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ABSTRACT

The evolution of network service usage can be considered as
being in three ‘stages, constituting a usage life cycle. The first stage
{inception) is that of initial low level usage. The second (expansion)
is characterized by rapid growth in usage and is often unstable and
uncontrolled. The third stage (stability) is a reaction to the second
stage and imposes order on usage. Decision making, data collection,
and measurement considengtions are examined for this framework.

1. Introduction

The usage of computer network and commercial time sharing
systems has grown rapidly in recent years {see for example [2], [5].
[17] ). Coincident with this growth has been g rise in concerns
expressed about selection and usage of applications 'on network
services. Security, privacy, and social problems have been cited by
Enslow [8], [9]. Economic issues for the user's point of view has
begun to be examined (e.g., Lientz [13] }. A number of papers have
addressed security issues (see for examples, Lientz and Weiss [10],
[15] ). Selection and evaiuation has bsen considered in Lientz and
Arncid [14]. Very little research has been directed toward the
patterns of user behavior with respect to network usage, It has
been cited, however, as g major area of inquiry [1], [5] )

The purpose here is to analyze usage of network services fram
the viewpoint of a user community within an organization. In section
2 a methodology and framework is developed for the evolution of
network usage within three stages. This is similar to an approach by
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Nolan [16] in defining stages of evblution in information systems.
Data collection and measurement are discussed. Section 3 considers
the problems and possible actions in moving between two of the
stages. i

2. Model of Network Service Usage

In the past, network usage has frequently been viewed as an
uncontrollable, environmental factor to the network itself ( [1], [8] 1.
Usage is given, Then models attempt to optimize performance. It is
important te note that such models do not consider the behavior
from the user's point of view.

Consider a typical user group. Usdage begins with one user
beginning to use a particular service for a particular problem area.
Vendors have developed thousands of such applications (see -
Datapro [2] or Association of Time Sharing Users [3] }. We will re-
fer to this initiai period as stage one.

Stage one begins atfer the user has become aware of a network
service. A selection process has ecurred. The usage has frequently
been cost justified on some grounds and approval has been obtained
from legal, purchasing, and other relevant groups. In 'some organiza-
tions this is a difficult process. Network services are external, direct
costs as opposed to internal computing services. Internal computer
centérs may resist attempts to go outside. Countering this are the
" availability of specialized software and data bases. These cannot
be cost-effectively obtained and maintained internally. Some of the
oharacteristics of stage one (inception} that often appear are:
initial tight control’ lglE
usage based on original cost justification
high visibility of usage due to review an approval process
vendor personnel supply substantial user support
scrutiny by management and potential users

Two modes of behavior have been observed- The first is ¢
stabilization in usage. Controls continue and other potential users
lose interest and do not become users. [

The second mode in stage one is that usage grows. In this mode
the user groﬁ-p moves into stage two (expansion), Several factors
can contribute to this behavior including some or oll of the following:

@® Relaxation of controls (with little on-going cost justification)

due to achievement of some benefits
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@ Growth in number of users of software due to ease of use of
package ’

Growth in number of users and/or usage of data bases

Growth in number and type of applications

Increased or continued vendor support to encourage more

usage

099

It might be thought that cost considerations cutweigh these
factors. However, that is frequently not the case. As part of this
research, a survey of users in four major organizations was conduc-
ted. It revealed that response time, ease of use, availability of
services, and range of services were rated as more important than
cost. :

Charges for network services can increase by the nature of the
charging procedure. Most timesharing networks charge on the basis
of storage usage, processing time, and connect time. Storage usage
tends to increase unless controls are exercised. The number of
programs builds. The amount of data stores for later analysis increa-
8es. In two organizations it was observed that storage charges
constituted over 50 % of the total bill. Processing time reflects CPU
and 1/0 usage. This can increase due to the volume of data being
handled and the number and extent of reports. Connect time increa-
s€s with the gmount of output as weil.

The growth in the expansion stage (stage two) con be charac-
terized by increases in some or all of the following :

@ number of users for the Ssame applications

&® Number and type of applications

@ processing cost in some applications due to volume

k has been observed that some applications can be very efficient
for low volume work and yet lose efficiency ropidly as volume
increases.

To some this phenomena may seem appalling. After all, how
could supposedly well manaoged organizations tolerate this behavior?
There are several possible answers. Some are :

@& The second stage of nelwork usage occurs very rapidly-
Costs escalate by a multiple over only a few months.

® Accounting procedures are weak. Costs are charged to a
variety of centers with no aggregation, ‘

@ Management is convinced ©f the importance of the applica-
tion despite rising costs.
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To higligiht the first point in one financial application, costs rose
by a factor of 7 in one month from a base of $ 2500 per month,

The expansion stage (stage two) can be seen as unstable and
rapidly growing. There is a peint at which this becomes a manage-
ment concern. Efforts are then made to change the situation. The
third stage occurs as controls and methods make usage more stable.
Usage may still increase, but at a slower more controlled rate.

There 'are several. ways to traverse from stage two - - expansion
to stage three - - stability. Some vendors recognize this problem.
This is one of the reasons for vendor discounting based on volume
usage. Some network service vendors also offer discounts for deferred
or delayed processing. However, these vendor options can serve to
merely mask the underlying problems.

