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A vital comon thread which runs through virtually all current advances
in inplenenting and operating conputer-based systens is that of data
communi cations. The interconnection of the various elenents of conplete
systens in new ways has becone the driving force behind a substanti al
research and devel opnent effort.

In both national and international systems, a variety of new options has
been opening up in recent years. Increasingly the devel opnment of these
new systens invol ves people and groups froma variety of
backgrounds--the conputer industry, the tel ecomunications industry, the
national tel econmunications authorities and the national and

i nternational standards bodi es.

In an area where the fornmerly distinct technol ogi es of conputing and
tel ecomuni cati ons have so clearly converged, the new technol ogy
presents both opportunities and problens. And this convergence of
technol ogi es denands an "interconnection" al so between the various
groups nentioned above.

For different purposes, and in different parts of the world, the
specific technol ogical solutions will vary, though drawi ng on the sane
basi c research and devel opnent. @ obal, regional, national and |oca
systens are all involved. Systens are being designed at a time when the
technology itself is continuing to advance rapidly and there are nmany
uncertainties in choosing the best directions fo follow. Nonethel ess,

i nternational standards nust be devel oped and agreed.

Thi s background -- of interacting elenents of a conplex, rapidly
advanci ng technol ogy -- lies behind the work of Technical Conmittee 6
(TC 6) of the International Federation for Information Processing
(IFIP). 1FIP s nmenbership consists of the appropriate nationa

pr of essi onal organi zations, one per country, and its ains include the
pronotion of information science and technol ogy and the advancenent of
international cooperation in this field.

The broad field of information processing is subdivided for IFIP
pur poses into a nunmber of specialist areas, each of which is covered by



RFC 828 August 1982

one of the Federation’s technical committees. TC 6 ainms to pronote the
exchange of information about data conmunication; to bridge sone of the
gaps that exist between users, telecomrunications adm nistrations and
the manufactures of conputers and equi pnent; and to cultivate working
contacts with other relevant international bodies.

Chairman of the conmittee is Professor Andre Danthine of the University

of Liege, Belgium "The main interest of TC 6", he says, "is to have a
real exchange of technical information, on an international basis, in
two ways which are conpletely intermixed." |In essence these two aspects

reflect the respective needs of people in the devel oped and the
devel opi ng nati ons.

In the devel oped countries where the technol ogy i s advanci ng nost
rapidly, the basic need is for a full information exchange between the
researchers and the professional practitioners. The research wll

i ncl ude work which draws on voi ce and vi deo conmuni cation; and the
practitioners will come fromthe traditional conputer and

tel ecomuni cations industries (now conpeting with each other in this
area) and fromthe new "tel emati cs" industry.

Thi s interchange of ideas between experts in the devel oped nations is
compl enented by the second category of the work of TC 6: the

i nterchange of information with the devel oping countries. "One of ny
mai n obj ectives as a technical committee chairman”, says Professor
Danthine, "is to try to keep a bal ance between neeting the needs of the

expert, and the responsibility of the expert to explain the state of the
art to people in the devel opi ng nations."

These "state of the art" or review conferences are an inportant part of
the TC 6 progranmme. Each of IFIP s technical committees is nade up of
nati onal representatives (plus working group chairnmen, whose work is
described later in this article); and the strength of the TC 6
nmenbership is such that, when necessary, the conmittee can nount

conmpr ehensive "state of the art" conference programes wth speakers
drawn fromits own ranks. In this role the conmttee is a technical
“"travelling circus" -- one in which, as for IFIP activities generally,
the perfornmers receive no fees.

The technical conmittee plans its overall programme of events and acts
as the driving mechanismfor the TC 6 activity, Professor Danthine ponts
out, but the programme is nornally inplenented by the committee’s
various specialist working groups as appropriate. The TC 6 worKki ng
groups are not snall subcomittees in the conventional sense of the
term each is a specialist cormmunity of perhaps 200 people who keep in
touch by nmail (including electronic mail).

