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TRANSMITTAL LETTER AND_SUMMARY
February 28,. 1973.

Dr. D.D. Cowan, Chairman
‘Utilization Sub-Committee
CANUNET AdVISory Committee
Department ‘of ‘Applied '
‘Analysis and Computer Science
University of Waterloo

- Waterloo, Ontario.

Dear Dy. Cowan:

- With this Tetter we submit our report entitled "CANUNET - Inter-University

Computer Services Traffic Study" which describes the work carried out over
the past nine months under a contract with the Waterloo Research Inst1tute
and based on funding from the Department of Communications, Ottawa. -The
report is divided into six sections which are summarized as follows:

INTRODUCTION

The CANUNET Advisory Committee report of March, 1972, entitled. .

“A Proposal for a Canadian University Computer Network", recommended
that a detailed study be undertaken of potential network applications
to form the basis for a more quantitative forecast of network traff1c

Fo11ow1ng from this recommendat1on, and with Department of- Commun1cat1ons ‘
financial support Mr. T.A. Croil.was retained by The University of
Waterioo Research Institute on behalf of ‘the CANUNET Utilization Sub- -
Committee to carry out a more detailed analysis of the potential for
'1nter—un1vers1ty computer services. ‘ _

The survey approach adopted was to first 1dent1fy the components of -

the inter-university computer service market - sellers, buyers, products -
and then to estimate the size and growth rate of this market. ' :

THE CURRENT MARKET FOR INTER—UNIVERSITY:COMPUTING SERVICES

A questionnaire was sent to 45 Canadian universities to determine the
current supply and demand for on-line computing services.  The con-
clusions drawn from an analysis of the survey results were as follows:

* A majority of respondents have genera] compuner service needs they
cannot sat1sfy w1th their ex1st1ng fac111t1es and staff
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* Some university needs for enhanced computer serv1ces are
partially satisfied by on-line serv1ces provided by other
un1vers1t1es _

* The total value of current inter-university services within.
‘regions is less than 1% of the total expenditure on computing
services at Canadian .universities; the value of services
fbetween reg1ons is-insignificant. L ' s

* Expans1on of on- 11ne services within reg1ons cou1d sat1sfy
- most of the current comput1ng of universities. _

'POTENTIAL GROWTH AREAS '

Growth in inter-university' computing is expected to occur in the
provision of both generalized and specialized services. The:
greatest growth in generalized services should result from smaller
universities meeting their general computing needs: through term1nals‘
connected to computers at larger universities, similar to Trent's
present arrangements. Major opportunities for growth in specialized
services, defined as those which provide the remote user with

access to-either specific applications services or facilities
-dedicated to specific computational functions, appear to exist in
‘centralized administrative and bibliographic data bank services.

FACTORS AFFECTING GROWTH:

There are a number of factors which will have a major influénce on
the rate and direction of growth in 1nter-un1vers1ty computing
services. ,

* Un1vers1t1es in the1r current financial situation may be
interested in sharing resources. _

* There are limited funds ava11ab1e to computer users for off—- | S
- campus comput1ng . o | | | o

* Universities have 11tt1e exper1ence in market1ng computer
. services. V

*  Support for remote users W111 be a new and 1mportant requ1rement
- for successful off-campus services. o

*. Communications costs make on-Tine computer services at some ‘
remote Tocations too expensive. ,

* Data. banks are generally still in the early stages of development.
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% Networks are p1anned or under deve]opment wh1ch W111 1nf1uence B
the growth patterns of inter- un1vers1ty comput1ng services.

A11 these factors, except for the first one W111 tend to- 1mpede the
growth of network services unless some s1gn1f1cant changes are made
in the organizational and adm1n1strat1ve framework in wh1ch ‘computing
serv1ces are current]y offered. _

Cons1derat1on of these factors, together with the current market and
opportunities for growth in inter-university computer serv1ces, form
the basis- for the forecast of CANUNET traff1c ‘

FORECAST OF INTER-UNIVERSITY TRAFFIC

Both an optimistic and a pessimistic forecast are presented to
reflect the uncertainty which exists about the future development
of the inter-university computer service market. The pessimistic
forecast is based on inter-university traffic continuing to account
for about 1% of the total university expend1ture on computing, even

~if it is not possible to remove the major barriers to growth.

Assuming that the cost of computing in universities will grow at

10% per annum compounded, then the‘pessim1st1c forecast is for a 10%
growth rate in inter-university services. It is expected. that this
growth will come primarily from an expansion of generalized services
provided by larger universities to smaller-ones.. The optimistic ’
forecast is based on achieving an annual compound growth rate equiva-
lent to that projected for the data communications. 1ndustry in
general, or almost 20% per annum. Development of new unique services’
from data banks or specialized computational facilities is expected
to account for the difference between the two forecasts.

Based on commun1cat1ons,represent1ng on average 20% of the cost of
inter-university serV1ces, the optimistic forecast indicates that
communications services, as a component of university computer

"expend1ture cou]d reach $2 66 m1111on per year by 1990

CONCLUSION

It has. been est1mated e]sewhere that an 18 node CANUNET with 50 Kbps
Tines would cost between $2.2 and $3.3 million and with 9.6 Kbps
Tines between $1.5 and $1.9 million per year to operate. Assuming
that the optimistic forecast of communications usage is achieved, :
and that it is all on CANUNET, then, based on these network operating

. cost estimates, it is- poss1b1e that CANUNET could be running on an

annual.cost recovery basis with 9.6 Kbps 1ines between. 1986 and 1988,
and with 50 Kbps Tines between 1989 and 1997.



We have enjoyed this opportunity to participate in the CANUNET project -
and trust that this traffic study will provide useful additional data
- for continuing examination of the network's feasibility. It is also
our hope, if it is decided to proceed with the project, that this
report will be of' use in formulating a basic strategy for the success-
ful implementation and operation of a Canadian University Computer
Network. . ‘ R

Yours.truly,

4

cc. Waterloo Research Institute ,
Department of Communications, Ottawa.
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1 INTRODUCTION

There are three‘basic issues ré]ating to the development ahd Operatioh

{

~ of university computer networks:

: Are.computer-networks-technica]]y feasible?

This issue is rea]]y a1ready reso]véd. There are operatiqna1-'
university networks in the U.S. and U.K., and the necessary
skills and'techno]ogy.are'ava11ab1e in Canada to build similar:

“hetworks.

Is there a suitable administrative framework for university

" network operation which will ensure that users get efficient and

effective services?

Proper coordination.and management of a netWork will be a complex

job and will be a key requirement for successful,opératibn,

% Is there a potential market for university network services

which will support the cost of operating the network?

If the universities are to build a network as a technical
research project and then hand it dVer:to another brganfiatidn
for its use, then this is not a relevant issue. waevef; if
'vuniversities‘are to build a network for their own ﬁse,.it is an
‘important issue.’ For only by identifying a jong tekm need for
the network, will it be possjbie to develop the on-going
cbmmitment necessary to make it work. | |

\ .
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~ Organizations building or operating university networks in other parts

of the world have not yet fully resolved the Tast two 153qéé1f In fact,

~in some cases, efforts have focussed primarily on the-techno]pgicai'

aspects, and the difficult problems relating to the effeCtive‘and'

efficient use of the network are only now being identified.

The approach”to’ CANUNET has been somewhat different. From the outset it
was felt that all three issues must be addressed-aé-part of any proposal

for CANUNET, because of their ‘interrelationships and u]timaté impact

- on the success of such a project.

This report deals specifically with the potential market issue by

~attempting to forecast the value of inter—university computing serviceé

in Canada over the next twenty years. The background and approach to

this.prbject are as follows :
1.7. Background

If CANUNET is to be a viable operational network, then clearTy
some estimate of the traffic, ité,value and distkﬁbutidn, are
required for the financial planning of its deSign,kdeve]opmeht

and operation.

This need was recogniéedAby theLCANUNET‘AdviSOry Committee in

November 197] when it established fburtsub-cbmmittees, one of
», whféh was assigned the ﬁask of studying network utilization.

The Utilization Sub—Cbmmitteefs first report forméd part of

"A Proposal for a Canadian University Computer Network" prepared
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by the CANUNET Advisory Committee for the Departmentlof COmmuni—

~cations, Ottawa in Mérch 1972. This report.was presented‘in‘tWO

parts: the first pakfxexamined'the>prob1ems inherent in
implementing various applications on a computer network, and the

second part surveyed the specialized computer'app11cations

presently under active development in Canadian universities. In

most cases these applications were71dentified‘1n very genéra]I
terms, and a detailed study was récommended‘to form the basis for

a mbre quantitative forecast of network traffic.

Fo11ow1ng-from this recommendation, and with Department of

- Communications financial support provided through the Waterloo

_ Research Institute, the Ut11izat10n SQb—Cbmmittee Was.asked'to\

carry out a more detailed analysis of the potential for inter-

university computer services. Mr. T.A. Croil of T.A. Croil

Associates was_éubSequent1y retained by the éub—tommittee,"

commencing 1in May 1972, to carry out the necésSary Surveys and ' ;

interviews and to develop a forecast of potential network -

- traffic.

Study Approach‘

The 'study was planned in three steps: preparation, survey  and -

. analysis.:

"a. Preparation:

The Tirst step was a preparatory one designed fO'ensure .
that'the‘apprOach to deve1op1ng the forecast was well

thought out and tested prior to the survey. ‘This"step
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| 1nc1uded appointment of prov1nc1a1 representat1ves to prov1de
Tocal Tiaison during the survey, a survey . of fore1gn exper1ence,

and the development and pre-testing of a‘quest1onna1re...

3 'Representatives were appointed primari]y from‘the'CANUNET
Adv1sory Comm1ttee membersh1p, to represent the un1vers1t1es
1n each province dur1ng the course of th1s study

(Appendix 1.1)

Fore1gn‘exper1ence in network forecast1ng Was found to be
very 11m1ted; There were no traff1c stud1es preced1ng
- the commitment of funds and the construct1on of the two
major British uniyersity-networks at Bristol~andeEdtnourgh.
On the continent, the on1y'study 1dentff1ed was a general
one on data communications conducted by IBMiZurich and‘
“based on salesman's forecasts; \Inbdtscu551ons with
personnel direct]y associated with the ARPA’and;MERIT”
networks in the U.S., it was determined that no traff1c
stud1es had been conducted prior to construct1on of
either network. The National Science Foundation, wh1ch
is becoming 1ncreasing1y tnteresteddin network deve]ooment,
recognizes the need for such forecasts but be11eves an
operat1ng p1lot network is necessary to prov1de the bas1c

forecast data.

A questionnaire was prepared to be sent to all data centre

directors,'pre—tested by the'Proyincial Representatives,
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and commented on by DOC and university personnel at

Waterloo, York and Toronto.

b, Survey

_The survey approach adopted 1n the study was to first 1dent1fy.

-.the components of the 1nter-un1vers1ty computer service
market - sei]ers, buyers and products - and then to estimate
the size and growth rate of this market Two surveys were _
conducted to identify the market components: the First to

- establish for each university in-Canada its potentiai»as both
a. buyer and seller of genepralized comput1ng serv1ces, and 1ts_

- current buying and seiiing habits, the second to estabiish,

with the-heip of key workers in the fie]d,»the:market -

potential for speciaTized services, many. of which are not yet '

generally available at universities, but which could, in-

time, be substantiai-generators of “inter-university traffic.

c. Analysis: ,
| In this iast"step the resu]ts:of the surveys were anaiysed
.and;an asSessment made of the factors affecting growthr “This
data and information formed the basis for a forecast of the

~ growth in the inter-university computing service market.