The problem areas characterizing the latter part of the expansion
stage can include :

lack of monitoring and control

absence of measurement and evaluation of usage :
.use of network services for nonorganizational purposes
overuse of network services for organizational purposes of
peripheral interest

The available options faced by management are many. Several
are: -

acquisition of a user contrelled minicomputer

migration 'of work to large intemal computer center
migration of work to another network service

reduction in usage and use of deferred processing and
volume discounts - ’

Of these, the usual response is one of the last three. The
acquisition of a minicomputer can be a major capital investment.
Many more resources may be needed than with a network service.
However, the other- migration options can involve conversion and
startup costs. The problem offen -occurs that there is insufficient
time and manning for decision making. The next section (section) 3)
addresses measurement and decision making to alleviate this prob-
lem. .

The third stage, stability, is characterized by the following :

@ measurement tools in place
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@ management control and requirements for at least informal
cost-justification

@ reduction in costs through more efficient applications and
management procedures to reduce storage costs

@ heightened awareness of costs

In this stage, the number of users and type of applications are
relatively constant. There still may be some growth in costs. However,
it is due to increased vendor charges and modification of user
~ demands. ;

To summarize, a mogdel hes been presented for the usage life
cycle for network services. The model is composed of three stages:

1. - inception - few applications, tight control
expansion - multiple applications and users, lack of control
3. stability - slow growth or stabiliy in usage, control reimpo-
sed,

The measurement and decision making during the second stage
is of particular interest and ise examined in section: 3.

In the remainder of this section we present some examples of
sttuations their behavior during the usage life cycle.

Example 1 : A financial group began using a network service,
The services included a financial planning “language’”. The systems
used could be categorized as decision-support in nature, Costs rose
in six months from less than @ thousand dollars per month to seven
thousand per month. The group decided to replace the network
service with a desktop minicomputer. Development and conversion
costs of the transfer were pald back in less than a year,

Example 2: An accounting group was using service X. In a four
menth period usage and costs had more than tripled to over § 5000
par month. An investigation revealed that storage usage could not
bz substantially reduced. Storage costs consumed over 65 % of
the mothly charges- The group whbose software was written in BASIC
migrated to another service Y -with a much lower storage cost.

Example 3: A mathematical modeling group was accustomed
to using a network service organization. The services of the internal
computer center were rejected due to difficulty in use for nonprofes-
sional programmers, lack of availability, and response time, The
group hired a junior programmer who was familliar with the internal
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time-sharing system. Since all requests were channeled through the
programmer, the group was almost Iindifferent to the service
used. The programmer migrated the applications to the internal
computer center.

Example 4: A personnel department used a time-shoring network
to handle reporting from a large data base. Reorganization occurred
at the same time stage two costs were increasing. The use the
service was stepped completely.

The four examples, drawn from three companies, demonstrate
the range of responses to the problems occuring in stage two. In all
but one case there was no meagsurement and decision-making
instrument in place. In these cases the crisis in cost-awareness and
cost escalation caused major dislocations in the user groups. In the
one case where o migration to an internal mini-computer was fiore-
seen, the measurement and decision-making process was ariented to
the timing of the migration and scheduling of applications to be con-
verted. The methods presented in section 3 were employed in this
case.

3. Trade-off Analysis State Two

This section considers the problems associated with moving
from stage two to three. The feasible alternatives for a given situation
depend on variety of organizational and system factors. The range
of alternatives cauld include the following :

acquire minicomputer and transfer systems
transfer to an internal large/medium computer
transfer to another network service

reduce and/or change usage, but continue with the same
- network semvice

These alternatives are quite different in terms of costs, impli-
cotiohs on system conversion, and other factors, This points up the
need for trade-off analysis.

The definition and measurement question involve identifying
early in stage two (or one) the reasonable alternatives. This fregquently
is part of a feasibility study to justify the use of network services.
Cost information is ‘available. Estimates can be made on system
performance and later conversion costs.
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During the first two stages the following information can be
obtagined and recorded :

@ cost schedule of currently used service

@ usage in each monthly period by user identification and
type of use for processing time, connect time, and storage
of programs and data

@ performance of the system in terms of response time,
personnel and training support, and other factors

-4 support costs for terminals and telecommunications

The next step is to develop and apply a method for using this
information for decision-support. The method we develop here is first
posed as o stochastic process with on objective of analyzing first
passage time and obioining optimal stopping rules. Th|s can be
localized to Markov chains,

For convenience we define the following variables :
t — time period (usually a month)
i — index of alternative available

i — index d.enotin-g a single application [this can be
localized to a particular user group for a single

. application)
Ui ~— usage of applications i on service | on period t
Cluy) = Gy (u) — cost of using application i, service | during

time t with usage uj;

TCie — period amortized transfer cost for application i from
service j to service k during time period t

As discussed earlier these quantities can be collected and
acouwmulated from actual use or estimated using the earlier gnalysis
and benchmark comparisons.

It can be seen that usage in a given period is a random variable
with an unknown distribution. However, the distribution can be es-
timated using past patterns of usage and time series analysis. It can
also be observed that the time intervals are discrete, Define N.{u) by

Ny {u) = k, where k, gives the minimurn of
ZC{u) and in, ZC(u) + TCyu
s ijs k s iks
s>t k#| s>t
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compress the time duration of the first stage. The second stage of
expansion is seen as dynamic, only partially controlled growth in
network usage. The third stage of stability represents g period of
tighter user control and maturity. The model applies to timesharing
vendars as well as services offered by different vendors through a
network. Data collection and measurement problems hove been dis-
cussed, A mathematical opproach huas been formulated for the prob-
lem of moving between stoge two and three. Much more remains to
be done. Controls must be developed earlier in stage two. Providers
of network services should consider means of helping users gain
tighter control over their usage and perform trade-off analysis. The
realization of the life cycle should be embedded in the evaluation
. of suchapplication such as decision support systems.





