COMPUTER AND AUTOMATION DIVISIONS

APPLICATIONS

Computer Graphics

For & number of years the general purpose
computer has been extensively used a3 a
fundamental tool in commernce, industry
and science. However, full use of com-
putars has not been made becaasa they
hawe not been regarded as simple 1o
opemis. The necessity to program
problems and to converl such programs
1o punchad cand or tape has exchuded all
but computsr programmens from using 2
computer. Furthermore, the basic an-
guage of the machine — highly ordered

maching code—is far removed from
everyday rechnical languasgs,

The advent of high lewsl language com-
pilers has simplified the programming,
therelore encouraging the use ol a
computes as a problam-solving tool.
Newartheless, a feirly high degree of
specialEt knowiedge is still required of
the user and it is still necessary to rans-
onba tha data to the compulers’ conven-
tionad input media, ie cord or lape.
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Maore recently, multi-access systams,
based on tha use of on-line teleprintens
or typewriters, have started to be devel-
opad and used. These, by wirtus of
comphex and highly versatils residen
application programs and executive soft-
warne, enable the ser 1o operate the
computer in a *conversational mode”, but
it is neceszary to use a stylized language
and to cbserve procedural restrictions.

Currently, users and manufacturers slike,
congcious of the well-proven power ol
the computer as a probbem-solving device,
gre striving 1o improve the man-machine
interface in order to coupls more closely
man's creative and intuitive abilitios wath
the high-speed computing. data metrieval
ond data handing potential of the
machina

A number of interface devices are being
expmingd, bul perhaps the most pertinent
s the use of cathode ray tube displays.
Since a large propodtion of scientific and
industrial problems can conveniently be
eaprésted in disgrammatic form, and
because their solutions can be more
readily assimilated when presentad graph-
ically, 8 visual interface with the com-
puter which makes use of man's most
informative sense, sighl, enables very
direct, dynamic, man-machine interaction
o b achirved.

The Marconi Company has been devel-
oping and applying cathode ray tubs
displays for dala presentation and sysiem
monitonng purposes. These have ranged
from sdvanced radar lo genoral purposs
alpha-numenc dsplay systems. The must
recent development using cathode ray
tubes is the X 2000 sernes display system.
This system, in conjunction with a suit-
gble real-time processor and appropeiaste
imput devices, provides a fully dynamic,
graphical and aipha- numaernic man-
machine imterface. Ganerically, this type
of system has come o be known a3
Computer Graphics and provides a very
powerul facility in the many aspects of
comparter-aided design. It allows an
operator to feed data directly to the
processor by “drawing " on the crt
display using a *ight-pen” or "tracker
(roliing) ball’, Auxiliary data is fed into
the processor by means of an alpha-
numeanc keyboard o touch wire sysiem,
overall control of the system being
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achisved by means of “moda’ and
‘control’ keys

Alternatively "light button ™ techniques can
e used in conjunction with the light pen.
These techniques depend on the display
of the functions on the c.ri display

itsall, and seloction is achieved by point-
ing to the appropriste function |mow
tarmisd @ light button') with the light pen.

In &l sueh input sperations tha processor
I intimately engaged, since it is this that
up-dates the display in accordance with
data fed 1o it by the operator. A computer-
display-operator sérvo loop I8 therefors
s&l up and this is oporated until the pro-
cassor has been furnished with sufficiem
information for it 1o undertake the
required computation or analysis, Tha
and If they s unsatisfactory the operator
results can be displayed on the c.rt,

can take steps 1o modily or re-formulate
tha input data, continuing the prooess
until the desired resull s obtalned, Al any
siage, a parmanent record of such &
process can ba furmished by means of the
"Hard Copy' equipment which provides

o paper or photograghic record of the
.11 presentation. Results of com-
putation can aleo be provided on the
convoentional processor outpul media—
liris printes, papest taps eto,

Beoauss the serva loop demands rapld
ragponss from the computer, particularly
for functions such as “light pen’ tracking,
the processor which drives the display
system must hove on-line real-time
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Degign of integrated circufdt masks using a tracker ball

capability. Hera too, stemming from s
work |n radar-bassd, sir-defence systems,
The Marconi Company hss Bxiensive
axporlence in the design and application
of en-line, real-time computers, The
current series of genoral purpose in-
tegrated cirult machines, known as
MYRIAD, forms the control element of
various real-tima systems and 4 admiiably
suited for computer graphics work. Tha
machines hove a 24-bi word structure,

Computer Aided Design

The Marconi X 2000 Graphica System
gnables designers to converse with the
oomyputer with o spead and {ocllity
hltherto Impossible, thereby sxploiting the
full capabifities of both the man and tha
maching,

One may consider such & system to bo a
design toal which nal enly alisves thi
designer of many onorous tosks, but also
contributies s high speed, sccuracy and
datn ratrioval capabilities 10 the job in
hand, Thus the specislized knowledge of
tha designor, onginess or draughtamean
can be usad 1o the optimum, thar
valuable time not being wasied on
onerous and time consuming tosks such
#n referring to catnlogues, file searching,
parts listing elo,

Twa projects curently being handled by
Automation Divesion illustrate the benefits
to be gained from the use of & computer-
aided deslgn system with graphicsl
display facilities.

