ directly through parallel transmissicn lines. Data items

are transmitted to the central processing unit and contrel data is

15 suppliéd to the data devices each time a :eizuast is made to the
central processing unit.

\_ . In order to obtain easier comtrol by the central processing ¢
unit in a system of this nature,identifying mumbers are allotted |
to the types of data devices in the system and also to the data

20

devices of each type, each data device being thus given a number,
generally known as a "logic device numbezr® which is composed of
the aforesaid allotted mmbers. The terminals connected to the
devices are allotted numbers geninliy called "physical device

numbers®. It is necessary to effect device number conversion



-2-.n order to bring the |ogic device nunbers and the physical device

nunbers‘into.mutual correspondence. Since only requested data is sent and
recei ved in the known data transmi ssion system such data has to be
transmitted mi.th*a 5 device hunber attached. Conventional known
nupbér conveérsion has the serious di sadvantage of being undesirably
consiim ng because it relies on a conyej si on index systemeach tinme a
request is made to the central processing unit for data transm ssion and
reception. 10 There is the further disadvantage that the device nunber

converter enpl opedrE@S thObPneetiRd 18588 et 8Ed YiuhBE3e afid Uhd Uny=dBAL ide1¥di ch

makes it expensive. Moreover, if device nunbers are required to be altered
or added to at miawets MtotRitudlt sdrTes eM&s, a conpl ex and time-consumni ng
procedure. 15 _ An object of the present invention is to provide an
i nproved data transngffdeOtnBf de@icdted daty ¥ Sefitdnd Yeieived i BR€known
attach a physical device nunber to each itemof data i s avoi ded and '
accordi ngly t eddaias trarmi &sionC systan, nguchodae hias nechbé iemnstliittedewithirBers i s
elimnated. 20 Anot her object is to provide an inproved data
transm ssi®Hn andevicecembengtbtachedn which is such that the central
processing unit therein can be made capabl e of processing data at a higher
speed than it coul d @lnventicnaldignown fericecpunbigreeqnviession pas\Hhgesericupr oved

data transm ssion 25 and.processing systemwhich is such-as to includea
devi ce nunber disadvantage of being undesirably time consuming because it relies

on'a convér.sio_r-:'.i'ndex systen "each_ time a reqﬁest is made to;_the
\/ | | central processing unit for éata tfansmission and receptidnf
10 There is the furthér.d-isadvant'age that the device number converter
émployec’_i has to hé\(e' an. undeéirabiy large storage .capacity wh:[.ch
makes :l;t expensive. .Moreove'.r', if d'e.vice numbers are requifed to be
" altered or added to at any time, doing this :tholvéé a com?lex and
t;i.me-consuming proce&ure. | | _ |
15 An object of the present invention is to provide an improved .
" data tﬁénsmision;and p:oct;.séing éytém in whici'x the need to attach
‘a physical 'd.eir:Lc'e number to each item of data is avoided and
\/ ' accordingly tedious and"f_.'ime-consuming' conversion betweer.x.device-
_numbéfé is eliminated. - | |

. 20 ' Ancther objec£ is to provide an_improved data transmission and

)
processing 'sys_t_em"w}iich is such that the central 'p'roéégs.ix-xg unit
"therein can be made ‘capable of processing data at a higher speed
“than it c__oﬁld otherwise do. |

A further object is to provide an improved data transmission

~ 25 ' and processing sytem ﬁhiéh is such as to inc],udé a device number



. +3- converter having a storage capacity which is smaller than it woul d

ot her -se have to be. According to this invention-in gone aspect,- a data
transm on and processing system i ncl udes a centr al proceSS|ng unit; a5
“transm on control unit connected thereto;  a 'plurality of ‘terninal units
~connec{ &d Jto said transm ssi-on control unit and each having.an identifyitig-
physi c
respectively to the terminal units and each having an |dent|fy|ng | ogic

nber allotted th t t f
Coring i n pPEUBEEFH S R FRutsE PRPEAFD YhRbry BERI SRR 4° I oo

ave

fromthe cent&iil ?T&(rasmﬂoq unit and data fromthe data devices- coupled to
efwﬁg P .

that term naf R transnission control unit fer stori ng at

det d add h t f N
' ItoLg teere;nmngtle lg Agunl né”tcsiiaiis rlgewécé'ghnﬁnnb%g'rg E%Iecgr téelragfécj)rq&%“l ngl pg fh:an
hysi cal dev e t evihce nunbers
ond @%&ﬁgsﬁéﬁeﬁﬁﬁﬁﬁﬁ Bafeath BrddienlBOuiuge

and for storl ng at Ing wth t ic devi ce nunbers

those agdresggmanissith Lo &ﬁ@Eoﬁ%&&&'tﬂéﬁetoﬁeE%M1it¥1thtéi%EﬁaW th

'said logic device nunbers is tq. be written. According to this

i nvention i nygixy ESﬁne’t%E&CEo Qa%t&ﬁéﬁ%‘sﬁbﬁ%oﬁﬂrﬁndnﬂi %&%&diﬁh&%ﬁigem
i ncl udes a central processing unit; a~transnission control uni't connected

thereto; a phiridlehticyihgt giysieal mﬂb&stamuudclaheﬁmel fo iplgrdliygi 6@l device
nunbers are allotted, connected to said transim ssion control unit; a
plurality data devices coupled respectively to the termina.l units and each

having an identifying logic number allotted thereto;\ a data memory - \/

10 © in each temminal uxlit fox stcring in prede_termined addresses in said

—

memory control data. suppiied_ from t_he central processing unit and o
data from the data devices—coupled to t.‘net termipal; a memory in
the transmiss_ion 'control unit for storing'___at predetermined addresses
in said memory the g_on.tent of the -data. ;nemor_ies in the terminal
15 units: and a device number converter for bringipg the physical
' device numbers into. correspondence with the logic device numbers
and for storing at addresses corresponding with the logic device
mmbers those addresses in the transmission control unit Lt memory at \j
which data with sa.id logic device numbers is to be written
20 _' | According to this invention in another aspect a data
transmission and processing system includes a central processing
' unit; a transmission control unit connected thereto; a plurality
of terminal units,to which identifying physical device numbexs

are allotted,connected to said transmission control unit; a piurality'

