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Abstr act

A three stage model of computer serv ice usage is pres ented . Decision maki’~~,data collection , and measurement considerations are exa~ ined for ‘thi s f r h ~ or k .

! LLJ
~~~ 1 . tNTRODUCT IOP4 of user behavior patterns w~ th respect to e .te r-8

‘‘: L.a..... Usage o’ remote computer services has increased 
computer servi ces . It has been clted as a major

substantially over the past few years . The growth area of ~n iu ir v (see [1). [3]).

appears to be continuing (see for example [2], The purpose here is to andl yze ~s.iqe of service s

[4), [14]. Remote computer services may be ob— from the viewpoint ~ f a user cor ur ’ J w l t ’ l n  dr

tam ed through a network within an organizat ion o r g an i zation ~ In sect io— 2 a met hodology and

or from an external corporation offering services , framework is de ve io~~ fo~ the e~: 1 ut1 on of ne t-

The major focus of this paper will be with the wjrk usage w i:h ’n three s~ aqet.. rb’S IS S H 1 i ’
— second-externa l corporations. An examp le of such to an app roach 

~ y 
Nr ~~~r [13] I- 1e ’1’- i r~g stages e~

services is conriercial time-shari ng. In such an evolution in informa t io ~ syste .. Da ta co ll ect io r

envi ronment real charges must be paid by users. and ~e 1<~jr~ rreo I .ie discussed. . - ‘~~~n 3 cor. s’de-s

Coincident with this gr~~th has been a rise in the prob lem s and possible actions in oving Oet~ee

concerns expressed about selection and usage of two of the stages .

applications on external services through a net- 2. MODL OF ‘E T~ ORK USER BEr ’A V IOR

work. Security , privacy , and social problem s n the past , huma n usage of services has been fre-
have been cited by Enslow [5]. [6). Economic quent l y viewed as an uncontrol lable , environmental
Issues for the user ’s point of view have begun to factor with respect to the computer network ser-
be examined (e.g., Llentz [12], [13)). A number vice ([1], [5]). Usage is an input ~or models to
of papers have addressed securi ty issues (see for optimize performance. The multi -stage model is
examples , Llentz and Weiss [7), [12)). Selection composed of the following:
and evaluatio n has been considered in Iientz and inception -- initial low level of usage ;
Arnold [11]. tig ht control

expansion -- multi ple applications and users ,
An area that has received little attention Is that lack c f control

This work was partially supported by The Information Systems Program , Office of
Nava l Researc h under contract N000l4-75-C-0266, project no. NR 049-345.
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stability -- slow growth or stability in 2.2. Expans Ion
usage , control re-imposed.

In this stage , usage grows. Several factors can
Each of these will be examined below in detail.

contribute to this behavior including some or all
The three stages provide a li fe cycle framework

of the following:
for using external computer resources. The life

Relaxation of controls (with little on-goi ng
cycle was developed after observing and evaluating cost justifi cation required) due to ach ieve-
a n.r~5er of cases -- some of which are summarized ment of some benefits

Growth in number of users of software due toin the discussion.
ease of use of the service and software

Consider now a typical user group. Usage begins Growth in number of users and/or usage of data
a sing le user beg inning to access or build bases

cot~~ are for a particular problem area. Literally Growth in number and type of applications

thousands of such app lication software systems are Increased or continued vendor support to en-
courage more usage

available from over 200 vendors (see Datapro [2]

or Association of Time—sharing Users [3]). The It might be thought that cost considerations out-

stages of the usage life cycle will now be explored , weigh these factors. However , at the Deg innin g of

the second stage costs are still managably low and
2.1. Inception

usually not visible (especially, given delayed
The first stage beg ins after the user has become billing by some vendors). Response time , ease of
aware of a network service . A select ion process use , availability of services , and range of ser-
iias occurred. The usage has frequently been cost vices have been cited as more important than cost.
justified on some grounds and approval has been This was drawn from a small samp le survey of four
obtai ned from legal , purchasing, and other rele— organizations conducted by the author. L~sers were
vant groups. In some organizations this is a dif- asked to describe their usage , provide bil lin ~ arJ
ficult process. Such services are extern al , direct usage data , and discuss the benefits and drawbacks
costs as opposed to internal computing services , to external services.
Internal computer centers may resist attempts to

Total charges for network services are dependent
go outside. Countering this are the availability 

by the nature of the charg ing procedure . Most t i r e-
of specialized software and data bases. These

sharing networks charge on the basis of storage
cannot be cost-effectively obtained and maintained

usage , pro cessinc~ time , and connect time (see
internally. Some of the characteristics of stage 

Lientz [9]). Storage usage te~cs to i”crease un-
one (inception) that often appear are : 

less controls are exercised. The n’jmb er of pro-
o initial tight control

grams builds. The amount of data stores for later
o usage based on ori ginal cost justificat ion

anal ysis increases. In two organizations it was
o hi gh visibility of usage due to review an 

observed that storage charges constituted over 5O~approval process
vendor personnel supply substantial user of the total bill. Processi ng time reflects CPL)
support and I /O j~ aqe. Th i s can increase due to the volume
scrutiny by management and potential users of data being handled and the numb er and extent of

After usage has begun , two modes of behavior have reports. Connect t ime increases with the amount of
been observed. The first is a stabilization of output as wel l .
usage. This mi ght occur if the application is 

The growth in the expansion stage can be character-
highly specia lized and costs are visibl y high for 

ized by increases in some or all of the following :
even low levels of usage . Controls continue and

o number of users for the same appl i cations
ct er pote ntial users do not access the Y 

o number a’~d type of applications
The alternative is the second stage of expansion .

o r~ Pc c in q c c t in some app l ica t~ ons due t~
