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Technlc_al Problems of Canadian
Data Network Interworking-.

I - Identification of Data Network Interconnections -

J.A. Field, HC Ratz El‘lC Mannlng, V. DiCiccio

Computer Communlcatlons Networks Group
University of Waterloo
Waterloo, Ontario

Executive: Summary

This report is the first of’ four on the technlcal problems of Canadian data network 1nterwork-
ing. This investigation was undertaken for the Department of Communications under Department
of Supply and Services contract: OSU77-00319: The overall objective was'to produce an appraisal
of the technical problems. and cost implications. of possible future. interconnections and interwork-
ing between the following Canadian data networks: Infoswitch, Datapac, Telex, TWX, dial tele-

" phone, -and Infodat and Dataroute: leased. lines. . The major emphasns was to be on the Datapac-
“Infoswitch and Infosw1tch dialed telephone 1nterconnectlons

The overall study 1s d1v1ded 1nto four major areas, each w1th a separate report These areas
are: G , : _

' (I) Identiﬁcation of‘Data Network Interconnection{s

1. Analysns of Datapac-Infoswntch Interworking

(I1D) Infoswrtch Dlaled Networks Interconnection .
~(IV) Datapac/Inf‘osw1tch Other Data NetWorks Interconnections

“This report: considers. the first item: the identification of- potentially desirable data network ‘
interconnections. The detalled objectives of this component of the study, as hsted in the contract -
work statement, were- as follows' ‘

(‘1) For public: data networks, taklng mto consnderatnon _
: (a). the technical characterlstlcs of existing and emerging data networks in Canada, and

(b)" the future 10 year prolected growth of different categories of data termmals and their 3 ‘

~geograph1cal location and concentrations in Canada, and }
(). the projected types and volumes of data. traffic that will be placed separately on each'
of the various public ‘data networks,

identify those combinations of data network interconnections that mlght be potentlally
’de51rable and are technlcally and economically feasible. :

@ For closed user -groups, ‘considering the potentlal traffic needs of large closed user groups
‘ - such as those- for COSTPRO, Electronic Funds Transfer Systems (EFTS) and the Govern--
ment Telecommunlcatlons Agency (GTA), is there a need for interworking or lnterconnec-

" tion between the. public data networks?. :

The study- indicates ‘that all pos51ble network 1nterconnectlons and interworkings can be -
divided into three.categories: range extension, access extension, and. interworking. Range extension
interconnections are where the. services of one network are extended to a larger geographical area
by 4n extension using some other communications service as a transport medium with the only pro-
tocol visible to the user being that of the target network. Access extension is where convenient
access to a network is extended by utilizing some other communications service as a “front-end” to
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the network or as a network access link. However, unlike range extension, in this case the user is
aware of the access network protocol, and must use it to reach the target network. Finally, inter-
working occurs where two, or more, networks co-operate to provrde the same service over a larger
geographical area for their total set of users.

It is found that both the access extending (i.e., dial telephone - other networks) and the inter-
working. (Infoswitch-Datapac, Telex-TWX and Telex/TWX Infoswitch/Datapac) connections
appear to be desirable from the user’s pornt-of-vrew and are technically and economically feasible.
However, while some range extension services now exist, i.e. leased line-Telex; and others are

technrcally feasible, the need for this type of service appears small, and ‘the same benefit to users‘

could be prov1ded by erther lower tariffs or by interworking.

The detalled observations and conclusions are listed below. It will be noted that none relate
specifically to’ closed user groups. At this time neither COSTPRO nor EFTS communications
requirements are sufficiently well ‘defined to permit analysis as separate user groups. For these two
groups the best estimate of their future service requirements indicates that they will be some com-
bination of point-of:sale, inquiry-response and possibly remote batch: Hence to the extent that we
considered. these. three applications, we consrdered COSTPRO- and.EFTS as completely as possible
at the current time. The GTA situation is different, in that useful information exists with respect
to traffic and terminal counts. However it is not a homogeneous group, but a collection. of users
whose’ requlrements are the same as. many non-governmental users. Hence any consideration of
general user: communlty mcludes all interconnections that are of interest to-the GTA.

Finally, it should be-noted that only limited. data related to expected communications termi-

nal growth is available. Hence, all growth prOJectlons should ‘only be vrewed as' possrble trends,

and not as reliable predrctrons
Data Commumcatzon Growth Trends .
The number of. termrnals in most’ appllcatlons areas w111 grow at approxrmately 20% per year for

 the: next few- years (Sectron 2.2). :
The- number of point. of sale termtnais will mcrease more rapidly than the average possrbly up to

50% per year (Scctron 22,1 7 . r
By 1985, between 50 to. 80% of all termlnals couId be pomt-of-sale (Sectlon 2 2 1)
Remote batch terminals, while i increasing at only 10% per year, and by 1985. amounting to only 2%

- of all terminals,. will account for 50% of. all data traffic (Sectron 2.2.2).

Tariff’ structures, along with 1ncreasrng urbamzatron, tend to encourage centrallzatlon leading to
growth being concentrated in larger centres, especially Toronto (Sectrons 2. 3 2.6, 3.2.1).

_ Telex and TWX will grow at the same rate as the total economy (Section 2. 5) .
Telex-and TWX growth past 1985 w111 depend greatly on the effect of servrce enhancements (Sec-

tion 2. 5)

~By 1985 Datapac wrll serve approx1mate1y 10% of all termrnals Infoswitch will serve fewer than

Datapac (Section 2.4).

If Bell Canada’s estimates are vahd Datapac will serve most of the remote batch termtnals (Sec-
tion 2.4). .

Continued centralization. 1nd1cates that. the dial telephone will continue as a convenrent and

economic method for local data communrcanons between low speed terminals and computers (e g.
time sharrng) (Sectton 2.6). .

- Pr eferred Networks Jor Pomt-of Sale Termmal Servzce

Contlnued centraltzatlon tmphes that leased lines and concentrators w111 contrnue as an et’fectrve
long distance service (Sectton 2.6). -

Dial telephone appears to-be attractive for credit card vertﬁcatlon activities (Sectron 2.2.1).

Credit card verification activities would benefit from Datapac-Infoswitch interworking (SCLUOH
22.0).
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Credit card verification activities would benefit from dial telephone access to Datapac, Infoswitch
and private leased line networks (Section 2.2.1).

For point-of-sale activities, depending on operation, leased line, packet switching and circuit
switching all may be feasible (Section 2.2.1).

Range Extension Interconnections .

Range extension interconnections of leased line to leased line, Datapac Infoswitch, Telex or TWX
are all feasible (Section 3.1),

Range extension 1nterconnectlons effectlvely exist for Datapac, Infoswitch and Telex. (Section
323, 3.24). .

Range extension 1nterconnectrons to- packet swrtched services are of value to (1) users in the small
number of centres not serviced by one but. not both TCTS and CNCP, and‘ (2) high volume users
"remote” from their main computing centre (Sectlon 2.3, 3.2.1, 3.2.3).

A major benefit of range extension interconnection for hrgh volume users is the reduction in cost
obtained by -accessing on-mesh switching nodes (Section 3.2.3). Reduction in tariffs for high
volume users would. give identical benefits and hence these 1nterconnectrons are not necessary from

. a service viewpoint (Section” 32 5)

The. need . for most other. range: extension . interconnections’ would be eliminated by provrdmg
Datapac-Infoswitch 1nterwork1ng (Sectron 3.2.5).

Leased line-leased - line (Dataroute-Infodat) rnterconnectron is only needed for a small group of |
cities serviced by’ either Dataroute- or. Infodat but not' by both, and is of doubtful economic
justrﬁcatlon given the small number of users (Sectron 3.2.5). -

Moreover, allow1ng users.to connect ‘both. Dataroute and’ Tnfodat lines to the same computer would‘
eliminate: any small demand for Dataroute Infodat rnterconnectron (Sectron 3. 2 5). .

Access: Extenszon Interconnectzons e

Dial: telephone access 10° Dat'tpac 'Infoswrtch and prrvate leased hne networks will contrnue to be .
of benefit to many users (Sectlons 2.2.1,,3.3). ¢ .

Dial access exists for Datapac and Dataroute » .
Dial access to. Infoswrtch and Infodat is. techn1cally and econom1cally feasrble (Sectron 3 3. 3)

© Interworking.