25  of data devices Soupled respectively to said terminal units and

umber alloted thereto; & ?)I‘Ural ity of data devices coupled a4 _

3



25 . of data devices coupled respectively to said termnal units and :
~having.identifying | ogic device nunbers, respectively allotted theretos a
first data menory in each termnal unit for storing at predetérniniéiii}
addresses therei'n control data supplied fromsaid central processi t
and .col l ected data from.the associated data 5 devices, a second nenory
i n\t‘he transmi ssion control unit fqf -storing at predetermn ned addresses
therein the content of said first data nenories, and.a device nunber

converter also_in said transm gsipn _coptrol unit for- brjnging .the physica
devi ce nunber s PP igenti ying iE%f"r 88y ‘fﬁjé‘ﬁ’&%eﬁﬁi'tﬁestpﬁgq"fgt"c%dﬁf‘%g nunber s
and storing at _addresses .10 orrespondi ng.tQ the l.ogi evi ge_nunmers

t hose second nﬁﬁ% e}"éda’refé %5 daa%v'\ﬁ"%ﬁy(r}a 5g%lh%se§?€fmllo%f€t ggf/iscq"@tg S&rs is
to-be witten, ?gg TBA i i r . SSi ¢] I | a2\ b Bh Ly

term nal uni t s¥For tcormur%‘ca |‘ﬁggétlt?g§§%€%ég a‘t’tq'aa ef‘e‘gﬂi\ﬁgen. %Pd

invention is i %ﬁ%&%f&léﬁbg\#ﬁ"%ﬁ% iE@ﬂéEEe&%Q%F@rioﬂnﬂt’leSassggi%ge& Nata

a
acconpanyi ng draw ngs, I'ch:- Figure 1 1s a ock diagram of one form

- of systemsin WakeitesPNVELlsabotY nBn@SC 2h ARC erafiduld sbitinS coM4RA! 4R €Sy USE,
Figure 2 is a block di agram showi ng the internal arrangenent-of one form of

transm ssi on CgBéfidg afigreiétdrienéd SuaFaddel iGidralf knéOcontalit 0 EaEa irst
Figure 3 is a block di-agram showi ng the internal arrangenent of one form of

termnal unit uatd hen6yEssnaid huadvivecsmner Fbgiveetdr akb§Uncsdid trandiliesion
diagramillustrating. principal portions of the transm ssion control unit of
Figure 2 and t kentmilmmitl fonidringing the physical device numbers into

\-\\/. _ correspﬁﬁdénce with. the logic device numbers #nd storing at éddresses
16 - correéponding ﬁo_the ldgic device number# those. second memoxy
addresses at which data on said logic devi&e numbers is to be written; |
‘and means :l.n said transmission control unit and said terminal units
for communicating all s'_l:oréd data thérebetween'. .
'rhe_inve:iuo_n 1s illustrated in and explained in connection
15  with the accompanying drawings, in which:- |
Figure 1 is a block diagzam of one form of system in which
. conversicn in accordance with this invention is used;
\ . | Figure 2 is a Slock_ diagram showing the intermal ﬁrrangement
| of one fcrm of traﬁsmissi_on control unit in the system illustrated
20 ﬁy Pigure 1; | |
Figure 3 is a block diagtam" showing the internal -arrange@ent
‘of one form of_ terminal unit in the system 11lustrated by Figure 1;
' F:l.g.u:e' 4 is a block diagram illutrﬁting principal portions
of the transmission control unit of Figure 2 and the termi;:al unit

25  of Figure 3;



25 . of Figure 3; -5- Figure 5 is an expl anatory tining di agram _
relating to data transm ssion and request processing; Figure 6 is a diagram

typi fyrmng the structure of data to be transmtted; 5 " Figure 7 is a s
~di agr lustrating the manner in which itens of data flow, Figure 8 is a

di agr¥ |ch is explanatory of the device nunber conversion effected in-
accordanrte with the present invermt®on; and Figure 9, which is provided fo‘h’

purposes of conparison with 10 Figure 8, is a simlar diagram explanatory
of the device nunher canversion effected in a _known conversion _nethod. -
Refer first to FFGERER § {fiatherplanatony Sining dlagras, selating it Oatrin a

known device n conversi on system._ \Ven data A with a |ogic device
‘number AL i &¥ ?ﬁsfﬁﬁaﬁsmﬁﬁ&*ﬁfﬁiﬂg? 15 buffer in a central

rocessing untt, el 08 SBES G, v LasaLsl Bt Ltk LIy of

correspondi '19,,%1}‘1 gﬁ A2 The correspondi ng .address A2 is then located in a
.physi cal device ta to find a physical device nunber A3 The data A can-

[ ansn? 22?2?}% Fritd 7 50, AL ELGR-al Rl B BN (el

over a giveRgstARsSEA&H on’ I|ne -Data B delivered froma data device is
supplied froma termnal unit along with a physical device nunber Bl to the

- Figure 8 is a diagram which is explanatory"_of' the device number
conversion effected in accordance with the present inventicn; and | .
Figure 9, which is provided for purposes of c'ompar:l.soﬁ with \J
10 | F:Lgure.'. 8, is 'a similéﬁr diagram explana_tory. of tfxe dewficg nﬁmber
| conversion effected in a known éo'nversion- method.
Refexr :E_'irt to. Figure 9 which illustrateé the confersiori
effected in a known device number conversion system. When d;ﬁa A
with a logic device ﬁmber Al is sent to a processing iﬁte:mal'
15  buffer in a central processing unit, the logic device number A, is
located by the index of a logic d_ev:l.c"e' table in a device number |
_convertér to determine. a correspo_nd:l.ng-'a-ddz‘es's Az. The corresponding

.-~

address A, is then located in a physical device table to find a J

. physical device number A3'. ' The data A can now be transmitted with

20 the physical device number Aa to a data transmission buffer, from

which the data will be sent to a temminal unit over a given
‘transmission line. . Data B delivered from a data device is supplied

' from a terminal unit aleng witi; a physical device number B, to the

1
data transmission buffer. 1In the qéntr’al prdcessin§ unit (CPU), the

25 physical device number Bl is located by the index of a physical



data transmission buffer. In the central processing unit (CPU), the 25

- physi cal device nunber Bl is |ocated by the index of a physical devi ce
fable to find a ‘correspondi ng address B 2' which is then search for in
the logic device table to deternmine a corresponding |ogic devi \inber B3.
The collected data B with the | ogic device nunber B3 can now tten