Design of Gear Boxes

by Computer

Gear box design | a Tield in which many
af the onerous 1asks normally corried

out by an angines or disughtsman may
be undenaksn by o computer, The
calculation of gear retios, whool pires,
number of keys, form of keys, sre rela-
tively simple, but tims-consuming,
oparations which the computar can handia
with aase. A lorge number ol drawing
man-hours may also be wasted in the

a comprehensive instruction reperioing
and 8 powarful, interrupt-orentatod
Input/output System.

MYRLAD I, 1l and 1Nl differ in anglnesring
farm and detail but are otherwise fully
compatibla, MYRIAD Il is employed st
the prasent tims in Marconl Computer
Graphics systeme Thass machines aro
described on pages 322 to 324,

design of components which alreacly
oxist but which may only be discoversd
by the engineer atter a considaratila
amount of searching. The computer-
aided design system under dovelopment
by Automation Division (s designed 1o
roliove anginoers of {hese duties and
ralpase them for mor exacting tasks

The prime function of the system is the
sorage of the topalogy, dimansions and
mechanical characternstics of a large
numbear ol stendard goar box eomponsns,.
this baing achioved by the usa of o real-
time compuier having o large, fast acoess.
dise store unit. An X 2000 cathods oy
tube display system connected to the
computer enables the designer (o anied
and retrieve data from the storo,
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The opsrator communicates with the
comiputer by using a tracker ball or light
pen for drawing dirsctly on the soren
face, and a keyboard for entering alpha)/
numarle data, The keyvbosrd olso coniains
& number of slmple lunction keys for
salecting the various modes of operation,

The dise store will be loaded with full
detalls of some 10,000 companants
which are already In axistence, Since
thisi componants can be reduced 1o o
ralatively low number of standard shapes,
this task con be completad with the
minimum of affort. In fact, once the basic
phapes hove boen drawn on the scroen,
thoy may be recalled st any future tima
and used ns the basis for detalled draw-
i, in which oanly the dimensions and
charactertstics of the companents nesd
b entored inta fixed formats gonorated
by the computer. A typleal format s
shown on the rght. When this inital

task v complate, now componants will
he automatically cotslogued in the
computar after thoy havo baoen designed
on the disglay, The computar is alea
capiblo of preparing tapes for numarical ly-
contralled machinos so that parts may be
produced with no funher manual intor-
wEntion,

Once the computer 18 loaded with the
parta catalogue, the gear box designer
will be able to entar the specification of
a required unit into the computer, which
will then offér a number af alternative
basic conflgurations for his appralsal, If
thesn are not acceptable, the oporator
may produee 8 non-standard configura-
tion uslng the besic lavout as a starting
paint, or alternatively, hs con produce o
completaly now layout, merely using tha
componants from the calalogue, Tha new
layout could then be contained (n the
tomputer as a basic form. The computer
Will caleulate tha required charactorlsticy
el mach component in the unit and select
#ultable ports from the catalogua. If the
oataiogua containg no suitoble pans,

the somputor will display tha charactaria-
ten roquired ta the designes, who may
then take action to Infroduce a new
Lamponent into the stare, When the
design of the unit s complate, the system
Wil produce on demand, & complote
patts lists and @ permanont record of the
UNIL using o standard pen plottar,

Automated Chemical
Plant Design Office
Moder ehamical plant such as oll
mwhinaries, town qas plants, ote, un be
¥oroad over an ares of seversl sguare
Miles and may use many thousands of

Dasign of gear boxaes

components, The drawings from which
the plants are constructed must Aeces-
sarily hold svery companont, and must
he drowin in three dimensions and
twometrically, in order to ascertain that
components, for instance crossing plpos,
do not interfera,

Al presant, a number of plant designers
oro assigned o saction of tha plant or
which each designer produces & schema-
tie layout, Fram these layouts isomaetric
drwings lor madels sre produced, in
order 1o ascertaln the aorrect construction
ol the plant, and whan fully chacked thosa
layouts are used by draughtsman far the
production of detalied drowings and
sehodules

Miusch of this work however, can be done
automatically by the computar with
sevoral ensuing by-products, The bagic
systom uses & MY RIAD I computar in
either tha 16k or 32k canfiguration, with
disc storos and graphical display conaches.
Up o § consoles can be connectod to the
systemn to allow up to B designers or
draughtsmen to work simultansously on
the computer, The dise store system is a
madular system allowing the computer
sccess to up to B dise units, sach af
which can carry the information requirad
for 100-160 drawings, The disc packs

are ramovable so that complate drawing
files may be permanently stored on the
disce and socess to any set of drawings
may bo obtained in o few minutes,
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Tho plant designers use the display
screans 1o draw plan and slavation views
ol each section of the plant, using tho
light pen or tracker ball avallable in the
X 2000 system. Data, such as lengths of
pipe, diameter of pipa, type of valve etg,
con ba anterod using the display kay-
board, The computer will autematically
solict comect valve sizes, gaskata, cleats
ond basic components such os bolts oo,
fram tha infermation input by the desig-
ner. Full details of sach of these com-
poanents are hold in the dise store unit,
&0 that onoe they have boen ontered they
ure Immediately avallable to any of tho
designors, Mors important, a chango to
ony of the component details (s auto-
matlzally reflectad throughout all the
drawings in which the component has
been used thus removing the necessity
for m-drawing,