The working groups enbrace a range of activities. First, there is the
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basic, routine process of information dissenination between nmenbers.
Each working group has a distribution system by which papers, reports
and notes can be "broadcast" to the group nenbership. This is nuch

wi der in scope and nore flexible than the nmechani smof neetings; it can
be used to report research results, for exanple, prior to fornal

publi cati on.

Secondly, the working groups hold informal discussion "workshops" at
whi ch a particular group of specialists will try to work towards a
consensus. Oten tinmed to take place at a very early stage in the
devel opment of a significant new technique or area of interest, these
neetings attenpt to clarify the relevant term nol ogy and nethodol ogy
that will be needed in nmoving towards a full understanding of the
subj ect area.

A third activity is to hold relatively small "working conferences" -- an
I FIP termwhich defines a neeting of invited experts, at which each
partici pant presents a formal paper. The proceedi ngs are subsequently
publ i shed to dissem nate the results to the scientific world in general

To gain a wider interaction than is possible at a working conference,
TC 6 pursues a fourth type of infornmation exchange, that of the
"in-depth synmposiunt. This, as its name inplies, is a highly technica
open conference on a well-defined topical subject, designed to attract
as |l arge an attendance as possible. For TC 6 the in-depth synposiumis
an annual event.

Prof essor Dant hine stresses the broad range of technol ogy and of
interests that is represented on his technical conmittee. And he
stresses that it is technology rather than science that interests his
nmenbers.

"W have very few people engaged in pure research in the sense that
their work is not application-oriented. Even those who work in protoco
verification have sone application in mnd. They try to find formal

met hods in a way which may be characterized as basic applied research.
On the other hand, when advances are happening rapidly in conputer

sci ence, sonething which is theoretical beconmes useful very quickly."
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LOCAL NETWORKS

Wthin data comuni cati ons, no subject has aroused nore general interest
in recent years than that of |ocal conmputer networks, triggered by the
radi cal possibilities opened up by the Xerox Ethernet system Wthin
TC 6, the subject of |ocal conmputer networks is addressed by worKking
group WG 6.4, chaired by G eg Hopki ns of Ungernan-Bass (whil e Robert
Metcal fe, inventor of Ethernet, is the United States representative on
the technical committee).

Local networks show all the signs of being a "bandwagon" subject at the
present tinme, with many people and organi zations running to junp aboard.
The concept is not new, |ocal networks were inplenmented in Canada, the
United States and Britain in the 1960s. But the appearance of Ethernet
started the bandwagon rolling. The nessage of Ethernet basically was
that new kinds of network structure existed, quite different fromthose
of large-area networks, which were appropriate to very high speeds of
transmi ssion and rather linited geographical areas; and that by using
these hi gh-speed networks one coul d reorgani ze the way that one

i nterconnected all parts of a conputing systemin a particular ofice, or
| aboratory, or factory.

The ains of W5 6.4 are "to organi ze interest and pronote the exchange of
i nformati on on networks of locally distributed digital conputers" and
"to devel op recomendati ons for international standardization of | ocal
comput er networ ki ng technol ogy". A good exanple of what this nmeans in
practice was the international synposiumon |ocal conputer networks,
organi zed by W5 6.4 for TC 6, which attracted nore than 500 del egates to
Fl orence earlier this year.

This was TC 6's "in-depth" event for 1982, covering such topics as VLS
techni ques, network reliability, voice distribution, LCN design and
appli cations, performance eval uation, protocols, gateways and standards.
Aspects of Ethernet, "slotted" ring networks such as the Canbridge Ring,
and "token" rings (pioneered in Canada in the nid-1960s and now t he

subj ect of renewed interest) were discussed in detail. One of the

i nteresting devel opnents reported at Fl orence concerned work on an
advanced token ring at I1BMs research | aboratories at Ruschlikon,
Zurich, Switzerland.