A nw the processing internal buffer- g - Wth this known conversion

met hod, therefore, |ogic device nunbers are converted into physical device
nunbers or vice versa by neans of a device nunber conversion index each
tine a request deviicentisbley tohfindcatocairespondtng iaddress B,,, WhishtsOehes i S
time-consum ng and accordingly severely limts the pr%cessi_ng speed of the
central 10 preemshedgfamin. theSlogie deyplvestatie tie\determinher correspiraiingd t o
each itemof data for its transm ssion, transm ssion control is conplex. .
Mor eover the déegicedevivec pumery B4 i eThelesllhctes dataBgwith ¢hegkogiapdaviics and
this invol ves considerable cost. Furthernore ‘the device nunber converter
has. an |rregulaﬁmhﬁa'nﬁgercaant!ﬂ'aéerwé:tanrt&ﬂge%@mgﬁsmgamte{tmls bufifest.ves a
conpl ex and tine-consumi ng procedure if, for any reason, additional device
nunbers aPe reliih &B’-? &nown | Gerweraken; Rethed,  thareforeys logiq dawlpecAumliers new
data device is required to be added in_an existing installed systemor if a

devi ce nunber- PF%\ yerked 1 atq physieal devige mymbers Ar.wice VAESR PY; Beaps

T whi ch a cenptal dsvgseegmeg‘ &m?eﬁéﬁ%?i%gsr%g”ﬁ%&lad;%fﬁsﬁhm% sctor
RUGERREE T T RGN
\_/ _ accordingly sevsre].y limits the processing speed of the central
| 19 : processing unit. Since a physical device number is attached to eash
item o'f data for its transinissiong : ttansmj.ssicn control ':_I.s complex.
Moreover the device number converter must have a large storags_
capacity and this involves considerable spst.- Furthermore the device
number converter has an ,:Lr:sguiar nunbey and address a:rangent,
15 | and this invslves' a complex and 'tims-ssntming progedure if, for any
.reason, additional dsvice numbers are required to be inserted in
the 'ﬁables, as .will l;_:;_appen if a new data device is required 'f;o.be |
added in an existing installled system or if a device number has to
be ‘altered because a cjifata. device is moved to a di‘fferens location.
20 _ Refer now to Figure 1. This shows a system in wh.tch a central
processing unit (CPU) 1 is connected through al comiec_tor line 3 to
- ‘a transmission control unit 2 having therein what may' be salled a
: sesond data memory (MEBD) for storing updusd control data and
collected data through uniform collection of data ﬁransmitted at a

25 constant period, -all data :I.tems be:i.ng sent and received between

—



col l,ected data through uniformcollection of data transmtted at a 25 .
‘const ant period, all data itens being sent and received between- - - 7 -
terminal,—Qits at a constant period. In accordance with the present

i nventi the transm ssion control unit 2 {ncorporates a device nunber

convert

havi ng address corresponding to | ogic device nunbers, and IVFDB,

addresses<in which data on whiehl Fogic device 5 nunbers are to be

“written are stored at the addresses of the device number converter. In
ot her words, the addresses of the data itens stored in the MFDB t hensel ves

cor r espond teEminad. ERits at|a Fenstant peiiods . IMhaceordanee 3B theoRresmtuni t 2

Is connected to a plurality 10 of termnal units 6 (there may be any

nunber but 18¥e r e Lramismission EB“‘S“’&rE""s”n&mﬂ’f)"%ﬁﬂt@G 3 ie¥if®es by a. -

1-bit transmssm line 7 f bit. serial trans S|on of da ai Each
term nal uMPER m&%’g‘*’? FEFEPSRSP \'i?clé’giﬁ E®nnect.or

e oo e Ao S B S St 2 1S

d | ed
wtn 3 roqAlPRirhEl so°ol BBEET B pleprRl %é%f?ﬁf‘ﬁ?‘@?’éé??‘ﬁgﬁaﬁ | 1 and

with alt ragméé IcBRvexak! Olrgl Blidy asfaslltﬁg aabssgegrs% n@% &dtal $4.bhs

In Figure 3, each termnal ‘Unit 6 has 2 data nmenory 12 er.el na?ter caIIed

an "LFDB") geopdd &4 %ﬁ&é %Rﬁx%ﬁ‘éﬁﬂ% é&ﬁ&?&n&%@%?ﬁﬁsﬂc&%v&@e' S
connected to a-transm ssion control inter . _

_ numbers .

'rhe transmission control unit 2 is. ‘connected to a plurality . \J

1o of terminal units 6 (there may be any numbez' but only three LS.1,
Ls_.2, 1S.3 T:g shown). coupled in sez_'ie_s 3{ a l-bit .transmission 1:l.ne_
7 for bit sgfi;l transmission §f§da£a. Bach terminal unit 6 is
~ connected to one or more data devices 4 by comnector lines S.
~ Referring now to Figure 2, ﬁhe transmission control unit 2 has
15  a data memory 8 (hereinafter called | ap "MFDB") serving as a second
d_at# memory and connected to a processor (microprocessor) 9 which ié
" coupled with a feqqest-cqntrqi. interface 10 for the central
process:l.ng unit 1 and w:_l.th ﬂtransmissibn .control interface 11 for
the terminal units 6. | |
20 : In Figure 3, each terminal unit 6 hag a data memory 12
' (herein_;iter called an "LFDB") coﬁpled with a processor {(micro-
broce_ssor) 13 which is connected tao a. trans_m_ission' con_trol interface
14 coupled with the transmission control interface 1l and ig also
-connectgd- to a field interface 15 for the devices 4. The connecting

25  or coupling lines are indicated at 5 and 7, cne of the lines 7

*
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14 coupled with the transmi ssion control. interface 11 and is al so connected
to a field interface 15 for. the devices 4. The connecting 25 or _coupling
lsines are indicated at 5 and 7, one of the lines 7 provi ding igpytz\to 14
fromthe transm §sion control uni't 2. The data nemory 8 in the tr{gadsnissi
control unit 2 and the data nenory 12 in each ternmnal 6 are cons
and-arranged as shown in Figure 4. A8 wi || be seen, the MFDB has a series
of S control data nmenories OUTI, QUT.2, QUT.3 for delivering control .
data to the terminal units 6 (LB.1, LS. 2, LS. 3), respectively, and a series.
of collected d@araviingr input) kp|14 Erpw theNSngwissicnccontagl cwlike2t ed dat a
fromth - ' al units_ 6, respectively. The nenories have addresses
corresponding to t h&hgedatde Teneyn Bcin Fhectranemission eantrol ungpj 2 anfiothe
storing.control, data or Cﬁlzl ected data to or fromthe data devices. The

transm ssi on cSAEP JIUGRY 11218 ashntermingl \f Aze RAPFEFuctSA g arranged as

-constituted for

aml e a RON_(repad-onl y- menpr and havi ng, addresses

correspondi ng tsgﬁg'n] qu/‘fedﬁw_'@% ﬁgﬁbgfsge%ngb%k% heg a seties ©fjevi ce
nunber asesel e V Al | eSS nit stqres thergin . an
address of the N at‘iLl %61 imégﬁgd%%%aoﬁg‘rlkggpﬁéﬁ@gc g?’? &%b\‘ﬁﬁiﬂﬁ ?@?ﬁg H{;ﬁa |
sel ected | 0gi c «depml BIYHRST 1l : 1 . & specifically, en t he
| ogi ¢ devi ce nl}%b{e&%ézgf—a pgrﬁ%ﬂt gr &?e'\iii'gﬁeﬁ?é se_'l3 &t ee(f?e{:#lfe%'%ﬁﬂra@ggaof t he
MFDB at which - - ; ' (A T=3V8 1157 £ Qb 0 i S ut 20
of the convertg’?&%ﬁSJ ?%;%%t}&et&%a g‘dﬁ&&gﬁ%ﬁg%%?éﬁhe&hfgf%ﬁ?ﬁ%eq%gf% for
access to dat acofledtedondtar rhviiae SAUMRLS Aledid, rifpelebrdiyRofhd Deflslids!

