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Overview

• Definitions

• User Perspective

• CASE Tools

• Market Directions

• Conclusions
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CASE Definitions

• Software Development and CASE

• Systems Development Lifecycle

and CASE

• Categories of CASE Tools
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Software Development and CASE

Software Development

Systems

Software

Applications

Software

In-House Products

Small Large Small Large

Small Large Small Large
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CASE Opportunity

Software Crisis

Software Development

Systems

Software

Applications

Software

In-House Products

Small Large Small Large

Small Large Small Large
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Development Lifecycle

The CASE Opportunity

Requirements

Analysis

Functional Specification

Design Specification

Coding & Test

System Integration

Release & Acceptance
i

Application
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Categories of CASE Tools

• Lifecycle Management

• Design

• Code Generation

• Documentation

• Maintenance
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CASE - User Perspective

• Backlog Problem Not Improving

• Productivity Problem Real

• Concern About Discipline

Requirements

• Cautious About CASE
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Applications Backlog
1988 Versus 1987

Decreased

/\12% Increased

43% \

V 45%
Unchanged
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Application Development
Key Issues

Issue
Responses

(Percent)

Productivity and Quality 38

Use of Technology 16

Responsiveness 14

Development Process 11

Organization and Direction 10

Other 11
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Application Development Resources
Allocation of Internal Resources

40

20 -

Percent

Responses

1987

^ 1988

0

V7Z.

Developing

New
Enhancing Maintaining

Existing Existing
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Application Development Resources:

Source of Resources for Major Projects

60

50

40

30
Percent

Major
Prospects 10

Package

^ Custom

Internal Internal & External

Sources of Resources
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Systems Development Methodologies

Percent

Respondents

100

80

60

40

20 1-

0
Using a Using In-House

Methodology Developed Methodology
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CASE—User Perspective Summary

• Real Productivity Problem

• Lingering Resistance to Disciplined

Development Processes

• Two Problems
- Existing Applications - 2/3rds

- New Development - l/3rd

• Slow to Become Systems Engineers
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CASE Tools

New Development

Lifecycle Management

Design Code
Generation

Documentation

Maintenance

Translators

Analyzers

Comparators

Restructurers
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Complete CASE System

Diagramming and
Specification Tools

^ Automated ^
Encyclopedia

V J

TGraphics^

1^ Screen J

Design

Analyzer/

Checker
r-^ ^ t

Code
Generator
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CASE Tools Advantages

Assist in Project Management

Assist in Design

Improve Documentation

Assist in Data Modeling
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CASE Tools Advantages

Assist in Development of Code

Assist in Development of Test Cases

Assist in Debugging

Assist in System Release

Assistm Mamtenatic^
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1 ypes or CAbb 1 ools

iviaiiiLenance

• Code Analyzers

• Restructurers

• Cross Reference Analyzers

• Translators for Consistency
of Compilers

• Data Standardization Tools
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Maintenance-i^ T ^WX J. X X V^X X^/ ^/

• Data Manipulation Tools

• File Comparators

• oOulLC v_.OIIipard.LOra

• Test Analyzers

• Documentation Tools
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CASE Market Directions

• Market Status

• Vendor Directions

• Leading Vendors

• Forecast
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Vendor Problem
Systems Development Methodologies

Planning to

Standardize

Methodologies

Importance of

One Methodology

0 20 40 60 80 100
No ^ .

Percent Respondents
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Vendor Directions

• Technology Push
- PC Orientation

- Integrated Products

* Modest Standards Efforts

- Prohibits Ease of Interface

- No International Body Involved
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Vendor Directions

• Extensive Alliance Formation
- Front End - Back End & Vice Versa
- Professional Services—Front-End Vendors
- OEM Relationships

• Looking for Full Lifecycle Offering
- Cost of Entry/Development Going Up
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Vendor Alliances

Front End - Back End

— Pansophic

— Cincom
Index Technology

— Sage

— Cognes
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Vendor Alliances

Front End - Back End

Index Technology —

NASTEC —
Pansophic

McDonnell Douglas —

CADRE —
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Vendor Alliances

CASE Vendor OEM

vjciierdi jj/iCL-LriL

Cadre

Technologies
Hewlett-Packard

Relational

Technology
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Vendor Alliances

Full Lifecycle

Cooper & Lybrand

(Strategic Alliance)