Following from this approach, the body of -the report is organized into
four main sections. Section 2- describes the current marketifor inter-
university services; Section 3'identifies the areas of potential market

growth in terms of both generalized and specialized services; Section 4
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describes the major Ffactors which.may encourage or impede gr¢Wth'in:thev

- market; and, based on the foregoing, Section 5 contains a forecast of =

rinter—university computing to 1990;




2.1

2 THE CURRENT MARKET FOR INTER-UNIVERSITY COMPUTING SERVICES

‘In order to help establish a basis for making projections of future net-

wofk"traffiC, a survey was carried out‘tb determine the'cﬁrrent.supp1y

and demand for on-line computing services at universities. A queéfjon—
naire wasAdeVeiQped for this purpose,andzsent to the Directors:of Computer

Centres at 45 Canadian uniVersities. ‘Appendix‘2;1 contains a copy‘of the

quésfiohnaire and a Tist bf the directors to whom it was sent. QueStioh—
_‘nairés were completed and returhed'by‘40‘un1versitjes with answers based

~primarily on services offefed by the main computer centres. . Other

significant Unjversity computer centres were reported and are Tisted in

Appendii 2.2, The conclysions drawn from an analysis of the survey

results are as follows :

2.1. A majority of'respondents have general computer service needs

they cannot satisfy with their existing faci1ities and staff.

a. 34 of the universities responding indicated that they were
unable to satiéfy all their 6h-campus cbmputing;heedﬁfi'The
disfributjoﬁ‘of thesé'uhiversities indicates that this is a
common probTem 1n.a11 regiohs. |

Total Total Universities Reporting

Region Universities Respondents vUnsatisfied_Needs;
~ Atlantic 10 8 7
.Quebec 7 _ 7 _ _ 6
Ontario 17 15 ‘ 14
Prairie S8 7 | -5
B.C. 3 3 2
- 45 : 40\ _ ' 34
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In ohdek‘bf priority, the categories of génera]’serviées needed

across - the country, as ranked by the. un1vers1t1es, are as
fo11OWS :

- 'T1me ~-sharing

- Computation software packages (e.g. statistical and.
: ‘mathematical routines) o

- Plotting . .
- Data base management software packages ;

- Other (e g. specialized data. conversion, back up,
production of documentat1on)

- Remote batch services

- Graphics :

- Administrative services software
- Local batch services

- Education software (e. g CAL)

In some cases un1vers1t1es are p1ana1ng to meet h1gh pr1or1ty
needs, such.as t1meeshar1ng sery1ces,'1n the next twelve months.
Appendix 2.3 eOntains a detai]ed'breakdown of the needs'at each.
university. Of course, because of response t1me requ1rements,

some of these needs could not be sat1s1fed from remote 1ocat1ons.

Respondents reported on the extra resources,they wou]d.kequire
to provide these additional services. In order of priority
they are : | |

- Software

- Periphera]s

- Memory capacityn A
- App]ication.progkame

_ - Time-sharing facilities

- CPU capacity
- Extra staff



Exhibit 2.1

RESOURCES REQUIRED TO MEET UNSATISFIED NEED

" EXTRA P PRIORITY OF RESOURCE REQUIREMENTS

"RESOURCE . — T
» REQUIREMENT = ATLANTIC ONTARIO- QUEBEC PRAIRIE B.C. CANADA

o () (13 . W) (W () @
COMPUTER CENTRE: | S

1. CPU Capacity 4 5 4 1 6

2. Memory Capacity 1 5 5. 2 4
- 3. Peripherals 2 2 3 2 2 N 2
4. Timesharing Facility. 3 4 5 2 5

5. RJE Support | 4 9
6. Software 1 2 2 (.
7. App11cat1on Programs 3 4 - &3

8. Staff - ' . 3 038 7
9. Staff skills | R 4 5 8
 TERMINALS - L NUMBER OF TERMINALS REQUIRED .

1. Timesharing © YES® 125 28 35 . . 12 200

2. RIE N 4 N2 7 13

* Numbers in brackets 1nd1cate number of un1vers1t1es report1ng this
vlnformat1on :

*k Atlgnt1c un1vers1t1es indicated a need but did not spec1fy the :
humber . . ,

NR - Not reported. .
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- Additional skills

- RJE support
In add1t1on they reported a requ1rement for 200 te]etype :
compat1b1e‘term1na1s and 13 batch terminals which 1s»abou_t~

a 20%‘and 25 increase reépectt9e1y over current figures.-
It can be'seen in ExnibitAZ 1»'which'snbws a breakdown by

region, that pr1or1t1es for add1t1ona1 fac111t1es and staff.

vary across the country

~Some university needs for enhanced computer services are partially

'satisfied-by on- 11ne"services provided by other uniVersities

21 réspondents indicated that they had the capab111ty and capac1ty

to prov1de on- 11ne serv1ces to other: un1ver31t1es, and of these 16

' .reported that they are current]y engaged in this act1v1ty f'The

services offered by these un1vers1t1e39 the related term1na1s 1n
use (both on and off campus), and the extra term1na1s which cou]d '
be\served are shown in Appendix 2. 4‘ ‘From th1s data the f011ow1ng

est1mates were made of terminal d1str1but1on across Canada :

Number of Individua] Terminals: (TTY,.2741, 2260, etc.).
eIn Use Potential Extra Capacity

Atlantic - 21 42
Quebec* 290 290+
~ Ontario** 409 - 172
Prairie 199 174
B.C. . 132 - 87
Total 1,051 765+

* Exc]ud1ng Sherbrooke -
**Exc]ud1ng Western, Ottawa and some of Toronto. ‘The office of
“Computer Coord1nat1on estimate is 500 for all 0ntar1o universities.

o,
\



" Number of Reader Printer Terminals: (CDC 200, 2780, etc.)

In Use. ‘Potential'Extra~Capacity

~ Atlantic ' 9 9 | N
Quebec . - 10 - 20 - a
- Ontario* 12 | 9
~ Prairie m | 40 -
B.C.** 6 14
a8 - 92

* Exluding Westernf Ottawa; Waterloo. The office of Computer
- Coordination estimate is for 25 in all 0ntar1o un1vers1t1es.

*k Exc1ud1ng U.B.C. on-campus terminals.

- The major university suppliers and customers for these inter-

university services are-as follows :

~ Major - V Universities & Colleges.
Region Supplier University - Receiving Services
 Atlantic DaThousie ~ N.S. Tech., St. F. Xavier,

Acadia, St. Mary's.

U.N.B. ' ‘Mt. Allison, Mbncton,

2.4

u. N B. (St. John) St. F. -Xavier.

Quebec Montreal Lava1,»McG111, Sherbrooke,
- Ottawa, Quebec. '

McGiT1 | * Loyola, Sir George Williams, .

and also FRI services to

- Sherbrooke, Ecole des Hautes -
Etudes, York, Toronto, McMaster,
Western, Manitoba, Sir George

Williams.



‘Region -

IOntario

Prairie

B.C.

Major

2.5

Universities & Colleges '

Supplier University

'Layal ’

Québec (UQSS)

Carleton

" Yokk»

Waterloo
Toronto
Western

Ottawa

Manitoba
Saskatoon
Calgary

U.B.C.

Receiving Services

Quebec, Sherbrooke, CEGEPS.

. Chicoutimi, Rimouski, Trois-

Rividres, Montreal, campuses =
of U. du Quebec. -

Ottawa, Trent.

Toronto,chMaster, Ryerson.
Waterloo Lutheran.

Yovrk_-9 Brock, Ottawa, Wéstern.

.Ydrk; Toronto.

Carleton, Queens, St. Léwrence

- College.

BYandoh,_Winnipeg.
Regina;:
Lethbridge, Community College.

Simon Fraser,‘Victoria;_
Alberta (TRIUMF).

These maJor supp11ers and buyers of comput1ng services are shown

on the maps in F1gure 2.1 and 2.4 a]ong w1th the patterns of data

3 eastern regions and.B.C.

tance with each other.

- traffic wh1ch current1y exist between them Additionally these
‘maps illustrate that a majority of universities in each of ‘the -
are in reasonable cdmmuniqations‘disé

This is. clearly not true in; the Prairie
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reg1on and probably accounts in part for the 11m1ted 1nter-

un1vers1ty traffic in that area.

‘It can also be seen from these maps that on-Tine services are

‘normally provided to universities in the same region.

~ The total value of current inter-university services within

"regions'is leéss than 1% of the total eipenditure on computing

services at Canadian. universities; the value of services

between regions is insignificant.

;

‘The total'expenditure on computing services (staff and

.facﬁ1itiés) at Canadian universities 1S<estimated to befabout

$50 m1111on per year The va1ue of 1nter un1vers1ty comput1ng
services reported by the respondents for 1971~ 72 is $315 250

or less than 1% of the total. When cons1derat1on is given _

_to unreported-revénues and communicationS'cQsts,~subsidizedv

services, etc. it is brobab1y reasonable to .assume a true
value of -$500,000 for inter-university computing serqueé
in 1971-72.  This does not include internal communi cations

costs within universities.

. Appendix 2.5, which contains the detailed analysis of reported

revenues and expenditures from off campus services; is

summarized as follows :
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Estimatea Value of Intef-UniVersﬁty

‘Region _ ~ Computing Services. 1971-72
Atlantic B . 72,000,
~ Quebec - ‘ 55,250
- Ontario ' _ 108,000
Prairie - 10,500
B.C. o - 69 ;500
| §315,250

" Of this amount only a small fraction is accounted for by inter-
regional services such as the FRI service from McGill to Manitoba

and Ontario.

2.4. Expansion of on-line services within regions could satisfy most

of the current needs of universities.

In'comparing,unsatisfied needs with service'offeﬁings (Appendix
. 2.3 and 2.4) it is apparent that most:of the-needs coU1d be
satisfied within the same region either with existing or planned

faci]ities.

In summary, most universities have unsatisfied user requirements.for

computing services which may be resulting in reduced effectiveness of

research or the inefficient use of other resources. Some of these

. user requirements have been met by buying services from other

universities. However, the current expenditure on inter-university
computing services is very small compared to the total expenditure

on computing at Canadian universities. Moreover the data traffic
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‘generated by‘these services is largely within regions, as there is at ;ﬂ

Teast one university in each region which can satisfy most regional

needs.

While the current market for 1nter—un1vers1ty services is qu1te sma11,'
~there are 1nd1cat1ons that 1t will grow as the benef1ts of shared
'-: resources become more evident. Certa1n1y if the-serV1ces rece1Ved

“from outside the university community could be pfovided by the commu-

nity itself, this facfor‘a1one would add substantially to inter-

‘ _ univérsity trade. But in addition to this possibility there are a .

number of areas of both generalized and specialized services where

growth is expected to occur. The next sectioh describes.the major

~ genera11zed and spec1a11zed 1nter—un1vers1ty comput1ng services and

identifies those areas-of potent1a1 growth
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POTENTIAL GROWTH AREAS

© Growth in inter-university computing is eXpected to occun in the pnovision -
of both genera]izéd.and specialized services.. Within these two categories
there are a number of applications which appear to have ‘the greatGStli

potential for growth over the next 10 to 20 years.f'

3.1 - Generalized Services.

Generalized services are défined as thoée-which providezthe user
_ wjth'too15"such as a genenal purpose computer, systems software,
_genera1 computational routines. and programming assistance ﬁf
necessary, which hé can use to program and solve his problems.
These are the types of services which universities havénthe“'
greatest~1dentif1ed need for and most of them in the past have .
concentnated on 1mprpv1ng and expanding’them, Included in this:

- group of services are:

- computer cabécﬁty and power - for large éompﬁtationa]ljobs.
- compilers. such as WATFOR, FORTRAN, COBOL, APL, ALGOL, etc.
-  data'hand11ng’and fokmating‘koutines. '

- mathematical and statistical routines.

- file maintenance routines.