; Datapac-InfosWrtch 1nterwork1ng rs technrcally and economrcally feasible, and is of value to users ,
- (Section 3.4.2). : . : '

Connectrons ‘withiin Infoswrtch namely Infoexchange to Infogram may be of possrble interest to
users, This- mterconnectlon 'Ippeal's to be. of the same degree of complexrty as Infoexchange—
Datapac (Sectlon 34 3) - : : : :

. Telex-TWX represent the same user commumty, and the users would beneﬁt from interconnection. -

The connection is techmcally and: econom1cally feasible. (Section 3.4.4),

Both Infocall and Datapac are close to being able to provide a Telex-TWX like service. Inter-
working either Telex-or TWX with either Infocall or Datapac could provide a low cost nationwide |
message swrtchmg service. Such a-service is technically feasible (Section 3.4.6).

Dial telephone access to Telex or TWX would beneﬁt SOme: users (SeCthﬂ 3.4.5).
EFTS . " I g _ _
SeVeral scenarros for the provision of EFTS, in the absence of carrier network interworking, are

4 pl‘OVlded‘ in _kS_ect_ron 4, The_y are all technically feasible but the policy rmplrcatrons vary widely.
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1. INTRODUCTION

This report 1is the first of four reporting on a study
of the technical prdblems of Canadian data network inter-
working. This study was undertaken for the'Department qf
Communications under Depértment'Qf Supply and Sefviées con-
tract O0SU77-98319. The overall objective was to produce an
appraisal of the technical problems and cost‘implications of
possible <future interconnections and_interworking betweean
the following Canadian data networks: Infoswitch, Datapac,
félex, TWX, dial telephone, and Infodat and Dataroute leased -
lines. The major emphasis was to be on the Datapac-

Infoswitch and Infoswitch-dialed telephone interconnections.

The overall study is divided into four major - areas,

each with a separate report. These areas are:

I - Identification of Data Network Interconnections

IT - ‘Analysis of Datapac-Infoswitch Interworking

III - Infoswitch-Dialed Networks Interconnection

IV - Datapac/Infoswitch -‘bther Data Networks Interconnec-
tions

This feport considers the first‘item: the. identifica-
tion of potentially desirable data network interconnections,
with comments on their technical and economic feasibility.
The other topics are discussed in the companion reports
[6-8]. The detailed objectives of this segment' of the
study, as listed in the contract work statement, were as

follows:



For public data networks, taking into donsideration

(a) the technical characteristics of existing and
emerging data networks in Canada, and |

(b) the future 18 year projected growth of different
categories of data terminals, and their geographical
location and concentrations in Canada,‘and

(c) the projected types and volumes of data traffic
that will be placed sepa;ately on each éf the various
public data networks,

identify those combinations of data network intercéon—
nections -that miéht be potentially desirable and ére 
technically and economically feaéible. |

For ciosed user groups, conéidering the potential traf-
fic needs of large closed user groups such as those for
COSTPRO, Electronic Funds Transfer Systems (EFTS) and
the Government Telecommunications Agency (GTA), is
there. a need for interWOrking - or interconnection
between the public data networks?

Because the exact nature of services‘and detailed traf-
fic predictions for EFTS were not aQaiiable at the fime
of preparation of this report, we were fequested to ex-
amine.possible network approaches for the provision of
EFTS systems using Canada's public data networks in the

absence of a carrier—-provided internetwork service.




The advantages and disadvantages of each approach are
to be discussed as they relate to . the banks, big
businesses, small businesses, the COnSUmer, the common

data carriers and the regulatory bodies.

The traffic data baseé and projections of future growth
were, to the extent possible, to be supplied by the Depart-
ment of Communications. It was found, as the .work
progressed, that meaningful data of this natufe were very
scarce. Hence, estimates of much shorter duration. than 18
years were used. This is not considered a serious disadvan-
tage; the major trends are apparent, and  with the rapid
evolution in data communications, any detailédjiong.term
projections would only create a false sense  of certainity‘

about a very uncertain future.

The report does not specifically conéider the closed
user groups indicated under 2 above. First, witﬁ respect to
COSTPRO, it has been shown [5] that the COSTPRO projections
are of doubtful wvalidity, and of a very general nature.
Second, with respect to EFTS, these systems are still in the
discussion stage. Commeﬁts from equipment'mandfactureré in-
dicate that EFTS is still in the Ffuture, probably in  the
late 198@'s [9]. Hence, for bdth these closed user groups
the best estimate of their characteristics is that théy will
be some combination of current activities, i.e.,lpoint—of—

sale (POS), inquiry-response, and possibly remote batch.



Hence, to the extent that we conside; these three services,
we have considered COSTPRO and EFTS to the depth possible
.based on current information. However, a number of ap-
proaches for the provision of EFTS éystems using the padket—
switched hetwo:ks in the absence of carrier-provided inter-
networking are considergd. " The GTA is a different. situa-
tion; here recent and reasbnably detailed statistics on cur-
rent use, but not'growth, are availablé. However, as shown
in [5], it is not a closed user group, but a collection of
users, whose activities reflect essentially the same range

of service requirements as non-government users. Hence, any

N

consideration of the general population requirements will
include all the interconnections that would be of interest

to the GTA.

In summary, on the basis of currently available infor-
mation, there 1is no need to consider the closed user group
réquirements separately, nor. is it ©possible to do so

meaningfully.

The questions of growth in number of terminals and
traffic, and the effect of geographical location are
discussed in Section 2 of the report. The indicatiqns are
that all data communications activity except Telex/TWX will
grow at a rate well above the general economy. ‘The major
growth area will be point-of-sale (POS), .and it will

represent the dominant area for new terminal acquisition.’



However, remote batch will continue to be the dominant ac-
tivity from a traffic viewpoint. It is projected that by
1985 Datapac and Infoswitch will each service less than 10%

of the tdtal terminal installations.

In Section 3, the variouS'ihEérworkfngicdmbiﬁétions‘éré
considered  for usefulness, and technical and economic
feasibility. Interconnections can ~be divided into three
classifications based on their pufposa: range extension,
access extending and interworking. It is found that both
the access extending (i.e., dial telephone - other networks)
and thé interworking (Infbswiﬁch—Datapac,: Telex~TWX and
Telex/TWX - Infoswitch/Datapac) connections -appear to be
desirabie from the users' point-of-view, and are technically

and economicaily feasible.

In Section 4, several approaches for the provision of
EFTS systems. using the ﬁwo Canadian pécket—switched
networks, Datapac and Infoswitch, in thé absence of common
carrier—provided internetworking are discﬁSSed.  Tbe advan-
tages and disadvantages of each approach for the banks,
large and small businesses, the conéumer, the common data
carriers and the regulatory bodies~are detailed. Although"
all the approaches are technically feasible, tﬁe economic
and regulatory feasibility of some of the suggested ap-

proaches may be dubious.



For  both Sections 2 and 3 the conclusions are sum-
marized at the end of the section, and in Seqtion 3, at ‘the
end ‘of the major sub-sections. Fb; cohvenient reference,
the major conclusions are collected in point'form in the Ex-

ecutive Summary.



2.  PROJECTED GROWTH IN COMPUTER COMMUNICATIONS

2.1 Introduction

It is difficult to make a meaningfﬁl prediction.of<thé
anticipated overall growth in computer communications, and
on an indiqﬁdual service basis it‘épproaches the impossible.
The carriers are in the best position to make sdéh predic-
tions, and inéeed muét do so for business planning purposes.

However, in making such predictions they have knowledge of

1. their present customer base,
2, the historical growth rate, and
3. some idea, based on past sales experience, of the

relationship between the type of service, the cost

of the service, and the expected growth.
Consequently, in this section we will base our estimétes
primarily on carrier provided information, rather than on

users' thinking, frequently wistful, of what they will do.