The relative characteristics of the Ethernet and ring categories of

| ocal networks are still very much a matter for technical debate. And
the so-call ed broadband networks are a third conpeting category;
carrying far nore information (at the cost of |osing sonme |ogical
sinmplicity), they offer the prospect of comnbining cable television wth
i nteractive conputer-based services.

Thus the present tine is one of intense marketing activity by the
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proponents of the respective technol ogies--and so a tinme when the
full est international exchange of information on technical devel opnents
is particularly inportant.

As interpreted by W5 6.4 | ocal conmputer networks are "local" in that
they are concerned with comunication over distances between ten netres
and 10,000 netres. Their "conmputers" are the devices which require and
provide the transm ssion of data in termnals and in |arge centra
processi ng systens.

The "networks" may enploy a variety of transm ssion nedia, including
twi sted pairs, coaxial cable, fibre optics and |ocal radio. Those of
nost interest to W5 6.4 will use data rates above 100 kil obits per
second. Among the major topics tackled by the group are the role of
protocols in | ocal conputer networks and the interconnection of |oca
computer networks with renote networks.

MESSAG NG

International conputer nessage systens and services form another rapidly
devel opi ng topic, Messages nay be processed, stored and transnitted

bet ween users who may be within the jurisdiction of separate carriers,
comput er systens and/or conputer networks. Technical, economc and
political issues nust be resolved if a viable international conputer
nessage service is to develop. Wthin TC 6, this is the concern of

wor ki ng group WG 6.5, chaired by Ronald Unhlig of Bell-Northern Research
O tawa, Canada.

Thi s working group concentrates on standards for data structures,
addressi ng, and hi gher-level protocols to effect internatioanal
comput er - medi at ed nessage services, Such services could have an i npact
on existing international postal and comruni cation agreenents, and on
the econonics of the worl dwi de communi cati on system Results of the
group’s work are made avail able to users, manufacturers, common
carriers, PTTs, 1SO and CCI TT.

One of the nost conprehensive noves by TC 6 and W5 6.5 to influence the
devel oprment of international conputer-based nessage services was the
publication of a set of policy recommendati ons which cane out of a

wor ki ng- group wor kshop in Bonn in 1980 and was confirnmed by the
technical conmttee. These concerned the right to operate such
services; restrictions on transborder data flow, and tariff issues.

Organi zations should be free to operate their own conputer-based nessage
services and to interconnect these services for nmessages between

organi zati ons through public networks, TC 6 stated. (The aimhere was
to preserve the basic freedomto comunicate without entering into the
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nore controversial subject of third-party traffic, which is regarded
differently in different countries.)

No restriction should be placed on the transm ssion across borders of
nessages between persons. |If restrictions were placed on the nature of
comput er - based nmessages transnitted across a country’s borders (the
forbi ddi ng of enci phernment, for exanple), then the conditions should not
be nore severe than those placed on letter post. (It was appreciated
that restrictions on the flow of data across borders could be regarded
as necessary to prevent the circunvention of national privacy |aws by
the use of databases abroad but, the conmittee argued, the renmedy should
be to rationalize the data privacy laws, not to restrict the data flow.)

On tarriff principles, TC 6 recormended that tariff |evels should not

di scrim nat e agai nst conputer-based nessage services, whether public or
private; there should be no heavy extra charge for international
nessages; the principles of charging should not discourage the sensible,
expected pattern of usage; and charges for preparation and sendi ng of
nessages shoul d be separated. (Here the background danger was that
public-service tariffs night be mani pul ated to achieve unfair

obj ectives, such as discouraging the use of new services or exploiting a
nonopol y.)

Pol i cy aspects such as these represent one of three main thenes which
are pursued within W 6.5 in a formal structure of sub-groups. The
other two thenmes are the systens environnent (overall systens issues of
comput er nmessagi ng) and the user environnent (the user interface and al
ot her aspects of user involvenent). European and North Anerican
sub-groups work in parallel in each of these two subject areas.