Whan the designer has completed his job
he may requost the computer o produce
o Tull imomatric view of the drawing, o
anaure that the computer has produced

o vinble dasign with no conflictions. The
designar may alsa call far a full pans

ligt which will includs the prices of sach
ltem and the current stock situation,

Tha banafits to be abtalnad from this
system therafors include a considarablo
reduation in both manpawer and the
number of human amrors.
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Monitoring and Control of Power Generation,
Distribution and Processing

Tha usa of computors and cathoda ray
tube disploys to monitor and contral
large neiworks or complex processes |s
now bocoming commanplace, The
economics of reploclng convantional
instrumantation by o contral computer
compléx ara clearly understood and aro
particularly slgnitioant where a now
contral room s enyisaged.

Most povwer sintions belng bullt in tha
Unitad Kingdom today have duplex
complter display systama, the com-
putars resding In date fram all aver ths
plant. In the Wylla Head Nucleor Station,
for inetance, there are 4 800 analogue
varlables and 2400 contact closurs
which are monitorad by tha computirn.
This dotn (s processed and prosented 1o
the aparstors in a convanlont and easily
undamiood form, theraby allowlng the
boller and twrbine unlls o be controlled
in a slmple, safe and officiont mannar
fram o contral cantrel poam,

The equipment alio analyses plont alarm
causos durlng Taull sondithons, to bring
to tha oparatorn attention the Important
alarm neading Immediate attention and to
regommiand the besl courss of oparator
metion, It wil alsa rellove the oparator of
simple data rmeording taska and panmit
mors comprehensive records 1o be kipt,

In thi distribution Industrios the uss of
compuler digplay systama to contral
complex alectricity, gas and water dis-
tiibiitlon networks la becoming mars
commonplacs, In goma instances aloc-
tricity, gos and wator networks con be
controlled by the sama central control
efulpmant,

in the process industrios and stes|
production in particulir, Marcan| X 2000
dinplays are baing used to convey in-
farmation 1o aperators on the mill floor
and 1o prasent acdurnle computor
ponaratod detm in graphical form.

Computer Controlled
Power Distribution

A typlecal application of the computer

wnd data diuplayva In power distribution

in the installation in the Birmingham area
whers consumers will probably be tha
first In thae world to have thelr powar
supplios controlled by a computer. Tha
first ntoges of this notwork contral systom,
ordared from English Electric’s Powear

Manitaring and contral of @ stesl making process

and Maring Diviaion by tho Midlands
Elaciriclty Board, came into operation
marly in 1868, The systam usas the most
meadam electronic echniques to copa
with the inoreaaing problems of con-
tralling the camplex and sxpanding
alectrioity distribution natwark of
Britain's second city, without detarior-
atlen In the stendards of sscurity of

supply.

The systam, which ncorporated English
Elactric talomatry [inks, ks bullt around a
Maraanl MYRIAD || mioreminlatuee come-
puter and Marconi X 2000 data displays,

This sguipmant’s purposs (s two-fold,
Firutly, [t storos diagrammatio ane
ansocinted data on the verlows discrote
soctions lorming the distribution network
and pives pocess to spooifia infarmation
on it b poguired by the controllors. As the
dipiributlon network expands, naw (n-
formation will be stored by the computer,
and additional facllition hava baan
Iineluded for storing new information
without prior processing, The second
gk I8 to central and menitar thinean
primary awltehing substations within the
notwork, Analegus and sate Infarmation
wiil ba telemutared 1o the control room,
storad [n the computer and displayed Bn
raquast. Conversaly, the computar will
ko capable of switching oloult-breaken

and other plant itama by 8 cammand
fram the contrallar or by an autamathe
switching sequanca, on detection, vis the
talamatry link, of 8 eircult-brsaker mal-
lunction or othor fault.

Dingram information ratating to sach of
this natwork's sections is stored on a
magnatia dise fila, and the contral
anglnosr will ba able ta demand informa-
thon an any ssctlon, The computar will
thon refer to the diso file storsgs sysbinm
to obtain the selected sectlon disgram
imformaticn and disploy it on ono of the
fesur 17-Inch Marconl cathode ray tube
(et} displays. Control action, 1o or
fram the remote substations via the
aiparvisory ogulpmant, may alio ba
obaarved by the control enginear on the
nalected diagram,

Facliithes are provided on the control
conaols which will parmit an anginesr 1o
enlarge ar modify o section of network
diagiranm, Thia will ba schleved by tho use
ol o "trackor ball' marker direction unit,
which snables the anglneer to direct a
spot on tho oathade ray tube face to
draw horizontal or vertleal lines and
position praformed diagrm symbols,
Whon completod, the rovised diagram will
b mamorlzed by the computer and dis-
played on solection of thot part of the
netwark diagram,
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Additional data may ba fed into the
computer by means of the Telstype 33
keyboard/printor devices that ame o ba
included in the computer’s paripharals.
The second ol the two Toletype units
shown will perlorm a dats-logging
function by maintaining s prinled record
ol all switching operations taking place
an the Systom.

