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l. Intelligent terminals

in the opinion of many, videotex has not dﬁite fuifilled
the exp%iiations'chéracteristic fdr‘ips initial development. fhis
is exemplified by Prestel [Arﬁold, 1981];_where thé actual nﬁﬁber
of usefs (around 20,000) is far below the prbjééted numbers.
- Also, one hé;rs all too offen statements such.as:”fideptexfis_a
technology in search of applicatioﬁs", etc. Part of the prbblem
seems to be the familiar cﬁicken and egg'phenoménon: peopie ﬁill
..not buy videotex terminals beforé a'sufficient varienty of ‘uséfﬁl
and a@using applications afe available;-and.service'providers %ill
not venture into providing such applications before a sufficient

number of customers are in sighte.

Another factorAis that.technibalycharégteristics‘imposed
by early syétems_and inherited by mény later modéls (frequently
mentioned examples are the numerical keypad, aécess by menu selec-
tion -and limited interactivitY).effectively hamper and complicate
the implementation of more imaginativé”.sericés;"‘FOr ‘example,
consider .thé' awkward ways 1in which gelection from alphabetical
systém indexes must be done with ﬁumgriéél keypads, and cgmpare.it
with‘;he simplicitybof keyboard operation. The same applies to
keywords, which can Be engered through keypads (in a manner
similar to. using‘ the 1letters accompanying numbers on most
telephone. dials), but at the pfice of unnecessary ambigui;ies and
o;her‘complications. Note .that thése\ difficulties cannot be

- ﬁniquely blémed_ on insufficient hardware, but - they are also




anchored in the system software which is often difficult or impos-

sible to change.

There are many ways . to improve - the functionality_.of
videotex, and thus preparing the ground for 5reaking the chicken
and egg Viéious circle. According to the Telidon 'phiiosqphy. the
~key is in improvéd g?aphié capabilitieé. While geometric graphics
fvare cértainly superior to CEPT-like mosaics in én'absolufe/seﬁse,
it is far from certain that they élone érefenough to  make videptéx
fly. ,Anothéf argument ‘gbeé that most -useful information on
videotex is in éharacter forﬁ; gréﬁhiés are a usefﬁl complemeng,
but the'possibilities‘offered_by mosaics are sufficient fort;that
purpose. This is the view of most:Europeaﬁ administrations ﬁhich
consider acééssibility to external appliéations "through lgateways

more important than better graphics.

A‘ chird- way _towafds improvement:'lies in gifting the
terminal controllers with mOre_inteiligence;_xMOre precisely, one
can oﬁén up ;he'resources-alréady present‘ih:most moderﬁ terminals
for‘.uées other than just‘ interpretation of user‘commaﬁds‘andﬂ
incoming character stripgS? namel& for 'télesbftwafe' and local

.programmability.

The general trend, pushed by rapid progress of fabrica-
- tion technology, is that videotex ‘éystéms are moving towards
public computer networks, where subscribers can choose from a

large number of‘available services. There 1s no reason (except for
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cost, discussed _below), whyv'éuChi videotex mnetworks shOuldn't
benefit from notions of.functionaihdistribution,Aweil knowﬁ froﬁ
-other systems [Bochmann; 1979j. |
-
Intelligent~videotéx éefminals come by in three véyso
(a) Personal computers such as-Apﬁle can beAfi;ted with hér&:or
soft modules to inteérface with videotex. (b) Personal or Sﬁéll
business .computers designed integrally with_videotex éapabii}ty
(such as Nabg),_aﬁd;(cj_augmented terminal .controllers sucﬁr as
mentioned _above;A A sigﬁificant example of this approach is;MﬁPID
(Multipurpose Universally . Programmab}e ;_Intelligent Decﬁﬁer)
[Maurer, . 1982] . developed. .in Austria and available for leasé to

videotex subscribers in that country.

