


Each of these items was scored using a Likert-type scale,
with a response of 5 indicating a higher level of external
integration and a response of 1 indicating a low level of
external integration. The sum of the scores for the ten
items was derived to obtain the external integration score
for each project in which a CASE tool was used.

An additional twelve items were used to assess the extent
of internal integration characterizing the application
development environment in which CASE was being used.
These questions dealt with compatibility, process maturity,
and support factors and are shown in Table 4.

COMPATABILITY:

Extent of use of structured methods in systems analysis
and design;
Existing commitment to an organization-wide data
dictionary.

PROCESS MATURITY:

Extent of continuous process improvement of software
development processes;

Effectiveness of the project management and control
system in managing change;

Level of job specialization within the application
development function;

Extent of use of standardized, reusable specifications in
software design;

Extent of use of “off-the-shelf” components vs. custom
design in application engineering;

Evolution and comprehensiveness of the software design
repository;

Extent of use of metrics in assessing software development
productivity.

SUPPORT FACTORS:

Evidence of internal support for CASE;

Extent of commitment of MIS management to CASE;
Effectiveness of the marketing of CASE within the or
ganization.

Table 4: INTERNAL INTEGRATION FACTORS

FINDINGS

The findings of the study are based upon the experiences
of 15 respondents in 15 different organizations. Each of
these respondents reported on experiences using CASE in
a particular systems development project. In four cases,
multiple respondents working on the same project were
interviewed. A variety of CASE tools were used in a
number of different projects as shown in Table 5.
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Project Name CASE Tool
Quality Manufacturing OracleCASE
Accounts Payable IEF

Personal Injury Liability IEF

Alarm Tracking IEF

Misc. Projects IEF
Provider I/S IEF

Retail ADW
Inventory Management ADW

MRP Prokit

Misc. Projects—Investments Visible Analyst
Evidence Tracking PCPrism
Marketing Database Bachman
Misc. Projects—Insurance Excelerator
Nhsc. Projects—Consulting Excelerator
Purchase Order Synon

Table 5: PROJECTS AND CASE TOOLS

In the organizations using IEF and OracleCASE, the tool
was used throughout the systems development life cycle,
including analysis, systems design, and construction. In
the other organizations, CASE was being used primarily to
automate certain activities within the life cycle, such as
data flow diagramming, data modeling, and the drawing of
structure charts. In these enviroruments, CASE was being
“plugged into” the life cycle, rather than being integrated
throughout. One could also argue that without a
commitment to application engineering and software
design discipline, the CASE tools being used could not
have a greater impact.

Analysis of External Integration and Internal Integration
Strategies

For each organization involved in a CASE project, the
scores for external integration and internal integration
were calculated. The scores were derived by summing the
external integration scores for the ten items on the
questionnaire dealing with external integration and
summing the internal integration scores for the twelve
items dealing with internal integration. Firms with scores
in the 75%h percentile and above for external and internal
integration were categorized as “high” in external and
internal integration respectively. Firms with scores equal
to or less than the 65%h percentile for external and
internal integration were categorized as “low” in external
and internal integration respectively. Based upon an
analysis of these scores, nine of these firms were placed in
one of the four quadrants as per Table 6.




External Internal

Integration Integration

Quadrant Quadrant
Financial institution High High
Transportation co. Low High
Government agency High Low
Health care provider High Low
Retail chain High Low
Aerospace High Low
Investment High Low
Chemical co. Low Low
Food products Low Low

Table 6: EXTERNAL AND INTERNAL INTEGRATION

Nine of the fifteen organizations were placed into one on
the four quadrants based upon their external and internal
integration scores. The majority of firms in the study were
placed in the High External Integration/Low Internal
Integration quadrant. Only one firm was categorized as
High External Integration and High Internal Integration,
and one additional firm was included in the Low External
Integration/High Internal Integration quadrant. Sec Table
7.

External Integration
LOW HIGH
LOW Chemical Government
Food Prod. Health Care
Internal Aerospace
Integration Investment
Retail
HIG Transportation Financial
H institution

Table 7: FOUR SOFTWARE DEVELOPMENT
ENVIRONMENTS

Five of the firms did not have scores which were in the
75%h percentile or above or in the 65%h percentile or
below to place them into either the “high” or “low”
categories in external or in internal integration. One firm
was not included in the analysis because interview results
were not available and the questionnaire data were
incomplete. One aspect of the scores which is worth
noting is that there were only two organizations in the
entire sample of 15 firms which had high internal
integration scores. In contrast, seven of the fifteen firms
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reported high external integration scores. This finding
indicates that CASE was being introduced into many
environments in which the process maturity scores were
relatively low and in which software engineering
discipline and structured methods were not fully
integrated.

