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e - The Task Force on Computer .Charging 'was establishad in- " *
' - <. . u B : : S

) ‘I)‘ ». . o . .. ) -‘ - . i“‘ .. .
‘ ‘ December 1969, _The members were: b .~ * .- - e
e e I e o e o I
M,P. Brown, Director, Compuber Co-ordlnax;on‘Group
i . . ‘l . ‘ o . ‘. LY . ., ‘ 4( . :‘\ } . )
I . CPUO L S . e
. - ) ., . N\ o« - . . . . “ o e 73 . o
o ‘G.T. Lake, Director,: Computing Centre, University ' - ',
g . df*Wéstern Ontario L “"‘ 7:‘ , :;
) * : . N . "l . ) ) N Lt LY ° ‘_’./. ) “ S ‘ - .‘. “
: AP : 'P,J,,Lewis,,Ass;stapt_to_the'Compyroller, Trent .. L

C _Zﬂ' . ‘University : ; b . IR ¢ '

D.S. Macey, Consultant, Computer Co-ordination Group, ~. .
' . . ons xS =070 - 2 L .
. o : N : ) : S ) . o . “ A
: -7 s7% CPUO : v St SRR P
. e . ’ ) . . . Co . ' . . : . . ; L
° . G.R. Sparks, Associate Professor -of Economics, Queen's . °* .. '
.. University A o ' : . ! BT e
g . . - . . T ' Y . i V2
o’ L J.C, Wilson, Associate Direé&tor, Computing®Centre, . * . < -\
R , 8 X . . . .-“ Y T B r ~_£4 . 4
N . o - - | L . . . A .
- .~ '+ 'University of Waterloo. - ‘ .
e Y “ B : ) 0 D . o
‘_f: "' . L . . . e 9 - ot ‘ * . o . ' . L. M % . .
S - - ‘This:document is the result of the work of this group, ‘

. .\;. ° ., ot e * ) ' ) . . - ~. . - ‘ ..

~ ( - which met on’seven ogccasions from.December 1969 to April

. R £ 1970, b -’» o o .
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\ ] . - v .
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: M -l L : o '. e e ) . ' ) . . i |
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INTRODUCTION S .

'I‘ERMS OF REFER.ENCE _ -
& I
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.The Commlttee of Presidents of the Universiﬁies'of

®.that the CCG encourage bllateral and multilateral

. ,. \\ * . o , ,‘ C )
® that the universities be provided with’the ‘data neces-

4 <

Ontarlo (CPUO) establlshed the follow1ag pollcy dlrec-

tlons for the act1V1t1es of the Computer Co-ordlqatlon

A

”.Group (CCG)

/ .

e that the CCG assist the un1vers1t1es in preparatlon

3

real dollars spent 1n a free market

i eo
»

arrangements.in order that'the'computing‘?esources

for the ‘era when computlng serV1ces are purchased by

’ . ) y 2 & * " P (3 : - .
in the .uhiversities.be utilized to maximum benefit . -
M ' ¢ ' ‘. - . ' ' . N .

to the system of'uhiversities'

+

’
A

¢
.

Charglng as « approved by CPUO were

serv-:.ces

® to. 1dent1fy alternatlve methods of pr1c1ng computlng

serv;ces.

o to 1 entlfy alternatlve budgetary procedures for'

e

~

[y

SN

v

-

4

-

4

\

’
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~

s
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. sary for planning university computing services:

‘3The‘terms'of'refer°nce of the Task Force on Computer

L3

NJ‘:\

-

o, to 1dent1fy alternatlve methods of costing computlng

:

FERY

.-

!
N

o o®

...

® to d velop.guidelines for pricing of COmputing services- -

-




é . to examlne the condltlons under whlch a un1vers1ty

~
. L

coula sell computlng serv1ces to another unrwer51ty

. . '..
. " V- ¢
- . k N . .
1 » ) - : M
» . . L te . 3
<

'Thls cocument is thé report of the Task 'Force onv‘f*

Computer Charglng, and 1s drrected to the unlver51ty
pres}dents in Ontario. ;t-ls the hope-df.the Task’
’ . \“. . . . L “«o .

Force that the report will be of(interest to~the'univer-w

slty communlty at large,,part1bularly those concerned '
: § .
,wlth or affected by pollcles on computlng serv1ces

. Y e

‘ . . . . k " ] - D VIA,
.

'BACKGROUND . .

' e
Computlng, 1n the«late 1950'5, was a new Eechanbgy,

S <

wh1ch‘%as 1ntro uced to the unlverslty communlty by a

small number of dedlcated people._ Through the energy, .

I .

|
forasight and leadershlp of these “mlssmonarles“' the -
L ] ﬂ -
horlzons of researchers and teachers gradually broadened

A . . . 3 .; f l

and computer technology became establlshed as a powerful
-3 . ~
tool with tremendous potent;al‘

A,

h

hd 3

.During .the early years of computlng in un-versatles, it -

/

was not recognlzed that thls was ‘the beglnnlng of a
f

. F
potentlallyﬁexponentlal growth in computer usage. -As "

.
W .

with many new 1nnowatlons, people were encouraged/to

b

make use of computers, through the prov1s1on oﬂfa free

..




roo—~ ~ resource, ‘There may . have béen an 1mp11c1t assumpt:.on L
) . . . ' * N . " :
L R that there was an upper limige to the amount of thls

‘ . o { -
. . . [

« s 'resou.rce any part:.cular in 1V1dua.l could use, 1n much'

the same way that there is an upper J$1m1t to the'. * - L.

Y .
for . . . -, PR
s , .
“ . .

S SN , "demands made on a llbrary by an individual. T

" ) bl N ‘ . ) ‘ ' . f . . . ‘;‘ - . L N -v ey [ : (1N
. e \ Ty ‘ '» oo ' ' o : '
Lot As the ‘use of comguters expanded unlversﬂ:les entered B ‘
' . .. % an 1nter1m stage, where.attempts were made to achleve '
equ1table dlstrlbutron amongst users by var:.ous artJ.fJ.- T e
’ ‘ . ‘,l ‘-».n/

R .
L cJ.al controls such as rat:.onlng or’ 1nd1v1dual constralntS‘ Co .

N . ' .

s, . T . . ¢ e . .
W Co * ) . .s. ‘ ' T " -t ’ ”
' - N N ¢ t. . .

'S . CL " e

. AN 'Wlth the maturlng of the comput?é tecﬂqnology, whlie we ¢ °

e . .

P ?  have. exper:.errced maJor downward shlfts in -the: unJ.t cost .

A Y . ’

. of’ computlng, the demand for comput‘lng in un1vers:.t1es IR B

. h/ " in Ontarlo has grown to an est:.mated $12 mllllon annually ¥

D e x AN ' . ~

R Th:.s demand has. evolved 1h an artlflclal env1ronment
.o where compptgng has been a free resdurce. Mo
. . - . ‘:_ " .‘-' - - . - - l . . ] ,

L ~There n}ust b’e some quest:.on as to whether or not the : T

. - . ‘ .0’
N SN .
Y, T -current expendlture on and" dlstrlbutlon of computer use

’

w1th1n a un:.versrty reflects value Judgements and eco- o

»

‘_(.' nom.Lc dec1s:.ons on. the part of unlve'rsity programme , \

*
R \

. . ToAe superv:.sor., as to the relatlve worth of computing to. ' o .

the programme :as- compared w1th other resources such as ) .

K . manpower, ! ::.-.111g$'and laboratory eéulpment. ' . o

B o ) S Ve I * -z \ rb -_ - ' -
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. METHOD_ OF ANALYS'IS'. s

for computlng

** There is-.general acceptance in the universities that the

Y

‘maturity of the technology and the 'e/conomi'c':s of univer--
- * s - - o ’ m '

.\..‘ . .!.

"’sities require that 1the‘responsibiiity-- for financing .

computing services be met by the users 'O0f those strvices.