,;>" time-sharing and multi- programm1ng Operat1ng syscems.

- . RJE and CRJE term1na1 support

- information retrieval software.

- plotting.

- computer graphics.
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Most universities provide these services from an on-campus computer.

Nevertheless there are reported deficiencies in the generalized

‘services some of them can offer, as listed on page 2.2; and to the

extent that-they will be unable to satisfy their own needs locally,

these are areas where growth is expected to occur in inter-university

. services.

Howéver,'fhe greatest growth in Qenera]ized_interjuniversity a

services is expected to occur as a result of the rationalization of
. computing resources. For example, if 15 or so smaller universities

gave up their computers now and were served by terminals connected

to larger university computer centres, then it‘is'estimated that.

there could be a resultant $2,000;000“per:year of generalized inter- .

-university computing services. This estimate is based on the

eXpenditures of Trent Universify which is curréht]y buying all its

~ computer services from off-campus sources. However, this process

’ of rationalization is dependent on the removal of political and

economic barriers which currently make it difficult for one

~university to give up its computer and buy its services from

another.

Load leveling, although a possib1e'genérator of inter-university

traffic, is not considered to be a major factor ih future.dé@elop—

‘ments. As most traffic is expected to-be regional traffic, any',

“advantage from time zone differences may only be marginal. ‘ More

important, however, are. the file sharing prob]ems and operating
system differences which currently make load leveling a questionable

concept.
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‘Specialized Services.

Specialized services are defined as those which provide the remote
user with access to either specific ahp11cations‘services*or
facilities dedicated to specific computational functions. The

areas in which specialized services were identified as being

potential generators of inter-university computer service traffic

A\

are :
- Education‘ - = - Social Science
- Health - - Physical Science
- Law o - Library"
- Economics . L - - Specialized computer‘facilitiés,

These areas of specialization which were dealt with in sqme detail

in Appendix K-of the Proposal for a Canadian University Computer

- Network March11972, are discussed here oh1y in terms of5thé1r_

potential for increasing the size of the inter-university computer
service market. |
% Education

There are two specialized services in the educational field

which could increase inter-university computer.activity,

namely administration and computer assisted learning (CAL). ~ |

In the next ten years, the greatest potential for the.

computer education is Tikely to be in administrative
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 app1fcations [1],'a1though thié is not a unanimoué-
:obfnibn [2]. In 1975 the post—secondary 1nst1tut1ons are '

- forecast to spend about $250° m1111on on adm1n1strat1on

~In order to rationalize the déve1opment70f administrative

computer systems “and to keep ‘the expend1ture on adm1n1s—'
trat1on in check several proaects are underway which®"

env1sage Jo1nt development and use of adm1n1strat1ve systems.

"The most notab]e is the CESIGU (Com1te d' e1aborat1on d un

systeme d' 1nformat1que et de gestion des un1vers1tes)

- proaect "CESIGU 15 a. Jo1nt proaect by the un1vers1t1es of .

Quebec to deve1op an adm1n1strat1ve group of programs for

~ such functions as financial account1ng, space 1nventory and

student and"staff information systems.- When parts of the
project are operating, coopekatihg unjVéfsities,wijl start ’
to use the‘system on their 6wn domputef or,lbossibly, on
other univeréity computers via afcdmputer,comhunications
network. As reported in Brancﬁfng'0ut,.even a conservative

estimate of 5% of. the post-secondary administrative budget

"spent on computer services could amount to $12.5 milT{on by‘
1975. Thus this type of project, which may be duplicated |

. 1n other prov1nces, could add substantially to inter-

university" computer service act1v1ty 1f the network approach

is taken.

I1] Branching Out, Yol II p. 110, Department of Communication,_
Ottawa, 1972 o - '

[2] A Response to Branching Out, Comm1t1ee on Computer
: Services, Council of Ontar1o Un1vers1t1es November 1972.
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CAL as_an aréa for potential growth in‘inter—uh1Versity
computing is Tess certain. At present NRC, 1h.pohjuhction,'
w1th-someiuh1versitie§,'is devé]oping:a cormmon CAL aUthorm ‘
1anguagé which, if widely adopted, will ai]ow'a;free exchange

of course material between educational institutions in

Canada. During thé development phase, which is seen to

continue until 1980, there is expected to be a Timited amount

~of inter-university traffic betwéen those universities

engaged in the project. Once the language is available for
.u§e there will be a major effdrt reqﬁiredfto broduce CAL  .
courses. As these_cdurses will be machine independént 1£;js
expected that they will be offered from,]ocaTlor_regiQna1_

centres. Current estimates indicate that the establishment

of about 40 dedicated centres,~simi1ér to the PLATO pkojeét'

in I11inois, would be required in Cahada:to deliver 20% of -

>'the course materfa] at the post éecondary Tevel in 1975 [3].
- Even if these centres were Tocated aﬁ unﬁversities, it ié
: unlikely that they would generate any substantial inter-

~ university computer traffic. However, they could generate

a substantial amount of local traffic which might benefit

from a network.

HeaTth

There are two areas of health care which will have a-

“continuing and growing need for computer processing -

[3] Ibid, p. 112.




:computer traffic.’~1n summary‘the hea]th care field is not

vTermina1 ‘based‘1ega1‘serviéeé:are éurrent1y'beihg offered

'the Tawyer or student use the terminaT»Wh11e the Monfrea1,
.approach, which began in the same way, has reverted to proF'

"_viding telephone and mail service to_thé 1awyer‘from_a

approach at Montreal occurred as a result of some rathef

3.6

~ medical research and hospitals. The usé of ¢0m§uters for

medical research is a relatively new deVélopmentg and many

of the applications require real-time responses which necessi- -

‘tate 1oca1>¢omputers. Nhi]e,hospjta]s,are-potéhtia11y big
~users of computérs, there are only ‘one or two which could be

~considered integral parts of the uniyersity‘qdmmunity; and,

even if they were interdependent for computer services,

could not be expected to produce substantial inter-university

seen to be>a major area for potent1a1.growth in the inter-

university computer service market.

Law

from éomputer data banks at Queen's Un1Versityfand,the R

University of Montreal. The Queen's approach is to_haVé

:campus terminal operated by an expert. This change in-

unsuccessful experiments with Tawyers making direct use of

terminals. HoWever, workers on both pfojects agree-thét

'subsfant1a1 Tong term growth in the market for these

services will depend on extending them to 1awyérs‘yoffices.



3.7

Ihter—university traffic is expected to be“SomeWhat 11mited

‘poss1b1y to the extent of one teletype term1na1 equ1va1ent

per un1vers1ty ‘Law Library on average and, 1ega1 serv1ces

are therefore not cons1dered an area of maJor potent1a]

" growth.

Economics

The Financia1‘Re§earch Institute (FRI) in Montreal provides
term1na1 based f1nanc1a1 services from a data bank connected
to a McG111 computer for 34 support1ng members (banks.,

brokerage houses , etc.) In add1t1on FRI prov1des its o |

Services free of charge (except for computer t1me and

commun1cat1ons) to 8 un1vers1t1es from W1nn1peg to Sherbrooke.

' On the basis of one teletype term1ha1_1n eachnofs‘say, 30

universities, the potential market value of inter-university
computing and communications associated with this service is

hot Tike1y to exceed $300,000 per annom in the foreseeable

future. (It is possible to make a f1nanc1a1 forecast 1n

this case because unlike most of the other spec1a11zed

seryices,'FRI has been fu11y operational for some time).

“ - Social Science

The Inst1tute of: Behav1oura1 Research at York Un1vers1ty

is p]ann1ng to offer data serv1ces beg1nn1ng th1s year
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dehey w111 beg1n w1th batch services and move to fu]] 1nter—

- act1ve services perhaps by 1980, 1nc1ud1ng both b1b11ograph1c;
V'search1ng and ana1yt1ca1 rout1nes The Inst1tute feels that

~ industry rather than un1vers1t1es will be their maJor market.

j'Because of- the re1at1ve1y s1ow growth of on- 11ne serv1ce

offer1ngs, and the quest1onab1e un1vers1ty market for them,

Soc1a1 Sc1ence serv1ces are not expected to make a maJor ‘

' contr1but1on to 1nter—un1vers1ty comput1ng, at 1east over

. the hext . ten years

Physical Science

The maJor users-of computers at un1vers1t1es are very otten
researchers in Chemistry, Phys1cs, Crysta]]ography and
Meteoro]ogy. The1r needs are norma]]y for 1arger, faster
computers and more t1me.on them As suchth1s groupvrepresents _

a special requ1rement for computing which m1ght best be

' sat1sf1ed by a dedicated centra] fac111ty serv1ng these

researchers at a number of un1vers1t1es If such centra11zed -
services were developed~vthen inter-university traffic wou}d
fo11ow, but probably only on a reg1ona1 bas1s The'probability
of centra11z1ng ‘large user services seems suff1c1ent1y remote
at th1s time that Physical Sc1ence is not considered a major

area of. potent1a1 growth in 1nter—un1vers1ty comput1ng in the

- foreseeab]e future.‘-
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Library

Interact1ve on-Tine b1b11ograph1c search1ng and shared

- cata1ogu1ng w111 11ke]y be one of the maJor 1nter—un1vers1ty .

computer services in the future Access to 1nformat1on for

| research 1s one of the major requ1rements in all d1sc1p11nes

and services of ‘this kind will be of. use to facu1ty and

students at all post-secondary 1nst1tut1ons. Unfortunate]y

-very little has been done so far in the devé]opment of these -

. services,: wh1ch depend primarily on the- estab11shment of

1arge data banks on 11brary h01d1ngs The 1970 71 Be]]

, De]ph1 Study suggests -that it w111 be 1980 before there 1s
. extens1ve_adcpt1on_of such services. Both the_Nat1ona1

- Library‘and‘the National Science‘Librery estimates‘tendftof:

support this forecast.

__Sgecia1ized Computer Facilities

Cost effective commun1cat1ons may make the- estab11shment of

spec1a11zed computer fac111t1es serv1ng a whole reg1on, or

the nat1on, a reality in the near future. Eyen with ex1st1ng

communications services, the estab]ishmeht'ofla;nétiona]eAPL
centre appears economically attractive. Other specialized

centres might'offer proprietory software services to aTT

- universities -or, as was mentioned earlier for Physical"

SCiences,"a'computer facility especially configured for a
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'part1cu1ar type of computat1ona1 prob]em These bentres are .
lcerta1n1y poss1b1e and wQu1d create add1t1ona1 1nter-‘ a
‘”‘un1vers1ty traff1c However, before they cou1d be cons1dered
R .as a maJor potential growth area the - mechan1sms for dea11ng -
: w1th the Jur1sd1ct1ona1, organ1zat1ona1 and adm1n1strat1ve
o aspects of the1r estab11shment and v1ab1e operat1on wou1d

‘pineed to be c]ar1f1ed

In summarys many of. the areas d1scussed here may contr1bute to the growth

of. 1nter—un1versity comput1ng as the serv1ces develop and become more

genera]]y useful. However, the greatest potent1a1 for growth is expected

V to be in the deve]opment of common un1vers1ty adm1n1strat1ve systems, 1f'

i*the serv1ces are offered centra]]y, and in 1arge centra] 1nformat1on

banks requ1r1ng immediate access. In the 1atter category, b1b1109raph1c-

B 2banks wh1ch wou]d be of value to a11 students and facu1ty across Canada -
are expected to be’ of maJor 1mportance The technology is ava11ab1e for - p
the deve1opment and use of these banks but ‘many years of work are‘ .
:requtred to. organ1ze the data and convert it to mach1ne readab1e form A
‘This and some of the other maJor factors affect1ng growth in 1nter- ;

g un1versﬁty computer serv1ces are’ d1scussed at greater 1ength in’ the next

se0t1on

300
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* FACTORS AFFECTING GROWTH

the univensity community by its'members will certainly'affeCt tne grthh
of th1s market there are a number of . other factors wh1ch will have a
_maJor influence on the nate and d1rect1on of growth in- 1nter—un1ver51ty

comput1ng serv1ces These are as fo110ws ;

4.1

4.2

‘Nhi1e the nuitber and variety of new‘sefvice'offen%ngé made available to -

Universities may now be interested in sharing resources.