"W started out with the realization that conputer nmessge systens were
coming along very rapidly, with many different systens appearing in
different parts of the world, and we could see the day coni ng when
people wee going to want all these systens to talk to each other", says
Ronald Unlig. "That wasn't going to happen unless we started to get
peopl e together. The first ones of the type we're tal king about were on
the Arpanet in the United States. For TC 6, conputer nessagi ng was the
subj ect of the 1981 in-depth synposi umwhich was held in Otawa."

An inportant concept of mail nessagi ng has energed fromWs 6.5 s work on
systens environment. This divides conputer messages fromthe systens
point of viewinto two parts, known respectively as the message transfer
agent and the user agent.

The user agent acts on behalf of the individual user. When the user
wi shes to send a nessage he initially enters the user agent function.
The "agent" is probably software, but the concept is broad. The user
agent might be in aternminal, in a concentrator, in a PBX or in the
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network. It interacts with the user and handl es everything up to the
poi nt of conposing the nessage.

The user then gives the user agent instructions to send the nessage. At
that point the nessage is in effect placed inside an electronic

envel ope, and "posted" to a nessage transfer agent. The nessage nay
pass from one nessge transfer agent to another before finally passing to
the receiving user agent which handl es functions concerned with reading
the nessage, filing it, etc.

The work of WG 6.5's systens environment group led to the fornal

consi deration of nmessage-handling standards by a study group of CCITT.
The CCITT group is concentrating at present on devising standards fo the
protocols for the transfer of nessages between nessage transfer agents.

"Once that becones standardi zed", says Ronald Unhlig, "you ve taken a
maj or step towards all ow ng anybody’ s nessage systemto comuni cate with
anybody else’'s. Next we want to concentrate on obtaining some consensus
for standards on conpati bl e sets of functions in user agents. You can
have many different kinds of user agents--those which will accept only
text nessages, or voice nessages, for exanple.”

Anot her inportant devel oprment within W6 6.5 which is just getting under
way is concerned with nmessaging for devel oping nations. Here there are
two di nensions -- national and international. The international problem
is howto enable scientists (and in particular conputer scientists) in
the devel oping nations to keep in touch with their coll eagues in the
nore advanced countries. An international nmessage system could be the
sol uti on.

Wt hin individual devel oping countries there is the possibility of using
comput er - based messagi ng as a superior type of internal telegram
service. People sending telegrams would go to a |local post office to
dictate their nessages. Post offices would be linked in a nessage
system and at the receiving office the nessage would be printed out and
t hen hand- del i ver ed.

Dr. S. Ramani of India and Professor Liane Tarouco of Brazil are
co-chairnmen of WG 6.5 s new subgroup on nessagi ng for devel opi ng
nations. Dr. Ramani has suggested that India m ght launch a small
satellite into a relatively low earth orbit, to be used for the
transm ssion of messages w thin devel oping countries (and possibly
internationally).

Anot her subgroup within W6 6.5, it has been suggested, m ght be forned
to di scuss nessaging for the hearing inpaired. This has been approved
in principle, but has not yet generated sufficient active interest for
it to nove ahead.
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Thus working groups 6.4 and 6.5 have an active, continuing progranme in
wel | -defined subject areas. TC 6's other two working groups, 6.1 and
6.3, are each in a state of flux at present as they review their scope
in order to respond to changi ng needs.

PROTOCOLS

WG 6.1 has been concerned up to now with "international packet sw tching
for conmputer sharing". Formed in 1973 fromthe nucl eus of an existing
non-1FI P international network working group (which itself had grown out
of a United States network working group within the Arpanet comunity),
it played a key role in the devel opment of communi cation protocols for
comput er net wor ks.