The Birmingham area, wilth o mixkmim
damand approaching 1200MW, has one
of the lergost integrated supply systems
in Europe. [ts rale of growth— with the
consequent need 10 extend the anea
control room wall-diogram — and its
comploxity, demandead & *new look” in
control and dsplay. The natwork contral
wystem suppliod by English Electric is
sullicently flexible to be extendoed and will
maat sl Tuture neods, with the sventual
control of 58 major sulmstatons,

§

:
&

Power digiribution network diagram

— S — — — — — — A ———

MYRIAD B COMPITEN
[
| | PAFER TAPE
| | AEADER
TELETYFL | FERirHEAL | cETRAL |
" EQUEFMENT | FROCESSER ":.I:;?” FOAWER |
| T UNIT IPPLT | PAPER TAFE
| | UNCH
| SRt B N e Pt i S B -
[_ MTRIAD I HIGHWAT
——————————— s e e e e i S
i_ g | '“1;”1 BT TIORE DHC 31008
TELIMETRY - STOaE mnuf“ “ DRNVE LIMCT CiRvE LT
| | conmo BPUTOUTIT : | FTORE - COMTROLLER " |
| ! [_l I | DECPACK 1 | ESCP -uc-L]
h......____....,.._...'_.__l ' |
| [ eaamacac [T |
Tl Al A B A
l l | | eonmaouin CONTROLLER |
L . S B NN R NS
-
TO 1) OUTSTATIONS
Wik ADHAL
Fil &7 WAl
[ et Tt Elroatey S G SRS -
|
I COMPITIN I i i Enr FCaT F CET l
| ALARME | | odrar CHPLAY DIRLAY [T
| I |
| CLTTETATHEON I "”":'" PCTURE l
SILEC TR
ALANML | i AHEME |
| AMD COMTRDL
TRACKER |
| | :
[ —— (RS —— ———— — i -l
":"*’:r" Block diagram of the controd equinment

for & power distribution system



COMPUTER AND AUTOMATION DIVISIONS

Medical Systems

Tha use of computers will becoma
incraasingly comman in hospitals in the
naxt few years. They are part of a process
that could vastly axtend the powaers of
hospitals in providing individual madscal
abkd and are becoming iIncraasingly
nocassary in today s socioty whera cost
of nursing and clorical siall s rising evary
year. Thare are basically two types of
computer systems lor use in clinkcal
envinonments, thess am : centralized
medical mecord sysiema, and on-line
systema used for patient monitoring and
for tha manitonng and control of auto-
mated laboratory and disgnoatic aquip-
mant

Madical Records

Madical record schamas consist of a

vary large sciontific or commancial
computer, which holds the medical
reconds for a large numbaer of people,

and o number ol visual or machanical
teminala. The teiminals would be shted
ot pationt entry pobnis and ot sirategic
places throughout the hospital. Thay
would also be sited remotely, for instance
ot clinics and doctors surgerias, glving
general practitiones instant accass 1o the

pompleta medical moards of thair patients.

Fram these, data may be input into the
compulor through the terminals, or
piternativedy, 8 patient’s past history may
ba called down from the compulors liles
Tha Marconi Company’s maimn intemest in
thase schemas ks the proviglon of sultabile
terminal equipment. The Video Data
Torminal described on page 330 s ideal
for such an application. whers It is
requited sither to scan through & recond
file ar o Input dats guickly and sccurately

On-Line Systems

Tha caré and numsing of acutaly il
patients who require conlinuous and
detailed monitaring & a major and ex-
panding problem in all parts of the world
Continually improving diagnostic and
surgical technigques, drug thevapy, am-
bulance services etc.. have resulted in an
increasingly hoavy burden on facilities
provided far intensive care,

Technaological advances in medical eluc-
tronkc oguipmant have made possible the
accurate detection and presentation of
many mponant phyaiological signals.
These parameters must still be evaluated
and comslated by tha obsarver, in ordar
1o assess the immadiate condition al any
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Dynamie display format for an Infensive care unit system

patient, and the detection of impanding
crises in many acute situations relles
haavily an the intuitive skill and éx-
parttence of the clinkclan,

Whero soveral patients ame being moni-
tored simultansously, as is frequantly the
case, the load on the clinical stalf in
termid af thme and montal elfon regquired
to extract indications ol significant
changas in the conditions of patients
fram the prosonted data, s axtremaly
high.

Exparionce gained by The Marconi
Company in the use of digita] computers
In eomplex control and monitenng
systama for defence and industry, leads
logically 1o conssderation of their use in
the patient monitoring situation. i s
possible to use the high-speed laractive
capability of the computer, logother with
suitable nput/outpul devices, to greatly
mduce the load an the human obsarvers,
plso to achieve earlier detection and
Idantification of significant deterioration
in the condition of patients,

In order to achisve these advantagas H is
nacaasary for the patients to be "on-line’
to the computer a0 that the pd'lnlnlowul

parametors are derived in real-tima. This
can be by direct connexion to patient
barne sensors via amplifien, or o existing
monitoring squipmeant | in either case the
signals sre conearted into digital form for
input to the computet, by a high-spead,
multi-channel, analogue to digital con-
vertar system.