~ The e$Ca1ating éosts of eduéation_and.the.current downturn in
" etrolliment is making.uniVersitfes51ncreasing1y recéptive_t0v'uw
:'pnopoSals fon'the rationalization and shaning_of their computer
"resources with other un1vers1t1es 'The support and
a‘encouragement of un1vers1ty management for th1s type of act1V1ty
”q‘shou1d prOmote the growth and deve1opment of 1nter—un1vers1ty

'_comput1ng services.

‘There are 11m1ted funds ava11ab1e to computer users for off Campus

L ‘omgut1ng

“Universities. provide a computer centre on‘the>Campus.based Qn the .

premise that all staff and Students will use it, and that any

funds allocated to cdmputing‘from'reéeanch'gnants~w1TT be used to

‘SQpport.the centre. - The facilities of the centre are normally .

‘allopated to individual departments who. are issued an.approbriate

number- of "computer dollars" to spend at the campus cehtre.

Campus users are therefore genera11y‘restricted to use the campus
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computef beéause they are not provided’with:rea1 fundé;andjthey '
are,mora11y committed to use their'résearch grantS‘to support the.

campus centre What 1ittle inter- un1vers1ty comput1ng serv1ce

. there is has resu]ted from mak1ng a convincing case for access1ng

a service{which is not available on-campus, or from arranging an

- exchange of computing services\with another university.

It seems'e91dent that inter-university computing serviées.wi11'

not expand significantly until there is a freer market environ-

ment for university users. This will require that a user-be
provided with some real funds to pufcﬁase éombuting‘at whichever
'campns centre prdVides the mostneffecfiVe ahd‘effiéient SerTCes
for his heeds, The computer cehtresvin this‘enviroﬁment_wﬁ]i,"
in effect, be in combetftion for’whatevér funds are allocated

for this purpose.

Universities have Timited expefience in marketing computer

services.

Most un1vers1t1es are not actively market1ng 1nter un1vers1ty»
comput1ng services. On Lhe contrary what services ex1st have
often occurred aé a result of an initiative taken by a un1vers1ty
with a service need. This lack of marketing stance mééns that

in most cases univérsities have no formal oréanization_to |
pubTicize service offerings, prepare duotations\or Tiaise with

potential customers.
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4.5

4.3

If inter-university services are to grow,.there is a definite need

~to establish a marketing bfganization_which will promote the use

- of remote service offerings. This function could be undertaken by

each university independently or by national or.regiona1.mérkef1ng

organizations serving all universities.

Support for remote users.is an important requirement for

successful off-campus services.

Computer centre Staff currently spend avsubs%antia1 percentage of
their time ensuring that on-campus users Qnderstand‘how to use
the systems and related softwére‘avaiTab]e.td'themf ThisviS‘
achieved through ddgumentation, news]ettefg, special instructional

sessions and private conversations.

- Off-campus users will require at 1eas£ the same level of support.
~ Because of their remoteness, the suppbrt may have to take a”

~ different form and be intensified to overcome the disadvantages

of distance.

Communications costs make on-line computer services at some

remote locations too expensive..

‘For a computer user to be interested in an §ff—campus faci}jﬁy."
it must provide‘him better service at equal or Tess cost. Better
service implfes either better turn around and suppoft fhan can
be offered Tocally, or access to a unique service[ndt éva11ab1é

Tocally. In either case the communications-and support costs
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4.4

to provide the service remotely must be off-set by economies of

scale and/or uniqueness of service at~the_suppiying=computer‘A'

centre before the service beeomes attractive._ For'many_iocatidns
it i1s unlikely that remote services can be'ettractiveiy prieed*’

based on current communications costs Therefore, the growth and

. deve]opment of remote computing services may ‘be very dependent on

, future reductions 1n data communications rates

Data banks are generaliy still in the early stages of deveiopment.

One of the major potential benefits of ‘a network is that_it can
give users across the country on-line access to specialized data

banks. However, to be of use, a data bank must contain accurate

dend complete information and-bevneadiiy_accessibie‘at reasonable

cost. Accessibility and low cost ef~access:are, at 1eest partieily,
commUnicatipns objectives which should be achievable threugh the
appiication of new communications technoiegy where dpp]icable.

The compieteness and accuracy- of the data, on the othen hand, which.
are the most critical aspects of the service, are much«more~

difficult objectives ‘to achieve. Many data banks, for example -

-bibliographic data banks, are of limited value until the user is

confident that if he-makes a search it will be of a comp]ete and

eceurate bank of data on his subject. ‘Developing a complete daﬁa
benk and maintaining its eempietenesssand accuraey isia very time
consuming and costly operation: In additionjproprietany'and copy-

right restrictions\and‘the lack of binding standards in the
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4.5

production of data bases have held back progress in this area.

" For these reasons Canad1an un1vers1ty data banks, with a few _
, except1ons [4], are. in the ear1y stages of deve1opment and’ have

tended to lag beh1nd the commun1cat1ons and computer-techno]ogy

which allows 1nstant access to data: banks from remote locations.

'_And yet growth in the- 1nter ~university computer serv1ce market:

will depend s1gn1f1¢ant1y on the rate of development of data banks

‘which are useful to a broad cross section of university researchers

and students. The growth in dafa bank usage:w111 in turn depend
on -the extent to which development effort is rationalized to avoid
duplication, and prbgréss is made in developing standard user

access procedures which can-be.easi1y followed.

Networks_are planned or under development which will influence

the growth patterns of inter-university computing services.

| In addition to CANUNET, a number of regional computer networks,

such as-METANET in Ontario and the Univérsity du Quebec network
in Quebec, are in various stages of development. These networks
have the advantage of serv1ng a sma11er geograph1ca1 Jurs1d1ct1on

thus reduc1ng the 1nf1uence of commun1cat1ons ‘and support costs

and avoiding, in some cases, the prob]ems of‘trad1ng across pro-

vincial boundaries. These regional netwdrks are expected to

éventua]]y meet:most of the regional needs for compUting services.

[4] For example: Engineering (COMPENDEX), Physics (SPIN) and
~ Educational Research (ERIC) Data bases at Calgary;
Law (QUIC/LAW) at Queens and (DATUM) at Montreal.
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- Some regions may require services from other regions and this could
generate inter—régiona]‘traffic-but the major growth is expected to.

occur within regional boundaries. -

“Otherfheﬁworks are expected. to emerge based on a~éingie coﬁputek"‘

| providing-specfa]iiéd services on—]ihe to.a Targe nu@ber of remote -

' termina1S. Theée "Star" nefworks could be nationa1'orlregipné1 in

- SCOﬁe and offer services Tike APL, or access to a]phé numéric dafa
banks, such as theyLega] Bank at Queens or the Financial Bank at

" the Financial Research Institute in Montreal. The akea covered
by these hetwOrké will be iarge]y a function of‘the commqnications_
“and support costs'and the market. =~ If there is any economy in scale
in éekvihg.a nafionai 6r régiona1 market this should off-set the

communications and support costs, at least in some instances. .

‘Starineiwofks could hromoté the grdwth of inter-uniVers{ty com4
pufing sérvices by establishing some national services\usingf
.exfstfng communications'faci]ities; before any.COmeterAhetWOrkﬁ
are operational. Then, -if CANUNET is devé]dped, thesé Star net-

works could be incorporated into it tﬁ;form a base traffic load.

This section~has identified soﬁe of the majdr'factors that are Tikely

to affect the rate and diregtiqn of growth in 1nter—hn1ver$ity'computing 
services in the next few yééfs,_ Previous sections‘bn the~currenf market . -
foriinter—unibersity services and their potential growth‘areas, combinéd
with this section, form the bésis for the CANUNET traffic_férecést which

fo]Tows.
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FORECAST OF INTER-UNIVERSITY TRAFFIC

5.1 Optimistic Forecast.

The current va1ue of 1nter-un1vers1ty comput1ng serv1ces in Canada 1s
est1mated to be $500, 000 per -annum, allowing for miscellaneous revenues

and communncat1ons costs ‘hot reported. Th1s forms ‘the start1ng po1nt |

‘for this forecast which has been developed fnqm the combined information
on potentia]hgrowth areas, factors affecting‘growth and other related -

forecasts. Both an opt1m1st1c and a pess1m1st1c forecast are presented

to reflect the uncertainty which ex1sts about the future deve]opment of

the inter-university computer service market..

There have been a number of projections based on national
expenditure on communications services, terminals and communi-
cations oriented computers. Table 5.1 Tists these projections

and identifies their sources :

| Table 5.1 |
"ESTIMATED COMPOUND GROWTH RATE 1972-1980

1. CN-CP

- Datacom market - 15% . CN-CP Study, 1971
- Computer services  10% -
2. TCTS - TWX/TELEX 8% ] Bell Canada/BNR
- Low Speed. - 25% Long Range Network
o - Medium and High . 10%» ] Study, ]970
3. CCC/TF - Communications ]
- oriented computers 21% Branch1ng Out
- Terminals 20% 1972
- Communications 17.9% |
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It would seem unlikely that inter-university computing services
would grow faster than these overall estimateé indicate. HoWevér,

it does seem reasonable to assume ‘that inter-university services

could keep pace with general market growth, or say 20% per annum
"on'average; This is considered to be an optimistic estimate

- because it assumes universities:

‘a. Are committed to resource sharing and its implications.

'b.  Function like a free market in that faculty and staff may

buy services at any university they wish.

C. ‘.Operate an effective marketing and support ofganizaﬁion. 

- d.  Develop comprehensive data banks in a rational and timely .

way.
e. Can access suitable communications: facilities at reasonable
cost. | | |
f.  Develop regional networks in the framework of a national-
_plan. ~ ' ‘ o

Also, computer networks (ﬁogether with data banks)»may be

nhecessary to deve]ép a 20% growth rate. Since it is'ekpected
that they will only begin to be available in 1975 and be

generally in use at universities by 1980, growth.in fnter-J

university services may be slower than 20% in the 1ntervehing

period.

Table 5.2 shows the effect of a 20%.compounded annual growth’

rate on the value of inter-university computing services.
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-

Table 5.2

OPTIMISTIC FORECAST

©20% COMPOUND GROWTH RATE

Value of

Year Inter-University Services
- ($,000)
1972 © 500
1975 864
© 1980 2,150
1985 5,354

1990 S 13,321

Even though 20% growfh rate is considered optimistic, inter-

'univerSity computing services “wou'ld still only représent about

5% of the estimated total universfty_expenditure-Qn computing

in 1990 (see Table 5.3).

- Pessimistic Forecast. -

- Inter-university services are expected to grow to some extent

even if it is not possible to remove the major barriers to.

growth. It seems unlikely that inter-university serviéesAwdQ1d ‘

~ ever represent less than 1% of the total exﬁehditdre Qn~compUtTng

at universities in Canada, but in the extreme, it could

'conceivab1y stay at that 1evéf} This is considered to be a-

pessimitic estimate because it assumes universities cannot or -

may not wish to :




a. Commit themselves to a resource sharing program‘which"
reduces their auytonomy and which in some cases may resu]t
in the reduction of their 10ca1 computer resources.

b. Assume the proper role of "Sellers" and provide adequate
-marketing and support services. "

‘¢. ~ Cooperate in a national program of rational data bank
deve]opment '

d. Bu11d their reg1ona1 networks w1th adequate reference to
national needs. '

e. Afford the cost of communications in some instances.