Estimates must be used with caution, especially for re-
cently developed services. A classic exémple of the errors
possible in predicting growth is the paper "Future Data
Traffic", by R.W. Hoﬁgh [1], projecting all data traffic in
the U.S.A. up until 19960 (including mail, T.V., telephone).
The conclusions developed there indicated that by 1999 video
(i.e., Picturephone) traffic would amount to 188 times as

much as all other data traffic combined. However, as we




know, the picturephone was a commercial disaster. This was

‘not due to technical feasons_but resulted from neglect of

human factors; picturephone was not what the users required.
A very similar situation exists today with respect to data
communications. There 1is a wide variety of communications

services:

leased line, circuit switching, packet switching, and many
proposed services based on applications of these, such aé
CGSTPRO, Telidon and EFTS. They are all technically sound;
all the applications are of strong interest to some people;
however, it is too early to make reasonable estimates of
groth rates since the growth will depend very strongly on
human factors such as convenience and availability, . and on
the details of the services provided. Hence, while we shall:
present various projections, and comment on them, this is
done with a strong warning that they should only be Viewed

as possible trends, and not as reliable predictioné.

g.g Growth in Selected Application Areas

Figure 1 shows a projection of the totai Canadian ter-
minal population for the period 1976 to 1982 éé estimated by
Bell Canada in 1978 [2]. with the .exceptidn of POS
(inquiry-response) and remote batch the anticipated growth

in each application area is about 20% per year. This agrees

teasonably‘well with projections for 1976-1986 from the

Datacom'76 survey of usérs which indicates about 15% per

~year [3, Figure 1].
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Figure 1: Projected Canadian Terminal Populatilaon




Two cautionary remarks are necessary with respect to
interpreting Figure 1. First, the vertical scale in 'number
of terminals is logarithmic. Hence equal separation between
two upwards trending lines represents many more terminals at
the right side of the figure than at the left_side, and
further a small variation in growth rate (slbpe_of‘line) can
represent a very large number of terminals over a'few-yeers'
span.. Second, any projection of growth at ~some constant
percentage per year, represented by.e straight.line in the_‘

figure,

is basically unrealistie,_sihce ali growth must ultimately‘
saturate. The point at which this saturation will occur
depends significantly on the performance of the errell
economy over the next few years, and hence is‘impossibletto

predict. It.is unlikely that it will occur before 1985.

In conclusion, it would appear-that tefminal growth at
the rate of 2% per yearvis a reasonable estimate for most
activities, with POS applications (to be discpssed in Sec—
tion 2.2.1) heving a considerably higher growth rate and
Remote Batch (to be discussed in Section 2.2.2) having a
somewhat lower value. It is not possible to predict' which
of the available communications services will be adopted by

future terminal installations.

~1g-
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2.2.1 Consumer Point Of Sale

Discussions in the literature of consumer point of sale
appliéations indicaté that this is expected to be a major
growth area for data networks. The traffic génerated may be
either of the inquiry-response type, as in credit verifiéé?
tion calls, or may be of the transaction data type if the
recérds of point of sale transactions are . centralized.
However, few discussions make any attempt to estimate values
for either the expected traffic or number of termiﬁals. Two
projections, POS (inquiry-response) and POS (data collec—

tion), supplied by Bell Canada [2] are shown in Figure 1.

The POS (inquiry-response) terminal projection is par-
ticularly interesting. Over the pe:iod 1979 . to 1982 the
estimated growth rate varies between 30% and 1208%, seemingly
at random. The reason why Bell Canada split the POS data
into two groups is unknown. A possible speculation is that
the inquiry-response group represents activities such as
credit card verification, while data collection represents

detailed credit billing types of application.

Another estimate of point-of-sale terminals in the
retail trade is 111,089 by 1983 [9]. This estimate was
developed from the number and size of retail businesses
operating in Canada. The estimate includes appfoximately
half of the "point-of-value transfer locations" that cﬁrf

rently exist in the retail sector.

~11-




While both of the above projectiqns indicate strong
growth for POS applications, the large discrepancy in mag-
nitude makes a reasonable éuantitétive prediqtion difficult.
HoweVeE.between 50% to 80% of all terminals could be of this
class by‘ 1985. . A growth rate anywhere in the range of 25%

to 50% seems possible.

The division of the growth in POS applications among
communication services is not clear. Generally, these
systems are characterizea by many (and in the case of credit’
verification, simple) terminals which require access to one
point, or perhaps to one of a vefy few alte;nate' central
points. In many cases local concentrators are used to mul-

tiplex the data before transmission. Some organizations are

currently operating over private networks developed using

leased lines. Packet switching is an alternative that ap-
pears equally feasible. The Datapac 3201 sService appears to
have been designed with POS applications in mind. One com-

pany has been reported as using it for sales data collection

from 196 stores across Canada‘[lﬁ]. It should be ndted,

however, .that POS systems do not hecessarily require con-
tinuous communications activity. Some systems record saies
data loéally, and transfer it to a central siteAupoﬁ demand
during the evening.-.Fo? such a situation circuit switching
could be very apéropriate. For- credit Verification applica—i

tions either circuit switching or packet switching would

~13-
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seem reasonable. In all 'cases, the identity of the best
service i.e., most economic, reliable, etc., depends on the

specific application as well as the carrier.

.'Although thé digital communication seryices pfovidé
possible methods of cohnecting POS terminals, the low cost,
availability,' and possible alternate use of the dial
telephone system also make it very attractive to the small
general -retailer, especialiy for credit card verification.
One of the, K immediate problems associated~with placing poiht
of sale tfaffic on the dial telephone network is the nature
of the terminals. These may require, iﬁ addition to the
handset, devices such as numerié.keybbards, touch-tone key-
boards, credit card bar code readefs, of bther gadgets which
complicate the terminal and raise requirements for framing
protocols; Such a transaction telephone was one of the
first applications - of microprocessors in the U.S.A.

telephone system (1974) [12].

While it is impossible to predict what fraction of "POS
users will wuse a given communications service, it can be
stated that interconnection ang interworking will be re-=
quired, particularly for credit verification type functions.
Firstly, for economic reasons, no major system is likely to
be wholely dial telephone oriented, bdt rather the dial
telephone will be used to accesé the.iocal port of a leased

line, packet or circuit switched nationwide service.

-14-
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Secondly, since it 1is unlikely that all qredit' card

verification services will be on one network, some form of

interworking 1is very desirable to allow a retailer on one-

network to access the credit verification services which use

the other.

2.2.2 Remote Batch Terminals

The remote batch terminal estimapes in Figﬁre 1 appear
reasonable. While the value in 1976 is approximately three
times that reported in the Datacom'76 "leadin§ edge"_ survey
[3, Figure- 2@],. that survey made do attempt to survey tﬁe
total community and hence such a multiplier is not un-

reasonable,

The growth rate projection also appears-reasénable.
While remote batch activities continue to grow, . it |is an
established technoiogy relati&e to activities such as time
share, inquiry*résponse, on line banking, etc. and hence

should have a lower growth rate.

It is very important to note that the Datacom'76 survey
showed that remote batch termihals, while only 5% of the
total terminals, accounted.for 73% of the data communica-
tions traffic, and normally represent high volume high speed
communications. With a projected growth rate of only about
half that for other applications, the remote batch terminals

will be only approximately 2% of the total terminal popula-
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tion by 1985. However, they will still account for 50% of
the total data traffic. Bell Canada projections for Datapac
(4] indicate that in 1982 they expect approkimaﬁely”half the
packets to be due to remote batch. Hence, in spite of their
small numbers these terminals will be the_dominaht factor in
designing network communications channels and switch buffer

capacities.

2.3 Geographical Distribution

The geographical distribuﬁion of data terminals can bé
expected to be more concentrated than the distribution of
the general populétibn, because of the way in which dommer~
cial activity ‘converges disproportionately at élvery few
major ceﬁtres of population. As projected population growth'
shows further urbanization, commercial activity and the as-
sociated data terminals will show an aven: éreater

geographical concentration.

Communication tariffs frém data carriers always‘shéw a
decreasing per unit charge at longer distances. This has
the. effect of shrinking the distances between widely
separated points as far as cost. is concerned. The result is
aefinitely- to discourage decentralization of data‘handling
facilities, and to prevent the fragmentation of processing
among regionai centres in' favour of a sinéle céntre of
concentration._ In 1976 it was found that 67% of data traf-
fic in Canada had the Toronto region as the computer loca-

tion [3].
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For these reasons, we see the geographical'development‘
of déta networks very much in terms of the hub ahd'spokes of
a wheel. Even where the carrier has established a mésh com-
munications network across the country, it is to be .an—-
ticipated that the major traffic flows will be radial from
éing1é~ centres of concent;ation; It follows that the
logical organization from the point of view of efficienﬁ use
of communications facilities would be long leased line high
volume trdnks to and from remote concentrators and mul=-
tiplexeré. An example of this pertaining to off mesh pdints
gaining éccess~to.the Datapac mesh network is consideréd in
Section 3.2.3, and similarly f&r teletype zones 1in Section
3;2.4. It is.observed here that simiiar reasoﬁing applies
to nationwide networks, and»that for a sufficiently high
volume of traffic, it becomes economical to by-pass the

network by a leased trunk, to the centre of concentration.

