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FINAL PANEL DISCUSSION 

Chairman: Mr. I Tange 

Address by Dr. C. W. Pratt 

Mr. Chairman, Laides and Gentlemen, 

We have come to the end of the Seventh Interna
tional T eletraffic Congress, and it is time to stand 
back from detailed considerations, and to view the 
Congress in an overall way. The purpose of course 
is to recognize what progress is apparent from the 
papers presented, and to identify those aspects of 
traffic theory on whi.ch work needs to be done i.n 
the i.mmediate future. 

For thi.s purpose we have assembled a panel of 
three commentators, a "random" sample of Con
gress delegates, which by sheer coincidence in
cludes a person from an Admini.strati.on, one from 
a Universi.ty and one from a Company . They are 
Mr. J. Povey of the British Post Office, Prof. H. 
Inose of the University of Tokyo, and Mr. L. 
Gi.mpelson from ITT corporation USA. These 
commentators will give their impressions of the 
Congress for about five minutes each, and then 
there will be an opportunity for questions and 
comments from the floor . 

Contribution by Mr. J.A. Povey 

I am not going to be very original or controversial 
as my views have largely been expressed by the 
Chairmen at various working sessions, and parti
cularly by this morning"s discussion on the relation
ship between CCITT and the ITC. However, I will 
be brief. 

Starting wi.th a personal general impressi.on of the 
development of the ITC, it seems to me that there 
has been a strik ing improvement in the general 
standard of papers, covering the whole wide range 
of topics very well, and the're is clearly an increase 
in the number of people capable of studying tele
traffic problems effectively. Indeed, this led to an 
immediate reaction to the Congress program that 
there were too many papers. Also, I noticed a 
great improvement i.n the presentation of papers, 
authors being more concise with better timekeeping, 
and the procedure of employing Chairmen and 
Speakers has proved to be very effective. 

As a panel member from an Administration, 
thought I would say a word or two on what an Admi
nistration seeks to gain from an International Tele
traffic Congress, bearing in mind that an Administra
tion is a commercial enterprise involving very high 
investments of capital, with a rapid growth in de
mand for its services, in the number of services 
and in the technology need. Basically, an Administra
tion requires practical economic procedures that 
are soundly based, and so we should welcome many 
more practical papers deal ing with improving the 
economic efficiency of plant, and problems related 
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to forecasting and the day-to-day management of a 
system. In fact, I need not dwell on this as a good 
guide to the problems regarded as important to an 
Administration for its national service is contained 
in the 1 ist of questions currently under study by 
CCITT Study Group XIII for the international service. 
The full text of these questions has just been distri
buted to you by Mr. Tange. 

Two particular areas of interest may be mentioned. 
The first is the problem of traffic recording includ
ing determining what proportion of total investment 
should be spent on measuring equipments and what 
should be measured. Considerations of this topic 
may well involve new definition and wages of busy
hours, busy periods, traffic level, etc., and lead 
to changes to dimensioning rules and philosophies. 
All ied to this topic is the important one that we re
quire far more basic research into customer be
haviour, and traffic flows in networks. 

The second topic of interest is that of relating qual ity 
of service to grade of service standards to achieve 
optimum dimensioning of exchanges and networks to 
meet specified service and revenue targets. This 
subject too may require new definitions including the 
concept and perhaps measurement of value of money 
to custome rs • 

Finally, I should 1 ike to mention a benefit of the ITC 
I value very highly, that of meeting again my friends 
from other countries and holding informal but free 
interchanges of views with the possible development 
to close collaboration in programs of measurements 
or other topics of mutual interest. 

Contribution by Professor Dr. H. Inose 

First of all I must mention that, as an electrical 
engineer, my major interests have been in the uti
lization of the teletraffic theory as a tool in exploring 
and evaluating communications systems but not in 
the teletraffic theory itself. My impression I am go
ing to describe may therefore be based to that of a 
user rather than that of a theorist. 

The eighteen years of history of the International 
Teletraffic Congress just coincides with the period 
of revolutionary progress in communications techno
logy. During the period, the switching technology 
has continued to advance from step-by-step to 
crossbar and then to space division electronic switch
ing and will soon get into PCM switching. Along with 
the technological advances, the quantitative expansion 
of the telephone network has also been remarkable. 
It now covers almost every part of the world so that 
the role played by CCITT has become so important. 
Moreover, the rapid increase of data and image 
communications demands is adding a new flavor to 
the traditional telephone and telegraph services. 