“Assuming that the cost of computing in uniVersities‘wiTT grow -
at 10% per annum compounded [5], then the forecast of inter-
uniVersity computer.serVTces,based on 1% of that expenditure

would be as shown in Table 5.3.

.~ PESSIMISTIC _FORECAST

- 1% OF TOTAL ANNUAL EXPENDITURE ON COMPUTING
(ESTIMATED ANNUAL GROWTH RATE: 10% COMPOUNDED)

Annual Value of

- Expenditure Inter-University

Year - on Computing - .. Services

~ ($,000) -~ ($,000)
1972 50,000 o 500
1975 . 66,000 - , 660
1980 © 107,000 - 1,070
1985 172,000 - 1,720
1990 276,000 - . 2,760

[5] Provides for inflation, use of computers in new areas I
and moderate growth in studenx enrolment.
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5.5

Comparison of the Optimistic and Pessﬁmistic Forecasts.

'Chart 5 1 shows the two forecasts in graph1ca1 form 'The:'
‘serv1ces generat1ng the revenue to support these forecasts are.

’ expected to be as fo11OWS :

a. Pess1m1st1c Forecast

This forecast reflects a cont1nuat1on of the present types :
of serv1ce which are not 11ke1y to cause any dramat1c
growth 1n 1nter—un1vers1ty computer usage These are

:ma1n1y genera] services - in part1cu1ar the saTe of
computer time - wh1ch would. probab1y grow pr1mar11y W1th1n
regions where sma11er un1vers1t1es Took to the 1arger ones

- for their computing needs.} Even Tf a}] 15~un1vers1tjes

“with full time_studentapopu]at{onseof under B,OOO.deCided i
to_obtain,a]T‘their computing trom'remote.facf11t1es,ias-
Trent‘does at present;.the tota1_ua1uert this:serV1cef_ O
would probably not exceed $2;060;000 per year at‘pnesent -
Tevels of usage. Furthermore the exchange of general

' services between the larger universities is seen to be
Timited tor'the following reason. :

If a service can be provided Tocally without communications _
or support costs, the cost to provide the same. serv1ce from
a remote- 1ocat1on would have to be substantially 1ess to
off-set the added cost of additional support and’ commun1—

catlons The Fo11ow1ng examp1e, us1ng hypothet1ca1 o



CHART 5.1

FORECASTS OF INTER-UNIVERSITY

~ COMPUTER SERVICES
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percentages, helps to illustrate this point:
Cost from - » - Cost from.
~Local Centre C S - Remote. Centre
Service 100%. . Service - o 60%
B Additional Support 10%
- . -~ Communications S 20%
100% . . ': - 909

Here the remote-cost is shown aé 90% of the local cost to- -

,give the buyer~some-1ncentive to use.the remote‘services

Because there is perhaps a 30% overhead Forr support and -

commun1cat1ons, the remote computer fac111ty will have to

produce the 1dent1ca1 service at 60% of the cost of the
Toca] fac111ty Th1s might be poss1b1e if the remote

computer had a cons1derab1y better price/performance than'

“the Tocal computer. In the university ehvironment this

seens un]ike1y,‘e$pec1a11y over 1ong diStances;'since‘each
region has at 1east one 1arge comput1ng facility with a
competitive pr1ce/performance which can or w111 be ab]e to

provide most genera1aserV1ces in the_near future.

Optimistic Foreeast.
The«difference between the two forecasts represents a’major
expans1on of inter- un1vers1ty services revenue which is

expected to come from un1que spec1a11zed services, and in

part1cu1ar.
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- specialized computat1ona1 services offered from nat1ona1 A

or reg1ona1 centres (e.g. APL, administrative). .
- spec1a11zed information services offered from central.

data banks.

- 0f these by far the Iargest‘generator of inter-university
| service revenue is expected to be the data bank services

| and, in particular, bibliographic data bank services.

Bibliographic services are eXpected'in time to cover all-

fields .of university study and thefeforehnill\be OF

. 1nterest and value to facu1ty and staff of all un1ver51t1es

'(not to ment1on community co]]eges, schoo]s and the pub11c

1n genera]). The JOb of creat1ng and ma1nta1n1ng these

data banks is enormous and 1t requires a very orderly and

: rat1ona1 approach to development if it is to be comp]eted

w1th1n a reasonab]e time and cost. Thms may imply an

acceptance of responsibility by most universities to.

- specialize in the development of one or morefbib]ibgraphic‘

data banks and to provide continuing:servicés from those

banks to other universities..

While there is some evidence of data banks 1n use (e g

Taw, econom1cs, engineering, phys1cs, educat1ona1 research)

the major development is yet to come. | The 1970-7] Bell

Delphi Studies indicate that computerized library systems

in post-secondary institutions will be undergoing‘refinement



5.4

- 5.8

and early adoption between 1975 and 1980 and w111 be 1nh a

beneral use by 1990. While these are some notab]e except1ons :

to this forecast in the U. S » Such-as the Ohio- State L1brary
System which 1s operational, 1t appears reasonable to expect
that. maJor Canad1an b1b11ograph1c data banks W111 be
~ developed and reach operat1ona1_status dur1ng;th1s period

also.

The Communicatidns_and Service Components of Inter-University"‘. :

Services.

The fotecastsvpresented‘here are for,tota1.1nter—uhiver$ity_
computer. service bi1lings. In other words,‘for both the serVice‘a
cost from the computer centre and the commun1cat1ons costs. ‘It .
is not clear at this stage what percentage of the tota] b1111ngs
wou]d ‘be required to cover the cost of_cgmmun1cat1ons._ Ana]ys1s

of current data from Trent University which obtains all its

'serVices remote]y‘and from Harvard Business. School experience [6],

indicates that'ZO% of billings may be a reasonable estihate-for:,-

communications costs. .On-this basis the optimistic forecast
of growth in inter-university services breaks down .into service

and communications components as follows:

6] p. 102, Networks for Higher Education, EDUCOM, 1972.
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Table 5.4
* SERVICE AND COMMUNICATIONS COMPONENTS h
OF INTER-UNIVERSITY COMPUTER SERVICES -
© OPTIMISTIC FORECAST
Value of . o L e
_ Inter-University - Service - Commupications
Year Services .. Component (80%) - Component (20%)
($,000) - ($,000) ($,000)
1972 500 a0 00
1975 - 84 o 691 173 .
1980 2,150 1,720 430
1985 - 5,354 . 4,284 1,070

1990 13,321 10,657 . 2,664

The communicatﬁon.component does not~ihc1ude any provision for
extra support for fhe remote user which may be a sﬁbstantia1.extra .
 cost for Effectivé remote computing éervices. Offsetfing this
“could be é[1ower ¢ost of gommunications'resuiting from inter-
uhiverSity comput{ng which is qarrfed on using.carS'or mail

service.

As the cdmmunications component'remains;cbhstant at 20% of the>.
tbtai, Table 5.4 assumes that anylimproVément in price/pérfokﬁanpé
of the sefvice're§u1t1ng from lower cost and more effjcfeﬁt_hard;
ware (eig. mass.storagé devices).w1i1 be matched by a similar
TMprovement in communfcaifons and”vice—vérsa. If these improve—
ments occur then it may be difficult to sustain the revenue
projectiohs ihdicdted uﬁless thé'market for services éxpéndS.

accordingly.
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»Distributidn of Inter5Univérsity Computériservice Traffic.

From the foregoing, the.djstributibn:of~1ntér-un1versity cbmputer

service traffic in 1990 is expected to‘be as follows, éssuming '

the optimistic‘forecast':j

1990 Forecast Distribution

* Service ~ Communications .  Total

($m . ($m 0 ($M)
General Services . $2.2 - - $0.6 - §2.8
Specialized Services 8.4 2.1 - 10.5
Total 10,6 2.7 18.3

—ts. . ——— ———

~Traffic from generalized services may be distributed»by region in

- proportion to the number of smaller universities in each region,

foffexamp]é :

No. of ‘ 1990

- Smaller Universities* General Service Revenue
, | ($ MiTlion)
Atlanfic | 6g 11 -
" Quebec 1 0.2
Ontario 5 0.9
: Prairie' 3 0.6
B.C. - o ‘ -
15 | 52.8

* Universities with Tess than 3,000 but more than 1,000 full time

students in 1971. Does not include colleges.




On the other hénd, the distribution of traffic from specialized
services w111'depend primarily on the']ocation of major.data banks.;
As anji1TUStrat10n, assume that each of the 16 identified
"supplier" universities develops a Specia]ized data bank Servicé,“
Then the distribution of these bahks would be as follows :
Atlantic 2
Quebec 4
Ontario 6
Prairie 3
B.C. 1

}Aésumfng that all banks are subject to fhe same usage, regional .
’usage\is proportional to the regional student pOpu1étion, and the
cqstAof_communiéationé_15 a function of Tilggge andAusagé, then )#i.f

the distribution of the.1990 spécia]iied éérvice cogts, computed |

in de£a11 in Appendix 5.1, is summahi;ed as follows:
ESTIMATED'DISTRIBUTION OF SPECIALIZED SERVICE COSTS, 1990

‘Approximate-Distribution

Apprinmate of Specialized Serv1ce‘Costs

Bank  Distribution (3,000
‘Distyri- of Student Communi- Communications

bution Population Service cations Total as % of Total.

Atlantic = 2 10% - $840  $227  $1,067 21%
Quebec 4 20 1,680 321 2,001 16
Ontario -~ 6 40 3,360 538 3,898 14
Prairie 3 20 1,680 561 2,241 25
- B.C. 1 10 840 453 1,293 35
16 - 100%  $8,400 $2,100 . $10,500 '20% avg. -

————




_ The']asf column of Tab]e 5.5 showé fhe varﬁation in communication
 .c0sts resu1t1ng from th1s part1cu1ar d1str1but1on of data banks.
‘_The sens1t1v1ty of reg1ona1 commun1cat1ons costs to the 1ocat1on.>
of banks ‘is illustrated in Table 5 6 w1th a d1fferent d1str1btu1on
of data banks
Tab1e 5. 6
'EFFECT OF ALTERNATE BANK LOCATION '

_ Bank Location , - Communicatiens Costs _
‘ ‘ ~($ ,000) %
Atlantic 2 245 92
. Quebec 3 420 20
~ Ontario ° 4 760 - 18.5
Prairie 5 380  18.5
B. C. 2 295 26

$2,100 | 20% avg.

In summary, taking into account both generalized and spec1a1ized~servﬁces,
. the distribution,of-inter—university computer.service traffic in 1990
could be»as follows : ' ‘

Approximate Distribution of
Inter-University Services Costs ($M)

f : ' General Specialized .
Region _ Services - _Services: ~  Total
Atlantic o 1 2.2
Quebec 0.2 . 2.0 j 2.2
Ontario 0.9 - 3.9 B 4.8
Prairie - 0.6 2.2 - 2.8
B.C. =~ T _ 1.3 13

$2.8 . - $10.5 $13.3 .




t - -

" However, the actual distribution will depend on many 1nterre1éted~

political and economic factors, discussed earlier in this réport;'and -

it is difficult to predict their full impact with any degree of

-accuracy at this time.




11988, and with 50 Kbps Tines between 1989 and 1991.

‘6!]