- Before discussing in more detail the funcﬁibnal‘ pos-
~sibilifies offered by suéh terminéls; ;et us éoﬁpare_briefiy‘the
above three alternatives from and econoﬁic_and‘psychological view-
point. While-personél computefs under (a) and Kp) certéinly 6ffef
much functionality (maybe too much fqrjthe: average user), their
cost ($2 OOOQiS 000). exéeedé seﬁefél‘times the.éost ofVVideétex'
decoders (in the hundreds of dollafs),;This puts an a priori limit
onnfhe numbér of potential customers.l_Further, the buyer of a
personal computer is buying a cbmputer; and not just aﬁ enhance-
ment to his television as in case (c); this psychologicél »barrier
should not beAundefestimatéd. ngk to cost considerations: aug-
‘meqte&'terminaljcontrollérs cost leés.because

-~ they are based on a volume - fabricated product



-~ offer less function than a t#eopical. personal computer (but

~ just enough for the purpose),

- Further, -as '‘mentioned above (and by many others before),

modern - decoders . already contain memory and microprocessors which

are the essential components of a opersonal ‘cbmpdter. Therefore

the differential cost 1is (roughly) the price of the keyboard

($20~30) and additional memory (say 32kB @ $4/kB = $128). This"

argument is’ especially valid for augmenting‘Tglidbn - likevférf
‘minals which already incorporate large amounts.of memory; :there—
1 fore the above-coét'different151 of about éigg,would be relatively
smaller thaﬁ with cheaper mosaic-termiﬁals; Remafk that intel-

‘ligent terminals, ‘being neither‘ﬁersonal ‘computers’ nor staﬁdard

videotex dedoders, fully qualify as Vspeciai_purpose hardware".




2. Distributed processing

it is commonly recognized that videotex is now evolving
towards public computer networks and there 1s no reason why they
should'not be treatéd as such (i.e. computer networks)_and‘why;phe
~principles, lessons. and expérience learned from such distributed
systeﬁs should not be applicable to videotéxr Chances are that
’videote# systems will become even frontline computer nethrks; due
to. unique characteristies iike (a) extremely lérge numberé of
‘users (in nationwide systems); (b) the unifying iInfluence of a
presentation .protocol (whichever from the many ekisting) aﬁd of
videotex datébases (as opposed-to externél) which i can Be‘uséd-as a
common repository of informaﬁion_Aand vglgg .as 'a -communication
medium;‘and (d) the poséibility to link up with external computers

through  well-defined procedures and standards (gateways).

What';s clearly missing>so far in this. picture, and what
is commoﬁly' p;esent‘ in many‘othéf_netWOrks,4is tgrminél-intel*
ligence (take fogg'exaﬁple office:automatién syétemé), ‘we' recall
the cost argument from the precedingiéectioh.which puts_videotex
in an advantageous situation compared ;o other systegﬂs where

typically the point of departure towards intelligence are ordinary

VDU’s.

A network with (say) a service computer and a number of

prbgrammable terminals can be also likened to a computer hierarchy

where the highest level (terminal) is capable of autonomous execu-
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tion of some simplehtaskg,,bgf,for others it has to rely on -1life
support prdvided[by the, service computer (such as storage of pro-

grams and data, gateway functions,; etc.)

One can envisage further levels in this hierérchy ipfthe
form. of hand-held keyboard/célcul#tois, anq/or deeper ievels; of
service computers.

We cannot .diSCUSS’ here éig further detail this way of
organizing videotex systems; howéver,;'two <point$W'Tustv be vﬁen—
tioned: first, it provides a naturgljsdlution'to;th%.much debated
problem of overloading the service computer by lérge nﬁmberé of
simultaneous . users. Sécond, it reconciles and combines._the

advantages of . data processing based on time sharing and sténd—

- alone small syétems.