| gt €r on. _ S _ _

e ) have addresses corresponding to the d'evices‘connectéd to the 't.:eminal

10 units' for storing cqntrol data or coilected data to or from the data
devices. The tra_nsmission_#ontrbl unit 2 also has a devicé numbexr
- coriverter 16 constituted fér}‘ample by ja:or_i (read-only-memory)
and having ad_dresses ‘corresponding to the logic 'devic.e_numb'ers,
- An ;dd:ess for a logic device number as selected by the céntrgl
15 - processing unit 1 storesz therein an address af the MFDB at which
data for the device corregpending to- such a selécted logic devige
number is to be stoz;ed. More specifically, when the 1égic device

. e ———————
number of a particular device is selected, the address of the MFDB

C

'aj: ‘which data from a particular device is to be stored is read out _
20 °  of the converter 16 thereby to effect address assignment for the
MFDB for access to data. | Such device number conversion will be
‘described in detail later om. |
* In Figure 4, only the LFDB for'tfxe téminal unit LS.l is showh; |
but the LFDB construction for the other terminal units is similar,

- 25 Thus, the LFDB has'control data memories OUT.l, OUT.2, OUT.3



In Figure 4, only the LFDB for. the termnal unit LS. 1 is shown, but the
LFDB construction for the other termnal units is-simlar. 25 ‘Thus, the

LFDB has . control data nenories OQUT. 1, QOUT.2, QUT.3 -9- corresﬁpondl ng to =
the confrf) data nenories OUT.:l, QOUT. 2, QJTBlnthe MFDB, and col | ect ed
data ne es IN 1, IN2, INS3 correspondl ng to.the collected data ° e
menori e N, IN.2, IN 3 I n the9|VFDB Therefore, the MFDB corresponds

with the LFDB for "all the term nal units. Control data fromthe

Eﬁﬂﬂé‘t Séf%emﬁ’:s'” e o Bt etsh 8 aﬂfﬁ?ﬁﬂﬁ%&@ﬁa' WL 0,
' IN. 1,
N2 NG oo el & %feﬁ??'v%r%ﬁ%&*{‘%%e%ﬁ%f Aot Sy

content 10 &o, ah, . 9f agﬁ;c?tted over a -

line 7 to each terg%nr':\a unﬁtq andt gpcontgenitwgf fhe coltfhecte ‘data nenory
of the LFDBrhg-&ReR, Ofhe! WPDE @bk iWihi thel LA5S Fob! S0 QUE tednlddie 7 iNtO
the coll ected data mam)ry- of the MFDB A corresponding device 4 is

controkl ed QRitdle Bastxol08ati0 Bréw thdodéntshD HdckbingCurist 1 L& WBietd a
collected froma device 4 over a connector l'ine 5is witten into a given

address in theo @Wighead adatedsn iNEHv ¥E Othel Ebftroli ddtagmédoridataum,Lansm ssion
~and request processi-ng will now be described with reference to Figure 5, in

whi ch a uni buti2e oD Erofathe MFDBpaR@cedlddcbyd daca SACPEsE otBcofiai fivenTe
interval is 20 divided into two portions, nanely an earlier portion of
500 nmilli- sddvemssiscme af the aoueammwmm |Ilit.hi\lﬂl 27aNL3| dowed by a
the MFDB and delivered to the central processing unit 1. The content \j |
| 10  of the control data memoxry of the MFDB is transmitted over-a l:l.ne.7
to each. terminal unitL _and the content of . the collected data memory
,of the LFDB in. each of the terminal units is t-ransm:l.tted oyer a
| line 7 into the c¢ollected data. memory of the MFDB. A corresponding
dev:l.oe 4 is contzolled on the basis of control data stored in the |
. 15. LFDB. Data collected from a~device 4 over a. conneoto: line S is
written into a given address in_the .collected dat;a memory of LFDB.
Timing for data transnission ‘and request processing will now
be described with reference to Figure 5, in which a unit time B
interval is represented by one second.. The unit time interval is
20 _dividea_ into two portions, _nameiy an 'eé:lier portion of 500 milli-
seconds serving as a transnisei.on time interval Ta followed by a
"later portion Tb of 500 milliseconds sexving as a request processing
time interval Tb. During the transmission time interval Ta, all _'
oon_t:ol_‘deta items stored in the MFDB ere_-tranemitted from the

25 control data memories OUT.1l, OUT.2, OUT.3 successively over a

-



| ater,  portion Tb of 500 milliseconds serving as a request processi
interval Tb. During the transmssion tinme interval Ta, all contr
.items-stored in the MFDB are transnitted fromthe 25 cont rol
mepories @JT. 1,7 QUT.2, OUT. ‘3 successi.vely over a -10- transrissfon |ine
J7.;n a bit 'serial transmission rmdel Each termnal unit (LS1, LS. 2, LS. 3).6
takfes in control data addressed to |tself and stores such control data in
the control data rrermry of the LFDB t hereof .. Then, . the termnal units

