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Information System Life Cycle:
Applications in Construction and Manufacturing
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Abstract—In this paper, we present the information life cycle,
and analyze the importance of managing the corporate application
portfolio across this life cycle. The approach presented here does not
correspond just to the extension of the traditional information system
development life cycle. This approach is based in the generic life
cycle employed in other contexts like manufacturing or marketing. In
this paper it is proposed a model of an information system life cycle,
supported in the assumption that a system has a limited life. But, this
limited life may be extended. This model is also applied in several
cases; being reported here two examples of the framework
application in a construction enterprise, and in a manufacturing
enterprise.

Keywords—Information ~ systems/technology,  information
systems life cycle, organization engineering, information economics

1. INTRODUCTION

S pointed by Underwood, L. [18] Information

Technology plays an important role in manufacturing
firms. Nevertheless, the success of this integration depends on
how Information Technology and Information Systems are
managed.

The purpose of this paper is presenting a framework based
in the information system life cycle that could be effective to
analyze information systems and information technology
adopted by a specific enterprise. Although we admit that this
framework could be used in other contexts, our purpose is
analyzing its effectiveness in corporations whose business is
in manufacturing and construction industries.

Since Richard Canning’s seminal work [3], life cycle is
presented as an approach to describe developing system
process. This information system life cycle is composed of a
sequence of phases, beginning with requirement analysis and
ending with implementation. Then, several variations to this
process are considered, waterfall life cycle ([2][5]) and spiral
life cycle [1] are just some examples. In order to improve this
process, some researchers incorporated prototyping [13], RAD
- Rapid Application Development [11], JAD - Join
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Application Development [19] or PD - Participatory Design
([4]1[9))- This approach is extended and decomposed in several
processes [15]. Even this approach is restricted to the
development phase. A similar life cycle is used in the
customization and installation of systems already developed,
like CRM or ERP (e.g. [16]) or to specific environment like
Web (e.g. [6]). But although emphasizing in an important
phase, the development process is just one phase of the
information system life cycle. What are the other phases?
What are the main aspects to be considered in each phase of
the processes? How to manage each phase?

In the following section, a new information system life
cycle is briefly described. This information system life cycle
was then extended according to four strategies. Those
strategies are presented in section three. In section four, two
cases, corresponding to the employ of this approach to analyze
a real situation, are described.

II. ALIFE CYCLE FOR AN INFORMATION SYSTEM

Based in an approach developed by [5], we identified the
generic process of a generic life cycle: baby, youth, adult and
senior. If we compare it with an information system life cycle
(or more correctly an information system development life
cycle) it is centered in the baby and youth phase. On the other
hand, experience and case analysis shows that information
systems became senior, legacy systems and die. According to
this assumption, sounds reasonable to redesign the system life
cycle in the following phases [5]: Baby/Launching,
Youth/spreading  or  growing,  Adult/maturity  and
Senior/Declining.

Launch is a phase where technologies and general needs are
identified. New solutions and technologies are also proposed.
The argumentation is based on technical, operational,
organizational and economical assumptions [14]. In this
phase, it also takes place, analysis, design and
implementation, which correspond to the traditional
information system development process. It starts with
requirement analysis and ends with implementation or
installation.

Spreading is the part of the cycle process in which a
desirable spreading of the system starts, as a result of an
adequate implementation

Maturity is a phase that is partially covered by the
maintenance. In this phase, it is especially important
maintaining the applications, supporting the users, and
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auditing the system. The existence of rules to standardize this
process generally contributes to the improvement of the
performance of the system and people that use it.

Decline is the last phase of the system. In this phase, the
system is being transformed in a legacy system that must be
converted.

Lc — Launch
Dv —Spreading/
Construct

Mat — Maturity
Dc — Decline

Fig. 1 A “basic” Information System Life Cycle

In the following table, each one of the phases is analyzed in
what concerns the technology, operation and costs.

technologies,
software and
hardware
compatible
with the
technologies
used by the
organization.

change. system.

Try to move to

new applications.

TABLEI
ROLES VERSUS TECHNOLOGICAL, OPERATIONAL AND
ECONOMICAL DIMENSIONS
Technology Operation Costs
Launch Identify Identify strategies Look into
technologies  Motivate future  expenses and all
that may sponsors of the its dimensions,
answer to systems. Identify like investments,
strategies the needs and maintenance
Obtain in deep focusing in the costs or training.
knowledge of implementation of Control costs,
the technology the system and not quality and
adopted in marginal items. execution time
First signs of  Good services and. In this phase
Spreading good maintenance in  costs are still

integration of order to contribute high in order to

the system withto high expand and
other productivity in the contribute the
subsystems organization. maximum
Make other productivity.
employees
productive

Maturity Still adequate The maximization Reduce costs.
integration of of the benefits has Emphasis in the
system with thebeen achieved and maintenance and
operations of there is a balance service
the between the agreements.
organization. contribution of the Analyze

system and the carefully trade-
efforts done to off between do

make the and buy.
implementation
happen.
Decline Identify Train and educate Tries to profit
applications, users to the from the legacy

This approach gives special importance to the technical and
operational dimensions.