To deal with the ever accelerating expansion in scale 
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and increase in complixity, and to attain highest 
possible capability, reliability, economy and environ
mental adaptabil ity, more and more serious atten
tion has been paid to teletraffic engineering as the 
most important tool of commun ication systems 
engineering. 

From my opinion, the activity of the present congress 
well reflects these situations and demonstrate itself 
to be able to cope with every aspects of the diversi
fied problems. 

One of the examples for this is the extensive studies 
performed in dimensioning, planning, forecasting 
and maintaining large scale hierarchial networks. 
The equivalent random method and the RDA method 
are now practically applicable to the dimensioning 
of networks and evaluation and extention of the 
method as applied to various circumstances were 
reported. Consideration was also made on the over
loading and the outages of the networks which have 
become a vital problem in accomplishing the in
creasing social responsibil ity borne by the commu
nications networks. 

Along wit h these studies, extensive and diversified 
use of computers was observed in measurement 
and processing of traffic data and in planning, fore
casting and maintaining the networks and the switch
ing systems. 

Another aspect characteristic to the present con
gress is the increasing number of contributions in 
the field of data communications or on-l ine comput
ing. Interesting papers were presented on the 
schedul ing algorithm of time sharing computer 
systems, on the queuing of buffers interfacing 
either a computer and its main memory or low 
speed terminals and a high speed trunk, and on the 
transmission and switching of data having a variety 
of speeds. All of these indicate that the teletraffic 
engineering is now ready to serve various problems 
to be encountered in organizing an integrated in
formation system which, in addition to the tradi
tional transmission and switching of information, 
can provide processing of information that assumes 
various forms. 

The third of the interesting features of the present 
congress, to my opinion, is the teletraffic engineer
ing as appl ied to the man-machine-interface pro
blems that arise in telephone systems. Various 
aspects of the subscriber behaviour were extensive
ly studied and the operator schedul ing as well as 
the dimensioning of operator positions were explor
ed in modern direct distance diall ing environment. 
In the 1 ight of the evolution of diversified types of 
terminal equipments, further exploration in this 
direction would surely bring about substantial im
provement in system configuration as well as im
proved interface with the social environment. 

The fourth of the impressive aspects of the present 
congress is the new proposals made in connection 
with the network organization and the switching 
network configuration. The distributed non-hier
archical networks with PCM environment, the semi
lattice and nodal switching networks as well as the 
various types of PCM switching networks will be 
subject to serious further studies. The discussion 
on the non-blocking networks of strict sense and of 
wider sense was resumed as it was in the last con
gress in Munich, and in this respect particularly, 
the absence of Russian delegates was felt unfortun
ate. 

Last but not the least, the extensive studies on the 
link systems, the graded multiples and the common 
control systems should diserve the attention. The 
achievements provides the real istic and valuable 
knowledges in dimensioning efficient switching 
systems for various applications. 

As for the theoretical aspect of the studies, the 
majority of the systems to be dealt with seems to 
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be too complex to be solved rigorously without some
what unrealistic assumptions. As the results, approxi
mate calculations with careful verification of the degree 
of approximation and the computer simulation have been 
more extensively employed. In this respect, it seems to 
me that the Rouche"'s Theorem, which was once prevai
ling, is now gradually and gracefully stepping out of the 
stage. Importance of the computer simulation, on the 
other hand, calls for the art of efficient simulation 
technique including the exploration of languages par
ticularly ori e nted for teletaffic problems . 

As w e look i nto the futu re, we are almost imme diately 
to face the p robl e m of o r gani zing an appropriate data 
network. As has been poi nted out, i t is quite clear t ha t 
the existing frequency division multiplex telephone n e t
works are not tailored for data traffic but it is not quite 
clear that whether the data network to be installed be 
line switching on packet switching, or be separated or 
integrated with speech and visual traffic, or hierarchi
cal o'r non hierarchical in network configuration. There 
certainly are numerous problems subject to seri ous 
consideration for the future ITC. Another problem of • 
great importance is the mobi le communication. In view 
of the enormO'..lS potential demands and of the possibility 
of frequency reallocation sooner or later, a large number 
of mobile terminals may be integrated into the public 
networks. Needless to say, this would also bring about 
a considerable challenge to the teletraffic engineers • 

As much as I look into the future, I do look back into 
the past. The ellegance and glory of the traditional 
teletraffic theory, seems to me, to provide a host of 
implications and suggestions. For example, the no-hole 
in the multiple assumption by E. C. Molina may not 
suggest something in the light of electronic switching? 
With such illusions or nightmares sometimes in mind, 
I enjoyed immensly the present congress and wish to 
express my hearty gratitude to the magnanimous hos
pitality of the sponsoring organizations. 