Tha ramge of signals which could be
usafully monitored, analysed and come-
Intad s axtremely wide. and tha rate a1
which selected signals must be examined
im owchir 1o extract maximum meaningful
information is an imporiant consideration
in ehaosing the right compiitar for the
sysiom

Speed, which s the important critéron,
can be qualifled for this apphcation a8
referring o single word input/output and
processing capabllity, and for this roason,
computars usad i patient monitoning
systems are ideally of the typo usad in
indusirial process contiol, rathet than
batch processing machings o8 used in
commercial data processing. The MYRIAD
Il computer is designod for this type of
application

One aspect which ks of primary Impof-

[ ———
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tance in establishing the viability of a
compulsi bosed system in an active
clinical snvironment, is the mathod of
communication between the clinical staff
and the compuler

The maans by which sysiem commands
are given must be simple, direct, and
natural 1o the used | any syitemn which
requines encoded command ssQusnces,
howeved simplo the code, s claardy un-
satisfaciony in acule situstions

Of sgual imporiance s the means of
prusaniing the denved dots o the ob-
sorvor, Thin must be immeduate, intelligible
and reguirg 3 manimam ol vieual inter-
prétation, i i i 10 be of real bonofit in
emeigency situsthons.

Thess communCEliond critéris can
succassiully be mat by the uie of an
interactive, graphical tubular, cathode ray
tube duplay system as the primary intes -
face betwean ths user st the monitoning
station and the computor, These displays
can presend with clarity and high accu-
mcy, complex formats comprising both
slpha-numaric and graphical information,
virtually st the time of origin of the source
data in the compautar.

An advamtage of the use ol computer
drivan, graphical/tubular displays owver
conventional oscilloscope displays for the
presgniation of phwysological wavelorms.

eSS

i the fact thet the presentad mformation
s a heghly accurate synthesis of the mw
sgnal which can. by suitable softwars
technigques, be made relatively fres ol
noige. bassting diift oic. A number of
display units may shame a single control
unit and sach may simultansously presont
different information if requined. In
sddition 1o thakr grast flexibility as direct
outpal devices. graphical tabule displays
have the turther sdvaniage that they can
be used in conjunction with such ergo-
nomically suilable devices s keyboands
and light pens, to provide a means of
direct communication to the computess
from the face ol tha screen, the light pan
baing used in 2 "pointing” mode.

In this mode several aftermative input
mEssaes of funcrons may be displayed
n text form, whether as o resull ol opers-
1o pclion of ad & ditect program raction.
and the sslection is made by simply
pointing the light pen &t the required
mesdags of unCThon.

On recelpt of the instruction, the com-
pulnr can prowade " tell-back” 1o tha
opertor by causing the ssiectad legend
to fiash. increase in sire, etc. This is only
oné example of interaction uming a light
pen, the principles may ol course be usad
in & wids varety of inpul sequenced the
imporiant point s the aose with which
communicalion can be establishad in
piain language.
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It pasrmanent copy ol displayed infos-
mation is reguired, this may be provided
eithar by meaans of direct hard copy from
the display screen or by an incremantal
XY plalter driven independantly from the
computer. These facilitves can of course
be hacked-up by line printer of tels-
typewriter lor routing bulk printout

Inclusion of magnelic lape ond disc
bascking storage in the system enables
detailed input data fo be sccessible 1o
tha compiuter for o lixed historical tims
potind $0 that past evanls within the
history can be quickiy recalled for
oxaminsthon.

Such a wystem can be axtended 1o form
nn integrated el time Tacility within a
hospital and may include, in addition 1o
inputs from patient monitoning squip-
mant, inputs from & wide varisty of
Laboratory equipment and may also be
applied 10 such tadks as IS5tyDe SCanming.
Radigtion treatment planning, ¢lc

Other sdvaniages which accrue rom an
on-line Fysiem in an active clinical en-
vironment, ars tha coflection of dats for
statistical analysis and the maintsnance
of local patient and thevapy reconds. 1t is
further possible for an on-line system o
be connected directly, or via telephone
linés, 100 & centralipad medical reconds
compuler 80 that locally oblained data
may sutomatically update the long-term
intograted recornds.

Hogprtal admitgson dates fonmat
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Area Traffic Control

The present rate of increass in road
tmaffic has severaly affected the normal
vehicle passage time in and around our
cilies and it is now estimated 1o cost
annually, an sverage of £10,500 s svery
stop lne in sl citses in the United
Kingdom. In addition to the nomal
hazards, adverse weather conditions,
sccidents, road repains and civil enginaer-
ing works have also o be taken into
account. D cities s thedelore becom-
ireg mare and more congosted as malfic
volume increases and it is esseniial thet
efficient central control systema be
Instafied 1o make more sfficeent use ol
rond capacity, Thess syslems must be
capabdhs of exercising dynsmic comrol,
co-ardinating the settings of traflic signals
within a specilied arva 50 that timing
and sequancing ame aptimized for the
provailing traffic conditions.

The Marconi Company has extensive
oxporience in the design and manufscture
of digital control sysiams in defencs, air
iraffic control and industrial spplications.
and its range ol MYRIAD computers was
specifically designed to mest the exacting
rmequirements of such systems. These
powerful machines ane ideally suited 1o
the real-time situations meél in afea

raffic contrel.