~deliver their_quwa & y | nﬂti a{naasbu se&iﬁ”ﬁ::gﬁ gﬁk% echggh %&&ml

nmenories SUCCESSI ve ansm ssion |1 ne seria

transm ssion m@eusa%d e‘,ngg gée %flﬁ%@ﬁ#t‘wg’éea wqtggif ected

data nmenories | N+ Accor di during the

transm Ssi on iiaTBeoruaehi@) chitiilX b TR cdaemoamlmﬁgg, 3 @dTzdos | N1,

IN.2, IN3 10" are transmtted over a transm ssion | as shown in _
Figure 6. Duritidgedfic TR&d, RG6EUSTNIRAD GAEES ER1LVEE thefovdl collectedntaed dat a
fromthe central processing unit is stored in the MFDB, and requested

col | ectésl datftemns Fitm ¥hé adllectededat) nbddriReoneressivelyi in ko dhe dat a

col lected in updated data which was collected from 15 each termnal  unit
6 in the precesinagisgionnline 3etmrdbit @etialk tranmmiisaial wodeppanidcthd 0 the
central processing unit 1. The control data as delivered at this tine wll
be transm tt edelivexdd: datiiitems caxrehstaxedi fmithentallgcted idata temordea IN.1,
following transm ssion time interval Ta. Assunming there are one hundred

dat a devi ces BbrRncBi-3doP(Fhe MPPRgchceaxdingiy, MW(%MBWSB%W

rlun'ber) and that there
Y interval Ta, six frames of data OUT.l, OUT 2, our.3, IN.l, IN.2, IN.3 _

- 10 are transm:l.tted over a transmission line 7 as shown in Figure 6.
During the next :equest pzccessing t:l.me interval Tb, control
| data from the centcgl processim;un:l.t_L_ie stored in the MFDB, and
requested collected data is delivered to the central p:ccessing
unit 1. The data collected is updated data which was collected from
15 each temingl unit 6 in the prece_dinq 500 milliseconds, and is
izmediately sﬁpplled to the centra_l processing unit 1. “The control
| data as delivered at this time will be transmitted to the LFDB in
‘ R ~ each temminal unit 6 during the next following transmission time
inteﬁd Ta. . Assumi’ng thexe are one hundred data devlces connected
20 to each terminal unit (the_:;may be any number), and that there
are te;; terminal units ccnne_cted :Ln sexies by a transmlgs‘icn line 7,
~ and that one element of input and output information is sentl. to.and
supplied from each device, ten frames OUT.l to OUT.10 of 1000 items
of control data and ten frames IN.l to m.lc of 1000 items of

. 25  collected data will be transmitted during the cransmissloc time



are ten termnal units connected in series by a transmssion line 7, and

that one el enent of input and output information is sent to and supplied -
fromea vi ce, ten frames QUT.1 to QUT. 10 of 1000 items of control data =
and ten pIyes IN.1 to IN.10 of 1000 itens of 25 - collected data will be
transm t\Ned/during the transm ssion _tinme I nterval Ta. Such data -
transm ssiton can be satisfactorily dtfected, with a margin of tine to fad
spare, in 500 mlliseconds in a unit transm ssion tine interval Ta of one

whi o t ner o Apesriarcrd ity Hand Mfmedudilel ol R HirbEororBin bebodthny oo
sel ected at g {Eﬁn;‘qf%rﬁf%ﬁ‘l %?"ﬁgﬁegﬁ%lﬁgége%ngé? m?t'il:[she% gw% %gt en the

. . W,
transni ssi on"t rva f equest processi ng terval Th

may be sel ec I og_@g hag & 0, :%guali Y U ion wth |
regard to thgg’é)énﬂii'rsgf&gft!_tﬁﬁe a%g_hdgvi ceg’hgy;el __" (:Itgnf‘r%%g%g%aﬁlg%ed from:
(the central BEQEARSLEGd!Be! ¢ obinliddd (£09utalChskn SHPEH VerlePe (418 GEHS T 3
processing unit of data collected by sard devices w |l now be explained
Wi th the aidefRhn Riodd’ devicesithle iiit tOnd i1QUESval BHP PePsélitelilsta A B, C
of control data for the devices 4 coupled to the termnal units 6 are
del ivered 151arddrOWalie, @cfl r1ab $ecnassididthdidatio thetaugl thecrrangiisdion
control interface 10 to the processor 9, and are witten théreby at given
addr ess st or agife linteivalnTai and ke Craghést pletessingDtimasifidival THOMAy 2, OUT. 3
of the MFDB, during a request processing tine interval Tb-1 Wen the -
control dat abessdlleatedvat! acvalue, otheeri tham thive ofceguadiisyon 20 in A
-accordance with_this invention is effected. How this is. done o )
' L Operation with regard to the control of the data devices by J

-,

i 10 control data issued from the central p'z'dcess:l;ng' uﬁit and with regai‘d
to the supply to the central processing unit of data collected by
said devices will now be explained with the aid of Figure 7.
_ Referring to Figure 7 assume that items A; B, C of control
data. for the devices 4 coupled to the te:m:l.nal units 6 are delivered
15  from the centréi_ processing unit 1 t!;rdugh the request control
_interface 10 to the processor 9, and are written thereby at given
address storage locations in thé contxol data memories oﬁT.l, our.2,
: ou'r.3_ of the MFDB, du_r:l.ng ; request processing t:l.me. -intezval Tb-1, _ /
‘When the control data is thus written in, _devicé nuhber conversion -
20 in accordance with this invention is effgcted. How this is done
will be explained in detail later herein. The control data is
then transmitted from the transmission ccntrol interface 11- during
' a next transmissicn time interval Ta-2.. The transmission centrol _
interface 14 of the terminal unit LS.l picks up the cﬁntrol- data a

25 from the contrel data memory OUT.l, and the received control data A



3 . l

"Wl be explained in detail later herein. The control data is then
transmtted fromthe transm ssion control interface 11 during a next
Jgransnmission tifme interval Ta-2.. The transnission control interfa 34 of

the termnal unit LS.1 picks up“the control data A 25 fromthe r.pl
dat.a menory QUT. 1, and the recei v_e?ic_ontrol data A I's stored e
ptgtessor 13 in a given address stofdge |ocation. in the LFDB. The control

data itens of the franes OQUT 2, OUT 3 are allowed to pass through the

Lo 121 U0 gk Sycbray Pl loBaldias i G adiihg I Sl 1, |

delivered from: Interface alrs co romthe

device 4.t NeqginePRi) il SAFRL Wles WelGYiSH wnd 1Sahiid B2l WB4LS LS -3

successively recelve t e .contro ta B, Cfromthe cont data nmenories
QUT. 2, OUT.3 gpd sdhessa tthepmnmf%uglgawq abRiddichdie EORS, Syl BRis
operation is perforned between the Termnals and their devices'in a period
10 other thgind,nehé conerofidathrfsFEthe Idavibe 4 Larmiliderdedrktqr thbe frane
QUT .3, the transmi:ssion control~{nterface 14 in the termnal unit LS. 1
del i ver sst he enéldahteksdaealy, and tdatal f£RBol hesteal frdu teideeicd ke tinivabpal
units LS. 2, LS. 3 deliver their~own collected data successively during the
frames IN 2, pérfadming memplimy.nalikewiss, dhécotxmibal usitpllsny svcchssively
devices 4 after all items of coll®cted data have been delivered and before
a request provzesslivegthe wontrrledatd BIhC 2Expmdthe eontxpinditan menoxdes OUT.2,
following transmission time interval Ta-3. During this tinme, the devices 4
are control | e6UPy? and stomerthe gamtrclt date Antg thelr 1¥DBect SHEPLILINg PRPIIEHPY