. .
P, ’ .

. | > .
g . ’ e

'The allocatlon of funds for computlhg fO]. a partlcular

"
programme must be as- a. consequence of value Judgements,

’ - ’

where the relat:.ve wor th’ ol% many different” cxpendltures

is determlned by a group o] peers.._

' .
. . ! = ' . . ' ‘e
? ' ’ . . [0}
- : : Tave

Il

'The' Task Force took the V1ew that thc fn-st stage ‘in the

.‘
P

analy51s' o" computer chargLng was .&o Ldentlfy the costs

) { . .
.. . ‘,,

Chapter 5 deals w1th thc toplc o£ coS‘tlng, states the

- -

need for full costJ.ng and nges some specxal cons1der-

) "

ation to the questlon of'cap;tal costs.




r v \ P

Once the costs for ‘the oer151on of the service arq o

known, a unlverslty should choose a charg:.,ng pollcy

T
. . | "

R whlch w:.ll recover a majorlty of themsts from the
U ‘users. Chapter 8 outllnes some alternatlves Lor cost oL
e s ‘ E fl ‘ .

. recovery o T ‘ ? o .

. . K } . . . . g ) ‘ . ) . '. ¢ - . R N . ‘ ".
. . B . R . L3 T n * ¢ g \ ) .
P } _Pricing, as a means of implementing a charging policy, . N
-" ' . . - - . ,.. ) - . \\ . ‘ -. . ‘. ] . L . B . . ) ] ) . . . ' e ",l
i . is reyiewed in Chapter 7. WNo attempt is made to evaluate ST
A ) ' . . ‘\' . e i 'l N = ) oot ) . )
L. t pricing-.schedules for specific-‘se’:‘:-vice's,- ,-but the repor‘t ‘ S v

N _.-«doe.-:-'. provz.de a. gene%al analysls of pr;.crng, Wthh may be

- . useﬁﬂ ry appl;ed to \aa partlcular umversJ.Ly. T e
¢ , : A ' e S ?\. :
. ) ° . . . .
S IS : . i . :
’ . o : \. .:""'; T . .{.,‘. . L ! PR | . A ’ 6._
o The report closes with a statehent of recommendations by ‘
: o ., the 'Task Force. . { > ' )

: .@/ ' B L N o \ -
ERIC . - - »“‘ /0_ co .
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UNIVERSITY . COMPUTING IN. RELATION TO RESOURCES
3.1  THE USER COMMUNITY : - f'.\\* I I l'.

- . . . 0 .
P
S . . o . «

rI‘he un1vers1-tv commum.ty is a. body of pcrsons pursulng

. t‘mc ob]tpttves "o C"'eatl 3G, prestrVLng and dlsscmlnatmg ’

. knowledge. .'?ne rnteractl_on b‘etween‘ the parts of ‘the = = s e

co‘mmum.ty. "is ‘characterized by the activities of tcaching,* | ' R
- ‘\ ;- “ . . o . .\ . .:,.; ! ‘!
., ; learning .and research.

— c e . .

W Sl \‘ ) . . ~ . S h
.« . . . » b RS
. B . . . ' )
. . C . o . Y . . ; v '

w A Wlthln tlus large um.verslty groupr there arc. smaller

-~

- . A

specmllzed communltles centred around an. acadcm:.c
' . / ' . “ . ;».
dlSClpllne, ‘a commonal:.ty of 1ntercnts, or a £ac111ty : <ot T

3
.
Y . . * .

: ._1mportant to, the processes of teachlng, learning and-. S
‘ / uv T . . . ) . . - 3 L . .‘ v ) ) - ) . ' ,
»rese,arch., o ' RN o . : L CoLE
R S - E "\ : e T SO

N :. ‘ . i . . B 'E . ) . 1’

.4\. . . R

) Lo . Ly .Il - ’ - 0 R . ) .« " .o )

-- .. The'user communi‘ty, in the- context of computmg éerv:.ces, ' NS
ST - is- that body of persons concerned w:.th the\use of com-+
P S ORI o \ ', - | )
S S pu}:.ng fac111t1es 1nclud1ng ‘the adrr\lm.stratlve support Com

. ‘.’ of aca.dem:.c ac,t1v1t_1es. 'I‘he reason fof ther.é being’ a .
R » - & L . \ X
user communJ.ty, wh:.ch is more than a loose aggregate of~ ' ~ o
. -,
. : | 1nd1v1duals)k is . that the needs of one 1nd1v1dual for

PN . P . f . *

o ' -, rcomputing could not be served independent;y from the . A

N : “needs of others, and the user community has grown in - -, - * o

parallel with the developr\ent of the computing centre

in the university. ’ : Lo T




The user COmmunity has'developed structures for'internal'

\1nteract10n in the form of user groups and structures

P

for 1nfluenc1ng the dévelopment of comput1ng serv1ces

,gthrough_policy comm%tteesr

.
rd
t.
]

.

’

The computlng centre, h1stor1cally; has been a central- .

¢ &, . ¢

'ized fac111ty cons1st1ng of computer hardware, software

< . "

andﬂcomputlng-spec1alrsts. Its purpose has been to

.

foster the use oﬁ computers in the un1vers1ty, to serve

the needs -0f the user communlty, and prlorxto the

formatlon of computer sc1ence\departments, td advance

- ¢ o

‘the. state-of-the-art. L e~l

. . !
-~ - M . -
. .

N . N
\ N - -

.In many ways,. the computlng centre has taken on the~
— .
characterlstlcs of a utlllty, where the concept of a,

i.t l

ut111ty is based upon the prov151on of services, to a'

~

4 - LY

wude varlety of users, the sub51dy of some low demand

N ..serv1ces by hlgh demand serv1ces, and the ‘as umptlon

®
. ~

‘that. the user communlty, as - a whole, must. be s rved.

. : SN ' N CE 1 .
. NG i s ¥ ) .Y
' The computing centre, as a .utility, must reflect, <in

..

the services provided-and thérr pricés, the demands of °

.

. the user commurity- -

PA R Text provided by eric [
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5

s

el

‘If the university recognizes that there is community

N .- ’ o~ f
) . 1) . ,’ , \ . .4-\] "‘ , .

purchases of computlng services ﬁrom other unlversltles' - :

; Or . from computer service companles, become a’ pOSSlblllty.

A . v o -'fu\

- Y * S HE L ’
POLICY AND BUDGETS @/ S

jall’thg way from "dlscretlonary funds" belng probrded in

.
e,

benefif in the existénce of.a ‘viable user‘community; o

"

B o R .

his. policy in 1ts charg1ng proceaures.

E:/? he computlng centre ut111ty must be’ responslve
(WA \
t

The .types of Service reqlired by -the user community have
. 0. . ,_-' . . 1 . . . .
become many and varied. In- some, instances, it is not

L3
%

‘economically possibie’for the computing centre'to'offerf

v.all of the required serv1ces.. It is‘in this area that .

b
I . o . - 5

. P / .

i

‘-
‘
2. )

. c s ' Ay . v, :
‘Most universities in Ontario are attempting to move away

.. : . . \ .- ._ .l .
from the provision of "free" computing services, while

A
. . R o, . N

still recognizing fhat,thé:jjfds‘gf-the user community ,
B Yo 1 Nt . Y B ¢
“must be served. - . : p -

' - .
i N n
!
.

This raises a major poiicy que tion concernirg the funding
. : < ' : . -
of computing services - "What/Zre the alternatives to ear- Co.

marked central fundlng of computlng centres?" These range

S

the budgets of the user departments to 'some degree of

central fundlng comblned w1th "earmarked funds" in the

» budgets qf the user departments.

o
\ . . N T

N T s




v
’
! Ny

-This:béper attemﬁts to .provide a framework for poliéy
* - .decisions through an analysis of the vdrious<aspects of

s

computer charéing.» _ . RS .