The working group defined its original scope as follows. The group
woul d study the problens of the interworking of packet-switched conputer
net wor ks planned in various countries. The group’s ultinmate goal was to
define the technical characteristics of facilities and operating
procedures which would nake it possible and attractive to interconnect
such networks. In pursuit of this goal, the group would attenpt to
define and publish guidelines for the interconnection of
packet -swi tchi ng networks. Were possible, it would test the guidelines
wi th experinental interconnections between cooperating networKks.

Thus, the mainstreamof W5 6.1 activity has been in the area of
protocols, an area where the enphasis has now shifted fromthe

i nvestigative research and di scussion of IFIP to the follow on work of
the international standards bodies. 1In 1978 an in-depth synposi um on
conputer network protocols was held in Liege. 1In 1979 an in-depth
synposi umon flow control in conplex data networks was held in Paris;
the subject of flow control and overall network design is now regarded
as having largely noved out of the research area and into the area of
conmmerci al exploitation. 1In 1981 a workshop on formal description and
verification techniques was held at the National Physical Laboratory,
Teddi ngt on, Engl and.

For the outside scientific community, W5 6.1 has thus been the focus for
significant research and informati on exchange. Wthin TC 6 it has al so
pl ayed a significant role as the parent of subgroups which have gone on
to develop into working groups in their own right. For the future, it
is the intention that W6 6.1 should continue this latter "unbrella"
rol e, probably under a general "architecture and protocols for networks"
title, with specific new areas being hived off into subgroups as
appropri ate.

One such subgroup of the new 6.1 could well be concerned with satellite
systens. At first sight it mght appear a little late for a group such
as TC 6 to begin to turn its attention to an established conmmuni cation
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medi um such as satellite systenms, but the conmittee has in nind
significant new variations on the satellite thene.

"Satellites have been used up to now al nost entirely to provide
t el ephone channel s", says Dr. Donal d Davies of the National Physical
Laboratory, England, who is the recently elected vice-chairman of TC 6.

"What we want to do nowis to develop satellite systens that will mx
voi ce and vision and data in such a way as to get the npbst use out of
the channel. You can very often get the best use of the channel by

m xing different types of traffic in this way. But you get these
advantages only if you're prepared to design the multiplexing system
around the requirenents.

"Satellite Business Systens does this already to a certain extent. But
| believe that new types of nultiplexing schenes will be devel oped for
satellites which will nake the future generation of nixed-nedia
satellites much nore powerful."

"Then there’s the question: if you do have a satellite system
integrated with a surface network, and then perhaps with a nunber of

| ocal networks, how do you set up the hierarchy of protocols to connect
all that together, in a way that actually works conveniently? That’'s an
unsol ved problem™

"We know how to make a satellite into a sort of substitute tel ephone
line, but what we don’'t know is how to nmake one of these rather nore
intelligent satellite systens work in nicely with the |Iocal network.
That’ s one of the functions of the Universe project in the UK "

Anot her possi bl e new topic which could cone under the W6 6.1 unbrella is
that of data security, which is the area of research in which Dr. Davies
is working at NPL. It presents a difficult technical problem the need
for standards, and above all a need to anaylze the user’s requirenents.
Dr. Davies points out that ring networks, Ethernet systens and satellite
systens all use broadcast transmni ssions, wth obvious dangers of data

i nsecurity.

HUMAN FACTORS

Wrking Group 6.3, whose title is "Human-conputer interaction”, is also
bei ng reviewed at present for rather different reasons. The group was
formed in 1975, re-formed in 1981, and has been concerned with
devel opi ng a science and technol ogy of the interaction between people
and conputers. It was concerned in particular with conputer users,
especially those who were not conputer professionals, and with how to

i mprove the human-conputer relationship for them

Identified areas for study included the problens people have with
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computers; the inpact of conputers on individuals and organi zations; the
determinants of utility, usability and acceptability; the appropriate

al l ocation of tasks between conputers and people; nodelling the user as
an aid to better system design; and harnoni zing the conputer to the
characteristics and needs of the user.