Among the loremost designens and
manufscturers of talfic signalling squip-
mant is GEC Rosd Signais, which now
forms pant of GEC-Eltiott Taffic Autn-
mistion Limited. I hes povided
important traffic control systoms in many
parts of the wodd. I picneersd vehicls
actuated traffic control systems, and
constani research and devalopment has
maintained its AUTOFLEX as a premisr
name in traffic control.

The associatbon ol The Marconi Company
with GEC-Elliott Tralfic Automation
Limited provides & unigue combination

ol tralfic engineciing and automation.
Tha scknowlodgemant of this combingd
experiise ks borne oul by the major
participathon of thess Companies in the
most sdvanced arsa traffic control schemes
taking place in London and Glasgow.
These two schemes wers sponsored by
ths Miristry of Transpod 1o svaluato
differant controd technigues. The Glasgow
scheme, boatsd an the Marconi MYRIAD
computsr, is designed 1o evaluate fully
avitomatic conirol programs and itis
significant that already improvements

In jourmey time up 10 168% have besn

nchisrved. In London the system was
dosignied to measure the stfectivenesa ol
manual inervention, and The Marconi
Compeny has boen awarded the contmsct
for the second phase which will include
the lirsl use ol cothode ray lube displays

in & traffic system in sddition to & compis-

herwive MYRIAD Computer installation.

Integrated Area Traffic
Control

Anthough fixed time and vehicle actusted
signals have for many yean provided
beenedits, they do have a number of
inhesent limitations. For instance, al-
though under sxturated condit:ons,
progressions can be maintained, the fooed
tima conird schemes no longer apply
when the volume ol irsffic decreasss.
The best that can genarally be achirved,
is 1o provide 8 number of altemative
plans designad to satisty diffenant raffic
conditions snd (o select the sppropristo
plan, sither by time clock or by sampling
the dendity at fixed points. The limitation
of this system. known a5 the Washington
schema, is that it is hased purely on
histonca information and the programs
do nol necEssanly portain 1o the cumenl
traflic condions.

The incoiporation ol » computer i prea
traffic control systems pormits the use of
& large number of sltemative methods of
control. Various plans con be brought
inlo operation aver apecilied periods of
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the day. week or year . altematiesly,
dillgront plans can be celled up aulo
matically as & result of monitoning the
ralfic How in the sea. In addition, the
use af @ compules PEIMNE Mpid asiess-
mient of tha traffic situation mnd, by
spphying the most spproprate method ol
contiol, can maintain oplimum flow of
all times.

The development of tratfic comml pro-
grame m still 5t o reiatively sarly slags
ahhough even now significant economic
achianipgés can ba shown. The gensial
purposs computer is & llexibls machine,
and it is anticipated thal much more
afficient tralfic control programs which
will run in ihe same computer, with no
changes to the equipment, will become
available in due course. In particula, new
programs béing developed by the

Road Aeseprch Laborstory for Glasgow
will be awpilabls lor any MYRIAD ares
traffic contral schame

In sddition, on a genenal purpose com-
puter such =3 MYRIAD, it is entiraly
feasibde o Operals aUlDMOLIc Car park
contmol, motonway surveillance systems,
tunmel and bridge control. &1, To mphe-
ment any of these additonal functions
of to sutomate further intersactions would
involve only small extensions 1o the
computed input and oulpul equipment,
the computer itssll being quite adequales
to fun & number of diferont contral
routines simulianeousty,

Dynamic display of traflic conditfors st » road junction
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Motorway Surveillance

The necossity 10 exercise some form of
control of vehicles on high spead routes
presents particular protioms which rapidly
Turn into emangencies if they are not
dueall with prompily. The purpose of
motorway sundesllance and contral s 1o
manitor raffic by installing instruments at
the matorway and o operste indcation
signs to sdvise motonsts of impanding
hazards. Such harseds include main-
tenance on the motorway, accidents, ice
fog. &ic. In such conditions the advisory
speed signals will gradually reduce the
speed of the ralfic so that on reaching
the hazand, traffic will be procseding & &
safe speed. The instruments installod on
the motorwsys lor measuring speed eic.
tranamit information to the control centre
where the computer collates and pro-
cesses the dsta and makes the contral
decisions and transmits this information
to tha Motonrway signs.

Centralized Car Park

Control

The ability of raffic 1o park for long
periods in oty centres mgquires the pro-
vision of mubti-stongy car parks. Cen-
tralized control of thesa provides
molniss approaching & controlled srea
writh information on the state of the car
parks Installed in car parks ane detectors,
which transmit information back to a
cantral computer which processes the
information and determines the siate of
the car park. Centralized control of a
numbed of car parks provides motorsts
with indicstion boards, installed on the
approaches, showing the state ol the
car parks.