3.3 CBPUTER CHARGING "\

. A Ny

Computer charging is 'viewed as a means of

o allocating the funds for computing in a rétional way

14

e arriving at economic stability through the free play

_of supply and’'demand
regulating purchase of computing services, either from

. Y “ . .
the on-campus dtility centre, or from other universities

I4

or computer service’ organizations.

| J

¢

-

Aruitoxt provided by Eic:




- AN ECONOMIC-MODEL OF COMPUTING.IN A UNIVERSlTY

. -

?

In this chapter, an attempt is made to- examine thL natuxo
. " .

- of the problem. A simplified model of the facts 4nd-

l - . & . . \b
influences at work rh the proVision of computing scrv1cn-_

-

.in a univerSity is 1llustrated in figure 4 1.

y .~ v
o

. The components of the model are: ' St

L) Lo
Y . . [

, The Budget this is the source of energy of the systyn.

in~the sense that all funds used to support the‘system
' _ - . : Yo
-enter it through the budgeting.procedure,- .

"The User. he .is the consumer, of serVices, and repre-,

sents. the output from the system He makes demands £01
‘ -

service,’and his demands are, in turn, controlled by

N

price. *+ * ) o o '

g R ;
The Service: this is the commodity which is being solay

to the user.- It is a complex package of spec1alized

EEEN

services and is characfer:zed by being perishable /

.
v

‘subject to time dependent demaan, with an upper limxt

. SRR
on the resources availables ’ . f :

The ‘Service attempts ‘to ‘-meet the ,demards of the user{ et

has a cost, and exercises control of the Fllocayion o "' -

» B ]

of its resources through influencing the pricing ‘.
system.._ . ..\. L : ,
The”Price:- this.is the major, control mechanism'for. \
. BN } : a :

.the System‘es a'Whole.\"Price is used to smooth loadinq

- 14(:’
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of the service in the domeins]of time-dependency -and

. resource allocation. Priceacoqtrols'demand by the

.~
v

R e .. user,. and rec0vers all or some of the cost of the:

. . . .
* . - L . -
. X

. service from the user. _ : NN

P » 1 . Y 4 . :
\\\4 _ The Cost: this .is the-basic fact of the écopomic. *

system of computlng serv1ces ‘Codt for services can

. ’

) - ' ‘ ', |
: \;. ‘be ldentlfled Cost is. recovered by means o Qh S .

: \\, price to the user and, hlstorlcally,kby_mea sl of ‘ ,," S

'allocatlon of funds from the budget. . .

fUnlverslty pollcy determlnes the relatlve proportlon .

‘ o o " of cost recovery from the use of a pr1 e/user changlng ,

A . . ,mechanlsm as)compared to a dlrect central fundlng ) o
” . ¥
v - - 4mechan1sm. .o Lt . .ot

. . . o . . K K . : v .-’;k..
.- Ideally, once unlverslty prlorltles are establlshed uhrough

s
pollcy, and budgets are set thls ecohomlc system w1ll flnd 3

’

v, : . . | . N Y ) ) ] ) ~ )
v\ lts\own stablllty. : S et
v .."‘ ' = ) ' . ' . . L T - ’ - . o ’ . ‘ . /‘ .

. . - ¢ - ot v, .

$ . : v . . . . * A : . . -4 - . * ’\

The‘fivelcomponents interact\iq;three cycles. - { ‘ N N
R A R

L.t . ] . ¢ . N

. .’ i '

4:1° “rTHE R]"SOURCE ALLOCATION CYCLE (/flgu,re 4-2)

n.)

If the other two cycles are not operatlve this cyqle,

correspdnds to the formatzye years of unlverslty computlng T,

L

% . * R |
A slmple allocatlon of bu get funds to the computing centre’ v s
(Kc AN * ’
3y governs the amopnt of serv e avallable to the user commu-—: /
WY ‘ ‘“ - /’ - (
: \ - nltY- The\deCLSlor{ as’ to hO//much ,of the’ total univefksity ( -~
’ ) . v e . v
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" L] ' 4 p) . . . Ly LN

: ’ » ' - ' ) N 3 - .
; /.\ b - 16, -, ,' . . e e’
© . . . L t '
- i . . \ . - . . B . I3 . Lo '
* f . L . . .
.\ L ] X .
. . . o;] .
. »




-/
.

(N

-

L)

3
¥

rd

L N . J o . : a0 :
‘e . M i . 4 . . . .. . »
, : . . ' _resourcesxw1ll.be'allocated to theaprov1s on of computlng .
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. N t s L . ' - 2t .
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oo o o serv1des, 1somade at‘the pollcy level of the university.
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4.3 THE .LOAD SM'OOTHI\IG CYCLE (flgure 4 -3) . . o R

. oo . N
. 3 . L ThlS ~cycle prOV1des the management of the-serv1ce organ—

* . S ) . e .

. ) ization w1th a control of how serv1ce resourdes are\used

s * - . : ' °

: ' through“the use of, dlfferentlalopr1c1ng mechanlsms. Thus - -

¢ R . hlgh demands for a 11m1ted resource w111 caUSe an

i -." - .

o zlncrease in price for thatAresource.-\"\ L
. .o . " . . . : o, | Co e o
, . . ot = o - . P ' <N ' s '
N : - . . B - N ¥y - * "
, 4.3 | THE COST.RECOVERY CYCLE (figure 4-4)° .. . - S
* A The cost recovery cycle correSponds to the 'real dollar’.

*o * . : P

- \fy.': . ' wor}d 'where’the user, through the purchasehof s%rv1cet-fh y- ' X
._ﬁ : Tmakes demands for serv1ce.  Therﬁ is an assoc1ated cost ;- AR
e | J;'\‘a:‘for'th;.service provrd; wh1ch 1s recovered by the use .‘ .
e - : CEE C
.i__ X ,v: T of 'a pricing é;stem.‘ Price,'ln eurn, will‘affect“demand,f;‘euj

L B . ‘

e v -ca\ln that a pr;ce 1ncrease may- re@uce demand be%ause-the e .
) :

. _user has liftited funds. Altern t1vely, a prict=decrease o "Ak
l.. 1 : . }‘. ‘ ¢ N
. may 1ncreaseadepand for,serviCe,-s '\moréfhork .can be .
o > . . ) : ot N I
. _ R W done for the\same amount~of money . _‘ : . ‘
: \ ‘-." b "- . ) - o~ \J e . - - . . * . . -

e - > .o~
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,c'os'rmt_;- OF COMPRUTING "SERVICES® - ot ' 1 _‘ AU B )
" PURPOSES OF 'COSTING P s BT
' The‘pur;oses of.costing.are L _‘; ’,': S w "
N . . ¢ S o . .
’ o.to relate the actual costs 1n -a - grﬁenéperlod to thcv T ?‘
«q compntlng servaces‘or vided durlng that perLod ] .
A T _ .
pfto rov1qe the " unlverSLty with lnformatlon on, thl - ;. o .i -
Jvr atlve succese" of lts computlng serm:ces ‘:'f - R ” |

° to provide a ba51s for pr1c1ng of comput1ng,serv1ces St

. .

. to allow the un1versrty to allocate 1ts resources . .l

° -
. .

Bhtween the comput;ng cost centre and other cost

! ‘ .- ,32' -
\‘ . P )
centres Ln the unlverslty accordlng t0aprlor1t1es T e ST .
[ . T . 'A
estaﬂmhshed by the unlversityL . L : A o
< . . . . u’ ‘ ‘-‘ " . _5‘,:-,; . ) ' “ ‘ ) 4 ) . . ‘ : P
R ‘:,/ oo te e ~ ! ¢ . 0.’ ' « a ° ) o : ) .
' , o B U .. N ¢ " ' T . . B v
. ‘DIREéT,AND'INDIRECT CoSTS-- T ety T
. AN ¢ o \ 1°., .' A > S
,QA cost centre il a:segment,of the un1v§ §1Ey,.clearly T |
. defined by the management dP the unlyerSLt%. The ﬁggre- AN Rt
K gate of all, oft, the cost, centres‘&S'the.unlver51€§ The" .
) : ' v vu
computlnglcost centre\Ls th\f\part of the unlver51ty S o -
. Y . e ‘ T
organlzatf%n whoSe functlon is to,prov1de computlng o ‘
- o : o § -
serv1ces~to.the unlveISLty,, There may be more than one - ,
. ) ] . 't f . /’
ovcomputinq*coSt ceﬁtre«in a unlverSLty., As an example, _ ,
. ‘ N . b ' -

there mey be a computlng cost“centre baSed on - the‘com-

putlng serv1ces requ1red by the llbrary.