"The. traffic volume necessary for such an arraﬁgement to be

economical, taking into account the extra access charges,

would be something in excess of one third of the full 24

hour traffic capacity of the lines.

2.4 Datapac and Infoswitch Growth

Only limited information for Datapac, and no informa-

tion for Infoswitch, is available with respect to expected

growth. 1In Figure 2 1s shown the projected growth for
Datapac (Bell Canada, 1976) [4]. The interesting feature is

that by 1982 the total estimated Datapac growth rate is

-17- -




Number of Terminals

[ S
S Jat R Em M 1

!

-t ' ‘ ' all terminals ",/””’i,

all Da?apac

Data@é

o —

10t
T
A . : //‘ q——
i _ . — 7 Datapac 33XX
1004
1
1
/
100 — — b T 1 |
1976 1977 1978 1979 - 1980 - 1981 1982

Figure 2: Projected Datapaé Terminal Population~

-18~




levelling out to approximately the same rate as for the
total terminal estimates of Figure 1, with the number of
‘Datapac terminals being approximately 19% of the total.
Further, éonsidered on an incremental basis, the estimated
new Datapac installations range from 15% (1979) to 6% (1982)

of the estimated total terminal installations.

These observations must be used with care. The data in

both figures represents "stale" estimates; unfortunately

more recent estimétes are not available. Further, there are
some identifiablé errors, namely, the values for Datapac
33XX service. This service for remote batch 'terminals was .
only recently announced. Further the number of suéh ap-

plications projected for this service by 1982 exceeds by

approximately two times the total estimated population of

remote batch terminals. Againét these observations it must:
be noted that both estimates were produced by the same or-
ganization, and that their view of trends should not have
changed significantly in the period between the‘ two
estimates. Hence one is 1éft with two alterna-

tives: (1) the two sets of data are reasonably consistant

"which leads to the conclusion Datapac will only service

about 10% of the total terminals (this is not necessarily

equivalent to 10% of the communication traffic) or (2) at

least one set of data is fauity, which leads to no conclu-

sion being possible.
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One' area where the estimates appear significant is for
remote batch proceésing applications. The estimates 1in
FPigure 1 appear reasonable. For example, the value in 1976
is approximately three times those reported in the
Datacom'76 "leading edge" survey [3, Figure 201. The
Détapac 33XX: service estimates in 'Figﬁre 2 exceed the
estimated terminal count from Figure 1. While this is im-
possible, and the estimates for 33XX service are obviously

high since the first of this series, 3383, was not offi—

.cially announced untilepril 1979, it should be noted that

these estimates impiy that Bell Canada expects to capture
all the users of this service. This - application accounts
for approximately 78% of the data communications'traffic in
Canada (Datacom'76 [3]). Economic anaiysis contained in [5]
tends to confirm that such a capture is possible. Against
the economic arguments, howevef, there are the questionsv of
convenience, reliability, etc., that are impossible to as-

sess. Hence, while such a capture is possible, the growth

‘rate is impossible to predict..

No estimates are available for the expected number of
Infoswitch installations. Based on 'relative economic
analysis as reported in [5}], it is unlikely that Infoéwitch
will be more popular than Dafapac. Therefore'iﬁ is probable
that Infoswitch will also only capﬁufe a small share of the

market.
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2.5 Telex and TWX Growth

The number of Telex and TWX terminals is relatively
small, in the order of 40,009 with approximately 99% being
Telex. Data filed with the CRTC indicate that fhe carriers
anticipate a growth in revenues in this area:of 6 to 7% per
year over the 1978 to 1982 period. Undoubtedly part of. this
increase will be made up by'increased usage of éxisting ter—
minals,  hence the increase in number of terminals will be
less than 6%. This is of the same order - of growth that  is

typically predicted~for the economy'as a whole.

On the surface there is little reason to expect ahy
dramatic deviation from these slow growth prédictioﬁs.
However,.two users on asynchronous Infocall can use Infocall
to provide a Telex-like service aﬁ greatly reduced costs;
Permanently éonnected-Datapac 3191 could be easily enhanced
to do the same thing. Such connections would, of course,
lack the existing large Telex and TWX subscriber list. Sone
sort of mergéd Telex~Infocall or TWX-Datapac (or combina-
tion) could greatly alter the ecohomics of this service and
lead to significant changes. ‘In this regard it should be
noted that discussions of extensions to Telex are -already
taking place in CCITT. Hence, because of thg possible
interconnection with other services, thé long term: future
for Telex-TWX is unlikely to be the élow Qrowth forecast by
the carriers. A prediction of when, and by how much, the

terminal counts and traffic flow will be altered is im-
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possible since it depends on the offering of a new service.
However, given the normal slow development of Telex and TWX
separately, and slow large'scale‘acceptance of new services,

it is unlikely that any major change will occur before 1985.

2.6 Summary - Projected Growth

On the basis of the limited information available it
appears as if the number of data communications ;erminals.in
many applicationé will «continue to grow at a rate in the
order of 20% per year until at least 1985, It 1is very
probable that POS applications will grow at up to twice that
rate, and will provide over half the terminal couﬁt by .1985,
Remoté batch applications will grow at a lower rate, but by

1985 will still account for 50% of the total data communica-

tions traffic.

The traditional message switching services, Telex and
TWX, will probably grow at about the same rate as the
overall economy in the short term. Beyond Ehat) inter-
working with Infoswitch or Datapac, or'improveménts due- t§
new technology, will probably cause major changes in ser-—
vices and costs. The timing of such{ a change cannot be

predicted.
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The growth will continue to be concentrated in major
cities, with Toronto beidg the dominant area. This &oncen—ﬁ
ﬁration means that the dial telephone will continue>t6 bé a
convenient and economic method of local data communications,
with leased 1lines with concentrators continuing to be
economic for long distance activities. The<Datapac and In-
foswitch networks will probably have less fhah 19% of the
terminals by 1985. However, it is very probable that thése‘

networks will carry a much dJdreater fraction of the data

traffic.

In view of.the rapidly changing nature of data com-
munications, computers and terminals, the cost and useful;
nesé of a service may change rapidly. Hence, while the
above projections indicate general trends, there is little
point in trying to obtain a more detailed breakdown. vIt
should also be noted that some aspects of computer'com—
hunication»may be very sensitive to the overall econdmy._ In
particulaf, depending on economic'conditions_firms may ad-
vance or defer the large investmenti needed for  POS.
Therefore one should not be greatly surprised when reality

differs from the projections.
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3. POTENTIAL AREAS  FOR INTERWORKING AND INTERCONNECTION

3.1 Introduction

One can make‘an argument that there is a real user need
for eQery combination of interconnections between pairs of
data communications services. Similarly one can argue that
all such interconnections are technically feasibls, since
connectiné the two .services to a' siﬁgle computer wosld'
provide ‘an interconnection mechanism. The real questions
are: how much simpler the interconnection can be made than
a computer, and whether‘ there 1is sufﬁicient demand to

justify the cost of the resulting interconnections.  The-

‘question of demand will be discussed in the folloWing sec--

tions, While the: detailed technical considerations are

covered primarily in the companion reports [6-8].

Before discussiné a method of classifying intetconnec-
tions, the common feature of interconnection speeds must be.
considered. In' Table 1 are shown ths data transmission
speeds available for the various services. It will be noted
that the spesds available are essentially the same across
all sérvices. Further the most commoh speeds for data
transmission, 306, 60¢, 1200 and 2460 bit/s [3,5], are
universal for the dsta communications services. Hence there
isAns significant data transmission speed capability barrier
to interconnection provided both end points sperate at the

same speed.
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Table 1
Line Speeds Available

Asynchronous:

5¢, 75, 11i¢, 134.5, 156, 3904, 689, 1209

Dataroute X X X X X X X X
Infodat X X X X X . X X X
Infoexchange. | X . - X | X X
Infocall X X . X . EX ‘ X
Datapac 3101 X . X X X X
Telex ' X X X

Synchronous:

1299, 2499, 4866, 9690, . 19204, SGQﬁG

Dataroute X X . X X X X
Infodat X X X X X X
Infoexchange X X X X
Datapac X X X X
Infogram X X X X
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Connections between different speed end-points are not

‘available, except for the packet systems, due to lack of

flow control protocols +to ©prevent overrun, -etc.: This
restriétion would obvibusiy also apply to any interconnec4
tion. Some speed change could be.accommodatea by inserting
multiplexors or concentrators for cases of several low speed
terminals .connecting to one higher spéed system. V(The“
packet networks normally fall into this class when the  end- .
points are at diffefeht - speeds.) Providing more general
speed changing than this requires the pfovision of‘_stdrage
and flow control mechanisms, i.e., coﬁverting the inter§§n~
nection to a packet or ﬁessége system. It also meéns lthat
the higher speed end would be operating much below rated
speed, which is wasteful of chahnel éapacity. However,
given the wide rangé of speeds avai1ab1e on médern ter-
minals, and the wide fange of speeds supported by the car-
riers, we see nb negd for avgeneral speed—changing intercon~
nection. Hence, for the balance of the discussion ‘we will
assume that speed change does not occur except for'packst'of

message networks.