- CONCLUSTON

A forecast offgnowth in 1nter-un1versity cdmputer services to 1990 has

been developed based on know]edge of the current market ‘areas of '
potent1a1 growth and factors affecting growth The d1str1but1on of

1nter—un1vers1ty computing into service and commun1cat1ons components

_ 1nd1cates that commun1cat1ons revenues cou]d reach $2, 664 000 by 1990

It has been estimated [7] that an 18 node CANUNET with 50 Kbps Tines
~ would cost between $2.2 and 3.3 million and w1th 9.6 Kbps. 11nes

between $1.5 and $1 9 million per year to. operate

Assuming that the forecasted communicatibns reyenue is achieved, and
that it is all from the use of CANUNET, then based on these network
operéting cost estimates, it is possible that CANUNET cou1d be rdnning

on an annual cost reeovery basis with 9.6 Kbps 11nes between 1986. and

[7] p.8, THE CANUNET PROJECT, A Progress Report, C.D. Shepard,.Ju]y.]9721
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54 DANESWOOD ROAD ¢« TORONTO {2 < ONTARIO, GANADA ' o (416) 435-1'5_07

3 August, 1972. . _ L

The federal Department of Communications is currently supporting a
number of projects on computers and communications in Canada. One
of these projects is & feasibility study for a Canadian Unlversity
Computer Network (CANUNET). Work on CANUNET began in March, 1971
and substantial progress has been made by the universlties and DOC
in defining the requirements and costs of such a network. However
to date there has been little emphasis on defining the potential
usage of CANUNET and this is- the subject of my letter.

Because of our background in sllear vork with universities, we have
been asked, in conjunction with the University of Waterloo, to
develop a traffic forecast for CANUNET. Our approach is based on.
the belief that if it i1s possible to develop a reasonably compre-~

hensive picture of the current supply and demand for remote computing .

.services at universities, then this information will form a useful
basis for projections of future network traffic. - Therefore as an.
initial step in this study we are attempting to get an overview of:
(1) the unsatisfied demand, i.e. on-campus service needs which
universities have been unable to satisfy with their existing equip—
ment, and (2) the supply, i.e. services universities may be able to
offer remotely to users at other universities. :

This letter is to ask for your cooperation in supplying this data
about your own university situation.  The attached questionnaire,
whilch is being sent.to computer centre directors at Lh Canadian '
universities, has been designed to assist you. . Only one questionn-
alre has been sent to your university, so we would like your answers

to reflect the total university situation as far as that is pbssible.

/Cont. ... ...2
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While we are certainly aware of the administrative and political
problems associated with using and charging for off-campus services,

- and also the questions of communication and -support for the user, we

ask that these issues: gg&_be considered in developing your answers at
this time. These are real issues and ultimately must be addressed,
but at this initial stage of our investlgatiOn, we do not want them to
influence your answers. :

We hope that by yourihelping us in this way, we will ultimately help -
you to achieve a more effective level of university resource sharing.
Therefore we welcome any suggestions you may have for improving our
approach and the quality of the data we are gathering.

Your prompt attention in completing this qnestionnaire will be
greatly appreciated .

Youre'sincefely,~

Thomas A. Croil



UNIVERSITY. QUESTIONNAIRE ON. COMPUTING SERVICES

N . .
[JNIVERS.[W. D I B O S I I I R I I R I I I L I R N R R B

. COD&PLEI‘ED B:Y‘:'Ga..iD.....0.....‘....00..6..1000&“;1-0ol.ﬂllln>.lnnnb‘otdu.éu-

TELEPHONE: "oo»oso‘-f'.cno-aopur.o-o.oc.;

A, THE UNIVERSiTY AS A USER OF COMPUTING SERVICES

1. . .Are there needs for computing services on the campué which,ybu

" héve been unable to satisfy with youf.Current staff and

facilities ? =~ Yes ....... No ..... .

N

. If tbe'answer_to‘(l) is NO, please describe'thevcénditions 
- which make this possible on a séparate gheet. o |

’3.. If the énswer to (1) is YES, check (V) the apprbpriate)éérvice
‘ typéé or catégories in which these needs fall and rank

(1 indicating greatest need):

a. General Purpose Services =~ . |Check { Ranking
() of Need|
1. batch = 1008l tuevenecrnneesrranabiverestonieins
2. = TEMOLE sivereirenninnnninntonnns P I
3. LAME SHATING «eovenrerenenuenecradonnen e
L. graphics ...... o ereeaes e B
5. PLOLEING +vveervrnnnrennrranennnn]ovenniboornios| |

b. Application Softwsre Packages
6'. COmputation .oauoon.-nooq-..oo-.-s ------ .‘t‘.cl-&uu

7. Data Baée Management .;.......;.. B S
8. Education (CAI) e eeineeeiaa e ...GEQ‘.
9. Administréti%e Services UCTUTNY B e
c. nggi '(Speéify) |

lo- -------- 68 4 o eevsvao0tasEVOE WS eve foascevporcuiass .




Golumn 1 and 2:

Column‘3 and ‘h:

Columns 5, 6
cand T

. Column 8:.

N

4, Please complete Table 1 by answering the following'questions:

What are the sérvice needs (hardwafe and
software), associated departments (and faqulty'
member's name,if available) that you are uhable
to satisfy“? - |

What are the extra facilities neéded at ﬁhe

"computer centre and by the user to sétisfy his

requirements ?

'What is the total amount of money users spent

off-campus in the 1971-72 fiscal year to satisfy
their computing serviée needs frém all sources,
including COmmefcial, aﬁd{ where'applicable, tﬁe‘
aﬁoﬁnt‘spenﬁ a£>other universities én& their names;

If figures are not availéble, please give

- estimates and notate accordingly.

Which needs, if any, are planned to be satisfied
in the next 12 months ? Indicate with a check (V)

mark.

5. Please indicate at the boftbm of the page (or on the back)

futufe requirements - for computing services you mey haﬁe

difficulty satisfying with existing or planned facilities and

staff.



 ASSUMPTIONS:

B. THE UNIVERSITY AS A SUPPLIER OF COMPUTING SERVICES TO
- OTHER UNIVERSITIES: - -

In answering these questions, please assume the following:

Aaj' There aré no political or administrative §rdblems
' in usihg 6f chapging for offncampus‘sérvices.
b) 'Offncampus sérvices are ﬁrbvided from éxisting.
- '»hafdware (pius additidnél commﬁnicafions'éqﬂipment) _.
and with existing staf? cbmpleﬁent.)n a |
¢) The réquirements fof communiéation Vith and staff 

support for the remote user aréisatisfied._ h

Please completévTable 2 by ansvering the following questions:

r'Column 1: What are the names and type of services
| | (both hérdware.and‘éoftﬁéré) you déﬁ pfovidé
onncaﬁpqs users ?
C@lumn 23 Which of your services are not suitable fof
remote users ? Check (v) the appropriate row
énd givé reasons on & separate sheet.
Column 3: Which department (incluaingvthe computerAcenfre) .
| isf%ffering‘the serviceé ?‘.(eg.IStatisfics Dept,v
may make a date base availaﬁle for’other“users)
Columﬁ hs Whgﬁ method would be used to provide thejservice-
.to the remote user ? Remote batch or time-sharing 7
Column 5: -~ What off-campus revenue did your university dérive:
| from cdmputing services in fiscal 1971-72. 2

Of* this revenue how much came from universities ?

(Note: If figures are not availasble, please
give estimates and notate asccordingly.) '




g

L

' bolumh 6. What‘uniﬁefsities did you ser#ice-in that
year ? ‘ .

Column 7:  What is the fypicai user terminal and
cbmmunications facility reQuirement_for this
éervice_offefing ? |

iColumn 8 What afe fhé current~nqmber of terminals and.:

| ﬁhat additional terminalé could you handle .
(for each . service offering) from your éXiStiﬁg -
facilities,? |

ADDITIONAL INFORMATION -

To assist us in our study we Would appreCiate receiving some

'additional information on your computing activities.

1. Have you any‘documentation on your computer centre (e.g. an

 annual report). " If so please Sénd us a copy.

" 2. ‘What plans, if any, do you have for chénging or upgrading

your»éentre's'hardware ? Please explain on a»separaté;sheet.
3. Are there any other‘significant computer centrgs 6n youxr campus T

_ , . ‘ ' . Was this Centre and its -
Nome of = . users included in your
Centre . Director Questionnalre answers ?

YES . NO




Table 1

- UNIVERSITY QUESTIONNAIRE ON
COMPUTIRG SERVICES
THE UNIVERSITY AS A USER #* T -~ (8)
1 : T (2) ‘ 3 , () - ) (8 (1) PLARS FOR
(1) ( (3) (1) _ . SATISFYTRG
SERVICE : - DEPARTHENT AFD - EXTRA __ RESOURCT - REQUIREMENTS EXPENDITURE O OFF-CAMFUS COMPUTING WEED IN-WEXT
NEED FACULTY MEMEER - [COFEUTING CiniRE ¥ | TERMITALS (¥)  TOTALS ALOGar AT  WAWES OF 12 KDFTES
: 1}2]3}s)51637480t19 T/S | RIE _OTHER U's OFHER U's Check (V)

Notes -

* Extra Computer Centre resource reguiremznts.

Check (v} . ~ A o ‘ ‘
1.7 C.P.U. Capacity ) ‘ ' L.  Time-Sharing Facility - 7. Application Programs’
2. Memory Capacity 5. - RJE Support ’ 8.  Staff Shortage

3. Periphereals E . £. .Software 9. . Staff Skills

. . ' : 17. Other {Specify)

" @ If you have difficulty using the above format, please feel freée to modify it as neéessa;ry.
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UNIVERSITY QUESTIOWNAIRE ON
COMPUTTRG SFERVICES
(1) - e - . THE UNIVERSITY AS A SGPPLITR** L ,
NOT SUITABLE (3) () . (5) ' (6) (7) - (8) :
FAME OF , _FOR REMOTE .  DEPARTMENT .~ METHOD * OFF-CAMPUS REVENUE UNIVERSTTIES . TYPICAL USER NUMBER OF TERMINALS
SERVICE OFFERING - SERVICE OFFERED BY CHECK (¥) : ($) o SERVICID TERMINAL AND .- |ADDITIONAL
, ' _ COMMINICATIONS  CURRENTLY|WHICH COULD

CHECK (v) RIE | T/S TOTAL . FROM U's !
o ST . » REQUIREMINT . _IN USE - |BZ SERVED

##  If you have difficulty using the ebove format, please'feel free to modify it -as necessary.
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' QUESTIONNATRE RECTIPIENTS

British Columbia (3)

Dr. Jim Kennedy,

Director Computer Centre,
University of British Columbia,
Vancouver 8, B.C. '

Mr. Ross Jewell,
Director Computer Centre,
Simon Fraser University,
Burnaby, B.C.

Mr. Peter Darling,
Director Computer Centre,’
University of Victoria,
Victoria, B.C. -

Alberte (3)

Prof. D.H. Norrie,

Director Information Services,
University of Calgery, '
Calgary L4k, Alberta.

Dr. D.H. Bent, .
Director Computer Centre,
University of Alberta,
Edmonton, Alberta.

‘Director Computer Centre,

University of Lethbridge,
Lethbridge, Alberta.

~ Manitoba“(3)

Professor Paul Dirksen,

. Director Computer Services,
“University of Manitoba,

Winnipeg, Msnitoba.

Mr. B. Chalmers, - :
Director Computing Services,
University of Winnipeg,
Winnipeg, Manitoba.

Mr. T. Robertson,
Directoy

Computer Services
Brandon University,

Brandon, Manitoba.
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Saskatchevan (2)

Mr. Glen Peardon, :
University of Saskatchewan,
Saskatoon, '
Saskatchewan.

Professor L. Syme,
University of Saskatchewan,
Regina, Saskatchewan.

Ontario (16)

Mr. Peter Lewils,
Comptroller,

" Trent University,
Peterborough, Ontario.

Dr. John Wilson,

Computer Centre Room 105,
Stanford Fleming Building,
University of Toronto,
Toronto, Ontario.