The Impact of CASE

The main research question addressed in this study was
the extent of the success of CASE in the four different
software development environments. Each of the
respondents was asked to report on the overall success of
CASE in their organizations. These findings were reported
as “high level of success,” a “moderate level o success
and “limited success.”

As you can see from Table 8, the success of CASE varied
in the four application development envirorunents. CASE
was considered highly successful in the firm reporting
high external integration/high internal integration. CASE
was considered moderately successful in the firms with
low external integration/high internal integration and with
high external integration/low internal integration. CASE
was “of limited success” in the firm reporting low internal
and low external inte ration.

Type Ext. Int. Success
of Firm Integr. Integr. of CASE
Financial High High High
Transportation Low High Moderate
Government High Low Moderate
Food Prod. High Low Moderate
Retail High Low Moderate
Aerospace High Low Moderate
Investment High Low Moderate
Chemical Low Low Low
Food Products Low Low Moderate

Table 8: SUCCESS OF CASE IN FOUR DIFFERENT
ENVIRONMENTS

CASE in the Four Different Environments

Low Internal Integration/Low External Integration. As you
can see from the findings, two of the firms were in the
LOW/LOW quadrant. In one of these firms, CASE was
reported to be of limited success, and in the other of
moderate success. In the firm in which CASE was of
limited success, the manager reported skepticism about its
benefits. Without cost/benefit data to justify this kind of
investment, senior MIS management was hesitant to make
a commitment to CASE. The CASE tool being used was




OracleCASE. Because of limited training in the use of the
data dictionary accompanying the tool, the staff couldn’t
get the code generator to work initially. One interesting
comment was that the users were pleased when MIS used
CASE because it represented a systematic method.

In the second firm in the LOW/LOW quadrant, top
management recommended that the MIS group start using
CASE. Since the firm was in an AS/400 environment they
chose SYNON. SYNON generates RPGIII code from
action diagrams, although it does not provide a facility for
using entity-relationship diagrams or data flow diagrams
in analysis and design. Used within the context of its
methodology, SYNON works successfully.

Although this food products manufacturer was placed in
the LOW/LOW quadrant because of its scores, the CASE
tool was working moderately well. The Information
Services group consisted of only six individuals, and some
of the strategies which characterize systems engineering
and project control in larger organizationS were not
applicable to this shop.

Low External Integration/1-ligh Internal Integration. As
noted earlier, only two firms in the sample reported “high

internal integration” scores. In the case of the
transportation firm, a project team wused Texas
Instruments’ IEF tool throughout a project—in analysis,
design, and construction. The project was not a “mission
critical” system, which may explain the lesser need fo user
involvement and the lower external integration score.

Because of the use of IEF, adherence to an information
engineering methodology was important. IEF built a
repository of design documentation, 'including entity-
relationship diagrams, process action diagams, and other
design specifications. The discipline being enforced the
tool may be influencing higher internal integration scores.
In the judgment of the user, the CASE experience was
moderately successful. “Management needs to recognize
that the transition to a CASE enviroment entails a major
learning curve,” he argued; “CASE is not just another
programming tool.“

Low _internal integration/high external integration. As
noted earlier, five of the nine firms in the matrix fit in this
quadrant. In the overall sample of 15 firms, 10 reported
“low internal integration” scores. This is indicative of the
early stages of process maturity depicting the software
development envirorunents within most of these firms.

One of the issues which was indicative of CASE in these
organizations was a lack of commitment to the underlying
software engineering methodologies being supported by
CASE tools. This led to a “piecemeal” approach to their
use. In two of the organizations in which Texas
Instruments” IEF was being used, managers were
interested in moving into an “application engineering”
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environment, but project members were hesitant to
conform with the systems development practices which
were enforced by the use of the tool. The learning curve,
complicated with limited resources for training, was a
factor which caused its evaluators to consider their current
experiences with CASE “moderately successful.”

In the other three organizations in the LOW INT/HIGH
EXT quadrant, CASE tools were being used to support
data and process modeling rather than being integrated
throughout the entire life cycle. This was partly a result of
the capabilities of the CASE tools.