- col1 ected data itens 20 A, B, C are stored in the LFDBs of the
t@ nal unit s ngrfgfquslbgyween the terminals and their devices in a period

10  other than _thei:.? own data frames. In the frame IN.l after the
frame OUT.3 ¢+ the tran#miss:l_.on contrpl interface 14 in the teim:l.nal
unit 1S.1 delivers 'the dollected data from the LFDB thereof. Likewise,
the terminal units ':;s.z', 1S.3 deliver their own 'cclleéted data
~successively during the’ frames IN.2, IN.3. _Thé tenrinal units ._e‘ffect
' iS _sampling'_with the ldevices. 4 after all items of collected data have
| been delivered and before a request processing_ time interval Tb-2
and their own frames OUT in a following txmmiﬁsion time interval
(- | Ta-3. During ﬁhis_ t:l.me, the-dev:i_.c_es .‘Lare ccntiolled by the .contrél.
data.items A, B, C, _Irespectively, and n'ewly.colle,cte_d aﬁta itemé |
20 . A', B!, C' are sf:ored._in the Lmﬁs of the temi;;al untts Ls.1, 1s.2,
LS.3. Thereafter, cdntroi data in the frames ou'r.l,_'otrr.z, oUT.3
_'1s collected by the LFDBof each termina;'l. during the trm_smisgion
time 1nterva1 Ta-3, and the collected data in‘.the LFDB is delivered
.:I.n the frames IN.1, iN.Z, IN.3. 'I'he coilected data A*, B', C* is

25  transmitted (which serves to confirm the control data A, B, C) and



LS. 3. - Thereafter, control data in the frames QUT.1, OUT.2, OQUT.3 is
coll ected by the LFDB of each terminal during the transm SSIOn ti-me

interyal Ta-3, and the collected data in the LFDB is delivered iff the

framfs (M |, IN.2, IN 3. The collected data A", B, C is 25 "~ transmtted:
(whi ves to confirmthe control data A B C) and -13- is stored i;ne
t he In a next request procqgser tine |nterval Tb-3, the collected =

B, C is collected to the central processing unit 1 in response
to a request fromthe latter, thereby confirmng the control data A B, C
The perl od otststceedrithhemma. Dne neit céquestiprticedsdm tise diziterealed and
confirmed, that is, the processing tine, is about 3-seconds as a maxi mum
For sinply oM.nrl:hg aillpetade datimiad , such‘» u#ﬁjapétleqtaﬁat@a:hebeerg:arahered in

the request processing tine interval Tb-1, or .in the next request
processi ng t precessing wmitTh-in zespcnse|ta esremttim the lptbe:esshﬁgsbyo
time will be shorter, béing one second as a maximum All itens of data are

transmtted Benfiaming (thet eontrel datanic it Fol ThRi Jpexiognet thimet iy Whieh wunits
6 in acertain order in a bit serial node for storage at given addresses.
Thus, tPe ad@pedLiedsof (FonkEolifesa s frlivereg and Feriismads SBREISVERS to the -

physi cal device 15, nunbers of thg devi ces, - and there .S no ed to attach
a physi cal dBW?F@sﬁﬁ?rtféF‘efo"‘e&Eﬂmd { §ecnge T‘batf‘ @X in a

ikl i A A
the manner | Qe&\'pes%hp&?cetssﬂig q:q}ng L{teg%gl Tb-1 s OF in the next request ' T
processing time interva]. 'I.'b-z at the latest, 8o t.hat ;he processing l\J
io time will be shorter, being one second as a maximum.
All items of data are transmitted between the transmission _
_control unit 2 and the terrnina:_l. units'6 in a certain order- in a bit
serial mode for :storage at given addresses. Thus, the _,addreses in
the data memory MFDB correspond reggectively to the physical device
15 ' numbers of the devices, and there is no need to attach a physical
" @evice number to each data.,..but to transmit only data in a certain
order as described. This sigglifies device number c_onversion as
‘'will now be further expiained .with reference to Figure 8. W,
ﬁigure 8 shows the manner in which control data from a o
20  processing internal buffer 17 in the’ central processing unit 1 is
' sent. together with a loq_;l.c device number. to the transmission
‘control unit l.. As already described, the transmission contsol unit
2 is equipped with the device number converter 16. In the illustrated _
embodiment, logic device numbers are represented by four-figure

25 numbers 0000 - 9999 each composed of a two-figure number indicative



20 pr.ocessing internal buffer i7 in the central processing unit 1 is
-sent, together with a |ogic device number, to the transm ssiop-gqntrol unit
.1l. As already described, the transm §sion control unit 2 is 'Qped W th

the .devi ce Aunber converter 16 1n the illustrated enbodi nent c -device
- nurbers are represented by four-figure 25 nunbers 0000 - 9 each
cuiposed .of ~a-two-figure nunber T cative -14- of a particul ar device

type and a two-figure nunber indicative of a particular device. The
addresses in the converter. 16 are constituted hy coded nunbers which are

| ogi ¢ device Rfnh&AREEHMLAL devifg W&ré"%r‘etg?'&igﬂmat‘“@% indirative 2% hose
ot capond Rgta[]%“ﬁq%@‘a}atfgfiﬁ"g%h e, SriyReases, £ che PRt %r%ugevi e
fevi ce. nunber © 5‘1%3“ 4 &7, olthd fralfaR gt tid. 1§°P”°' S Paper PO AR 1 Com
the address 5%%3(:993’ t§€ @H ?%iegggs 9.99;4 %hﬁg?%islﬂk thécaaﬂas