A mowe sophisticated form of centraled
car park control may be incorporated in
an Integreted Ares Traffic Control Schame.
In this & central computer which con-

trols the traffic signals in the area also has

nlormation fed back 1o it rom the car
paric. Traffic can then be divertad to tha
nearest car park which has spsces
availahie,

Tunnel and Bridge Control

The problems conneclad with traffe flows

over bridges and through tunnels are
complimentary and necessstates the
mparation of traffic on the approaches.
Deteciors insialled on canisgeways and
& strategic posilions ane scanned by the
Commputer. This information s nterported
by tive computer to datermine whather
the lanes are smply, congestad or per-
sixtently queusing and the interpreted

CAR PARL
COMTRE

N
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Intagrated raffic condrol schams

information forms the bases for the sething
of tha signs on the approaches. In
addition detectors are ingtalled a1 sunsbls
positions in the wnnel (o indicale whethes

a8 Hockage has occumed. Closad circuit
=havision may aizo be used to provide
an oparator with an ovesall picture of the
situation,

Vehicle Fleet Location

The primary purpose of vehicls fleet
location is to incriase the utilization of
wsach vehicle in a fleet and in the parti-
cular case of buses, regulanty of unning.

An on-ling digital computer, situated in
The bus fiee! control reom scans all the

Dynamic display of bug movements in a ety

buses by means of » sslective calling
rodio wransmission system. The computor
can also be used to drive displays show-
ing the position of all the buses and o
pive detsils of all situations demanding
semedial sction by the contraller. In
addimon a contnuous log = produced
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throughout the day of all major imregu-
larities of bus service oCCuring on any
route within the bus system.

The control room eguipment scans in
seqjuence. via 3 radio dats fink, all the
wehicles fitted with appropriste equip-
mant and roceives in return the position
of sach vehicle along its route, This data
(which is ohtainad sutomatically without
the crews co-operation) can, if necessary,
be supplemented with the passangar

loading of the vehicla. Tha computer i
therefore able 10 continuously update 2
mimic disgram showing the positon of
each bus on every route. The Marconi
X 2000 display which is used for this
purpose b5 highly versatile and can
possess 2 selechion switch enabling the
dispiay of the ontins bues system or a
single rout= or @ number of routes 55
chossn by the controlier.

A radio telephone fink is available for the

Management Information Systems

In today's fast-moving world of com-
mesce, it is becoming increasingly
essentisl that top management should
have access ta the data being handied
by the business machines, and that this
data should be presented to the manage-
ment in & form which it can casily under-
stand. Howsever, senior managers cannot
aiford the time (o be treined in the use
of the computer and is languages ltis
therefors necessary that the computers:
be adapted to suit the man. rather than
the man be adapted 1o suit computers.

A new system, developed by Marconi
Amtomation Division and utilizing the

X 2000 displsy equipment, can now be
applied 10 all latge business machines
cummently availabie, and allows completsly
untrained personnel to converse with the
computer in & mannes which s antinsly
natural.

Simple English language commands.,
made by the operator st the display,
using the light pen or keyboard, are
automatically ransisted by the system
into tha business machine language.
Similarky, dsta being output from the
bipsiness maching is transiated into
English lsnguage statements by the
System, ina form which the oparator
can easity understand and sssimilsts.
For example, let us suppose that the
manasger wishes to analyse the sales
figures and forecast for & five-year paniod
including the two previous yearns.

The manager wouid first press a * Stan”
button, which causes the computer 1o
present on the screen a list of altermnatve
programs which he can use. This list
might includs the title * Sales Forecast
19671972, which the manages would
salect by pointing at the general ares

of the title with the light pen, and pressing

the ‘Select” button. The computer would
then salect from its store all figures related
to that ferecast, and present them to the
display system, togethar with a set of
simple calculating rules. The display
system constructs a format of figures
based on the rules sent by the compuier,
and this formal may include a graphical
representation of the figurss displayed.
The manager can now observe genaral
tremds by reading the graphical repra-
sentation, and for more detailed
information can refer o the tables below.
It the manager wishes io observe the
sfiect of changing the forecast figures,
he can paint with his ight pen at the
data which he wishes to change, and
change it numenically using the keyboard.
Tha display system would then re-
calculate the sales forecast and present
& new graph to the operstor. Normally
the display Sysiem is capable of this
oparation without recourse to the main
computer. Howewer, in the case of momne
complax calculations, of whens further
data is required. the display systsm
automatically calls upon the main
machine. The response time of this
system is such that the process described
above could be carried out during a
Board Mesating, with the display terminal
Ibaing operated by one of the dineciors.

Video Data Terminals

The Marconi vidso dala terminal pro-
vides a means of transfer and dispiay

of alphanumeric informsiion betwedn a
cenral computer and remote locatkons.
The terminal unit consists of a data

entry typewriter ksyboand, and 8 cathode
ray tube disploy unit. Using the keyboard,
an operstor inputs dals or gQuenas 1o the
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controfler to pass instructions. to parti-
cular buses. Each bus is identified by &
cail code, which can be dislled by the
controlfer. A festurs of the system. which
is of particular value in single man crew
buses, is the provision of an emergency
alarm button which will allow the driver
of any bus to stgnal in the control room
tha fact that ha is m difficulty, giving the
bas identity snd its locstion.