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it has been observed that some app lications can o lack of monitorin g and control

be very efficient for low volume work and yet o absence of measurement and evaluati on of usage

lose efficiency rapidly as volume increases , o use of network services for nonorgan l~ ational
purposes

To some this phenomenon ~~ ~~~ appalling . After overuse of network services for organ izational
all , how could supposedly well managed organ iza- purposes of peri pheral interest
tions tolerate thi s behavior? There are several The available options faced by management are manj .
possibl e answers . Some are : Several are :

The second stage of network usage occurs acquisition of a user controlled minicomputervery rapidl y. Costs escalate by a multiple
over only a few months . o mi gration of work to large internal computer

centerAccounting procedures are weak. Costs are
c’iarged to a variety of centers with no o migration of work to another computer service
aggregation. Billing by vendors is fre- o reduction in usage and use of deferred pro-quently delayed . cessing and volum e discounts
Management is convinced of tfe i~nportance of
t he application despite rising costs. The first option represents a major orga nizational

step and has been dealt with in the literature .Some examples can be g iven to support this behav—
The second and third options may require substan-ior. Cost escalation occurred in one financial
tia l conversion and start -up costs . Thus , it is

~op l ic ation where charges climbed from $2,500 per
frequently the fourth option that is exercised --month to $18 ,100 per month in two successive
In some cases by default.m ont h s. Management was unprepared to cope with

th is rise (a factor of over 7). In all four or- 2.3. StabIlity
ganizations samp led , accounting controls are very The third stage , stabi lity , is character ized by th e
weak. No user organization request status noti- following:
fication for various cost levels. In one case measurement tools in place
management become increasing ly dependent on an ex- management control and requirements for at
pensive , specialized financial forecasting system , least informal cost-justifi cation

Costs rose quickly, yet management continued to o reduction in costs throug h more effi cient
applications and management proced ures tosupport t~’e application , reduce storage costs

The expansion stage can be seen as unstable and o hei ghtened awareness of costs
rapidl y growing. There is a point at which this In this stage , the number of users and t,-:~e

becomes a management concern. Efforts are then app lications are relativel y consta nt. There ~~~~~
made to change the situation. Tne third stage may be smiie growth in costs. Howev er , it is d ue

occurs as controls and methods make usage more to increased vendor charges and modification of
stable. Usage may still increase , but at a user demands.

slower more controlled rate. Some examp les can be presented briefly w h i ch in-
There are several ways to traverse from stage two - dicate some of the life cycle paths that can occur .
expansion to stage three - stability. Some yen- Each example leads to a different management deci-

dors recognize this problem. This Is one of the sion.
reasons for vendor discounting based on volume Examp le 1: A financial group began using a net -
usage . Some network service vendors also offer work service. The services Included a financial
discounts for deferred or delayed process ing. planning language. ” The systems used could be
owever , these vendor opt ions can serve merely to categorized as decision —s upport in nature , Costs

r ’a ;~ the underlying problems. rose in six months from less than a thousand dol-

The problem areas characterizing the latte r part lars per month to seven thousand per month . The

of ~he expansion stage can include:



group decided to rep lace the computer service The stages can be contrasted with the approach
w ith a desktop minicomputer. Development and con— presented in Nolan [13]. Nolan specifies a life
version costs of the transfer were paid back in cycle of stages for system development. The
less than a year. stages in [13] pertain to equipment acquisition ,

system development , controls , and user/service• E~ amp te ~: An accounting group was using service
- orientation. Here , a life cycle of computer ser—X. In a four month period usage and costs had

more than tri p led to over $5000 per month. An in- vice usage is presented.

ces ’Ic~’ticn revealed that storage usage could not 3. TRADE-OFF ANALYSIS IN STATE TWO

be o u ta al l y reduced. Storage costs consumed . . . . -This section considers the problems associated w ith
ove r f “he m onthl y cha rges. The group whos e 

moving from stage two to three . The feasitle al-
e ~ar  ...r t ten in 5~SIC m i grated to another .

ternat ives for a given si tua .lon depend on a sane-
sei e ~ 4ith a ~uch l ower storage cost.

ty of organizational and system fac~ ors . he ranoe

Lsarol e 3: A mathematical modelin g group was of alternatives could include the followi n g :

acc~ stomed to using a network service organization . acqu ire minicomputer and transfer sy ste—s

1o s~ ’- v ner of the internal computer center were transfer to an internal large/m edi~ r computer

‘ - e c teo joe to difficulty in use for nonprofe s- “ transfer to another network service
s:j vi . roqra’Tlers , lack of availability , and “ reduce and/or charge usage , but continue
‘e -!,oc r:se 5:-ce . The group hired a lunior program- w ith the same network service

rner who wa~. ~am iiia r with the internal tin ie-shar- These alternatives are quite different in ter” s
ing system . tince all requests were channeled of costs , implications on system conversion , and
t’~’-v.q n the ~roqra rer , the group was almost in- other factors . This points up the need for trade-
di~~’nr -n t  to the serv ice  used. The progra iraner off analysis.

mi ‘- ite- ~ tOe applications to the internal computer . .The def init ion and measurement auest :onS ir vo
- identif ying early in stage two (or one) tre reason-

A pers onnel department used a time- able alternatives. This fr e qu en tly is part of a

cb~ r :ng np r w ~~r to handle reporting from a large feasibilit y Stc: dv to justif y the use o~ comcuti’~
l iSa t - ac ” . ~eur ;a n i z a t i o n  oru rr e l at th e same services. Cost i nf c r -a t i on is available. Esti-

t i - e :tace two costs were Increasing. The use of mat es can be made on sv vt erc per’o nc’ c and la t e r

“ ser .uce was stopped com p lete l y. conversion costs.