NASTEC Softool (Configuration

Management)

Sage (Code Generation)
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CASE Market Leaders—1987

Company Share (Percent)

Index 14

KnowledgeWare 8

NASTEC 8

CADRE 7

Cortex 7
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CASE Market Leaders—1987

Company Share (Percent)

LBMS 6

Sage 6

McDonnell 4

Sofdab 4

TI 3
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CASE Market and
Opportunities—Conclusions

• Emerging Market - Relatively Long Cycle

• User Acceptance Will Grow at Modest Rate

• Continued Alliance Formation
- Merger/Acquisition

- True Leaders Emerge

• Standards Needed, but Little Progress to Date

• Front-End Products = $1 Billion

INPUT

NOTES:

JJ88-DT4-36A,B

© 1988 by INPUT. Reproduction Prohibited. INPUT





CASE-User Requirements for Success

• Understand the Impact on the

Development Culture

• Well Disciplined Methodology

• Active Use of Structured Techniques

• Experimentation With CASE

• Well Defined CASE Objectives
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CASE-Vendor Requirements for Success

• Use Relationships to Address Lifecycle

• Employ an Open Architecture

• Provide Consulting Support

• Support Standards
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CASE Outlook

Doug Tayler
Director, User Research

INPUT

CASE
(Computer -Assisted
Systems Engineering)

Market and Opportunity

Topics

INPUT

• Definitions

• User Perspective

• CASE Tools

• Market Directions

• Conclusions

CASE Definitions

INPUT

• Software Development and CASE

• Systems Development Lifecycle

and CASE

• Categories of CASE Tools

Software Development
and CASE

Software Development

Systems
Software

Applications
Software

In-House Products
Small Large Small Large

Small Large Small Large

INPUT

CASE Opportunity
Software Crisis

Software Development

Systems
Software

Applications
Software

Requirements

±

In-House Products
Small Large Small Large

Small Large Small Largemm
Development Lifecycle

The CASE Opportunity

Analysis

Functional Specification

Design Specification

Coding & Test

System Integration

Release & Acceptance
t

Application

INPUT
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Categories of CASE Tools

• Lifecycle Management

• Design

• Code Generation

• Documentation

• Maintenance

INPUT

CASE - User Perspective

• Backlog Problem Not Improving

Productivity Problem Real

Application Development-
Key Issues

Issue

Productivity and Quality
Use of Technology
Responsiveness
Development Process
Organization and Direction

Other

Responses
(Percent)

38
16
14
11

10
11

INPUT

Application Development Resources:
Allocation of Internal Resources

• Concern About Discipline

Requirements

• Cautious About CASE
INPUT

Applications Backlog
1988 Versus 1987

Decreased ^ ^ ^
Increased

40

20

Percent
Responses

0
1987

0 1988

Developing
New

Enhancing
Exsting

Maintaining
Exsting

INPUT

Unchanged

Application Development Resources:
Source Of Resources For Major Projects

INPUT

eo

50

40

30
Percent

Major 20
Prospects

10
•

Pacloge o'-

0 Custom

Internal Internal & External

Sources of Resources INPUT





Systems Development
Methodologies

100

80

60

40

20
Percent

Respondents 0 Using a Using In-House
Methodology Developed Methodology

INPUT
User Perspective
Activity with CASE

Percent
Respon- q

dents Use CASE Considering Organized
Tools but not using Project

CASE Activity INPU"

CASE-User Perspective
Summary

• Real Productivity Problem

• Lingering Resistance to Disciplined
Development Processes

INPUT

CASE-User Perspective
Summary jT^HSi

• Two Problems
- Existing Applications - 2/3rds
- New Development - 1/3rd

• Slow to Become Systems Engineers

INPUT

CASE Tools

New Development

Lifecycle Management

Design Code
Generation

Documentation

Maintenance

Translators
Analyzers
Comparators
Restructurers

INPUT

CASE Tools Advantages

Assist in Project Management

Assist in Design

Improve Documentation

Assist in Data Modeling

INPUT

MA/<F Dlf^F. CoLOfL
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Complete CASE System

Graphics
, Screen

Diagramming and
Specification Tools

Design
Analyzer/
Checker

Code
Generator

Automated
Encyclopedia

INPUT

INPUT





COMPUTEF 1992 INPUT

Evolution

thorough!