Mr. Ray Skilton,
Director Computer Centre,
Brock University,
St. Catherines, Ontario.

Dr. Walter Dieticher,
Computer Centre,
Carleton University,
Ottava, ‘Ontario.

Professor J.W. Graham,
Director Computer Centre,
University of Waterloo,
Waterloo, Ontario.

Mr. W. Jenkins,

Director Computer Centre,
Queens University,
Kingston, - Ontario.

Mr. Gerry Keech,

Director Computer Centre, o
Room 139 Temporary Building # 14,
McMaster University, .

" Hamilton, Ontario.

Mr. F.D. Simpkin,
Director Computer Centre,
York University,
Dovnsview, Ontario.
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M. George lLake,
.Director Computer Centre,
© University of Western Ontario,

TLondon, Ontario.

Vir. Bill Lamb,

_ Director Computer Centre,

University of Ottawa,
Ottava, Ontario.

Mr. Leo Mernicki,
Computer Centre,
University of Windsor,
Windsor, Ontario°

' Dr. Ketz Okashima, ~
" Director Institute of Computer Science,'

University of Guelph,

vGuelph, Ontario.

Mr. Alan MbEwan,

Director of- Combuter Centre,
Lakehead University,
Thunder Bay,

Ontario.

Mr. Bruce Byce,

* Computer Centre,

Laurentian University,
Sudbury, ' Ontario.

Dr. J.A. Smith,
~. Royal Military-College,
Kingston,  Ontario.

Mr. J. Kitchen,
Director Computing Serviceq,

' Waterloo Lutheran University, .
Waterloo, Ontario.

\Qﬁebéc (7)

Prof. Jacques St. Pierre,

- Directeur :Centre de Calcul.,
. Universite de Montreal, "
- Montreal, Quebec.

. J.5L. Redding, :
Chairman Computer Centre Committee,
Bishops University,

Lennoxville, ' Quebec.
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Professor W.D. Thorpe,
Computer Centre,
MeGill University,

‘Montreal, Quebec.

Mr. Joe Reid,

Universite du Québec,
Quebec City, P.Q.

Dr. Graham Martin,

Agsistant Vice President Communications,
- 8ir George Williams University,

Montreal, Quebec.

M. Louis Robichaud,

" Director Computer Centre,

Universite Laval
Quebec City, Que.

M. Andre Croteau,

Directeur- Centre de Oalcul.,
Universite de Sherbrooke,
Sherbrooke,  Quebec.

Nove Scotia (5)

Mrs. Elizabeth Payne,

Director Computer Centre,

Dalhousie University,

'Halifax, Nova. Scotia.

Dr. J.H. Ahrens,

Nova Scotia Technical College,
Halifax, . Nova Scotia.

Mr. M. Tingley,
St. Mary's Unlversity,

‘Halifax, Nova Scotia.

Dr. R. MacKinnon,

Director Computer Centre,

St. Francils Xavier Unilversity,
Antigonish, Nova Scotia.

Dr. D.A. Bonyun,
Director Computer Centre,

- Acadia University,

Wolfville, Nova Scotia.
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New Brunswick (3)

Mr. G.W. Hannsh,

Assistant Dlrector Computer Centre,

Mount Allison Unilversity,

" Sackville, New Brunswick.

Professor Dana Wasson,
Director Computer Centre,
University of New Brunswick,
Fredericton,~ N.B.

Mr. R. Cyr,.

Computer Centre,
Universite de Moncton,
Moncton, N.B.

Newfoundland (1)

Mr. R.J. Kelly,

‘President, :
Newfoundland and Labrador Computer Serv1ceﬂ Lta.

100 Elizabeth Avenue,
St. John's, Newfoundland.

Prince Fdward Island (1)

Mr. Jim Hancock,

Director Computer Centre,
University of Prince Edward Island,
Charlottetown, P.E.I.
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CANUNET TRAFFIC STUDY

Appendix 2.2

OTHER UNIVERSITY COMPUTER CENTRES REPORTED BY' RESPONDENTS

_»G. Anderson

NOT
- INCLUDED
NAME CONTACT IN SURVEY . IN SURVEY
- TORONTO
Computer Research Facility J.R. McBride X
Library Automation System E.J. Minett X
Information Systems Division H. Mikkelsen X
Medical Computing R. Julius X
MONTREAL
" Ecole Polytechnique B. Lanctot .. X
Haut Etudes Commerciales J. Melis X
Administration, U of M J.G. Benoist
MEMORIAL
Engineering Computer Centre A.N. Betz
Psychology ' R. Taylor
U.N.B.
~ Hybrid Laboratory - E.E. D. Pincock X
DALHOUSIE
Biophysics CompUter Centre M. Connelly
- U.B.C.
Administration
Animal Resource Ecology
Electrical Engineering
McMASTER
Health' Services X
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UNIVERSITY COMPUTING SERVICE NEEDS

SERVICE NEED

PLANS TO SATISFY NEED

ATLANTIC

REGION

Dalhousie -

U.N.B.

Mt. Allison

St. F. Xavier

Acadia
P.E.I.
N.S. Tech.

Memorial

Impkoved time-sharing
APL

© Administrative Systems

Law Retrieval System
Library System

CAI :

Graphics

CAI .

Student Info. System
Computation (Chemistry)
Legal, Economic Services

Faster printef
On-Tine storage
Administrative Services

.Computat1on (Chemistry)

Geology applications
Psychology applications
Sociology applications
No indicated needs -

Unknown needs.

"All needs

APL _

Time- shar1ng

CAL

Graphics = . .

A-D Lab equ1pment

X X X

X X

YES

In 12 months
Under.consideration
Software being developed
Under consideration
Some development

“In 12 months -

370/158 to help -

- In 12 months |

Met by Dalhousie

“Met by. Dalhousie

“In 12 ﬁonths

In 12 months
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~ UNIVERSITY - SERVICE NEED PLANS TO SATISFY NEED.
- 2 : NO YES
St. Marys'. NR*
Moncton - IR
- QUEBEC REGION -
Montreal - PL/I X
Laval No ‘heeds _
McGi11 " APL with file handler =
: 1ike I.P. Sharp '
Sophisticated interactive
programs -1ike Dartmouth
time-sharing system o
Bishéps _ Scientific computer X
~ Business games X

Sir G. Williams - Graphics
o . Business packages

Quebec’

APL®
POP 2

GPSS -
STRUDEL

PL/T
Coursewriter
SCEPTRE

ISIS :
Linear Programming
Time-sharing -

\ I s L
- & Montreal . Conversational terminal

service _
Conversational Tanguage
Graphics applications

- a Chicoutimi =~ MR

*NR - NOt'Reported

In 12 months
In 12 months
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UNIVERSITY : SERVICE NEED - : PLANS TO SATISFY NEED
' ' ' NO . YES '
Institut -~ = APL .~ In 12 months
National de = Plotting » ~In. 12 -months
la Recherche = Computation - In 12 months =
Scientifique “Process>Contr01 ‘ o
a Rimouski Plotting - L In 12 months
‘ CAI ' . _ In 12 months
a Trois- "~ Graphics 3 S -
Riviéres APL/CDC ; In 12 months
" Electrical Circuit :
Analyses In 12 months
Linear Programm1ng C : ‘ -
TTY's and CRT's. In 12 months
Library inventory and on-' -
line control -
. | Students scheduling
Sherbrooke NR.
ONTARIO
REGION
Waterloo - Data base systems X
Toronto Big word 1ength batch . Frbm westefn
Time-sharing - _ X - _
York Basic - ‘ . ** From Dartmouth
Plotting - In 12 months
Media conversion ' -7 In 12 months
Scientific computing , - From McMaster
HS Remote batch ‘ X ' ‘
CRJE ' X
Advanced Admin. Systems :
Research Data bases
Queens -~ APL ' , In 12 months
Basic ‘ X
CAT ; X
Data base management X
Graphics X
Computation Software X
X

Info storage and Retrieval



ull o0 S0 o Gn & O A On 6 AR Gy BN M ad SN A 8 O

SERVICE NEED

Appendix 2.3 -
Page 4

X
Plotting X
CPU for Physics X

UNIVERSITY PLANS TO SATISFY NEED -
| NO YES
McMaster Timerharing | In .12 months
Guelph Time-sharing : X - :
. Text editing - In 12 months -
- Graphics ‘ X
Carleton CPU for Physics, Chem1stry X
ICES Software X
RMC A11 services X |
W-Lutheran Data base management Provided by Waterloo
" SPSS package _ o :
Brock BMD package for Soc1o1ogy X
. Plotting o X
Time-sharing - X
CAI X
PL/I X
Trent A11 services Continue to buy
Laurentian Larger memory; faster CPU x
' Time-sharing X
Lakehead Library system x.
" Scheduling system X
Data base management X
University planning X
Windsor Improved.service for _ -
‘ physicists - In 12 months
Western NR
Ottawa NR-
.Ryerson NR
PRAIRIE
~ REGION
" Brandon Statiéticé],package(SPSS)
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oo UNIVERSITY. SERVICE NEED . PLANS TO SATISFY NEED

NO _YES

~-Manitoba . ‘Time-sharing - In 12 months

- o .Graphics ‘ ~
Computation
Data bases ‘ _ o

- CAI : S ~ In 12 months

X X X

‘ﬁiﬁnfpegv Most Services ,’ : _ Provided by Manitoba
*:*]féﬁsﬁéibonfy . ° Digitizing seismic data = x

" -Regina - Plotting : ~ In 12 months
Vs - .. ..+ Admin. data base X A
CAI . : : In 12 months
: CPU for.Physics, SPSS. . X ,

Time=sharing and batch
for peak loads -

APL . In 6 months

Coursewriter : In 6 months

Data base management - : ,
_systems ' - In 6 months

NR

- Remote batch .

"~ Time-sharing
Graphics

S Computation

A ' Data base management

oM X X

x

- Victoria - Remote batch »
o Time-sharing \ In 12 months
Graphics -

- Real-time

= X

UB.C. . None

. 1
. ’ i
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CANUNET TRAFFIC STUDY
UNIVERSITY COMPUTING SERVICE -OFFERINGS
TERMINALS .
WPE ‘In Use  Extra Capacity

UNIVERSITY AND SERVICE -OFFERED

ATLANTIC REGION

Dalhousie:

1. Computer Time

Batch
Time-sharing

2. Software~$ystems _

Student‘information
Financial reporting
Library Programs

Multiple choice exan
analysis

Statistical Analysis
‘systems

‘Scientific programming

packages

U.N.B.:

RJE
Time-sharing

- APL.

‘TOTAL Region Terminals

T/S RJE T/S -~ RJE

Mixed speed 6 5 B

27805 1130 4 4
27415  TWX 3 ” 12
2741 12 30

21 9 42 9
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TERMINALS

TYPE. I

n Use

- - T/s

RJE

Extra Capacity

T/S ~ RJIE

" QUEBEC REGION

MQntreé]il

'« Batch remote -

= CRJE
- Compﬂtatibn’packages
.- - Text data bank information:

retrieval

. ,-'S%muia,’LG, Specia]‘
- languages

e TéxtAhand]ing package

- Laval:

- APL

1‘;ATSO ,

e RIE .

- Application packages

‘ McGijlﬁf B

‘RAX Time-sharing'
MVT/HASP RJE
MVT/HASP CRJE

- - ATS . .

. Sir Geo. Williams:

"o .= Normal services

 CDC 200

2741; TTV 24

2741 |
27415 TTV.
2780 - MR

10-30 ch/sec 100

- 2780

120

10-30 ch/sec 20

2741

TTY 25

| 10
B0

NR

NR

T
100+

*

| 10+
*
100+

50
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~ UNIVERSITY AND SERVICE OFFERED  TYPE
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TERMINALS

In Use. *_ Exfra Capacity

T/S RJE . T/S RJE

"Quebec Regioh;.;'confd.