Contribution by Mr. L.A. Gimpelson 

Since it is more efficient to transmit signal differen
ces than the entire signal - especially for highly redun
dant messages - I will point out the congress"'s changes 
since 1970, rather than attempt to summarize six day~ 
in my short allocation. I will also indicate some papers 
I would like to read in 1976. 

These views are both as the industry representative on 
this panel and personally as an attendee of the last fou r 
congresses. 

Two areas received increased emphasis: SPC-systems 
and data traffic. While I welcome this, considering the 
amount of planning and development both administrations 
and industry are doing at present. this increase seems 
quite modest. Realizing the substantial technical chan
ges ahead of us connected with these two areas, it is 
curious to see equal time given to gradings as to data 
traffic, with the same comparison valid for gradings 
and SPC-systems. Wi 11 we provide the traffic techno
logy for SPC-systems and networks after they are 
generally installed - as was done for electromechani
cal common control switching systems? 

The Network Planning and Network E ngineering sessions 
have continue d t h e reporting of previous c ongresses on 
techniques for planning and eng ineering networks, wi t h 
a decided emphasis on compute r support. In talking to 
administrations on five continents since the last c on
gress, I b e li eve that their most pres sing n e twork 
problems are in large metropolitan areas; yet our 
papers this week have not sha red this concern. In 
Munich, T o ny Newstead r e ported a c hang e t o la r ger 
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investments in trunk networks than local ones. I 
suggested at that time that this was less due to the 
achievement of satisfactory metropol itan perfor
mance, than to the considerably higher revenue re
turn for trunk calls. Indeed, metropolitan perfor
mance in many of the world .... s large cities is dete
riorating, while also becoming more expensive on 
a per-line-added basis. I hope we will see signifi
cant approaches to the large metropol itan network 
problem presented in 1976. 

The Forecasting and Economic Considerations 
session i~ certainly a welcome addition, and its 
chairman s call for the awareness of the traffic 
community .... s role in national economies is most re
levant. (I can report that one of the questions I .... m 
most frequently asked is on traffic stimulation fac
tors for service improvement, conversion to cus
tomer dial ing and tariff changes.) Together with the 
Traffic Measurement session, notable for its prac
tical orientation, we are seeing increased and wel
come activity to support practical traffic work with 
economic justification. I see an interesting race here, 
between the simpl ified methods and the computer 

. program systems. By 1976 we will have seen the 
outcome, and I suggest that use of interactive termi
nals will be reported, giving the traffic engineer use 
of non-simplified techniques as he now uses a small 
calculator. The simpl ified methods and useful prac
tical tables which have been distributed at these con
gresses find use where the data qual ity does not jus
tify other methods. (Personally, I hope to see less 
rep:::>rting of routine and non-novel computer pro
grams in 1976.) These four very practically orien
ted sessions show the greatly increased work now in 
progress on networks of switching machines rather 
than single elements. 

At this congress we have had two sessions on queue
ing systems. Cl think there were three in Munich.) 
These papers represent the theoretical pole of our 
presentations. I agree that this work is needed for 
our basic progress. But I also feel we need two other 
aspects: one, a middle ground between this theory 
and practice; and second, less of a cataloguing of 
specific and frequently restrict ed queueing cases and 
more of a general or uniform approach, so that each 
case need not be separately attacked. 

And finally, from my view point the new star, network 
management; a small session, but I hope it will grow. 
This session, as with particular papers in 
others, indicates growing interest in the interr'elation 
between (rather than independence of) performance, 
economics and operations .. this last item being a signi
ficant addition to these congresses. 

These have been the changes; for the next three years 
~ would 1 ike to see these deltas continue, particularly , 
In the areas of practically oriented papers and with 
the congress anticipating our field .... s requirements . 