'3. Telesoftware

Telesoftware shouid'ﬁlay a central role in the design
and systematic application intelligent terminals in videotex net~

works.,

Telesoftware has received soA‘far much.>less atteﬁtioﬁ
than its potential would merit; ’this~statement is heard qﬁi;e
often, Bu; few seem to go fu}ther; than tha;. - Remark“thét
telesoﬁtwarg is not even mentioﬁed in Chapter 8 (Technology
forecast for User Terminals) iﬁ a  new;.aﬁd well  informed  Book
~[Tyaeman,l 1582]. .In >my Qpinioh, most telesoftwaré 'prdjects
fepdfted to date aré_rather»a& hoc applications, - without aspira-
,Fidn ~to  fully empiéy,allipoten;ial of this"techniéﬁe. Exanples
are the CET (Council of Educatipﬁa% Technolégy) project [Thompson,
1981] in England:and the Playcgble system in ﬁhe;U;S. The. former
mérelyA uses Prestel as.a storage and delevéry'medinmhfor.éduca-
tioﬁal software. Oncé the progxams‘ are"dowﬁ-léaded, ‘they are
exegqted on a variety of ¢omputers in 'pfgsénta;ion'_fotmats
generally incompatible with Préstél. Similar "software banks" are
fénnd in home cbmpuﬁer (or,terminpl) qetworks;suéh as the Source.
‘Elaycable is an example of a "closed"Asysﬁem, where the languége,
hardware, transﬁission _system and gpplications aﬁé under the
strict ‘control ofthe compaﬁy and qaﬁ be.used ohly in a limited
nﬁmber of ways. Cooperation -withj othef. éystemé is practically

impossible.



One should mention-iﬁ this_confext the ﬁBC micfbcompﬁte?
[Moir; "1982] aimed to be sold to more éerioﬁs.viewers Sf‘afééfies
ofﬁprogrémsuon computefs on BBC Television. This,'micfocompﬁter
system is supposed to be able to recéive_telesoftWare.via;fréégel

or Ceefax.

What is needéd in order to exploit afl possibilities of

telesoftware is an integrated network architecture (to be

developed in the OSI context) that ﬁrovides a convenient framework
for service development (using telesoftware as a ‘tool), and  not

just individual applications. - ' . :~ o o

Such_ a systeml with inﬁelligeﬁt termiﬁals_wouldvhave a
unique characteriétic: the proérammability'of'éome nodes by otﬁeré
in - ordér to enable meaningful and flexiblé .(geﬁrogrammable)v
cooperation between‘_nbdes of the systeﬁ. Note thatlthié is a far
cry from simply "downloading" programs Tto‘ a. terminal ‘and then
dis¢onnecting from the service computer, as in tﬁe éase'of_most
présently known applidations. Whiie'the' genéralized,vdistributed
operation may seem weird and ﬁnapplicable ﬁsivideéﬁek in its full
generality (cf. the "targetiﬁg" capability of the ADA language),
it 1is quite applicable in a more restrictea framewoék of videétex

applications. An'already‘implemented example is the simulation  by
i means of teiesoftwafe 6f keyvord search on,Prestel'(its’central
’ soffware havinngnly ﬁumerical'selectioné an& aﬁ alphébetic'system
index).» Other applicationé will be giveﬁ later in £hié report. In

most cases, the complexities of telesoftware loading, dinitiation,
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etc. are completely hidden to the user, who doesn’t even know

whether he is dealing with the terminal or the service computer.

Networks with procesging‘capability as . described above

will be called Distributed‘Processing'Videotex Networks (DPVN).
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bo Functioﬁal characteristics of DPVN

~ The following brief 1ist is a first approach to what

might be a reasonable starting point to the design of a DPVN.

a)

b)

c)

Q)

e)

f).

Terminals capable of executing telesoftware written in a

general purpose programming languggee

Programmability of the terminal (preferably) in the same

language.

Programs and displayable data can come to a terminal from

.any source (database, external computer EC, local user or

remote user).

More generally, files (programs and data) can be moved

between any nodes of the system.

Programs can communicate with other programs (in the

database, EC) énd with local and temofe_uéers.‘

Consequently, provision must be made for .system-wide
addressability ‘and naming -of"objects-éuch'as'programs;

displayable filés and terminals.