N
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. " Direct costs are deflned as money/whlch must be spent to
. J . -
. e acqulre, produce or effect the computlng services pro-
. ‘ L}
L]
. vided and-whose,expendlture.does not acqulre, produce or ,
., ) » .‘. ) L . .. N . - - - . N " .
. ot effect any other product or service. . SRR
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: Indlrect.costs are deflned.as money whlch must be spent Lt o,
} N , .
: to sSupport the prOVleon .of computlng services whose S ’
g ’ ¢ . T i
foant . * 4 T : Lo i .
' . e expendlture,_ln total, supports other programpes and _ o P
o .t ' 31_-s‘~ﬂ S
' . . serv1ces in the unLVerslty, as yell as computlng serv1ces.. A
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' DY . . : oL ' R y R A
. . The Task Force considers’ that it is important to identify -/ . ¢ w4
. : i [ : ’ LY . . - ) . ‘ -
. . ™ , "wvall costs as a basis ‘for a-.charging policy. =~ . = ¢ - . '
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) .oy Direct costs to the computing cost centre/.are thosé costs .
’ ’ - . ’n \’I ;
T C wh1ch are clearf}aldentlflabie\as“pertal 1ng “to thb pro-/ e Y
. R 1. . B
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N\~ ' oo N Indlrect costs such as space, light and purchaslng serv1ces g
’ . ' : ‘ D . w w ‘ .
' / emanate as charges from other cost centres in' the un1ver- »T
N ’ = > . o .
. . /slty, and are allocated as costs to the computlng cost o '
. ; . * . '
- . ce&tre on the basis of 'a cost aT//catlon pollcy exérc1sed . .
v ~ - .,
! . ’ ) , ) ". ) . v . ¢ -
‘ i ' y* by management ° r ! . . B ¥ ° \ " / ! 1 hid \
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— o " The Task Fbrce has rev1ewed the 2éosts whlch are. appll- .l

i3 ! . -t . -AW"?V M ..‘ N * J ' - ‘ e
S I cable to a computmg cost centre. ' These have beep T .
& ' PRI _\":)'." ) il [ . . A . s t -
O -~'l- . grouped 1nto nlne maln categor,les < ' b .
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Included amongst the. cost elements set out in Appendlx 2

' ' “

A e were several relatlng "to computer hardware. The xden—' Al
s tlflcatlon of the costs assoc1ated with such hardware

i - . » . o ;
: L : and other capltal 1tems OVer a glven perlod requlres , , :
. p . Id . ) .
- . - ( Lo . . e . : _
v g that proper cons1deratlon be: glven to depreolatlon . ton
’ ‘ ' ) .‘. . ’. ot .
e : " acéounting.. o R S o]
.. ¢ “: k‘. ‘e * - ° . : ‘, ‘.
o ° ! . : r e . R . ] - 5 . .

A charge. for depreciation of capltal assets is not

normally 1ncluded in current operatlng expendltures

) Ao today, iunless the asaetslare those of a self-sustaining .
oy (" "ancillary-enterprise"' Depreciation is generally N

regarded as 1nappropr1ate, partlcularly when cap1tal

assets arevprov1ded by g‘.|.fts or grants - .and therefore

have not been, and it is argued w1_ll not become,_ a. -

’.
)

charge against operatlng/reVenues. ' o

. ..
‘_‘ .

,' . - ’ s

. . " .

y

L O 'I‘he charglng of deprec:.atlon calcula‘ted on the bas:.s of -

— . - r \

mf'w..'"amcomputlng cc?é't cent,re"s capltal assets 1s, however,

bo‘th necessary and deslrable 1n the view of the Task

' R .’ iForce. It is de51rab1e because of the obv1ous cost °
| . dlsparatles that ‘would arise in the rented' vs.' the
| ' v . purchased' s;tnatlons - whlch would becornie important o v \ :

. ' when cons:!.dérlng 1nter-un1vers:.ty sales, and alsoG, f.o“r

2 -

' . . . .
. . .
¢ i .
" - . -
. . . L4 .
- .
.




' .’

« example, when examinin'g' the relative positions of sub-f

-

_centres within a university. -°

i o, . . : ¢ : -~
. N - .
. - . . Y RN .

; ) ) L 2

|
Of more 1mportance, however, 1s the necess:.ty to take

‘e
-

" proper account of depreclatlon in l:.ght of the currcnt

. government s pOlle on the fundlng of computlng at.

] . - . . \

'unlversz.tles in Ontar:Lo. Cap:.tal grants are no longer

= ‘ -available, and’ cOmputing must be 'prov1ded from current;

oper,ating funds. Unless deprec:.at:.on is er.tten (and

Lo | . ultimately, funded) a. unlversrty will not: be able to .

B : '

prov:.de for . the replacement or up*—gradlng of computer '

facilities w:.thout serlously dlstortlng "a single year.'\s

operations - ' both in terms-of cash requiréements, and the
provision of meaninéful‘ f_inqnciai reports.

. , . b . - Lo - .. .
It is noted that the value of the B I u. operatingu '

",grant’s for, 1969 70 and 1970 71 spec1f1cally 1ncluded

L . .
)

| : -~ -these grants are, in a sense;, measured, do not include

| B '( ' N . . .

9] n“ - R . . . . . . - . "

S A\ very, m erial costs relatj o computers, !‘:E!?e>'g]rants '
St _ may ap/p_'ear disproporfionately hig '

-0 ‘ et

.

W . . M ‘ . -, . ) - . -‘. 1\ . . . ) L L. .
i ices ,is adopted as a.policy at a university in Ontario-

- amounts for comput:.ng ~ if operatlng costs aga:Lnst which ;

Accordingly, whether or not charging_fer computer -serv.— '

v




. : - T . . ~ N .

oy .. owning a computing facility, dep.reciation wouls seem . to’ ."\ .
Y b; necessary. If the unlver51ty_ does charge for*these Co e’ " :
o .services), it WOUld appear .to .be both necessary' and. ’.'s T

: es:.rable.. . B S oo e Cl e
5.5 tUéEFU.L LI-FE OF THE, A T ‘ o o R \\\
N L " “A computer manufact Yer: w1ll offer a component orb system ;" '
) for purch\ase at a pr1ce equal to the present'value of . : - #

- ' expected future net rental charges, calculated by using o}e Rl

n . a dlscount“rate apprOpr:Late for;t\he rlsk 1n;olved o | .

\ ; T R‘J.sk "for the manufacturer, is .dependent on market | . ‘-

‘ , Z ' consldera’:tions such as obsolescence throughf te'chno‘l—v . “ .

\ ogical advances and competn.tlon with and from other. 3 — ;

“‘ ] manufacturers. Thus a company (:Jhose 1ntent10n is to LA

| capture a la\rger segment of the market through rap1d o § .