A postscript please. I have worked extensively in the 
past several years with administrations in what we 
now call developing countries. And I ask this question: 
what of this congress .... s report is applicable to their 
problems of congested networks, insufficient mainte
nance, long waiting 1 ists, severe economic problems 
lack of traffic data and historical records? Equivalent 
random corrections, for example, are of 1 ittle value 
for an administration with major congestion. Where 
are the techniques for traffic measurement in a con
gested network? What are the economic considerations 
for planning with severe capital investment limitations? 
CCITT sends out its experts to assist many such ad
ministrations and should we not deal with chronic pro
blems in addition to the properly dimensioned world we 
have seen in most of our papers? Since the World Health 
?rganization does not only deal with hea lth problems 
In Stockholm, Zurich and Melbourne, s houldn .... t we also 
deal with the unclean problem areas of traffic and net
works? 
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Contribution by Mr. E. Wolman 

Although we have not had eno~gh experience with such 
techniques to make a detailed report appropriate at 
this Congress, we think the delegates may be interested 
to know that the Bell System is heading toward comple
tely automatic procedures for trunk engineering and ad
ministration. We agree with Prof. Lotze .... s arguments 
in favor of manual methods; but the Bell System .... s pre
sent and predicted rates of growth, together with the 
increasing complexity of our dimensioning algorithms) 
are making manual calculation increasingly difficult 
for u s . Thu ~. O·.Jr t r-'uOlk d imensioning rules are being 
incorporate d in comp ute r p rograms whi.ch operate di
rectly on traffic data. This makes possible, as Mr. 
Berger and Or. Neal reported, the direct measurement 
of peakedness - though we still find it best to use nomi
nal values for some other parameters, such as the 
amount of day-to-day variation. The first field-trial of 
our trunk-administration program took place in 1972, 
and we hope to report our experience in this area at 
the next ITC. 

Contribution by Or. A. Elldin 

I have not seen any paper on the overall congestion 
which takes into account the traffic variations, such 
as situation of maximum traffic peak during the day) 
day to day variations and seasonal variations as well 
as a superpositioned growth trend. I am, however, 
hopeful that works on this subject will be presented in 
future congresses. Problems with traffic variations, 
the introduction of computerized traffic measuring 
systems and network management problems will name
ly very soon demand a stricter formulation of the grade 
of service criteria. These criteria will have to define 
how many times certain congestion levels are permit
ted to be exceeded before extensions must be made. 
This means that the busy hour traffic concept must be 
deepened. When this pOSition has been reached traffic 
forecasts can be improved, which means improved 
planning and more efficient use of capital for invest
ments. This is of utmost importance when the capital 
resources are 1 imited. 

The continued study of subscriber behaviour will also 
throw new 1 ight on the grade of service concept. 

Contribution by Mr. O. H. Barnes 

Traffic data so important to the usefulness of even 
the best telephone traffic theory, has consistently 
1 imited the value and use of our efforts becaus e the 
data .... s general inaccuracy and 1 imited q~antities. I 
suggest that this situation is about to change for the 
bet ter and we should again reevaluate our engineering 
service objectives and related work. Inadequate 
traffic data justifies our present judgement to work 
with .engineering service criteria of average, time 
CO~sls.tent, busy seasons, busy hour traffic, but sucr 
crlterla are relatively insensitive to service as the 
subscriber sees it. The level of our service criteria 
is selected low in the knee of load service characteris-· 
tic distributions in an attempt to p rovide Rmple buff<::!r 
among all offices to compensate for the range of the 
load vartance affecting hig h day and hourly distribu-
tions. A s a res ult, our equipment dollars are not 
distribute d optimally for higher day loads where sub
s criber r eacti.on is noticed and network management 
needed. 
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A new technology of integrated circuits and mini-com
puters has brought into commercial existence traffic 
data systems quite able to solve traffic data problems 
and remove most all data restraints. Further extension 
of this capabil ity is coming with LSI and micro-com
puter technology or computers on a chip. 

Some work on traffic data systems has been reported 
in this Congress by Mr. Myskja and Mr. Kyme. Mr. 
Wolman presents a use of peak hour statistics which 
has been studied very successfully for administra
tion of I ine concentrators. This can be used for small 
offices such as PABS:s or C.D.O.:s at low cost. 

In the Bell System we are currently install ing the first 
of a new series of integrated circuit mini-computer 
controlled traffic data systems. Seventeen of these 
systems will be in use through 1974 working with 
better than one mill ion traffic registers. Vendors in 
the USA are currently offering and install ing com
parable systems. These systems offer computer cont
rol, data computations, surveillance and short term 
traffic reports. Magnetic tape and computer port access 
is available for connection to other data processing 
machines for other calculations and reports. 

With a wealth of data at favorable cost, and I believe 
adequate error control, it seems evident that before 
the next Congress much work will have been started 
in converting to service and engineering, concepts 
more responsive to the upper tail of the busy season 
traffic distributions where customers react to service. 
This is likely to change some of our traffic theory and 
most surely traffic engineering and administration. 

I urge you to give more thought to these problems both 
here and in the CCITT. 
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