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COMPUTER INTEGRATED SHIPBUILDING:
A FRAMEWORK FOR TECHNOLOGY MODERNIZATION

A. Wayne Snodgrass
Senior Associate Consultant

D. Appleton Company Incorporated

Mr. Snodgrass specializes in strategic and tactical management consulting

services for advanced CAD/CAM technology with emphasis on program manage-

ment, capital resources , information resource management and human resource

planning. DACOM clients include major corporations and their subcontrac-

tors throughout the United States. He has more than 25 years of experience

in the manufacturing industry. His experience covers the gamut of manufac-

turing functions , ranging from product design to "bottom-line" business

management. Included in his background is exceptional firsthand experi-

ence in such areas as manufacturing engineering, production planning,

materials planning, proposal management, and management information systems.

Additionally, Mr. Snodgrass has been personally instrumental in introducing

advanced state of the art practices into a number of manufacturing environ-

ments, including CAD/CAM, Group Technology, and Quality Circles.

Mr. Snodgrass is a Mechnical Engineer and is an Executive Program Graduate

of the UCLA Graduate School of Management.



ABSTRACT

Computer Integrated Shipbuilding (CIS) systems represent a key technology

for improving the U.S. shipbuilding industry in the coming decades. CIS

will be based upon a completely integrated CAD/CAM system that provides

computer control or assistance to all shipbuilding functions. The ship-

building aspects embraced by CIS include business planning and support,

engineering design and ship production planning, control, and automation.

All business functions of marketing, ship delivery, and logistics support

can be linked into such a CIS system.

The objective of this paper is to provide a framework for shipbuilding

technology modernization which incorporates a road map for the integration

of shipbuilding functions via systematic planning and the simultaneous

systematic application of computer technology.

This CIS approach is unique in that it is data driven and is based upon a

three architecture concept. This concept concentrates planning methodolo-

gies on building three formal integrated architectures: (1) the "applica-

tion and database architecture", defining what applications and databases

must be implemented to support the using. community; (2) the "computer sys-

tems architecture" on which those applications and databases will be imple-

mented; and (3) the "control architecture" which defines specific project

and software management techniques to be used to implement and maintain the

applications within the computer systems architecture. Each of the archi-

tectures is ultimately represented in the form of standards and procedures.
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“CAD/CAM APPLICATIONS IN THE CONSTRUCTION

OF NAVAL VESSELS” WORKSHOP

0

0

0

0

0

IDENTIFICATION OF STP PROGRAM PROBLEMS
& OPPORTUNITIES

POTENTIAL TECHNOLOGICAL & MANAGEMENT STRATEGIES

ROLE OF COMPUTERS IN SHIPYARD INFORMATION
MANAGEMENT

APPLYING TECHNOLOGIES & ORGANIZATIONAL FORMS
FROM OTHER INDUSTRY SECTORS

STRATEGIES FOR DEVELOPING THE NEXT GENERATION
OF COMPUTER AIDED SYSTEMS

[sl HIPBUILDING

o COMMON TERMlNOLOGY & CONCEPTS

o PRODUCTIVITY ‘MYTHS” AND “DISCOVERIES”

o CHANGING MANAGEMENT FOCUS

o INFORMATION RESOURCE MANAGEMENT (lRM)

o DATA’ DRIVEN IRM ARCHITECTURE

o MANAGING CIS FOR TOMORROW
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l MANUFACTURING, WHICH BEGINS WITH PRODUCT DESIGN

AND ENDS WITH SUPPORT AND MAINTENANCE IN THE FIELD,

IS A MONOLITHIC, INDIVISIBLE FUNCTION. --- NO PART CAN

BE SUCCESSFULLY CONSIDERED IN ISOLATION FROM ALL
OTHER PARTS.