All possible network interconnections and interworkinQS'
can be <classified into three categories: range ektension,
access eXtension, - and interworking. Range extension
interconnections are. where the services of one network are
extended to a larger geographical area by an extension using
some other communications service as a transport medium with

the only protocol visible to the us=r being that of the tar-
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get network. Access extension is where convenient access to
a network is extended by utilizing some other communications
service as a "front-end" to the network or as a network ac-
cess link. However,.unlike range extension, in this case
the wuser is aware of the access network protocol, and must‘
use it to reach the‘tatget netﬁork. Finally, interworking -
occurs where -two; or more, networks co—dperate to provide.
the same service over a larger geographical area“or for
their total set of users. Each of these claésifications,
and the intercénnections that it includes, will be diécuSsed

in the following sections.

3.2 Range Extension Interconnections

3.2.1 Introduction

Data communications networks are usually represehted in
termé of a national grid, which ddes not show the amouﬁt of
traffic in the branches or the effect of noniinear tariffs.
In terms of traffic volumes [3] and the effects of tariffsi
(Section 2.3 above),'the.appropriate topology is that ‘of a
hub (Toronto area) with spokes réachinq out td.othér parts
of the country. Clearly then, importaﬁt potential intercon-
nections are those which extend the fange of economical coh—
munications from the hub. One would expect the extension of
range to follow from empl&ying communications faéilities-at
near capacity, especially at longer distances. 'This

suggests digital leased. line trunks operating near full
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capacity and primarily in the East-West direction. Ac-
cordingly, we review interconnections with leased line ser-

vices under the general heading of range extension intercon-

nections.

g.g,g_ Leased Line - Leased Line (Dataroute~Infodat)

Generally these services operate at  the samelline
speeds (see Table I), service the same areas andvhave iden-
tical tariffs. Inte:connection would require some elastic
buffer storage because of different primary clbcks vénd an
interface to convert . the framing to the.specifications of
the two systems. Certain cities are serviced by one ﬁetwork
rather than the other, so that for these geographic loca-

tions there can be a requirement for interconnection.

The following are on Dataroute but not Infodat:

Trois Ri&ieres Chatham
Jonquiere | Brantford
Sherbrooke | » .St. Catherines
Fredricton . Lethbridge
CharlottetoWn. : Brandon-

The following are on Infodat but not Dataroute:

‘Brampton » Oakville

In éddition, the 1link from Sudbdry to Thunder Bay,
which exists in Dataroute, is absent in 1Infodat. In the

latter case, connection is via Toronto and Winnipeg with a
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corresponding. increase in tariff, Thus messages from Sud-

bury westward, or Thunder Bay eastward would wish to  travel

by  Dataroute at least for the first lap of the Jjourney.
Leased digital lines may often require analogue exten-

sions to reach destinations past a network terminal point.

3.2.3 Leased Line - Datapac/InfosWitch

Leased 1line connections into Datapac service are tech-
nically feasible; indeed a form of such connection 1is used
by the carrier to provide Datapac 3988 and 3101 service to

subscribers in cities that do not yet have a physical

" switching node. 'There are reasons to look at the Datapac

tariff charges, for very heavy users who' are located off the
main mesh; that is, in Grades 4, S, and 6 service areas..
This may be a rare requirement since most heaVy- users afe
likely to be 1located 1in Grades 1, 2, or 3 serQice areas.
Nevertheless, for points off the main switching node mesh,
the tariff includes ﬁransmission to.the hearest.switch‘node
before proceeding onwards to the destination. Indeed, if
the 1latter is also in the source city, then it is necessary
to pay for the transmission distance to the switching node
and return. For heavy users, the mandatory connection from
source to switch;ng node might be replaced by a digital

leased 1line so that "access to Datapac 1is made at the

switching node.
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If a 1leased 1line. is wused to access Datapac at a
switching node, the economic advantage can be estimated from
the tariffs. Datapac usage charges over the replaced link
are saved, and the node cﬁarges at the 'switching nodev are
much- less than at off-mesh nodes. On the other hand, the
digital leased line that_replaceé the Datapac 1link incurs
access charges at each end as well as uéage costs. The
question revolves around whether the traffic volume is lsuf—
ficient to average out the additional increment in acéess
charges to advantage. The wvolume of traffic required »to 
achieve this .econpmic advantage is greater at higher line

speeds (bits/sec.) but is less at longer distances.

Some indication of this trade«off  bétween line speed
and distance for Grade 5 and 6 offices is shown approx-
imately in Figure 3. For itraffic volumes in the. region
marked "leaSed line" it is economicaily advantageous to ac-
cess the Datapac mesh by a leased line trunk to a switching
node. For higher speeds and lower volumes falling in the.
regioh marked  "packet" it remains advantageous, from the
tariffs, to directly access Datapac. ih some appiications,

therefore, it might be economically desirable from the

user's point of view, to access Datapac only at a switching

node, and to use a leased line to transmit to that pbint.

Similar alternative arrangements can exist with Infodat
and Infoswitch, whereby Infodat trunk lines are used to ac-

cess Infoswitch at the most economical point. Since Infodat
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and Dataroute are the underlying networks in each carrier's

system, such alternatives are technically feasible. For

‘those 1locations which are only serviced by one carrier (See

Section 4.2.2) it might be necesséry to have an interconnec-

tion between leased line services in order to implement such

range extension alternatives. 1In these cases,. interconnec-

tion between Dataroute and Infodat would be required.

g.g.g‘ Leased Line - Telex/TWX

A connection into the Telex/TWX networks via a leased
line has the effect éf. extending the range of access of
these networks. Teletype charges are based on zones which
are fairly lérge} indeed, two statiqns on opposite sidés of,
but near a boundary will find the charges not fairiy related
to the'disﬁance between them.' A station with a large volume
of data directed to terminals in aaneighbouring zone - might
very weli find considerable economic advantage - in taking a
leased line.into that zone and joining'the-teletype network
at a 1local woffice there. (This option exists for Telex.)
The volume of.traffic involved must be.sufficient to averége
out the penalty of the additional 1leased line access

charges.
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3.2.5 Summary - Range Extending Interconnections

The wusefulness of leased line extensions to Datapaé,
Infoswitch, Telex and TWX to provide lower cost service for
high volume users located at- some distahcé from their
prihary deétihatioh,is obvious. - This faciiity exists for
Telex. It could be easily provided for Datapac or in-
foswitch since it would, in most cases, involve a connection
with Dataroute or infodat, respectively, whiéh are the
underlying communications 1links for these services. It
should be noted, however, that such interconnections do not.
increase thelnumber of users nor provide increésed access.
The equivaleht benefits to the user could be provided by in-

troducing volume sensitivity in the tariffs.

There would appear to be some appiication,for range ex-
tension‘iﬂterconnections of Infoswitch via Dataroute, and
Datapac via Infodat to service the regions that are not
covered by both Datapac- and Infoswitch service. (The number
of such locations is small, and interWorking between Datapac
and Infoswitch would eliminate the need for any such ar-
rangement.) The interconnection 1is simple, being to a
switching computer, rather  than toV another communication

line.

With respect to Dataroute-Infodat intefconnection,

‘there is potential need only where an area is served only by

one network. The connection is technically feasible, but

may not be economically feasible given the limited applica-

-33-



tion. It may be simpler to allow any users that require
such service to make the interconnection via their computer

systems, thus avoiding the need for a direct connection.