The outstanding characteristic of such DPVN is that its

components can dynamically and automatically adapt (by receiving

and eXecuting appropriate programs) to new Situations and applica-

tionse.

An application can be seen as the cooperative execution of

several programs at several sites breceded ‘(and possibly inter-—
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leaved) by the loading .of appropriate érograms. All this is
happening (typically) égtomatically and.invisibly to the user . (but
under the impliéit'control of his éhoiées and commands). To -refer
again to. fhe e#ample of simulating‘keyword access in a Prestel-
like system, the user has sihply to type a.keyword (after select-
ing that mode of accesé) and wait until the appropriate informa-
tion is displayed to him. The prdgram to do the tedious searéh in
Athe alphabetic in@ex is loéded and dinitiated witgout “his

knowledge.

The most obvious pléée‘whereuSuch cooperative: execution
takes place.in a DPVN is the terhinal-service,computer pair. But .
it would be shortsighted to'gxcludevffom_ the design - other pos-
sibilities such.as,¢ooperation between terminal‘; service computer
- external computer‘(gateﬁay), betﬁeén grqups~of.tefminals and a

service computer (conferencing) or between service computers.

Thus the design of DPVN fully capable of exploiting
intelligent terminals could behefit from the experience from other
advanced ~distributéd _database or_transgctiona;"systems. In par-

ticular, a number of technical issues have to be resqlved:.

1. The language problem: which language to . use .for
_ telesoftware and for system;imélementéﬁioné.:Thére.is no
agreement iﬁ'sight for>an eventual‘télesoftwarg standérd;
proposalé range fr§m differen£ machine languéges through

Basic and Pascal up to Cobol. The solution might be a
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"metastandard” consisting in a standard international

registration procedure for different languages similarly

to the registration  of different character sets by ISO.

‘Loading a telesoftware program wodld be preceded' by and

option negotiation phaée.

- On a different level, one will have to provide

‘for a set of tools (in effect an'implementation 'language)

for the service providérs in order to easily apply the

facilities offered by DPVN.

Reliable methods for transmission of programs. Evidently,
the requirements here are more &Stringent than for_ the

transmission of displayable information. A transport

. protocol (as defined in 0SI) is needed for that purpose,

possibly'for combined use with é'messaging service.
Naming and adressing conventions.

Control the_ownership of telesoftware and other files, and

the right to modify them.

Where 1lies the contrql for a given,application?' Is there

always need for a'unique locus of control? (E.q. in the
Bildschirmtext/Prestel Gateway, the control is in the

service computer).
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5. Applications

Within the above outiined ‘frameworkg many -classes of
applications wquld be possible. .Some of them arée (refer to Fig. 1
for the data paths involved): |

. Classical videotex data retriev;l (path a).

o« Classical telesoftware: downloading of pfogramsrand local
execution  after. disconnection.from the source (b and Fhen
c)e

« Local prodessing of displayable material = (images) by
telesoftware or locally written programs (d). EXample}
automatic animation. Note thap.in‘such cases telesoffwafe
programs need not be separate entities storgd on distinét
pages or files in‘the service computer. Strings of dis;
playable data and instructions to manipulate them can be
freely' mixed (separated by control chargcters). ‘This
featuré is present in embryonic -form aiready-,in the . PDI
concept; PDI codg is .a form of ﬁeiesoftware. PMI’s

‘ (Picture Manipulation Iﬁstructions),Aqftén‘men;iéned~as a
possiﬂle extension té PDI‘s seem ,so'be designed fgr‘a
simila; pufpose.

Ielesoftware désigned to_interpret»differént» presentation
protocols would fall in this class of applications.

. Image manipula#ion ~under user contro; 1(£hat_ is, by a
(tele—fbrogram inferacting with‘ the user); examples:
games, CAI (b,-thenvc'and.d).