Clearly the scope of 6.3 was deliberately set wide, with a tendency
towards general principles rather than particular systems. But it was
recogni zed that progress would be achieved only through specific studies
on practical issues--for exanple, on interface design standards, comrand
| anguage consi stency, documentation, appropriateness of alternative
conmmuni cation nedia and human factors guidelines for dial ogue design.
Chairman of W5 6.3 in recent years has been Professor Brian Shackel of
Loughbor ough Uni versity of Technol ogy, UK, who played the | eading role
inre-fornmng the group in 1981

The scope of 6.3 in fact goes beyond the scope of any single technical
conmttee. It is close to that of TC 9, for exanple, whose subject is
the rel ationshi p between conputers and society; and of TC 8, which is
concerned with information systems. Activities which cut across
boundaries in this way can be organized jointly by working groups froma
nunber of TCs, but in the case of W6 6.3 the future status of the group
is now the subject of an ad hoc review.

THE FUTURE

Looki ng ahead, Professor Danthine suns up: "I think that the nobst

i mportant devel opnents that are ahead of us will involve |ocal networks,
the digital PBX, and the concept of the Integrated Services Digital
Network (ISDN). It will be interesting to see what will finally cone
out of the various pressures, conming fromdifferent directions, for the
same nmarket. Sone of the directions are technol ogy-driven; sone are

marketing-driven. It is not at all clear what will happen

"The role of TC 6 -- or rather the working groups -- is to act as a
forum where experts can advocate, and assess, the various alternatives.
We do not restrict ourselves to the view of any one sector -- the

tel ecomuni cations authorities, say, or the manufacturers. W are much
nore open-m nded, and exposed to the opinions of people who are not
necessarily fromour own domain of work."

One area in which TC 6 is seeking a fuller nethodol ogy and under st andi ng
is that of office automation. "It is surprising to see that, at the
present tinme, we are only at the beginning of a real understanding of

of fice work," says Professor Danthine, "W have no nodel."

Thus, follow ng the nodelling work which TC 6 did in protocols, system
architectures and nessagi ng systens, the committee chairman says, "we

10
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are now doi ng sone nodelling work in terns of office automation, in
order to understand what the problens are. Very often a solution
appears for a problemwhich is not understood -- that is, not conpletely
defined. That happens nore often than you might think in conputer

sci ence. "

The next two years will be inportant ones for data comunication: 1983
is Wrld Communi cation Year, and 1984 will be inportant because of the
CCTT Integrated Services Digital Network standards which are expected
to be announced then. These standards will indicate the

tel ecomuni cation authorities’ plans for their own "l ocal networks" (by
whi ch they nmean the distribution systens at |ocal |evel fromthe
t el ephone exchange out to the hones, offices and factories).

At present this local distribution is by nulticore cable. In future it
will be by glass fibres coupled with conplex electronics at the various
nodes. At the nonent nobody knows what these nodes will |ook Iike, nor
what the actual node of transmission will be. If the CCTT standards
are announced in 1984 they will affect everybody concerned with "l ocal
networ ks" in the conputing sense. They will influence the design of the
| ocal conputer networks of the late eighties.

These various threads of devel opnent in data comrunication are reflected
in TC 6's programme of neetings for 1982-85. Planned events include an
i nternational conference on data comuni cations (a "state of the art"
review) in Johannesburg, South Africa, in Septenmber 1982; a worKking
conference on interconnected personal conputing systens in Tronso,
Norway, in 1983; an in-depth synposiumon satellite and conputer

conmuni cations in Paris, France, in 1983; and a working conference on
data comunications in ISDNin Israel in 1985. TC 6 is also active in
provi di ng speakers for the sixth International Conference on Conputer
Comuni cation (1 CCC '82) in Septenber 1982 in London, Engl and.

Publ i shed by the IFIP Secretariat, 3 rue du Marche, CH 1204
GENEVA, Swit zer| and, August 1982.

For further information, please contact your National Conputer Society
or the IFIP Secretari at.
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