The technical (or technological) perspective is the first
dimension to be considered, as long as, information systems
and corresponding applications depend on the evolution of the
information technologies. The technological evolution pushes
the use of new applications, new hardware or new software.

But, other dimension is the operational dimension. In fact,
the users are also important drivers to the use of new
technologies. But the economical dimension is also significant
in the introduction, implementation, and management of new
applications.

Often, the information technologies managers only may
manipulate directly the costs. Benefits depend mainly from the
impact on the operations and in the organization.

In other words, as in any other asset, it only contributes to
the production, if it is implemented, integrated and used in
order to maximize benefits and reduce the cost of production
factors.

An analogy with the BCG (Boston Consulting Group)
Matrix [8] and the proposed information system life cycle,
could be made, as shown in Fig. 2

e
. /
3=
Q
5 Timeline T
m
Inf. System Life Launch | Spreading | Maturity Decline
Cycle Phase
BCG Matrix @ % -
Quadrant a ‘[
Market Growing Good Good Not Bad
Perspective Good
Related Market Low High High Very Low
Share
Required Great Great Few Few
Resources amount amount
Benefits/ Low High High Loss

Fig. 2 Relation Between Information System Life Cycle and BCG
Matrix

In each phase there are some specific sceneries:

e  Launching: this phase, is characterized by uncertainty
of the acceptance, this is the reason why the BGC
named it a “Question Mark”. The acceptance of the
system is still a dilemma, because an organization
requires guaranties and continuity, in order to change
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into a new system. In this first phase the cost/benefit
ratio is not superb, because as in any other investment,
it takes some time to achieve benefits from a system. In
most cases there are good perspectives of a growing
market, the market share is still small and it is required
a great amount of resources and the benefits are low, in
this first phase.

. Spreading: this is the second phase, which is
characterized by the expansion, because of the
diffusion of the system, by other parts of the
organization or by other organizations, that is why the
Boston Consulting Group called the star, it is the best
phase of the cycle, when everything shines; good
perspectives about the market (growing, a bigger share
than in the previous phase). Although it should require
a great effort for supplying the needed resources, they
are overtaken by the benefits.

e  The maturity phase, is achieved when there are no
perspectives of a growing market, but on the other
hand there much more benefits than costs, because by
then the system is getting its best performance,
maximizing benefits, minimizing the costs to produce
those benefits.

e  The last phase is the decline, when there are more costs
than benefits. It may even occur in losses rather than in
benefits. The market is growing no longer and the
share is so small that BCG called the dog quadrant. If a
system goes thru all these phases, than afterwards the
cycle is closed.

III. EXTENDING THE “BASIC” INFORMATION
SYSTEMS’ LIFE CYCLE

The basic information system life cycle is composed of four
phases: Launching, Spreading, Maturity and Decline. What
happens when a system die? A system must be replaced or
renovated? How to manage the decline in the information
system life cycle? We may identify four strategies:

- Perpetuate system,

- Manage transition

- Prepare heir

- Manage strategically

In order to enlarge an information system life cycle one of
the most common strategies is perpetuating the actual system
(Figure 2). This is almost impossible, but an intelligent use of
maintenance may contribute to extending the life of an
information system. This in fact is a lesson, learned already
for years in manufacturing industries [20].

Mt — Maintenance
Fig. 3 Perpetuate system

It is also important identifying exactly the boundaries of the
information system analyzed. For example, the system may be
dependent from infrastructure technology (e.g. operation
system, database system). The change to a new version of the
operation system may contribute to an adjustment in the
system.

When it is impossible to perpetuate an information system,
it is fundamental to manage the changing process. The
management of change is generally subject of reaction and the
success of this transition is fundamental to the success of the
“new” system [10].

Tr — Transition
Fig. 4 Manage transition

The transition process may consist in a parallel process. In
this process the old system may still being used while a new
system is launched (Fig. 5). This strategy might be prudent,
because when the new system is launching, is also gaining
some bases in order to turn the change more secure and
smooth.
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Fig. 5 Prepare heir

Other perspective consists of managing strategically the
whole system. This perspective is different from managing a
portfolio of applications [12], as long as, what are being
analyzed here are families (or “dynasties”) of information
systems. Most of the times, they act like upgrades of the old
system, instead of being a totally new system. It can be called
as relaunch before the decline.

St — Strategy
Fig. 6 Manage strategically

An organization may implement one of several of those
strategies. But it is possible using the framework developed in
this and in the last section for typifying the IT strategies
implemented? This question will be answered in the next
section. It seems to be no better strategy than other. What can
be said is that a strategy is sometimes more adequate than
other, depending on the situation. For instance if the system is
totally far away of the real needs then, the strategy that is
more adequated, is the transition. But, if there are mere
functionalities that may be incorporated, than it should be
chosen, the prepare heir strategy.