. Interaction between a program in the terminal controller
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and both the usef and service computer; examples are
various‘ enhancements and automations of’d;tabasg search
" procedures, as in the éxampie in seé. 3. in such . inter-
facing applications,-;termiﬁéls are ‘often called user
ageﬁts (b and c¢).

iﬁteraction béﬁwgen user termiﬁals (throughl messaging_ or
virtual »cigcuit méchanism); ex. games, conferencing,
.elggtronic mail (c, b, e or c, f).

SendingAfiles (data erprograms)rﬁo dist;nt l6écations for
stofagg, eventually execution (B; é) g). This amounts to

what might be called "reverse telesoftware". -
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Figure 1.

Finally we include an _iIIUSfrative liét' of concrete
applications possible in é_DPVN eﬁvironmentAwith 1ntelligént.ter-_
minals and telesoftware.

. Coﬁplex keyword-sea;ch (queryiqg) into videétex- or other
.databases, including scaﬁning the text_(e.g. news, storiesj
for- given arguments. This 1is especially épplidable to
teletext.

« Text and graphic editiﬁg (e.g. for messaging, conferencing

or construction of private databases).
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All variants of game playing (user—tefminal, user-service

computer, user-user with the terminal éxecuting Bookkeep—

ing and arbitration tasks, groﬁp.gaﬁes).

» Program development in a variety of languages (with

.'teleséftware compilers or interpreters). - |

-,Educational applications. |

‘Accomodation of terminals to éhanges in presentatign
standardé.

’Personal filing_of data and programs in private bages-of a
public_database.» This makeé it‘possiblg fof the terminal
to function:withéut local secondary storage,. contributing

A,further to the economic attractivity of DPVN. | Lk

From>the point of view of such -applications the

reverse baud rate of 75b/s iﬁ some (mostly'European) sys~
tems,is'avserious drawback. Current 1200/1200b/s trans-—
mission provides and .acceptable .minimum, while future
Broadband ISDN~1like systems [Handler, 1982] will permit
more breathing . space for all{applications;‘as frequently
discussed in the literature.

Data'collection and form filling assisted byvtelegoftwaréf
In -~ this context we remark that 4"form management"
[Tsichritéis 1982] seems to have a central role in office

automation, one of the potential applications of videotex.
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6. Summary and Conclusions

l. The use of intelligent terminals .poinfs to an

economically and functionally fyefyw attractive way to upgrade

'
t F

videotext'(énd maybe'to'break'the chicken and egg vicious <circle

i

hampering its development).

2. Telesoftware and- local programmability (but not
necessarily local mass storage) are. the key elements -in this
. process. the dincremental cost kfor the additional functions is

around $1£0-200.
5

3. 1In order to drawaull benefit from the new terminal
features, a videotex system should be designed as a Distributed
Processing Videotex Network (DPVN). Its main chara&teristic is the
cooperative execucion.of concurrent programsV(e.ga~in the terminal

and service machine, or in several user terminals).

4. An iméortant.gask is the systematic Qgsign.of such a
DPVN, drawing upon the experience from simila? systems. This will
assure-that the necessary protocols and standards Qill. be diden-
tified and that new applications with telesoftware will not be ad
hoc as is-presently the case. In this conte#t one should keep ‘an
eye on the development of thé Architel system in Franée,Aéiming at
a unifiéd architecture and inte?working for all telemapiqqe and

similar applications to be developed din the O0SI (Open SYstems

Interworking) context.
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5. The most important technical problems to be resolved
are 'schemes for naming and adressing objeéts (programs, files,

tefminals etc.) on a systemwide scale, enabling orderly commﬁnica—

tion between objects.

6. DPVN should be designed in such a way that intel-

ligent terminals (a .éuitable name might be Intelidon) and new

applicatives they caser for are a superset:of a standard system.

Intelidon 1s a top-of-the-line terminal.

7. For those to whom theﬁaboVe proposalé might seem

far—fétched, complicated or expensive,  we recommend - to read

TiME[Matfder 1982). In fact, most of the sample applications listed.in "

the Report (and many others) héve dlready been implemented, an

intelligent terminal is available for $7,00/month (!), and Austria

might be well on its way to have the first DPVN.
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