' N : R

\ .‘ techno'loglcai advances ‘may e‘:tpect to obso].ete its own'-'.‘ B /

| | ,"‘ eQulpment earl/er than/a m‘anu(i‘:'a'ct}\rer wh1ch is not S.Q / . | ‘

- .\. motlvag“ggiJ_"_ 'o‘ ., 4 ;_\":. o . “}' . \' _ . \I . N | < : ~,..

i . : . ‘ e ~ ‘ v - “ b

' o The ratlo of Pn.rchase/Rent can be cons:.dered an approx- s

: S e . 1mat1o"n oi\:' the manuf;cturer S es‘amate the economJ.c . =-/"
o B life. oF *the system:- N ‘ 2 ¢ . ‘d' B

. ‘ .
. . [ ] N o )
RS . & AN . ' 0 ' . A NS
. . : N .- C oy : \ Lo M
. A N
. .

l‘ -
Jn gene\ral thJ.s may be expected to be less than the{
i ¢ . . h
.. k’(— . l,isefu‘l life of the system to the user. N




QSharpe (1) indicates that for 483 types of computlng

’

~

'dev1ces 1n/‘roductlon in 1967 the Pur/;ase/Rent ratio

/

was 44.2. C : Sy

For threée of the manufacturers the ratios were -

. coc S . a1 .o .
7 M 46.0 . '
. Burroughs - 49.7 ~ o

To illﬁetrate the'sigﬂificance of the Purphase(Rent i

ratiodfor the useful life of the equihment,'let us .

assume that a manufacturer has‘establlshed a Pufehase/

Rent ratio of 48.and a required rate of return of ten|

\ percent per annum. T . f ‘o

S L ) A N -
The monthly<rent figure*is related to the purchase-price
. I . ) N4 . ) \

as follows '

_ R=1C+ r C
- . ‘, - m 12 2

: S ~ oy A .
" where R is monthly rent, C'is .the purchase price, m’'is the

A

“life of 60 months. -

anticipate life, r is the'rate of return per annum, and
C/2 is the average amount of Eapital tied up.
X RS . ’

S TR v coo -
For C/R = 48, and r = 10%, solving for m gives an ahthlpated

- .

‘»




.6. A COMPkEHENSIVE ACCOUNTING PROCEDURE

T

In the analy51s of cost1ng for large capltal items, the

\; - "ﬁy\ . task. force encountered two problems. .
| & |

It

‘ ] i -
NS . ! , . q
v

-

" First, the cost of capital used in the purchase of a
v . . : ) . '

_computer system is dependent on the way in which the ,'///
lcagita}iis provided. For examgle, the capital may come R
- IS . .- ’ .

- ffom government grants, savings in operating expenditures -
‘ s, e ‘. . 3

8,

’ ., or bank loans. : . S . - - .

P H

v Secoﬁd the éstimate of the’ useful llfe of equlpment )
appears to be a sub]ectlve judgement, and to use an-

“arbitrary flgure somewhere between four and ten_yearé

‘will}not give a Sound basis for calcuiating costs‘over a
,period of a yeak. ' . |
. <. : ! . - ‘@
”.The accounting procedure presented in this section.auoids

these problems and prov1des a framework for reportlng

. accurately on costs and the surplus/deficit plcture of a

computing centre over the lifetime of the equipment. ' - o

$It should be noted that the procedure is general, in»the
~ sense that it also holds for universities whose computer

equipment is leased.

/
- -




f ' It is proposed that the computing centre gecounts be

divided into two acgounts (Figure 6-1).

C . . - Capital . Opeiating
. . Surplus . -~ Surplus - ]
[N T - T- - . ‘T" N v ~
o ' .
‘o * caprTaL  preuted OPERATING T
. : DIVISION . DIVISION - ’
_ 1. : .| rent v ‘
) Depre-~ :Interest Rent ' Operating’ Revenues '
“ciation Paid . Paid Costs ) '
‘ L 7 ‘ L !
, - » * Figure 6-1: Capital and. Operating Accounts- !
' oo - ‘ » of Computing Centre * -
. P . . ‘ .
6.1  OPERATING ACCOUNT - al

First, an operating account which will reflect the

surplus or‘deficit'pf’a hypotheiical operating division
) . ‘ R ’ . . s .

. of ‘the computing centre. This opérating division. can be
’ \/~./ . - . . B M N {

‘thought of as gaiﬁing revenues from the sale of computing

i1

. i

services, and having ekpehditures in the form leoperatiﬁg
costs and tbe payment of an "imputed rent" for the

computing equipment. Such payment, is made to the other ,
: - . ‘_' ': - N ‘\ v . ’ N »
hypothetical division of the computing centre. . .
6.2.. -CAPITAL ACCOUNT i’ .
) . ) N T ’ .
N . ~ ‘r . . ‘~
\ } - Second, a capital account which‘wgll reflect the surplus .
e : ”~ .. ‘ ’ :

X

N : . or, deficit of.a second hypothetical division of theé ,

=271~ -/ e

. o . - ‘ ‘ i - a ‘ i " e
ERIC SR A8 o
e s v I . N : . ) . o - ‘ ) . : .




»
[ -

computing qgntrgf This capital‘division can be pﬁqught

3

of as purchasing and.rehting equipment, gain%pé revenues

from the rental of, the equipment to the .operating division.

«

and incurring costS-rélqﬁed to depreciation and' interest:
. s ' 1 '
& . - ,
IMPUTED RENT o . . | Y
. ' . ]

-

It is proposed that as a measure of imputed rent we take -

the'manufacturer's'pure rent figuré, nep’éf discount,:
but including taxegﬂ if any. Further imputed rent -

includes actual rental paid for leased equipment.

‘In the case{of purchased.eéuipmenti imputed reét‘is'the_
amount the ménﬂfactgrer Qould ﬁave“cb?rged, if kgawh,

ér an amount calcu;éted b§ managgmen? when the manufac-
turer's figure is unknown. . : ﬁ\\v . B

f

.

L

~ DEPRECIATION

. The capital division may be thought to-have.a depreciation

;séhgdulg which is more or less than thgt implied inhthe

. imputed rent. Thus, if in the judgement of manaqement the"

equipment has an ecohomicrlife in excess of that implied

in the imputed rent, and if this judgement is substantiated

by performance, there will be"a saving in depreciation.,

.




6.5

6.5.

4

hold:

Total Surplus J

’

[y

THE ACCOUNTING PROCEDURE - 7
/ Vo v

/Based on the above hypotheses the following relations

- v
v
- .

‘ i
N /
- K

w .
PN

Operating Statement |

.
3 |
?

Revenues - Operating Costs - Imputedeent = Operating

,
Surplus .

;

In terms of figure 6-1, this states that the flow into the

P Coe s
Operating Division equals the flow out.

w

Capital Statement

-Imputed'hent - Depreciation - Interest Paid - Rent Paid

= Capital Surplus .\\\

i.e. flow in equals flow out for Capital Division.

L]

Total Surplus S Operating Surplus + Capital Surplus
Total Surﬁlus = Revenues - Operating Costs - Depreciation

.- Interest paid - Rent paid

D
.

-Capital éu:plus- T ' _ ' ;

Capital Surplus Z‘Ihtérest saving + Depreciétion saving

+ Tax saving




~> 8

.“.‘,. . | j‘ " .’

<" . . . rs

This equation has not béen'illustrated Its purpose is

@ 2

to explain that a capltal surplus may occur becausc thc

.1nterest"rate wh1ch the Cap1tal D1V}s1on must pay for

- -~ . ' .
S e cap1tal and the deprec1atlon rate which it chooses for )
the/equlpment are not necessarlly the same as the manus:

facturer 5. Furthérmore the manufacturer may be llablc .
)

; . for taXes-whlchaare _not applled to a Unlwer51ty ﬂt 1s

unllkely that the exact breakdown of the cap1tal surplus

L]

, e ‘amdng ‘these sources could be obtalned in fact. ‘ ‘
. .

6.6 IMPLICATIONS‘;'FOR PRICING

S ¥4

LA
’ Looklng ahead to the chapter orr. Pr1c1ng, as a consequence

of thlS method of accounting, there are two dlstlnct

-

. alternatives for pricing. =~ ‘ | o S -

6.6.1. Zero Operating Surplus

-

In this. case, the total surplus is equal ‘to the capital
surplus. This means that the capltal costs Qf the .
'exlstlng equipment are recovered and, dependlng on how
L . accurate the depreciation schedule is, the accumulated'ih~
/) . capltal surplus may be used for expansion or to retire

. . n
:

obsolete equipment.