~witten in at ress aml .. ta mam)ry ew se, when
control. data r ndi ng
addr ess gm’rl ?9 %{J%pfraelti?nﬁt&' essL%m%lle %&cggﬁéﬂ E&%%Qt he
~data (D) ‘is Mb&i&%eﬁb@h%&saﬁﬂé &3Spé Wiittdh.! h@hv.M:Dﬁf theChrdleBBing the

need for locating a logic devitTe 15. nunber through t he use of an I ndex,

as in known syst&ial mnerR¥Oi7ied aipblaed GHERSHRMRELT Watsd(chS 2ok AN 1681 i rectly
determined froma | ogic device nunber. This results in the advantage that

the converter dsmebﬁunfezcomo,dere&ﬂmspmihgraﬁ:egﬁgﬁ.mwmgaﬂdaazyt hat of
t\he _ found from the address OlOQ in the converter 16, and the control data
\.-/ 10 (C) is written in at the adﬁress am-l.in the data memory MFDB 8.
| ‘Likewise, when control data (D). for a logic device number .ooo:. is
* given, a _cor:espondiﬁg addvess am+l is found frem the address 000)
 in the converter 16, and the data (B) is writtes in at the address
amtl in the mn.' Accordingly, the need fgr locating a logic device
15 numbex through_the use of an index, as in known systems, is avo.;l.ded
| and a corresponding address can be directly detetminéd from a logic
device number. This r_:eg_ulﬁs in the a.dv#ntage that the converter

~ may be of consideréblz -smaller storage capacity"tha_h that of the

_converter in a comparable known system and addresses therein caa
20  Dbe simply arranged in order of _ i_og:l.c device numbers. Mer, if
a new data device is required to be added in an already existing
"system and a coxresponding new address has to be added to the
converter,it is merely necessary to write the c'orre'sponaing 'addkess
at an address in the convezter equal to a logic dev_ice number

25 assigned to the newly added data device. -



converter in a corrparabl e known system and addresses therei n can 20 be
arranged in order of |ogic device nunbers. Further, if a rmew data
devitels required to be added in an already existing system and d

corir di ng new address has to be added to the converter,it is nerely

nec to wite the correspondl rl% address at an address in the converters
equa a logic devi ce number aSsigned to the newy added data el
devi ce. - .15 - Although in the iIlustrated errbodi nment hereinbefore

Corres daia trano CpEh 1F e PHIRNESeE SuBifticRd ’E&awf%?s W
to data trangyy ﬁv&ﬂﬁﬁ&%@lﬂs@a@& a8 &4 ré.ie&'%a at SARed Ogr‘bdﬁ”sef’ies s

applicable to al ransm ssi on syst I'n whic ta are sent -

~and recei ved éﬂ%@ééx@ﬂswm&hmaﬁ 11l noei damdoeh tf.sr 1R Abp1itdegon aNd

the transm ssion control unit and term_,nal units have predetermn ned

addresses f OlgoSkia Reakkiiidsioe sghtens With IWitNsur1R8 datAr eFdrding s 1dnbEY St B
i n. accordance with 10 the present invention, all data itens are

transni st ed 3@dapriaeantsl echYE@Ata transsissioh Odysteds el whivh ieask oer n nal
units to which a nunber of instruments, detectors or other data devices are
connect ed, aldathhgel cais rmasraemwnmheem iat trardmiseidnecontyel wnitt andave
predet ermi ned addresses where data is to be witten. No physical 15

devi ce nunbercemeil unites ascngieedrameedmdm:oanuhﬂtemé terminal _

ti me- consuni ng process of device nunber conversion is rendered unnecessary,
wi t h t he resuwinits mtpmmn m;as don skoring data therein.

‘.

AJ
I

As will now be appreciated, in systems in accorda.nce with

1o the p:esent inventicn, all data items are transmitted and received
between a. transmission cont:ol unit and terminal units to which a
number of instments, detectors or other data devices are connected,
and the transmission control un:l.t and the terminal units have
pxedetermined add::esses vhere data is to be written. No physical

15 device numbex needs to be assigned to each data, and hence the
time-consuming process of device number ccnversion 'is rendered
‘unnecessary, with the result that transmission control can be

effected simply and economical\ly. . Since: ecrresponding addresses

Ce

in the se,cond._ data memory are written in a_dﬁresses in the ccnvert_et
20 = which corxespond t:; logic device numbers, 'respectively, data cen _

be di,:'ectlv read out'. and written in with a resulting increased

"speed of data processing in the centgel-p:ocessing unig.

Furthermore, because of th‘e_s:l.:nple address a:re.ngent-in. and

' the relatively 10;. storage cepecity required 1:1., the converter,

25 - data input operation and device number management is facilitated.



effected si rrpl y and eco.nom' cally. Since corresponding addresses in the

~second data nenoty are.witten in addresses in the converter 20 whi ch _
«correspond to | ogi ¢ ‘devi ce nunbers, respectively, data can be direct}y
i, -

out and witten'in with a resulting increased speed of data processi
‘the.central processing uni#. Furthernore, because of the sinple add
arvéangement in, and the relatively_low storage capacity.required in,

converter, 25 data i nput ope_ré’tf"ﬁn and devi ce nunber nmanagenent is
facilitated. - 16 - Although a preferred enbodi nent of the invention has
been particularly described and illustrated the invention is not limted

t hereto and many changes and nodifications may be made therein wthout"
departing fromthe sddshoush ahprefarzed embodiment:\wfiithe rinyentiehi sl i n t he
clains. Attention is directed to the specification acconpanying our
- co-pendi ng Appl i bees @arkibculazdy  @gcribed and (ddustraped dhaglnvensigmdese
~Application No. 172332/81) which describes related subject-matter. -17-
CLAIMS 1. A dat"&tﬂ%!’rﬁ#sféiﬂswﬂudp!@!emgss’}@tmfﬁeﬁmw central

pr OCESSI ng unit; a transmission contral unit connected thereto;
: . be made therein without departing from the scope of the said

5 ':anention as defined in the c]_.a:l.ms.

Attention is directed to the sﬁeeifi'c_ation Aécempanying

. our co-pending Application No. 8230489 (corresponding
\_ to Japanese Application No. 172332/61) which describes related
subject-matter. | - ' |



5 a: plurality of term nal units connected to said transm ssion control
unit and each having an identifying physical nunber-allotted thereto; a
plurality of data devices coupled respectively to the termnal’ units and

each ng .an identifying logic nunber allotted thereto; a ‘dat a nenory |n
each. nal unit for storing in pr termned 10 - addresses in said
menor trol data supplied fromthe central processing unit and data fro?#‘
the d evices coupled to that ternminal; a nenmory in the transnission

control™Unit for storing at predet e&mﬂ@d addresses in said nmenory the
content of the data nmenories in the=termnal units; and a device nunber
converter for 15 bzLngi ng t he physical device nunbers i nto correspondence .
with the |l ogic device nunbers and for storing at addresses correspondi ng

with the logig dexidftanupiiningséhas anddticessding Sydtl 1dARNAIS S anteant 1 ol
unit menmory at which data with said |ogic device-nunbers is to be witten.