~~~ ‘.u’ ~~a o t e s , draw ’- fro-’ t h r e e  companies , Dur ing the ‘ rs s two stages the foil~~~rq inforria-

~~ - :r ,t ’~a t e  the range of ‘~~s~~:ru’s to the qrnb iems tion can be obtained and recorded :
occurnng i’ stage ~w c . In al l  hut ore ,- e there r o t  sche l~ 1e of cu rrentl y use-I serv~ ce

n .- c - , u r e m e r t  and ‘ u i S c : n - r i~ no i r strur e nt “ usage in each monthl y period b~ use r ioe t:-

- ficat ion and type of use for processing t~~-re .in 
~ 

a~ e. Jr these cases t ~• ni sis in c - co nnect t im e , and storage of programs ard
wa reress arl cost esca~ati on caused major disl o- data

rations in the ncr groups. In the one case o perform ance of the system in tern of response

w r ere a m i- i r a ti r in to an in ternal rci n i - ro-c pu u’ r was t~~:, personnel and training r e p o r t , m d

foreseen . th e measure m ent and decision-making pro- support costs for terminals and telecorrun-
cess was oriented to the timing o~ the mi gration cation s

‘~~1 schedul ing of af l , l lcat lons to be converted . 
The next step is to develop and a;p~ y a meth od ~~-nanur m ”ent and decision mak ino durin o the using t h i s  info rm at io n ‘or decisi on- suooo r t S

r i ~~~~~ i~ c i  particular in t’ rest and is 
“ thud was developed Si ~ On s t o r h a r t  ic processes .

m e d  in cect r ori 3. The methods p r C n e n n e d  in i p ti ril c i n ; p i n g  r n’ S were der ived ‘or dec is ion-
cection 3 wr .re rm--pl oyed in this case. making in s t ig n two . The model ‘- e j 1~~r- -~
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