TABLE Il

TRANSITIONS AND ORGANIZATIONAL CONSEQUENCES

Mt Tr Ph
Core Business System X X
Need to be improved X X
The needs are not X
fulfilled
Not the Core Business X X

One might say that there is no better or absolute strategy,
but it can be adequated or not to the company situation.

IV. TWO CASES

In order to analyze in what extent described models actually
are adopted by organizations, we analyzed several situations.
In this section, we report two examples corresponding to
studies developed in two enterprises. One is a construction
corporation, while the other is an enterprise in the chemical
industry, specialized in the manufacturing of cleaning
products.

A. Case 1: Construction Enterprise

The building construction enterprise is established for more
than 20 years and now is concluding a large real state project.

We performed an inventory of the main hardware and
software systems as well as its corresponding information
systems. Information Systems and information technologies
employed may be grouped in several areas. But here we are
present only those that support engineering, architecture and
production, as well as infrastructure, mainly Office systems
and CAD support engineering. There are also some specific
engineering programs, but in fact engineers do not use them,
as long as structure engineering is outsourced. On the other
hand, Office systems are widely used for reporting and
decision support.

There is an effort with the purpose of using Linux
infrastructure. But there are some reactions, especially from
CAD users and also from accounting system (not reported
here).

An information system is also being used to control plant
access. This system is composed of a component that is
related to the gate control, allowing the registration of all the
employees that access to the plant by using their individual
card. This information is sent to the plant manager and to
operation management and accounting. The plant manager
may control all the people that are in the plant and identify if
there is any intruder. The operational manager uses also this
information to support his decision concerning contractors’
management and employees’ management. Accounting, in
order to produce productivity reports and also to support wage
process, also uses this data. This system is used either for legal
purposes, either for controlling productivity. The interface
with all the other systems is limited.
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TABLE III
SYSTEMS ACCORDING TO EACH INFORMATION SYSTEMS LIFE
CYCLE PHASE IN A CONSTRUCTION CORPORATION

Phases Office CAD Infrastructure Plan
System (Linux) Access
(Open Office/ Control
Microsoft)
Launch Open Office / Linux
launch -
experience
Spreading
Maturity MS-office ~ AutoDesk Windows XP Access
CAD Control
Decline MS-office / Windows
decline old 2000
version is Windows 98
being used

It is expected a strong reduction in the production activity.
Consequently, it is expected that they will reduce investment,
mainly in information technology supporting production and
operation activities.

B. Case: Chemical Enterprise

The other enterprise being analyzed is a small enterprise
that produces mainly cleaning products. The enterprise has
more that 30 years, but has faced several difficulties in its
computerization process. In fact, implementation of
information systems in the area of logistics and inventory
control failed several times.

Here, several problems were detected:

- Production process is considered confidential and one

of the most important competitive advantage.

- This enterprise is subject of a very turbulent
competition.

- Large international corporations dominate industry.

- According to the owners of the firm, the use of new
technologies in the production does not seem to
contribute to improve competitive capacity.

Now, it is being launched the implementation of a system

that supports logistics, inventory and commercial areas.

TABLE IV
SYSTEMS ACCORDING TO EACH INFORMATION SYSTEMS LIFE
CYCLE PHASE IN A SMALL CHEMICAL ENTERPRISE

Phases Logistics Inventory/  Infrastructure
Commercial (Linux)
Launch Web Sage
Spreading
Maturity Windows XP
Decline Windows 2000
Windows 98

As long as production is becoming dependent from
international corporations, only in commercial area is possible
obtaining competitive advantages.

As consequence of production process secrecy, the

automation of production is not developed. Consequently, the
use of information technologies to monitoring purposes is also
difficult to implement as consequence of production
technologies used.

In conclusion, the diagnosis of this enterprise showed a
situation that is far from a “post-industrial manufacturing”
model [17].

V. DISCUSSION

The use of this framework proved to be effective to analyze
information systems and information technologies in the
context of enterprises of construction and manufacturing.
Nevertheless, it was not possible to identify what model was
the most used.

It was also possible to foresee that those models should be
related to the manufacturing strategies. In fact, if an emprise is
going to reduce its activity, what happened with the
construction firm, it is expected that this fact will affect IT/IS
strategy.

VI. CONCLUSION

In this paper we presented an approach based in the generic
life cycle. This information system life cycle is composed of
the following phases: Launch, Spreading, Maturity and
Decline. It is proposed a model supported in the assumption
that a system has a limited life. The main characteristics of
each phase were identified. On the other hand, a limited life
may be replicated, extended or integrated in a strategy, whose
main purpose may consist of perpetuating systems, managing
transition, prepare a heir or manage strategically. This
framework was then used to analyze information technology
infrastructure of two enterprises.

From examples presented, it was verified that information
systems and information technology strategy should be related
to the manufacturing strategy and also with the business
strategy.
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