3.3 Access Extension Interconnections

3.3.1 Introduction

An access. extension inﬁerconnection is one that exiehds
the convenience of, and the geographical area for, aécess to .
a data communications service without modifying the basic
service provided. 1In our view such an extension bcdurs when

the dial telephone system is used to access either private

‘networks constructed from leased lines or public networks

such as Datapac and Infoswitch. In such cases the telephone
network does not ‘enhance the basic network service,_but
provides a convenient_ahd ubiquitous access mechanism to the
service for 1low séeed asynchronous systems such as key-
driven terminals. This type of access.is of‘great value to
many users, and as'wili be discussed in the following sec-

tions, either exists or could be easily provided.

The dial telephone system représents a vast number of
possible sourceé of data; i.e., terminals from which data
may be entered after dialing the number of a computer host.
Iﬁ might be noted that, in principle, such access intercon-
nections could be symmetric, i.e., not only couid.users ac-
cess the data communications network via tﬁe dial telephone

system, but the network could also place outgoing calls if
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required. The need for this.latter facility does not appear
to be as great as for the former. In particular, for out-
going calls the network must Kknow the user 1location
(telephone number) unlike the incoming call case where the

user, as source only, may move around at will.

3.3.2 Dial Telephone System and Leased Line

Thé dial telephone-syétem is a very attractive com-
munications system- because of the wide availability of ac-
cess to the network, since millions of private and commer-
cial customers are already interconnected by an extensive

circuit switching system. However, for data transfer, the

‘circuit connections are not easily made symmetrical in

direction with respect to call initiation. To go frém a
digital leased line to a dial. telephone destihation.requires
a gateway comprising at least a processor and autodialer to
access the telephone system. Because of the protocol to
operate these as wellias the coupler, modem, and aﬁswerAback
device at the destination, the channel is not as transparent

from end to end.

The telephone line is also limited in the data speeds
thatb‘it can carry. Of course, a higher épeed»leaSed line
can be partiﬁioned into subchannels of lower speeds. Ar-
rangementsA whereby a leased line service finds its destina-

tion in the telephone network is similar to inter-city tie-

line services that replace ihdividual long distance calls

for customers with heavy traffic requirements. The dif-
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ference occurs in data communications in the extra technical
requirements at the gateway and at. the receiver. There does

not seem to be a single user type that would lead to a large

aggregate demand for this type of interconnection.

The connection ffdmndial telephoﬁe to digitai ~leééed,
line 1is already available under Dataroufe; therefore, it is
certainly technically feasible. CRTC has recently approved
Ehe interconnection of the dial teiephone network with in—

fodat.

3.3.3 Dial Telephone System - Datapac/Infoswitch

Dial telephone access into Datapac currently exists,
and CNCP has recently received permission from CRTC for sﬁch
an interconnectién for Infoswitch. - The fact that the car-
riers are providing such a service clearly indicates its

potential application; Technical details on how it can be

- provided will be found in a companion report [6].

The requirement for placing outgoing calls from the
data network over the feléphone network to a user>system are
less obvious and have been discussed somewhat in Section
3.3.2., One possibility is to providé an improved Telex/TWX
type of service, but this seems of~limited value to users
unless this forms part of a more general interworking as
will be discussed in Section 3.4. The most obvious applica-
tions for such dial-out service afe automatic diéling and

recording of data from remote stations, 1i.e., weather
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instrumentation, and returning batch type results to a user
from a computer some period of - time after the user had

originated the request.

While the demand fdr placing outgoing calls from #he
data network over the telephone network ié unlikély  to ' be
high, neither is the system very complex since an addressing
plan, CCITT Recommendation X.121, exists-toAcarry telephone
numbers -across public packet switching networks. The tecb—
nical problems of such a service are discuésed fully féf In-
foswitch in a companion feport [6]. The:situation for

Datapac would be very similar to Infocall and Infogram ac-

" cessing the dial telephone neatwork but somewhat simplified

because the same carrier operates both systems.

It might be noted that the-Currént cost of permanént
low speed (i.e., 300 bit/sec) Datapac and Infoswitch.connec—
tions is $68/month. On the other hand the cést of a
telephone plus modem is approximately $35/month [5]. Conse-
quently the economic penalty to a ﬁser of not haviﬁg dial-

out is not large.

3.3.4 Summary - Access Extension Interconnection

The use of the dialed telephone system to provide ac-
cess to private networks cohsisting of leased lines, and to
the public Datapac and Infoswitch networks is of great valge
to many users. It is of particular wvalue to public time

share computing services, and to private computing
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facilities providing .timé shafe computing to  widely
distributed users (i.e. not all in the same building). It
also appears that it has applications for POS credit
verification applications with transaction telephone sets.

Such access connections already exist for the TCTS services,

and areAtechnically>and»economically feasible for the . CNCP

services.

1

The wvalue of dial-out from leased line or public data
networks to the teiephone system is less clear. It is ob-
viously technically feasible, consisting of essentially a
call originating modem plus some control logic. However,
the number of users is probably small, and the economic

penalty to a user of not having such a service 1is probably

minor.

3.4 Network Interworking

3.4.1 Introduction

Network interworking occurs when two networks co-
operate to provide'a service to the user. One example 1is
the telephone system, which consists of several independent

carriers co-operating so closely that the result is

(usually) invisible to the user. However, the co~operation.

need not'be that close and the common service may be less

general than the services which either of the networks

provide separately.

Two obvious examples of potential interworking are
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In both these cases the carrier services being provided are
so similar that they obviously are intended for the‘ same
community of users. Further, it is obvioué'that some users
will be forced ﬁo uUse both services because neither service
provideé. all required user to user’linkages. As an. example

we may cite the companies which are subscribers to TWX.

However there are other interworkings of potential
value. | One  such area 1is Infoexchange - Datapac .and‘
Infoexchange—Ihfocall/Infogram to service.Ausers‘ that ﬁor—
mally fequire; circuit (packet) switchihg but must oc-
casiona&ly commuhicate with'other users who are packet (éir—
cuit)  users. The second - such area is the combination of'
Telex/TWX with dial telephone with Datapac/Infoswitch to
providé a univéréal message switchiﬁg system accessable from

any terminal and/or computer in the nation.

These various possible systems will be discussed in the

following sections.

3.4.2 Datapac - Infoswitch Interworking

The Infocall/Infogram sérvices provided by Infoswitch
are al@ost identical to those of Datapac and will service
essentially the same user community. Hence it aépeafs as if
many users will have an apparently- free choice of which
network they choose, Qith the choice being based ohly on
cost and quality of service; rather than type of service.

However, "community of interest" considerations, i.e., EFTS,
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may require a large group of users to adopt one particular
network. This adoption will probably not be the best for

every 1individual wuser dues to cost, user location, or other

“applications for which the user requires access to the other

-network. Interworking would eliminate this need - for

"community-of-interest" users to be on the same network, and
hence would be of value to many users by allowing them.to
choose the. optimum network based on their overall data com-
munications requirements. Interworking potehtially also al-

lows: increased relliability by allowing alternate paths,

depending upon the number and location of gateways.

The techniques of providing such 1interworking are
discussed in detail in a companion r_eport [7]'r The conclu-
sion reached 1is that such interworking is technically and

economically feasible.

3.4.3 Infoswitch Interconnections

Within Infoswitch, between Infocall and Infoexchange no.
interconnection problems' exist since the terminals may
operate in either Infocall mode or Infoexchange mode. The
service mode is part of the addressing protocol at call coﬁ-
nect time. This assumes that both terminals are operating
at the same line speed  and that either, both are syn-
chronous, or both asynchronous; If tﬁese conditions are not
met, the connection is not feasible without great difficul-

ty.
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Interconnection between Infoexchange and Infogram is

similar technically to a connection between Infoexchange and
Datapac as examined in [7]. However, -since there are
problems concerning charges, reliability, etc., wﬁéﬁ two
different carriers are involved, it should be administra-
tively simpler. . It should also be noted that,; given the ef-
fectivé interchangeability of infoexéhange and Infocall as
source terminals, there 1s no need for aﬁ asynchronous

Infoexchange to Infogram interconnection, since asynchronous

Infocall to Infogram already exists. Hence the need is for

synchronous Infoexchange and Infocall connections to In-
focall, but the demand for this type of service 1is un-

predictable.
3.4.4 Telex-TWX

These services have, eséentially, the same  user . com-
munity. The current situation is analogous to having two
separate dial telephone systemé. Accordingly, interconnec-
tion makes very good common sense from the user point of
view since it‘avoidS~the requirement for duplicate services.
The. interconnection of these services has taken placé in the
U.S.A. under Western Union [11] and therefore the ‘technical
and economic feasibility of interconnection has been proven.
The estimates of growth of these services by the carriers is

rather modest (order of 6% per year).
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3.4.5 Telex/TWX - Dial Telephone System

An interconnection between Ateletype and the dial
telephone service may be attréctive .in those applications
where the receiver may be unattended, or where a hard_cppy
is required at the fééei&er. .Fof éxamﬁle, péint of sale
data ﬁay be processed through a dispatcher device to deliver

orders in print at a supplier or warehouse teletype.