20 .2. A ﬂﬂic’ishiﬁm&ﬁlﬁﬁl @ tPabmAE SIS SoMEroly iR coniddtdd thegetmnt 1 al
processing unit; a transi 5sion control’ unit connected thereto: a plurality
of tern$nal urplh;sgl:ttw/ofctamdnal it g:qnhysteaaho ceaidctransmbesionacentrol
~allotted, connected to said trgnsmssion control unit; a plurality of data
devi ces couptmld: ped pchi miyxgtmsldedttfarﬁ-m mliYszéal numbers aaml:thdvthgeto;

i dentifying | ogic device nunbers, respectively * C L M S *

al l otted theecigrabity oftdats deviesr Mmeéamsmemeﬁxltmrwhe tesminabring at

predeterm ned addresses therein control data supplied fromsaid central
processi ng uPRktsaARE @ChRAWag R 49PRifAYLAG logic number allotted thereto;

a data memory in each term:l.nal unit for storing :Ln predetemined ' A

o/

10 addresses in said memory control data supplied fxom the centxal
processing unit and data from the data devices cot;pled to that
terminal; a memory :Ln the_trang;nission control unit for storing at
predétemined addresges in said memory the content of tﬁe data
.memories in the terminal units; and a device number cox.zverte:. for

15 bringing the éhysical deﬂ.ce numbers into correspondence with the
1égic dev:i.ce_num’be'rs' and for storing at addresée's corresponding with
the logic devicé numbers those addresses in the transmission control

unit memory at which data with said logic device numbers is to be

Cc

written. _

| 20 - .2, A data t:a.nsmiss:l.clm- and processing .sytem including a central
processing unit; a transmission control unit connected thereto;
‘a plurality of f.er’m:l.n#l units,to which identifying physical device
Mexs are allotted, connected to_ said ﬁransmission_ control unit;
a plurality of data devices éoupleq_ respectively to said terminal

25 units and having identifying logic device numbers, respectively

AR O 6



. associ ated data deV|ces a second nmenory in the transmssion. 5

_-control unit for storing at predeterm ned ddresses therein the content of
ssaid first data menories, and a devi ce number converfer also in
transm ssiop control un|t for bringing the physical device nu
Qorrespondence with the |l ogic device nunbers and storing at aday ¢
cws esponding to the |ogic device Hnbers 10 those second ne
addr esses at whi ch data on said | ogic device nunbers is to be wittens and

Commun cat o MR RREEG i Brmhanieedd fo SE GRRRA) Witt o o
1 2 el _
data betveen + IEORP EhiRnteintnng Whilihefh Srhy R Colinl el HpRLIGE " ©
effected 10 a Bhip 3818 Uenkbdl HHbosuaitly TIE. ah collebisd Yhed seqikpiged i n

~claim3 wherein a comuni ¢ e transm ssion control unit and

the termnal um.& &'aée& r&ﬂﬁ%s&ﬂo a secthdl neRSA} UR0tid) t2aniitbsidd ®

i nterval which Ivided Into at. least a transm'ssion tine interval and a

‘request gr Ocesébd&otl' a8t Bb£'s¢eking’ 80 gAle itmindd Gk ibescANIdLH AR MENDIY

“being sent to the termnal units and supplied data fromthe first data
menor i es ‘bei ngchhtuntnot tsaddt £1rb st Akt Séd O And Q) dedlcd  Rinhbdr corivel tab
transmission time interval, control data from said central processing
-19- unit bei ngliblihvmumdnhesidnaaat&ssimtcm-mingﬂﬂgtt_mﬁhyeq:aest ed
col | ected -data being delivered fromsaid transm ssion control unit

device numbe:s' :l.nto correspondence with_the logic device numbers

-

. and stor:l.ng at addresses corresponding to the 1ogic device numbers

lo those second memory addzessu at which data on said 1og:l.c device
numbexrs is to be written; and means i.n said transmission control
‘unit and said terminal units for comunicating all storéd data
therebetween. _ _
3. a-ystem»:ci;maamchmzézzwmunmtemmz'
15 uwits are in series and #emnicqtion of data between the
ttanamissicn_'mt:ol unit and the tem:l.nal units is effected in
a hit ser:l.al trmission mdn | _
R . 4. A system as claimed in claim 3 wherein data comtmicated between the
. . transmission control wnit and the terninal units is transmitted
20 and received in a unit time interval which is divided into at
least.. # _f:an#niibsim time interval and a request processing time |
interval, control data fran' the second data memory beinq sent to
the terminal units and supplied data from the first data memories
‘being transmitted to the tramsmission control unit in said

25 transmission time interval, control data from said central processing

I



1
in the request processing time interval. 5. A systemas clainmed in claim4 =

wherein the unit 5 time interval is one second. 6.. A systemas .-
cl ai ned aim4 or 5 wherein the unit time interval is divided into A
hal-ves | ch one is the transnission tinme interval and the other is the
request essing time interval. 7. A systemas clained in any of. the Sy
precedin | ai n8 and having 10 « 1ga-transm ssion control unit o

"substantially as herein described with reference to Figure 2. 8. A system
as clainmed in any of the preceding ‘clainms and having termnal units :
subst anti al | y uast hmiagdeldeerdd ed thet bramhtssionccontrbl quii® 2nd Yequeste@. A
systemas claimed in any of the precedi.ng clains wherein the transm ssion
control unit aollédtedtdsta beingudelivezed fromssaldctoahsabssiznr eogzdl unit
substantially as herein described with reference to Figure 4. 10. Data
transni ssi on -dndths sequsatnpreessing tiwe dingerval.i n any of 20, t he
preceding claim and constructed to. operat e subst-anti al | ){: as herein
described wit Ber effccynten 28 giadmed ig claim 4 whereln the wn :

5 time 1nterva1 is cne seeond
6. A systam as claimed in claim 4or5 wherein the wmit
time interval is divided into halves of which one is the transmission
' time interval and the other is the request prcce;sing time interval. '\'_Jf'
7. A system as claimed in any of the preceding claims and having u'
10  a transmission control unit substantially as herein described vith
reference to Figure 2. | |
8. ' A system as claimed in &ny of the preceding claims and having
terminal units substantially as herein described with reference
to !':l.gu:ie 3. _
15 9. a system as cla.:l.mnd in any of the preceding claims wherein
the t:ansm:l.ssien contzol unit and the texminal units are eonst:ucted
and azranged substantially as he::e:l.n de_sc::l.bed with reference to
!ﬁgu:e'4. | .
10. Data transmissicn and processing systems as claimed in any of

-/
20 ‘the preceding claims and constructed to cperate éhbsmtially as

" herein described with reference to Figure 8.
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