Siege Social:
:‘-TfméFShaking » _ KSR 33 1 :'ff o
- Remote job entry 200 UT - o. - . 0

TOTAL. Region Terminals® . 20 10 200+ 20+

. _Repéftéd as having no-practical limit
**-"Doés not include-the terminals at Sherbrooke.

NR = Not reported. .
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- Statistics Canada data

- base (future)

- CAI (Plato) Service

(Future)

Append
. Page 4
TERMINALS
_ ' E In Use Extra Capacity
UNIVERSITY AND SERVICE:OFFERED TYPE :
. ‘ . T/S RIE T/ RIE
~ ONTARIO REGION
Waterloo:
" - Terminal Services 2741 TTY 200 MR NR NR
- ‘General purpose 0S 370 27803 2741 NR 7 64 3
'gAHigh_speed_batch N
- APL 2741 60 |
- ATS - 27415 TTY 10 16
- CPS 2741; TTY 10 '
 19353A  - slow,
- In=core student processor - high speed 1
= 0S batch - S 0
- -APL 2741 TTY 18 22
- Social Science data base
- Financial data base
" McMaster:
- Scientific DP ‘ ~cDC 200 3 3
= Conversational statistics "
" system . : - CDC 200
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TOTAL Region Terminals

TERMINALS |
4 4 _ - Extra Capacity
'UNIVERSITY AND SERVICE OFFERED  TYPE —
T/S RIE
, Ontariq Regioh e
Guelph:
- APL 2741 20
- TOTAL ‘
- MARK IV
- NATFIV PL/C, NATBOL 2501/]403 3
' Carleton:
- Remote batch !
"~ - Time-sharing TTY 40
Lakehead: o
- APL 2741 10
172% . 9%

*  Does not 1nc1ude expans1on poss1b111t1es at Waterloo or data from :

Western and Ottawa.
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Append1x 2.4
Page 6

_UNIVERSITY AND SERVICE OFFERED TYPE

In Use

/S

RJE

Extra.papacity
CT/S  CRIE

"‘I.PRAiRithEGION'T'

_’iBrandon SN .
w LAI and prob1em 301V1ng - TTY; CRT

Mc‘trl'l "Loba - A ‘ 2780, o

_ ‘;— OS batch o - 27705 2741
oML 2741

IR f— Datd bases - agr1cu1ture

.« health services.
- sett]ement
- studies

_‘:}Sackdtooh :
- Batch and te]eprocess1ng CTTY

cDC 2000

TS ‘(VRONOS) ST
,’" Da*a base - ERIC, SPIN,

' COMPENDEX

A1bert*

“ = Time-sharing. (MTS) . TTY
R Processing Admin. data

- for universities (potential) RJUE

” i'fOTAL~Re§ion Terminals

* Estimated

25
70

85

o
150%

30+

199

11

174 40+




Append1x 2.4

Page 7
TERMINALS |
' ‘ ' . In Use Extra Capacity
"UNIVERSITY AND SERVICE OFFERED ~TYPE , :
o ‘ T/S RJE T/S RJE
~B.C. REGION
U.B.C.¥ |
- Remote batch
- Conversational services . 6
- Specialized programming 2780 |
languages . » 2741, TTY ] - 90
- Application packages .
- CAI
Simon Fraser:
- APL : S 2741
- CAI o o 2741 32 50
- CRBE " , 2741, 2260 o ,
- MINERVA - : 2260 . : 6 .10
- IBM 1030 data co]]ect1on ' 4 15
- Other software : _ 2780 10
Victoria: .
- Local batch 3780 e 4
- Compilers ' . 27415 TTV - 12
TOTAL Region Terminals® - - 132 6 87 - . 14
* Based on an est1maLed 90 -2741 type term1na]s at U.B.C.
RJE term1nals are off-campus only.
CANADA
TOTAL NATIONAL TERMINALS** : 1,050 48 - 765 92

** Subject to the notes given under each regional section.
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CANUNET TRAFFIC STUDY

OFF-CAMPUS COMPUTING SERVICES

REVENUES?AND EXPENSES 1971-2

Under normal circumstances the total inter-university expenditure ahd_
revenue from computer services should neér1y-ba1ahce. .However,;in
many'univeréitiés departments méy use off-campus services and‘ﬁay_fof
them out of departmental funds. This means that there fs nb centra1 
record of off—campu; computing éxpendituré which ié available to the
Compuﬁer Centre Diréétof, Therefore the expenditure data proVided,by
the Directors hés been estiméted based-oﬁ their knowledge of projects
beingvprocessed of f-campus andyis subject to errof. On the other hand
the computef.centre woufd normally receive a]]_revenues_from the use -
of its faéi]ities by other universities and therefore the révenhe data
provided is considered to be more aécUrate.f For this reason the
revenue figures have been used in this report to represent the value
of - inter-university computing services. The following tabies show
the revenue ahd"expenditure;figures in summary form and_asireported

by the individual universities. : : " R



REGIONAL

-~ SUMMARY _

~Atlantic

Quebec

Ontario

 Prairie

B.C.

%

BERY

CANUNET TRAFFIC STUDY.

 OFF-CAMPUS REVENUE AND EXPENSES

ALL SOURCES

REVENUE

- 205,000

198,200"

225,100

311,100
260,000

$1,199,400

EXPENSES

8,250

53,450
368,600
2,080 -

3,000

$435,380

Appendix 2.5

and five universities which did not report.

Page 2

~ UNIVERSITIES
~ REVENUE © EXPENSES
72,000 4,250
55,250 24,250
108,000 110,400
10,500 600
69,500 2,000

- $315,250

- $141,500

Does not include data from McGill (estimated to be close to $1,000,000) -




ATLANTIC

REGION

- Dalhousie

- P.E.I.

N.S. Tech.

'St. F. Xavier

Acadja

Mt. Allison

UNB

Memorial

Monctoh

St. Mary's

ALL SOURCES
REVENUES

100,000 .

0
NR
5,000
0
0
100,000
o
NR
NR

- $205,000

 EXPENSES

4,000 ,

NR
4,250

NR
NR

$8,250

Appendix 2.5

Includes. $30,000 in research grants to Da1h0us1e.

NR - Not Reported

0 " Page 3.
UNIVERSITIES
© REVENUES EXPENSES
42,000 0
-0 0
MR NR
0 4,250
0 0
0 0
30,000 0o
0 0
NR NR
R NR
$72;000 $4;250




ALL SQURCES

" REVENUES
QUEBEC REGION '
Montreal 135,000
McGill NR¥
Sir Geo. W. 50,000
Quebec** - 13,200
Laval ' NR
Sherbrooke NR
Bishops O NR

$198,200

EXPENSES

6,500
5,000
3,000
35,450

3,000 .

NR
600

~

$53,450

Appendix 2.5

Page 4
UNIVERSITIES
REVENUES ~ EXPENSES
1,500 0
- 40,150 CNR
0o NR
13,600 22,250
R 2,000
NR NR
NR 0
$55,250 . . $24,250

* Previous surveyé indicated that this amounted to nearly $1,000,000.

** - Universite du Québec

Siege Social 9,050

a Chicoutimi NR

a Trois-Rivieres 4,150

INRS MR

a Rimouski - NR

a’ Montreal | NR
$13,200

17,900
+8,000
1,350

8,200

NR
NR

- $35,450

3,550
10,000
50
MR
NR

NR

$13,600

17,900
NR
1,350

~ 3,000

" NR.
NR

$22,250




1

ONTARIO -

- REGION

Ottawa
Carleton

Queens

' Trent

" Laurentian

Lakehead

, Windsor -

Westérn

Brock

McMasfer

Guejph'
RMC .
Ryerson
Toronto
York

Waterloo

Waterloo~-Luth.

*

" ALL SOURCES

REVENUES -

R
26,500
NR
0
NR
40,000
-
NR
0
112,600
15,000
0
NR
30,000
1,000
NR

$2 25,100

EXPENSES

NR
12,600
185,000
90,000
1,000

0

3,000
13,500

200
5,000
NR

7,500

NR
8,800

23,000

NR
19,000

$368,600

b
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UNIVERSITIES
REVENUES EXPENSES
75,000 MR
26,400 ?‘ ‘.: 2,000
0 75,000
0 26,400
0w
0o | 0
0 3,000
R MR
0 - 200
600 W
‘NR MR
R
R R .
6,000 2,800 | o
© 10,000 % }
NR . R
0 o0 |
$10§,000 ©$110,400

Does not include exchange of services with Toronto, McMaster, Ryefson.



_ PRAIRIE
" REGION .

Edmonton

Calgary

‘Lethbridge
Saskaioon.

Regina

. Manitoba
~ Winnipeg

" Brandon

 B.C.
~ REGION

'B. Coiumbia.

Simon Fraser

Victoria

ALL SOURCES
24,000 NR
NR 0
NR NR
105,000 500
N 980"
180,500 0
NR NR
1,600 600
$311,100 '$2,080
150,000 NR -
65,000 NR
45,000 3,000
$360,000 $3,000

- Appendix 2.5

Page 6
UNIVERSITIES
© REVENUES EXPENSES
0 NR
R 0
NR NR
0 0
NR R
10,500 0
MR NR
NR 600
$10,500 ~ $600
60,000 R
" 9,500 2,000
0 0
$69,500 $2,000
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CANUNET TRAFFIC STUDY

DISTRIBUTION OF COMMUNICATIONS COSTS

OPTIMISTIC PLAN

© Assuming that by 1990 :

1. 80% of the communi cations costs are associated with access to data
banks. IR |
2. Data banks are distributed in propbrtioh,to the major “suppTief“
universities. For this example : -
Atlantic 2 .
Quebec 4 - Prairie 3
Ontario 6  B.C. 1
3. Usage‘of all data banks is identicaT.
4. Reg1ona1 usage of banks is in proport1on to the percentage of
un1vers1ty students in each reg1on
5. Cost of communfcation to a bank in the same region is zero. Cost
of commun1cat1on to other banks is related to gross m11eage between
regions.  For this example the f0110w1ng m11eage tabIe app11es
- Atlantic . Quebec = Ontario Prairie - B.C.
Atlantic - 500 1000 2500 3500
Quebec = 500 -~ .- - 500 2000 3000
Ontario 1000 500 - 1500~ - 2500
Prairie 2500 2000 = 1500 - - 1000
B.C. 3500 3000+ 2500 1000 -
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Usage of the data banks is in proportion to the student population

in each region :

Atlantic
Quebec
Ontario
Prairie
B.C.

University Student
" Population, 1971

21,000
56,000
104,000
56,000
29,000

266,000

Approximate
% _of Total

10
20
40
20
10

1004

Then the cost of‘communications can be’eXpressed ango11de :

Total Cost .

where_.vA

.Thus C

b b e[Sy

o
cF 15

N

Number of “accesses from region x

Cost:pércaccéss-m11e (constant)

Mi]éagegbétweénzfégion x and region n, where n = 1 to 5

Total number of data banks

$2.1 x 108 = A, Cm (37,000) + A

bt

Number of: data banks in region n

cm (23,000)

2
bt'

+ A, Cm (13,000) + Az Cm (19,000)
b o b

t

t

+ 53_93
t

(11,000)
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If - A= A A AL H A+ AL
= ,'1AT + {ZAT + .4AT + 'ZATA+ .1AT
Cn BPST '
il = $120/bank-mile
't
Substituting we get :
€, = .lAp x 120 x 37,000 = $453,000 (B.C.)
\ AT . L
C, 561,000 (Prairie)
Cq 538,000 (Ontario)
Cy 321,000  (Quebec)
Cs 227,000 . (Atlantic)
Cr $2,100,000