3.4.6 Telex/TWX - Infoswitch/Datapac

It may be desirable for some users of Datapéc to be
able to call a teletype.terminal and leavé a hard copy mes- .
sage. Some modifications may be required Eo the Datapac NIM
but these seem reasonable, and the inteﬁcohnectioﬁ is tech—
nically féasible- An international standard, X.121, is

available to assist in the network addressing that would be

required.

In the reverse direction, a teletype terminal could
dial the nearest NIM as a destination, where the packet
forming functions are performed. Because the NIM address
and the eventual receiver address must both be supplied from
the source, there is a double addressing problem. Depending
on how this double addressing problem is handled, either a

specialized Datapac NIM for Telex/TWX, or a gateway between

Telex/TWX and Datapac is required.

The above arguments also apply to Telex/TWX connactions

to Infoswitch. It would appear that asynchronous Infocall
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would be the simplest option for such interworking.

This interworking appears to offer the possibiiityvof a
universal nationwide message switching service with many ex-
tra Serviee’ features, possibly some aspecté éf "electronic
mail". However before any serious analysis caﬁ be pef—
formed, very detailed characteristics of the expected traf-
fic wouid be required. An essential component of this

information wohld. be traffic statistics for current Telex

and TWX service.

3.4.7 Summary - Interworking

The most significant interworking'&bnSideréd above. was
Datapac—InfoswitCh. Since both these neﬁworks will be
providing international cdnnections, it seems 1ogicai that
they should also be compatible on the national scene. The
interworking would be of value to the user. Interworking,

considered fully in [7], is feasiblé,

The second area for possible interworking is Telex-TWX.
Interworking is technicallyffeasible and is desirable £from

the user viewpoint.

An area that requires further study 1is Telex/TWX-
Datapac/Infoswitch interworking. This system | appears
feasible, but detailed knowledge of possible traffic is re-

quired to evaluate the economics of such a service.
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3.5 Summary - Interworking and Interconnection

The major area. of useful interconnection in the near
fdture is using dial telephone to access private networks
based on leased lines, or public packet or circuit switched

networks. Such access is of immediate use to many users.

Interworking of Infoswitch and Datapac, and of Telex
and TWX, is of value to ﬁady users. Sinée Infoswitch and
Datapac are new sefvices, and will lbe.‘growing, it éeems
reasonable that interwbrking be introducedvearlier to allow
the users the maximum degree of <choice.  Interworking of

Telex and TWX would eliminate the anomaly of two identical

~disjoint services serving the same user base.

For  the longer ~term, = an interworking . ~of

Telex/TWX/Infoswitch/Datapac should be carefully studied.
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4. APPROACHES FOR THE PROVISION OF EFTS

4.1 Introduction -

This section explbres several network approaches for
the provision of Electronic Funds Transfer Systems (EFTS)
based on the use of Canada's Public Data Networks (PDNS)'-in
the absence of carrier p;ovidéd interconneCtion.‘ The advan-
tages and disadvantages of each approach aré discussed .with
the focus on the implica£ions of each system for thé banké,
big businesses,.sméll businesses, the consumer, the cémmon
data -carriers and the ;egulatory bodies. Tﬁe degree of

interworking provided by the banks as a group is also ex-

amined.

An EFTS system, for tﬁe purposes of this discussion,
contains two types of traffic. The first type;‘ calléd
interbank traffic, relates to the transfer of payments among
Canada's banks for the cleéring of cheques, etc, This 1is
the type‘of traffic ohe would expect in a Canadian Payménts
Associa£ion clearing house. The seécond type of traffic,
referred to in this Chapter is interbranch traffic. This
traffic includes not only the transfers required among the
branches of each bank, but also the transactions between in-
dividual branches and EFTS customers. . For a 1érge retail
éhain, the EFTS traffic may be routed from the store,
through the business' own computer,‘to the bénk branch, A
small retail business, which consists, perhaps, of a single

outlet, would probably route EFTS traffic directly from. the
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Point-of-Sale terminal to the bank branch. The two types of
traffic place different demands on an EFTS system  with

respect to the requirements for interworking.

The individual EFTS systems are discussed in the fol-
lowing sections. They are presented roughly in their ordéf
of complexity with respect to the additional interworking

facilities they require.

4.2 All Banks Use One PDN.

The first séenario for the provision of EFTS invoives
all the banks acting in a united fashion to choose one of
the two PDNs for all interbank and iﬁterbrancthFTS traffié.
In this EFTS system, the provision of ~ PDN interworking by
the <carriers becomes imﬁaterial from the banks' vieWepoint.
The banks may also benefit from "industry-wide" commqnality
in the use of subscriber access protocols and services.

However, they would tend to become "locked in" to the par-

‘ticular PDN which they originally chose, since it would re-

quire a very.large effort to move the entire EFTS system
from one PDN to the other. Therefore, the banks would be

sacrificing any benefits which might be obtainable from car-

rier competition. -

A large business may not be very significantly affected
by the adoption of this type of EFTS system. The corpora-
tion could make a free <choice between the PDNs -for the

provision of communications between 1its corporate com-
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puter (s) and its POS terminals. However, the corporate com-
puter would have to connect to the banks' chosen PDN to ac-
tually interface with the bank's EFTS computer. For a large

business, the added cost of a single connection to either

PDN would be small.

For a small business, this t&pe of EETS system might
actually'bé advantageous. Although forcéd fo place its POS
terminals on the PDN chosen by the banks for EFTS, the small
business would benefit from the fact that all the banks are
available on the particular PDN. Tﬁerefore, the firm could
do business with any of the banks without penalty - all

would be equally accessible to it..

From the carriers' viewpoints, this would'be a highly
undesirable méans  for the provision of EFTS.- Althouqh the

amount of traffic involved in EFTS systems is not known, it

- could potentially grow to be quite large. If one carrier

captured all of this traffic, it could jeopardize the
viability of the other carrier's PDN. Any reduction in com-
petition could result in price increases for .the consumer,

and is therefore an important concern for the reghlatory

bodies.

4.3 All Inter-Bank Traffic on One PDN

In this EFTS scenario, each bank independently chooses
a PDN for inter-branch traffic, with all " the inter-bank

traffic carried on one particular PDN by mutual agreement
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among the banks. As a result, some banks may suffer the
faifly small disadvantage of requiring connections td .both
nets; " one for their inter-branch traffic and the other for
the inter-bank traffic. However, this disadvantage is off-
set by the fact that each bank would be free to choose the
PDN which it perceived to best meet that bank's needs;.for
interbranch traffic. Also, each bank would be free to mer
its inter—branch traffic from one PDN to the other if the

bank became dissatisfied with the service offered.

The implications of this EFTS system for lérge business
would be ~even less. significant than in the previous
scenario. Corporations would be free to choose either PDN
for their intra-corporate éommunications. Some of'them may
have to obtain a\connection to the other PDN for their cor-
porate computer(s) to interface with the EFTS .services
provided by the bank of their choice. However, the corpora-
tion could jqdiciously choose a bank which offered EFTS ser-—
vice on the PDN to which the corporation»already‘was con-

nected, if it wished to do so.

Small businesses probably cannot afford to move their

POS terminals from one PDN to the other, even occasionally.

Therefore, a small business may be limited to ‘the subset of
banks which offer EFTS service on the PDN to which the busi-
ness' POS terminals connect. If the business has a strohg
preference for one particular bank, then it is forced to

connect its terminals to .the PDN chosen by the bank. The
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small business can only make a free choice of PDN if it is

prepared to be flexible about its choice of banks.

From the carrier viewpoint, this scenario is much " moére

desirable than thé'prévious one, especially for the carrier

‘which'lost all the EFTS traffic. Competition is preserved,
which is of interest both to the consumers and the
‘regulatory agencies. However, there is a possibility that

‘the banks which connect to both nets may somehow offer their

customers a general gateway service between the PDNs.