Howeyer,

bejj^en

lat offer full life cycle supi

s are reviewed more

connectivity

ffcc towards complete CASE systems

: and flexibility for future development.

In terms of ADTs, cojrlplete CASE systems provide a total development

environment of RpfiMS, a central data dictionary or repository, 4GLs
and two-dimen^nal graphical programming languages. Complete CASE
systems alloj^the software engineers to build a graphical image of the

derived application on his/her workstation and then automatically gener-

ate thpxode to produce it.

! characteristics of complete CASE systems are illustrated in a sche-

matic given as Exhibit 111-3.

EXHIBIT III-3

COMPLETE CASE SYSTEM --S^EMATtC

Graphics

Screen

Diagramming

and

Specification

Tools

Design

Analyzer/

Checker

Code
Generator

AUTOMATED
ENCYCLOPEDIA
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CASE Tools Advantages

^ • Assist in Development of Code

• Assist in Development of Test Cases

• Assist in Debugging

• Assist in System Release

^^r^T& t)Uf.^ou3i^ input

Types of CASE Tools
Maintenance

Code Analyzers

Restructurers

Cross Reference Analyzers

Translators for Consistency
of Compilers

Data Standardization Tools

CASE Market Directions

• Market Status

• Vendor Directions

• Leading Vendors

• Forecast

INPUT

INPUT

Types of CASE Tools
Maintenance

Market St^us com^'^"^

• Remains in Etaerging Phase
- 3% to 5% penetration
- Rapid Growth - 100% a Year DJ^Q 0
for 1985-87 ^

- No Dominant Vendors

• User Caution
- Pilot Versus General Use
- Wait and See Attitude

INPUT

Vendor Problem
Systems Development Methodologies

Data Manipulation Tools

File Comparators

Source Comparators

Test Analyzers

Documentation Tools

Planning to
Standardize

Methodologies

Importance of
One Methodology

Q Yes

No

INPUT
20 40 eo 80 100

Percent Respondents INPUT
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Market Status
• Large Vendor Population
. - 40+ Active & 40+ Announced

Vendors
^ - Potential of Hundreds

• New Entries Likely
- IBM-No Announced Product
- 4GL & DBMS Vendors
- Professional Services Vendors

INPUT

Vendor Directions

• Extensive Alliance Formation
, ^ .

- Front End - Back End & ^
Vice Versa

-Professional Services-Front

-

End Vendors
-OEM Relationships

INPUT

Vendor Directions

Looking for Full Lifecycle Offering
- Cost of Entry/Development Going Up DTH-vL^

INPUT

Vendor Directions

Technology Push
- PC Orientation
- Integrated Products

Modest Standards Efforts
- Prohibits Ease of Interface
- No International Body Involved
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INPUT

Vendor Alliances

Front End - Back End
Pansophic

Index Technology-
- Cincom

— Sage

— Cognes
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Vendor Alliances

Front End - Back End
Index Technology

— McDonnell Douglas

J9i

Pansophic

i_ G&dr

INPUT

^^01 Vendor Alliances
A. Professional Services-

Front End
Arthur Young

Coopers & Lybrand

Deloitte Hasklns
& Sells

KnowledgeWare

Index Technology

INPUT

Vendor Alliances

CASE Vendor-OEM
General Electric

Cadre
Technologies

v..

Hewlett-Packard

Vendor Alliances

Full Lifecycle

N^teJ)

'SLcooper & Lybrand '^T^-^
(Strategic Alliance)

Softool (Configuration

"Management)

^^^^^ge (Code Generation)

INPUT

Market Directions Leading Vendors

Integrated
Systems

Arthur Anderson
n

Design Tools Index Tech.
KnowledgeWare

Code Generation
Tools

Sage
Pansophic

Maintenance
Tools

Language Tech.
Bacfiman

CASE Market Leaders-1987

=- Relational

Technology
i^^py-p

Company Share (Percent)

Index 14

KnowledgeWare 8

8

7

Cortex 7
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CASE Market Leaders-1987
Company Share (Percent)

LBMS 6

Sage 6

McDonnell 4

Softlab 4

71 3

CASE Market and
Opportunities-Conclusions

• standards Needed, but Little

Progress to Date

• Front-End Products = $1 Billion
- Total Market = ??????