6.6.2. Zero Total Surplus

»

Here, there'is an operating deficit, which-is offset by

" . : . ‘
. . | 3 - - ' . .
; ) . an equal capl,al surplus.l ] . .

'1l_. 30 -, . . '. - . ‘
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6.7

).

The Task Force’ recommends that 'a charglng\pollcy should

J
have as one of its objectlves the accumulatlon of
@» ’

capital surpluses, épecificallyy that the operating

surplus should be zero.

A SAMPLE APPLICATION OF THE PROCEDURE

<
.

To illustrate the accounting procedure described above,
. ENN . \'n

we shali assume that a university hias a computer instal-

.

.lation which consists of eqdipment purchased at a price

of one mllllon dollars and equipment rented at one

hundred thousand dollars per annum,

Further, operating costs are assumed to be four hundred -

- ]

.thopsané dol;ars per annum, and that the initial capital -

($l,000,0005 for the purchase was raised as follows:

five hundred thousano dollars by.meané'of a grant from

LS

: . 3 .
“government sources, and a bank loan of five hundred

thousand dollars at an interest rate of ten percent per
N ) . ...‘a" "

annum.

\
e

Tho university is assumed to have adopted'a depreofgiion

: I . | _
schedule of one hundred and fifty thousand do}largiper

annum, which correspcnds to a write-off period of
| r ! . . n

approximatély seven years.

Yo




. Assuming that the)Lurchase/monthly rent ratio‘is”forty

) hpplyinc.the'relationships in section 6:5, figure 6:-2

. $750,000. .

 the saving arising from the dec1s10n to purchase rather R

; e - N : o . .

(3]
o

elght the annual’ lmputed rent for the purtchased Lqu1p-

-ment. is two hundred and fifty t;ousand dollars. T I
).

illustrates the procedure for this example. ’
“ " ) -

"Capital o £ } , IR
- slirplus ‘Operating - . _ g .
« $50K S SurpTus
. . ' . < t V)
_ i mputed |
caprTaL - . FEeQt | oppraTING l o
«~ DIVISION.- -~ 1 $35QK ‘ DIVISION‘, | X ¥
I 1T T T ™
. . . . ) s
Depre- Interést Rent = Operating * -Revenues o
ciation Paid Paid | Costs ) '
$150K $50K $100K $400K

Figure 6-2: Sample Appllcatlon ,J;ﬂ '
g of’Accountlng Procedure

.

. \ 4

i,
N

For zero-operating surplus, annual rQVehuesewill be the

sum -of, the operatlng costs and the- lmputed rent, i. e. o Co

.-

.

If the deprec1atlon schedule of $150,000 per annum is

correct, and the equlpment 1s used for sSeven years, the

total surplus over thls period is $350,000. This is o ' 4

1K
than lease. . / ‘ . .




For %2ero total surplus, annual revenues will be the sum.

K

of the operatlng costs, depreC1at10n,41nterest pald and

~

.o . rent paid, i.e. $700,000, cdrresponding to an annual - .‘,

. R - .
.

operating deficit of $50590b-‘ R | . ‘ ‘

LSRR

. e
v . o0 . . . ‘/ . . N
FulTot Proviaed by ERIC . i
e . . .
. PN . .

e




a7, PRICING OF COMPUTING SERVICES

h v

\

7.1¢ punposas “ o L L e
) . .
! The purposes of a pric1ng policy are defined as follows'

a

° Recovery of Costs ; o .
® C%ntrol of Demand
e Smoothing of Peah Loads

e Provide Reflection of the Relative Costs of Different.¢

- . ¥ ' * Q. . M
. . Services R i ‘ ' ;
. \ I {

Y PRICING MLCHANISMS AND THEIR RELATIONSHIP TO PURPOSES

rs -

It is important to. recognize ‘that there are two domains

in which a pricing mechanism must operate with.respect
t . : S,

. to Control of Demand.

CRPE - ; AKY

7.2.1 when capacity exceeds demand, it may be legitimate to

- -

. . rd . : - . .
have a pricing mechanism, which will encourage the

purchase of.the output, so. that demand increases and

in this domain must know that the price for the. services

_reflects the fact of“temporary exsess capacity, and

4

o should not expect-the price for those serVices to remain

the same, when capac1ty is exceeded by demand v

-
» -

. ‘ . ’ c.

%7.2}2. When demand exceeds capacity, a pricing mechanism may be

-

used to allocate'computing resources.
T - A o AN

s _ -

_ 34 _ ) 7 . ... _l' . . ' .

\35 .

Al

capac1ty 1is hot wasted ‘ Purchasers of services provided

P




~ . - - .
7.2.3 With regard to reflection of “the relative costs of

r

» . . ’ . . . . . Lo . ! .
. [ - .
'
!
i
i

-
.

-t . N . . Lo . A
: different services, a pricing mechanism.may . )

r

. . . " . . - ) ‘\' .
, o ~ - @ serve to educate the user . .
A "o respond to a user's .needs for priority. . ) .

- ) . .'

-

e respond to a user's' needs for special eq'uipment'or:
£l ¢ L] - . . e
' software ., - . . CIR

.
. . 4

. . ) g\réflect__the cqét to ‘the user of services which could

be provided.by oﬁts_id'e suppliers °* ’ ’

e permit recovery of funds from granting agencies.

. * L]
- - .

A 7.3  DEMAND' AND CAPACITY - .

LE

. . ‘ ) e 0 ..J . e .
It is. probable that during the long term operation of a -
L v cdmputin‘g centre, capacity can be - increased in a manner

. : . L X t o
o ' . -~which +is 'not strictlyw‘lyiecontinu"ous, because of additions

N such as core and peripherals. Lo
LI R Y N - -

! .«

) _ For the purpose of this analysis, 1t is assumed that

~discontinuities do exist when a computing centre ﬁpgrédes
. 3 ‘ .. to new.equipment. This "step function" is illustrated in .

“figute 7-1. L | | : ~
- . .q .._" 1 . "
' ; - .¢

P The demand curve is assumed to be a continuou&ly increasing -

q - . function of time, which orosses the-‘capacity curve after a

- < e . - ¢ v
time . T). .= e : " ~ -’

) e

" ' . “1
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‘The perlod T2 is the tlm(_ durlgug\whn,h the Cl\’?‘“ ity ul

the on campus fac111ty does not meet t;he duumul

-

demand can be’ me_t through the use.ot\out§1de facilitios,

: L \' N o

-~
9. 3 1 Useful Life '

PXCess

. ...5 - RN

The useful llf\éf ‘the system is Ty + T2

b

:"}' .o - o,
i l‘.“ 7«}

’ ~

Afteﬁ this period, it is ‘assumed for' 'sim;;lici'ty, that
g,

the - system with capacrty Co is replacea\by/a system w1th

capa01ty Ci. e T -

Y
~ ' .

- . -
,'.\\/' . * -
. . .
. . .
2.

While the actual useful life of a ‘system is gh.ff:.cu‘lt,to

.est;blish in ‘idvance,- it ap'pear's | that ‘.it is of' the order

kf 50 or 60 months. o Wt ‘

. ‘. N n
2 A

N . 2R . . .
7.3.2 When on-campus Capacity is Ir_xad"e'iquateg . . }.
. TN ' . - °

’ LI ) : N . 2 ) * .
When demand exceeds capaclty, i.e. for Tl <t«< Tl + Ty

-

| the prlce for output prov1ded byt the systerQ w1th capac1ty

- Cyp should be approx1mately equal to, but not substantlally weo
below market price. : o e o

- R oo T B .
Market price is:.t‘he fa-r.ice"at-which 'the' same ‘amount and
kind of ~but§ut can l;e pu_rchesed of_;.’—'c:‘am%l’ls.