The system described ues & small cam-
puter 1o remowve the load of display
machine. and 1o perform the limited
calculations requbred. Thus, anca the
initial batch of data has been transferrad
between the computers, the small machine
becomes an autonomous unit which
uses the main machine occasionally as 3
bulk store device. The use of a small
sateliite computer greatly simplifies the
problem of interfacing both handware
and software, end ensures that the
business maching is not constantly
interrupted whiles performing its nomal
work. Two aternative hardwaie systems
are available, which differ only in the sire
of computer employed. The smallest
systom is capable of driving ons or

two displays only, while the lsrger
system can control sight or mone dis-
plays. The use of the sateliite computes
also aiows the displays to be situated
at any distance from the main machine,
although of course the time of response
then becomes dependent upon the spesd
ol transmmission lines employed. Typicaily,
a display screen situated at the end of a
2,400 baud transmission line could be
filled to its capacity of 4,800 characters
within half &2 minute of the request being
made,

terminal for display on the ube facs,
witvich, after manual comection gnd weri-
fication, may be transmitted in blocks 1o
the remote processor by means of high
speod data communication links (s.g
Drated services. rented telephans wires).
Answers or output data from the compuier
are received by the terminal in the same
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way and presentes on the tube face as
stroko writlen chamcte:s.

Typical Applications

Reservation systems — Probably tho most
exploiied use of Video torminals ; video
resarvation systems are used by many
alriine operators. The system provides
booking offices with up-to-date seat
avallsbility information, on an enguiry
meponse basts. Bookings may bs made
directly with the computer and tickets
printed emotely on demand in casss
whaere hard copy fecilities are provided.,

The speed and miiability of video termi-
nals b uied 1o great effect in these
condibons, whers the deta base |s
continually changing., and in which
round the clock operstion is frequently
requined. The silence and clarity of data
presentation assists in the reduction of
operator fatigue, and the comprahensive
error control and manual editing facitits
make the video terminsl one of the mast
efficient data entry and outpul peripharal
davices avalable,

Baniting — Used mainly for sccount
onguiries 2nd statistical information,
vidoo terminais provide a fast and con-
venient method of information retrieval.
As 5 statement processing medium,
terminals can use the powerful calculating
capability of large centrally located
computers to relieve branch banks of a
considerable processing load, thus
achiaving more elficent use of cantral
rESOUCES.

Syutems of this type can handin daily
bwanch transsctions for both ondinary
ind inveatrment depositors, daily jourmals,
#ccount updating and standing croer

paymants. Video terminals can also pro-
vide a securs means of processing
confidential enquiries, and may be readily
coupled to personnel identification
systems 10 onsure that misuse by
unauthorized persons is avoided.

Insurance —VYidoo terminals have & real
cantributkan to make n insurance
applicotions as a convenient means of
making premibum and account enguiries,
Coupled with real-time ansiytical dis-
ciplines and computer stored actuarial
records, the extant of risks can be
accurately assessad and made availabie
ot shorl notice.

New business is processed with the
minimum of delay and tirme spent on
routing administrative form filling reduced
by & consderabie margin. As o by
product of this, the amount ol paperwork
cirgulating within & company can be
significantly reduced, and in many cases
more efficent use made of existing
parsonnel.

Stock Control and lnventory — Although
basically an information retrieval situa-
thon, video terminals can be used a5 an
updating medium and planmmg aid in
stock control schemes. By providing
information quicily, faster stock tarnover
and reductions in supply delays are
achievable

As with banking operations, wideo termi-
nals may be linked to badge and card
reading equipment, thus identifying
parsonnel and products with the minimum
of armor. In particulas, this featurs reduces
the amount of time spant in entering

fixed information Into the systam and
makes the addition of video eguipment 1o
corwentlonal punch cand systems a
relatively painless procedure.
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Computer Buvreaur — A% & program da-
bugging aid the use of video terminals
with their comprehensive keyboand
editing facilities, provides a sure and
time saving method. Eliminating the nesd
far e 1ape or card punching, this
equipment oparates in an on fine mode,
thius minkmizing the necessity of lengthy
compuier prinfowts.

In future, the addition of iocal long term
bulk storage offers the possibiity of on-
line programming. thus reducing the
costly support services, which so aften
rmepresant a most significant portion of
sofltware expenditure. It follows. there-
fore, that mose efficient use can be made
ol existing staff, which could peove to be
& valuable contnbution towards offsatting
the problems caused by present and
future shortages of programming per-
sonnel.

Medical Records— With its simplicity and
silence of operation, video equipment
mpresents a viable solution to hospital
data handling problams. Patient records
filed at a central computer can ba made
available sasily to doctors, consultants,
ward sisters, and administrative staff,
Treatment and dreg records centrally
recorded can significantly reduce margins
of risk, and remove much of the
administrative load fram nursing staff,
The video method of data presontation
is particulsrly well sulled to this applica-
tion, being easily readoble and capable
of sdjustment to sult differing regiin-
ments. The silence in operation of video
equipment makes possible, probably for
the first time. the siting of terminal units
in weards, Thus the data required may be
provided at the exact location necessary
for treatment, without the scquisition of
this dats becoming a source of constant
patient aanoyance, which would resylt
from using. for example, an electro-
mechanical printer.

Education— The ability of this squipment
1o operate readity in guestion and answer
mode provides a straightforward input/
outpul device for programmead learning
systams, The flexibls nature of the
maching, also makes posdibde marne
sophisticated disciplines than have been
avatlable with comventional toleprinter
type equipment.