INPUT
Case Market Forecast, 1987-1993

Front-End Usage Expenditures

1000

I

($M) User 0
Expenditures 1987 1988 1993

INPUT

CASE Market Direction
Growth Rat^s

90 91 92 93

INPUT

CASE Market and
Opportunities-Conclusions

Emerging Market - Relatively
Long Cycle

User Acceptance Will Grow at

Modest Rate

Continued Alliance Formation
- Merger/Acquisition
- True Leaders Emerge INPUT

CASE -User Requiremirrts TWn^^^V
for-Success-—

• Understand the Impact on the ^T^-^"!
Development Culture

'

• NASg^e»Well Disciplined
OftueJ^smenl Methodology

• Active Use of Structured Techniques

• Experimentation With CASE
• Well Described CASE Objectives

CASE-Vendor Requirements '^"^^'3^

for Success

• Use Relationships to Extend Lifecycle

• Employ an Open Architecture

• Provide Consulting Support

• Support Standards
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Definitions

User Perspective

CASE Tools

Market Directions

Conclusions





CASE Definitions

* Software Development and CASE

* Systems Development Life Cycle and CASE

* Categories of CASE Tools





Software Development and CASE

Systems

Software

Applications

Software

In-House Prod ucts

Small Large Small —Large-

Small Laree Small Large
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CASE Opportunity

Software Crisis

Systems

Software

Applications

Software

In-House Products

Small Large Small Large

Small Large Small _JLarge
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See Attached

Case Opportunity

Systems Development Life Cycle





EXM IDIT III-3 t

Requirements

THE "WATERFAUMgR)DEU^f^rHE
<C=>30RTWA^ LtFECYCLE

Analysis &-

Functional Specification

^Fytnrnnl n«>gTg«%)

esign Specification

Coding it Test

)mponon( Ti^ul

System
Integration

7-

ReleasejAcceptance*





Categories of CASE Tools

Life Cycle Management
Design

Code Generation

Documentation
Maintenance





CASE - User Perspective

Backlog Problem Not Improving

Productivity Problem Real

Concern About Discipline Requirements

Cautious About CASE
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Applications Backlog

1987 Versus 1988

USE MCAS IX-

1

1
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Application Development - Key Issues

USE MCAS IX-

2





MCAS IX-2
I

APPLICATION DEVELOPMENT-
KEY ISSUES

loci 1issue

Responses
(Percent)

Productivity and Quality 38

uoc ui icuiiiiuiuyy 1 D

Responsiveness 14

Development Process 11

Organization and Direction 10

"Gests O'VUla-

Maintonoftee

OV6 Se»o<£





USE MCAS IX-

3

Application Development Resources
Allocation of Internal Resources





MCAS IX-3

APPLICATION DEVELOPMENT RESOHRPfq
ALLOCATION OF INTERNAL RESOU^^^^^^

60 r
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Application Development Resources
Source For Major Projects





MCAS IX-4

APPLICATION DEVELOPMENT RESOURCES:
SOURCE OF RESOURCES FOR MAJOR PROJECTS

Sources of Resources





Systems Development Methodologies

USE MCAS IX-5

|-3
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MCAS IX-5

V

SYSTEM DEVELOPMENT METHODOLOGIES

100

80

60
-

40
-

20
-

(%)
Respondents o

Using a

Methodology
Using In-House

Developed

Methodology





USE MCAS IX-
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User Perspective

Activity With CASE





(%) Respondents

Use CASE Considering Organized
Tools but not using Project

CASE Activity
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CASE - User Perspective

Summary

* Real Productivity Problem

* Lingering Resistance to Disciplined Development Processes

* Two Problems

Existing Applications - 2/3rds

New Development - 1/3rd

* Slow to Become Systems Engineers





CASE Tools

New Devp.1npmp.nt

Life Cycle Management

Design Code

Documentation

Generation

Maintenance
Translators

Analyzers
Comparators
Restnicturers





CASE Tools

Advantages

* Assist in Project Management
* Assist in Design
* Improve Documentation
* Assist in Data Modeling
* Enforce Development Standards

Note: make the last line a different color.