‘.
AR ¥

\.




7.3.3

. .
Gt
Eive \ et

. y

oy

|

7.3.4

7.3.5

.
* [}

g L : .
It should be noted that a»unlverslty which acc,epts the

1dea\of malntalm.ng a cohes.we user community may adopt

K

a pol:.cy of purcha51ng off—'c'almpus computing at market
Fo

prlce ‘through 1ts comput:.ng serv:.ce organlzatlon T‘mu

selllng thJ.s output at a dJ.scount to members of thc

user communJ.ty. Th:.s would have the effect of keeping
[

the users together in a commun:.ty -——Such a- pollcyl.would‘““”“““.‘-' T T

a \
mean a subsldy to - users of the off- campus fac:.llty wh:.ch

D)

could come- about 'by charglng somewhat more than cost for

ex1st1ng on- campus serv1ces.

.
’ ‘
o

Recovery of Cost " -

-During the lifetime of the machine, i.e..for 0 <ty +

. the outputr'required i.e. demand d, is sold at a price,

Pt' wh:.ch recovers at least the cost of the capac:.ty pro—
- {
v:.ded dur:.ng the interval ™ + '1‘2. '

H

Revenue

The .revenue from output required and paid for by thcy user

is  the product of the output required and ‘the unit price

of output- The output requlred is. based on the user .S

‘ >

va lue j udgement

Q
», 3

.The unit price, Py, of\\outp‘ut at time t may be determine'd'.

_ e
as follows: . o

8-

i

-~

lll 2




o

P 4

7.4

.prov1ded that Pt is approx1mate1y equal to market price
fo /%1 < t'< Tl + T2. (see 7.3.2)‘
dwhe\re ' o .
TI i% the time at-which demand is equal to supply
‘D¢ is the output required at time t
Cp is the total useful capac1ty ‘of the system dur1ng the
‘perlod Tl + T2 Note that CO may be set at less tnan the
-maxlmum capac1ty, in order to facilitate the purpose of :

. smdothlng peak 1oads, or offerlng the requlred turnaround

ALTERNATIVE ERICING SCHEMES )
Flve\of the main types/of pr1c1ng.scheme as descrlbed
/
/
in (2) .are rev1ewed in. this sectlon in relatlon to how

they meet the purposes of pricing.

- P¢.Dy = Total Cost + Required Surplus R

’

s .

~

.
¢

~

. ’
-

> . FM
Pl 3 .

‘ ' I
- 4 . e Twl . N

i
t

£

- ~ "

Single Price Scheme =~ s
Every completed joh is priced at the same rate.

Variable Price Scheme.

Prices change based on time of day, week, month or
) year .

Multiple Input Queue'

R : ' . /
\ . ..

Prices are dependent on- whlch .queue the job is placed

in.

- in the queue he selects. - o o

' ~

In advanced schemes, the user may buy a pOSlthn .7

- 39 - -




B 7 . - .
Perfect Market Schemes (T&tonnement Market) i
2 . iy Co :
N . . . R . -
Prices are determined by auction among the users t

°

the beginning of a time period.

Right of Access Scheme

Users purchase rights ofhacce_ " to. a service which

- perishes’on a cyclic ‘basis (e.g. every week). Prior-
\ ¢ . , < . . .
‘X{ies at any time in .the cycle are based on the

relatlve proportlons of actual usage to purchased

'rhghts of access. ‘ -

Table 7- l summarizes the relatlonshlp of these schemes
| .te the purpQQes of prlelng. _ T . - //
1 s ) . ) i B (5!7;
. . . o . ¢ R !
7.5  PRICING BY SERVICE
In the report by Lepplk (3), a case is made for thé

pricing oﬁ»each compuger service 1nd1v1dually The Task

.~

Force: is 1n general agreement w1th this approach, but o )

.cautlons that the prlce for a part;cular service may not

relate to the cost of prov1d1ng that 'service. (see

Y

'paragraph 3.1 re utlllty‘and.subsldy of low demand

services) ' L v ’ - S . _ i
_ > S . _ :

There are servicesﬂprovided (e.g. Watfor), for which,
- e : . - ’ o
’- o
accurate cost figures can be obtained, but there are

, L ~
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other'gefvices where acéuratezcosting is beyond the

precision of available ‘means of medsurement.
. C e s .
- , .

K

Thus, what is costed, should be measurable and should
* ’ 1 ne i
be worth measurin§. . - . o T\

:,/' ’ . . ¢ e ] :
/ ) ey ) e

e
-

'Going further into the question of "Pricing by Service",

“ .

it is felt that the price for 4 particular service need
‘ N . R . /‘
not necessarily recover the cost for that - service.' Cost

recovery should be based on revenues accruing from all

1

of the charging mechanisms. The price for a given

service méy serve to control demandﬁ possibly'by'creating

a demand through low prices or inhibiting aeménd through

high prices. Further, the price for a given sérvice may

be established with a view_td smoothing of peak loads.

SUBSIDIES ' ' o -

coe PR

The university communiiy establishes priorities which are
reflected.ih policies and budgets. "~ Computing in.univer-
sities, for many yeafs, has been funded by means of

1
central grants to the computing centres.

.
i

l

It is the view of the Task Force that such funding consti-

1

tutes a priority'judgement.by university management.

- 42 -
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- ¢

Management may, in the interests of the community as a
whole, wish to make or influence such judgements. -:An

element of subsid& gives them this poﬁer.

All such subsidies or grants should be identified
'expllcltly, 1rrespect1ve of the way .in whlch they ‘are
dlstrlbuted, elther to a central ch111ty or to an

individual user. , ' - -,
* : o
. . I




M

BUDGETII\;G . a

Budgeting is the'means by which éhe university's
Tesources are allocated to all of the departments of
the-uni§ersity. \Somé_of these resources q;élused.to o ‘
provide Qomputing services and résglt'in the expehditure
of funds in support of the éohpﬁting féciiity. It is
.felt“that an iteﬁAfor computing should appear on debartr
menéaLdbudgets. These ' funds should be "tied" in the .
sense that they_cénnot be sperlt on anythiné ngept:cém—

puting. . \ A a o

. x : _
- "ied" funds may be of two kindé: "tied-local"”  and -
"tied-global”. "Tied-local" funds are funds which can

only be used to purchase services from the on-campus - .

computer facility. "Tied-global" funds may be spent at

the_éervicé'agency of the users choice. This could be

: . . | .
the computing centre or an off-campus service bureau.

. . . ’
-

"Tied" funds should be distinguished from "discretionarx":

funds in tﬁat’discretiéhary funds can-be spent on things
v . - “, ! ’ .

. »
.

other than computin.

-

The Task Force considers that the use of discretionary

funds will almost ceL‘ta‘i‘nly result in a deficit budget

for ‘the computing centre, and should be discouraged, at )

Y . H . &)
this time. ;




e

Table Bfl and Figure 8—1 illustrate some budgeting alter-
natives. . It is noted that because of probableruneven V

expenditure of "t1ed local® funds over a- perlod of one

' year, a budget def1c1t may occur 1n the computlng centre,
dunless an explry control mechanism is adopted whlch

"accounts for the perishable nature of computer time.

- The Task Force favours the gradual introduction of "tied-

local" funds, subject to’tne?eXpiry control referred to

above. ‘ ' "

)

Further,,it appears reasonable that eventually the

’
' .

buying power of the users shculd,be the dominant factor

in the economic system of computing services. Thus. the"

"tied-local" funds should_exceed substantially the

centrally provided computing centre\budget as in cases
7 and 8 of Table 8-1.
",;
To facxlltate long run adJustment of the computing centre
to the demand of the users, budgets for compptlng centres

should be carried over’ from year to year. This will

aIIOW'def1c1ts'to be balanced agalnst surpiuses and

- permit adjustment of equipment and support staff in_ -

response to user needs.