For example, at the investment brokerage firm, Visible
Analyst was used primarily to draw data flow diagrams
and structure charts, because the tool does not generate
code. At the retailing firm, the use of ADW was limited to
data and process modeling in the planning phases of a
project. At the aerospace firm, Prokit Workbench was used
to creatc an integrated data dictionary for multiple
systems. While this did prevent re-inventing the wheel in
establishing data names and data definitions for commonly
used data elements, it did not create a major culture
change. With the absence of code-generation, systems
developers in these shops were continuing to use
traditional custom-design and implementation practices.

In contrast, in an integrated CASE envirornnent, a tool
would be used to generate code from high-level design
specifications. Interestingly, the use of CASE in these
environments reinforced effective external integration. In
several cases, users felt that the CASE tool provided
graphical process and data modeling techniques which
facilitated user involvement. This helps to explain the
higher external integration scores and reinforces the
“moderate success” being experienced with the use of
CASE

High intemal/high external, integration. The responding
organization in the HIGH/HIGH quadrant had been using

Texas Instruments’ IEF tool for five years. A “critical
mass” of its I/S professionals (15 of 50) were trained in the
IEF toolkit and used it in a number of projects. IEF was
fully integrated with the systems development life cycle
and was used to generate code. In addition to a high
degree of NHS commitment, there was a high use
commitment. The high “internal integration” scores were
indicative of the fact that IEF supports a systematic
information engineering methodology.

Internal and External Integration Strategies

One of the related findings in this study was that the
presence of high internal integration or high external
integration was not sufficient to assure success with
CASE. Of the 14 organizations which comprised the
useable sample, seven respondents reported “high external
integration,” which meant effective user communications,
user participation in project management and control, and



effective alignment of project plans with business plans.
While “high external integration” is important for project
success, CASE does not work without an underlying
commitment to software engineering methodology and
design discipline. Of the 14 organizations in the sample,
only two reported “high internal integration” scores.

The reason for the moderate to low success with CASE
overall can be attributed to the relatively low process
maturity in software development environments in which
CASE is being implemented. If CASE is superimposed
upon a work system in which there is lack of
standardization, lack of job specialization, and lack
ofcommitment to an underlying information engineering
methodology, then it will probably not be effective. The
reason for the moderate success of CASE in many of the
firms studied was that the software development
environments in which CASE was being introduced were
relatively immature and unstandardized.

The combination of effective external integration strategies
and internal integration strategies is important for the
success of CASE. In the area of external integration,
CASE provides tools which can facilitate user involvement
in prototyping, effective communications, and project
control. In the organizations reporting “high external
integration,” CASE was a significant factor.

In the area of internal integration, CASE can reinforce the
use of a disciplined application engineering methodology.
But this can only happen if the organization first makes
the commitment to the underlying information engineering
methodology which the CASE tool supports. In the
company in the HIGH/HIGH quadrant, the commitment to
the methodology was an important factor in the successful
use of CASE.

SUMMARY AND CONCLUSIONS

This study was designed to determine the factors which
facilitate the successful use of CASE. Both internal
integration strategies and external integration strategies
were taken into account. Internal integration strategies are
related to the compatibility of CASE with current skills,
the maturity of software development processes, and
support factors. External integration strategies are related
to user involvement in systems development activities, user
responsibility for project management and control, and
alignment of project objectives and business plans.

The findings of the study are based upon the experience of
fourteen organizations and need to be interpreted in that
context. Firms in each of the four quadrants were
compared with respect to their success with CASE. The
two firms in the LOW/LOW (low internal integration/low
external integration) quadrant experienced low success
with CASE. The firm in the high internal integration/low
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external integration quadrant experienced moderate
success, and a number of organizations in the low internal
integration/high external integration quadrant experienced
moderate successs. The one firm in the HIGH/HIGH (high
external integration/high internal integration) quadrant
experienced high levels of success with CASE.

While these results are based upon case studies of 14
software development environments, they point to the
importance of multiple strategies in facilitating the
transition toward CASE. If an organization is interested in
making a transition to using CASE technology, the
following strategies should be used.

First, external integration strategies such as effective conu-
nunications with users and effective project management
are traditionally associated with systems development
success, and these strategies should be used in introducing
CASE, However, these strategies are not sufficient to move
into the CASE environment.

Second, knowledge of the underlying information
engineering methodology is critical to making the
transition to a disciplined, standardized software
engineering environment. Based upon the findings of this
study, the introduction of an integrated CASE tool can
help reinforce the use of a systematic methodology.

Third, an underlying management commitment to making
the change to CASE is essential to its success. The
interview findings consistently said that CASE is not only
a technical challenge but also an organizational challenge
which requires top management support and user
involvement to be effective.
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