CASE Tools

Advantages

* Assist in Development of Code
* Assist in Development of Test Cases
* Assist in Debugging
* Assist in System Release
* Assist in Maintenance

Note: make the last line a different color.
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Types of CASE tools

Maintenance

* Code Analyzers
* Restructurers
* Cross Reference Analyzers
* Translators for Consistency of Compilers
* Data Standardization Tools
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Types of CASE tools

Maintenance

* Data Manipulation Tools
* File Comparators
* Source Comparators
* Test Analyzers
* Documentation Tools





CASE
Market Directions

* Market Status

* Vendor Directions
* Leading Vendors
* Forecast
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Market Status

* Remains in Emerging Phase

3 to 5% penetration

- Rapid Growth - 100% a Year for 1985-87

No Dominant Vendors

* User Caution

Pilot Versus General Use
Wait and See Attitude





Vendor Problem
Systems Development Methodologies

Bar Chart

Y axis: two bars for each label

1. Planning to Standardize Methodologies
Yes 38%
No 62%

2. Importance of One Methodology
Yes 67%
No 33%

X axis: Percent of Respondents
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Market Status

* Large Vendor Population

40+ Active & 40+ Announced Vendors
Potential of Hundreds

* New Entries Likely

IBM - No Announced Product
- 4GL & DBMS Vendors

Professional Services Vendors
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Vendor Directions

* Technology Push

PC Orientation

Integrated Products
* Modest Standards Efforts

Prohibits Ease of Interface

No International Body Involved





Vendor Directions

Extensive Alliance Formation

Front END - Back End & Vice Versa
Professional Services - Front End Vendors
OEM Relationships

Looking for Full Life Cycle Offering

Cost of Entry/Development Going Up





Vendor Alliances

Front End - Back End

Index Technolog)^^

-Pansophic

-Cincom

-Sage

- Cognes
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Vendor Alliances

Front End - Back End

Pansophic-

"Index Technology

-NASTEC

McDonnell Douglas

-CADRE





Vendor Alliances

Professional Services - Front End

Arthur Young
Coopers & Lybrand

Deloitte Haskins—
& Sells

Knowledgeware
- NASTEC
Index Technology
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Vendor Alliances

CASE Vendor - OEM

CADRE
Technologies

.General Electric

-Hewlett Packard

Relational
Technology
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Vendor Alliances

Full Life Cycle

NASTEC

. Cooper & Lybrand
(Strategic Alliance)

• Softool(Configuration

Management)

-Sage (Code
Generation)
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Market Directions

Leading Vendors

Integrated Arthur Anderson
Systems TI

Design Tools Index Tech.

Knowledgeware

Code Generation Sage

Tools Pansophic

Maintenance Language Tech.

Tools Bachman
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CASE Market Leaders - 1987

Company
Index

Knowledgeware
NASTEC
CADRE
Cortex

Share(%)
14

8

8

7

7

Company
LBMS
Sage

McDonnell
Softlab

TI

Share(%)

6

6

4

4

3





Market Forecast

CASE Front End Tools

1988-1993

USE HCAS VII- 1 as modified on attached





CASE Market Directions

Growth rates

Note: Se Attached





MCAS Vll-1

CASE MARKET FORECAST, 1988-1993

942
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CASE Market and Opportunity

Conclusions

* Emerging Market - Relatively Long Cycle
* User Acceptance Will Grow at Modest Rate
* Continued Alliance Formation

Merger/Acquisition
True Leaders Emerge

* Standards Needed, But Little Progress To-Date
* Front End Products = $1 Billion

- Total Market = ??????





CASE-User Requirements for Success

Understand the Impact on the Development Cuhure
Active, Well Disciplined, Development Methodology
Active Use of Structured Techniques

Experimentation With CASE
Well Described CASE Objectives
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CASE-Vendor Requirements for Success

* Use Relationships to Extend Life cycle

* Employ an Open Architecture

* Provide Consulting Support
* Support Standards