4.4 All Banks on Both PDNs

in this édenafio,~ éach bank uses both;ﬁetWofks fér
inter~branch traffic; Inter-bank traffic is handled in ‘an
ad hoc manner, using individual pairwiSe'cbnnECtions between
banks on whichever PDN is most cdnvénient. The result is

that there is some inter-bank traffic on each PDN.

The banks suffer the small penalty of being required'to>

obtain connections to both PDNs, for this scenario.

However, the advantages are very significant. Each bank

could switch traffic at will from one PDN to the other for .

reliability, improved service, or selective routing to op-
timize tariff costs. This would force the carriers into an
openly competitive situation, but one in which there would

probably be a good portion of traffic on each of the two
PDNs.

This scenario may be optimal for both large and small
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business, since they could obtain EFTS service on the
network of their choice from the bank of their choice.

Small businesses would be able to switch to any bank easily,

- without changing the terminals' network connections.

This scenario appéars to have no direct effect on the

consumer.

From the regqulatory viewpoint, this ScenafioA certainly
enhances competition. ‘waever, i£ sdggests a number of bank"
computersAattached:to‘both detwqus:ih the absence of car-
rier provided gateways; A.logical"COnclusioh:is that ‘banks
'may, in some way, provide internetwork gateway  services to
at 1least large customers. Tﬁis méy be very difficult to
detect. Also, although the interwdrking service offered by
the .banks wouid be competitive in price, it might also be

very non-standard.

4.5 Inter-Bank Virtual Circuit Level GateWay

In this scenario, each bank connects to the PDN whiéh
it has indiQidually selectéd. Inter-bank traffic betweén
banks on different PDNs is routed through a common gateway,
which operétes at the virtuél call 1eve1. by concatenating
virtual calls 6n the two PDNs. This is identical to the
type of gateway which the-carriers theﬁselves would provide,

although in this scenario the gateway is provided by the

banks acting as a group.

From the banks' standpoint, this alternative requires
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each bank to cénnect to only a single PDN.for the proviéioh
of EFTS service. Fufthermore, a standard‘gateway, would Dbe
used for alljintér-bank traffic destined for the other net.
However, each bank loses some of the flexibility which it
~had in the last scenario, for dynamic‘allocation of traffic

for reliability and tariff cost optimization.

For both big‘andlsmail busidesses, this scenério for
the provision of EFTS ‘is.very similar to the scenario in
which alliinter—bank'traffic is handled on one PDN, Large
cbrporations -may' find thaﬁv their choice‘of.a PDN for the
intra;corporation.net énd:their choice of a bank  are at

odds; they may be required to. obtain connections to both

'PDNS, Small banks will find both their choice of banks to

be constrained by their choice of PDN and their choice of

PDN will be‘consttained by their choice of banks.

This scenario appears to have no diréct effect on the

consumer.

If two gateways were implemented,vone in.the west -and
one in the east, ﬁhe gateways could always choose to‘foute
cross country traffic over the more economical PDN. This
may be perceived as a disadvantage by the carriers. There
may aISO'be some regulatory difficulties pertaining to the

operation of a value added network by a value added carrier.
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4.6 Inter-Bank Application Level Gateway

This scenario is identical ‘to tha last one, except that

the bank—pfovided virtual circuit gateway(s) between ';he.

PDNS'_are'replaced'by bank~provided gateway(s) which "under-

sféﬁd“} aﬁd7§é}iiéibéfé_iﬁ, ﬁﬁé‘ﬁFfé'ihtéf—bahk traffic abQ
pliqa;ion.. In the previous écenario,~ eaéh bank woula
establisthirtual calls to every other bank for the trans-
mission of-ihtér—bénk tréffic; Some of theée cails would be
rouﬁed throﬁgh the gateway. For this _scenario,: each bank
would ésﬁabiish virtuél calls to the gateway itéelf. The
gatéway would receive all the inter—bank traffic from each
bénk,.‘and' would acf as a clearing;house whose task is to
receive 'and .deliQer' all the intér—bank EFTS traffic
(possibiy even regardlgSs of;whether or not the traffic'rehA

quires internetwork transmission).

Thé advantages and disadvantages to ail partieé would
be identical to those discussed for the VpreviouS’ scenario,
except that the banks might'benefiﬁ from an ddded reduction
in the soffwaré requifed;to‘suppoff inter-bank traffic |if

this "smart" gateway is adopted.

4.7 An Inter-Bank Value Added Network

For this scenario, each bank would individuallyA choose
a PDW for inter-branch EFTS»traffic. Inter~bahk EFTS traf-

fic would be handled by'a special "bank network" which would

be a value added nétwork consisting of leased lines for data
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-trunks and bank-owned switches for nodes. This would

provide the banks with complete control over the seérvices
available on the bank net and may enharice -the security of
interbranch traffic. (This point may be of over-riding

Aimportance from the bank's point of view.) However, the

-banks would be faced with the ﬁask~of.acting in- concert to

perform the network administration functions.

The impact of this scenario on - small ’ahd 1args
businesses would not be sigsificantly differenf from some of
the other approaches.for the provision of EFTS, ’Depeﬁding
on which PDN the business EFTS customer chose, some subset
of ‘the banks ‘would have EFTS systéms'aVailaﬁle to hiﬁ._
Large business users may require connections to both PDNs,
while small businesses would become locked'is to one PDN and

one subsét of the banks.

The provision of EFTS based on this approach would
imply a substantial loss of potential revenue for the car-
riers. . Also, there may be requlatory difficulties related

to value added netwbrking.

4.8 An Inter-Bank and Inter-Branch Value Added Network

This approach expands the "bank net" discussed in the
last section to include the inter-branch traffic as well as

the inter-bank traffic. 1In this scenario, businesses would
attach directly to this "bank net" to obtain EFTS services.

This would have an added advantage for the banks; they not
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only sell EFTS services to customers, but also sell the com-

- munications services by which those services are available.

The large businesses may not be.significantly affecﬁgd
by this approach tblthe provision ofAEfTS. They are:still
free to choose"betWéen“the‘ PDNs fof* their ‘own iﬁtf&l
cgrpo;ation commﬁniCations. Perhaps the banks;‘actigg in
thé role of a Qalue éddéd carrier, codld‘aléo.offe: éervices

on the "bank net" for this purpose.

Small bﬁsinésses; which ‘would  attach their POS ‘ter-
minals directly'to‘the "bank net", might view it as.a double
edged sword. On the one hand, the bank net would be par-
tially more respectful; cégnizant, and reactive to the long-
term needs of the small business EFTS customer than:the com-—
mon carriers.. On the other hand, the small businesses Qould

definitely be locked into the "bank net", and - may be re--

quired to use services, as part of a total package, which

could be more economically purchased elsewhere (such as from

a service bureau).

‘The carrieré ‘would ‘definitely lose a large amount of
revenue ffom the PDNs in this scenario. However, this
revenue would be.partially recovered fromvan inqreaséd use
of leased linés'as data prunks invthe "bank net", However,
this may  act to dampen the extension of PDN services to an
increasing number of locations; the growth of PDNs may be
sﬁunted to the detriment of non-EFTS customers. Also, the

carriers may be forced to enter into competition with some
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of the services offered by the new network.

Obviously, this scenario is fraught with difficult
regulatory issues relating to value added carriage and to
the restriction of "bank net" services to services per-

taining only to EFTS.

4.9 .Shmmary‘—'Provision'gé EFTS

The above gections\présent Sevefél alterhativé$ for the
provision.of EFTS systems, based qun the Qse of Détapéc and
Infoswitch in fhe abSén¢g of cérriér—provided intérwaking.
All of these épproachés are technically feasible. Each of

them has édvantages and diSadvaﬁtageé which must be traded-

off based on the amount of traffic, number of 'customers of

various types and the regulatory énvi:ohmeht, before the
relative'merit‘of each aéproach can be determined. Also,
dépending on the types of services and amount of traffic in-
volved, not all of the alternatives may be feasible from an

economic or regulatory viewpoint.

The approach discussed in Section 4.2 1is father un-
likely due to the  amount of sacrifice of individUal bank
independeﬁce which is involved. The alternatives presented
in Section 4.6 and 4.7 require not only united acﬁion on the

part of the banks, but might also be fairly expensive. Sec-

tion 4.8 presents a scenario which could be unworkable. for

either of those two reasons, and which also evokeskpotential

regulatory difficulties. Of the remaining approaches, the
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one presented in Section 4.5 is most similar to an EFTS

system which uses carrier-provided interworking.
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