-

- 45- .
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-

‘-with'regafd to "tied-global” funds, the Task Force

: | o - 46 - N

2

.~ agrees that these will be necessary to meet the needs
\ . . ’.‘// . . .' ) , . ] k) ) .
of-some‘usgrsf The policy question of how the expen-
‘ ""-'x.,:-’-‘) ‘ n i ' . ' ot
ditpre of -these funds is controlled must be addressed |
by each university. L ’
, .
. - . g o .
¢
1
. . ’ , \
.
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-services. ' : o

.A university should recognize that there is a policy

INTER-UNIVERSITY SALES = =~ '

a

% . ' - : il - . T -

In response to the directive from CﬁUO,‘thg Task .Force '

o

recommends that universities with temporary excess

v

capacity in computing-services should be encouraged to

. PN ) . K 3 .
- sell to universities who &re:temporarily short of these

c

Y
H

’ -3
v 1 , | - . .

7

R . U , . .
. PURCHASE OF SERVICES FROM ANOTHER UNIVERSITY

. N . " : ) , ¢ T,
decision which. must be made: "Who controls external- Al

purchaseé?“' The Task Force suggests.that in addressing -

this, question,. the university should concexn itself with
0 . . . N ’ . -
¥ . 7.
its view,0f a "user community" and what communal laws-.
. . ) ’ - o ’

should be established to maintain this community as an

entity, while giving the individual user some freedom of
" ‘ . AN . ) .
choice.

- . T
i -

3 . .

The Task Force ég;e;¥ that, as a bare minimum, purchases

L2

of services from other universities.should be reported,

as a matter of coﬁrtesy, to the computing\cent}e.
It appeared to the Task Force that if the university

( PSR - T T F '
supports the idea of 'a viable user community, then the

control- or co-ordination Of external purchases should be

-
e

g

in the hands' of the computing centre. -

\

~-

.”‘
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& '

9.4

s B

~

"It is recommended that the indlrect costs be estlmated ' St

CENTRAL GRANTS AND SUBSIDIES . : R T

" COMPUTER CO-ORDINATION GROUP INVOLVEMENT ST PR
’ . N . 4 M

The Task Force recommends that, in\grder to as§i%t the

»

»CCG in its work in idehtifying the long term needs of

L

the unlver51t1es, detalls-of 1nten§¥n1ver51ty tradc should

be furnished to -the CCG ’ .

- o ' ::' o ‘/ C '*’-_wf. ' o -~ .'\“
“PRICES, : T | S . Lo

/-
>

Prlces for computing serv1ces should be at least as great
R \

‘as theg ;costs for the serv1ces computed on the baSlS of “
%

the chaxt of accounts outllned in Appendlx 2.

kY -
e ' F] . ., . . X -~
] ) . . . A

on the ba515 of belng approxlmately 5% of the dlrect

costs.

All central grants should be idengified.
. : , - S

The gigk Force recommends that all central grants to

b3

' computlng centres (e. g. from the operatlng grant of the-

un1versrty, or thé NRC computlng centre grant) be

P

» : . . . , . ——' .
4 - .




10.

RECOMMENDATZTONS v L - | \
B \

..The Task Force on: Computer Charglng recommends

1.

' serV1ces .

: :That the un1vers:.t1es 1mplement the Chart of

assets in the cost of computlng

' (See Chapter 8) .

&

That the un1vers:.t1es adopt a full cost1ng proccdure

to 1dent1fy clearly the cost of prov1d1ng computlng

Al
v

AN

o . ‘1

' Accounts glven ln Appehdlx 2 as a ba51s?;for_ their

accountlng of costs.

That the un1ver51{t..es 1nclude depreclatlon of capltal
\. k .

.

That the unlver51t1es adopt chﬁrglng pollc1es which

,;provide for the accumulatlon of capltal surpluses, and
make the opera_tlng surplus zero. " (See 6.6.1)

" That the universities adopt' pricing schemes; which

recover the full cost-of all of ‘the ‘services.
. . . 3 N »

That the universities.identify all subsidies and

4 : . . .
grants for computing services.

‘Th‘at-,the uhiversities«‘es‘tablish budget line items

for computing in departmental budgets, -

-

That the universities do not use "discretionary"

" funding as a basis for financing computing facilities.

L




- 10.

11,

12.

13.

14,

- 16.

C in Appendix 2. _
15.

1)
N

That the un1vers:.t1es adopt a staged 1ntroductlon

of "t1ed local”. funds in departmental budgets.

<

The eventual goal should be that these funds exceed

substantlally the centrally'prov1ded computlng
L | ¥ ‘ S

centre budget .

“That’ the unlver51t1es permlt :He budgets for com-

»

'put;Lng centres to be carrJ.ed over from year to year,

to allow adjustment to the user needs._

'That um.ver51t1es w1th temporary e/xcess capac1ty in

computlng services be encouraged to sell to univer=

sltles who ‘are temporarlly short of .these services.

~

- That the co—ordination of‘all' external purchases;be

in the hands of the comput:.ng centres. | o '

That the Computer Co ordlnatlon ‘Group be furm.shed

~with details of inter-university trade in computing

.

Al

services. " _—

That the prlces ‘for 1nter-un1ver51ty trade in com-

'-putJ.ng serV1ces be at least as great as the costs

° t

for the services _computed on the Chart of.Accounts

[

, That the indlirect cost component "of inter-university’

prices be taken as 5% of the direct costs.

That all central grants to computlng centres be
\ . . T
‘excluded in lnter—unlverslty pricing.

I




That the Computer Co-ordination Group be directed to
‘ ':,,/ ‘ . ‘
.+ undertake a follow=-up study on the application of the

-principlés in this report in,the Ontario universities.

e e SR
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APPENDIX 2.

CHART OF ACCOUNTS FOR A COMPUTING COST CENTRE

The chart of accounts given below prov1des a basis for the definri-
‘tion of coé/s within the computing cost.centre The cost elements-

~

are direct costs except where 1nd1;ated.

COST ELEMENTS WITHIN A COMPUTING COST CENTRE -
Salaries
‘Management

Operations

Input/Output'and‘Qua;ity Control

Data Preparation

N
Systems Software Developmeﬁt
Systems Software Malntenance o

Applications Deve10pment (p0551bly 1nd1rect)

Applications Maintenance (p0551bly 1nd1rect)

Applicetions Production (indirect)

Hardware -Development ,
. \
Hardware Maintenance S - N\

\

\

Secretarial ' N




Benefits °

Pension \

Life Insurance

-

““Bong Term Disability '

y Health Insurance

Eguigment_

" Computing Equipment

-

‘Main frame

.
bt

Peripherals ~ on line

' (éape drives; disc drives, drums,‘'data cells, printers,

readers, punches)
- Peripherals -~ off line .
(plottérs, A/D converters, graphics)

Communications (possibly indirect) .

Data érepa:ation (poésibly indirect) -

Site Equipment

Sy

(temperature recorders, tape racks, card cabinets, etc.)

Office Equipment

‘Other

~

; :Software

. Operating Systems

Compilers and Assemblers (possibly indirect)

Utility programs

j'Applications (possibly indirecti

.- 56 -

&7

-

?




’
[
-

§pggliesi
Books and periodicals '
Technicé; Literature
Office Supplies
" Data Processing Supplies
Mainéenance parts
Utilities .
: - ,
Maintenance (indirect)
Heat (indirect)
Air Conditioning (possibly indirect)
Electricity (indirect)
Water (inéirect)
Gas (indi;éct)
Teiebhone (voiéé) (po¥sibly indirect)
Yy, Services }
| Printing~(pos%}bly indirect)
Renovations (pg§sib1y indireét)
Communications (Béta) (possibly indirect)

. /
Professional Fees '

Administrativg Overheaé (indirect)
Financiél

Insurance (indirect)

"Space (indirect)

re

Interest charges

L

9




Tré&el
Relocaéioanosts
Business Expenses

Advertising (possibly indirect)

Contingency -

-~

W