l DIVERSE AS THE VARIOUS PARTS OF MANUFACTURING MAY

SEEM, THERE IS A COMMON THREAD THAT RUNS THROUGH

THE FULL SCOPE OF ALL MANUFACTURING ACTIVITIES. --

MANUFACTURING IS, IN THE ULTIMATE ANALYSIS, A SERIES

OF DATA PROCESSING OPERATIONS,
DR. JOSEPH HARRINGTON1990 CAD/CAM CONFERENCE

CIS FRAMEWORK

“WITHOUT SUCH AWARENESS WE WILL CONTINUE TO
SUFFER FROM SUBOPTIMAL EFFORTS FROM WELL-
INTENTIONED MANAGERS TRYING TO INCORPORATE
NEW IDEAS PIECEMEAL FROM THE BOTTOM-UP WITHOUT
ANY RECOGNIZED OVERALL FRAMEWORK FOR CHANGE.”

R. VORTMAN

NASSCO
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• TOUCH LABOR CAUSES THE PROBLEM.

l COMPUTER’S AND PROCESS AUTOMATION WILL

SOLVE THE PROBLEM.

• SHORT TERM RESULTS COUNT MOST.

• “FIRST LEVEL MANAGERS” AND “MID-MANAGERS”

CAN SOLVE THE PROBLEM WITHIN THEIR AREAS

OF ORGANIZATIONAL RESPONSIBILITY.



LOST PRODUCTIVITY

“AMERICAN WORKERS ACTUALLY ARE

PRODUCING, ON AVERAGE, ONLY ABOUT 55%

OF THE TIME THEY ARE ON THE JOB. THE

RESULTING LOSS TOTALS 350 BILLION

DOLLARS ANNUALLY.”

T. BARRY & ASSOCIATES

INDUSTRIAL ENGRG-NOV.‘80
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• ADEQUATE TECHNOLOGY IS AVAILABLE

• MANAGERIAL EMPHASIS MUST SHIFT

• LONG TERM IMPLEMENTATION STRATEGY REQUIRED

l INTEGRATED IMPLEMENTATION IS THE KEY

• CONCEPTUAL INTEGRATED SYSTEMS

ARCHITECTURE/FRAMEWORK NEEDED FOR PLANNING

71 38
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CHANGING THE FOCUS

• EMPHASIZE INTEGRATlON OF MANUFACTURING
ACTIVITY VERSUS SPECIALIZATION.

l REFOCUS MANAGEMENT ATTENTION FROM
MANUFACTURING TECHNIQUES TO MANUFACTURING
SYSTEMS.

• FACE AND RESOLVE NEED FOR MANAGEMENT
ORGANIZATION RESTRUCTURING

JIM LARDNERDEERE&CO.

INTEGRATED STRATEGIC PLANNING AND IRM

• “ONLY 19% OF THE COMPANIES SURVEYED HAVE
INTEGRATED THEIR STRATEGIC PLANNING AND INFORMATION
RESOURCE MANAGEMENT (IRM) SYSTEMS”

l “THE COMPANIES THAT DID SO OUTPERFORMED THE REST
OF THE SAMPLE BY ABOUT 300% OVER FIVE YEARS ON
SUCH MEASURES AS :

• AVERAGE RETURN ON EQUITY
• RETURN ON TOTAL CAPITAL
l NEW PROFlT MARGINS”

(REF: A.T. KEARNEY. INC, MANAGEMENT CONSULTANT SURVEY OF 40 OF 500
LARGEST U.S. INDUSTRIAL AND FINANCIAL INSTITUTIONS)
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INFORMATION RESOURCE MANAGEMENT (IRM)

“INFORMATION IS THE MANAGER’S MAIN TOOL,.

INDEED THE MANAGER’S ‘CAPITAL”, AND IT IS HE

WHO MUST DECIDE WHAT INFORMATION HE NEEDS

AND HOW TO USE IT.”

PETER DRUCKER-“MANAGING THE INFORMATION EXPLOSION’
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DATA DRIVEN IRM ARCHITECTURE

o INFORMATION ARCHITECTURE (IA)

0 DATABASES

0 APPLICATIONS

0 INPUT PROCESSES

o OUTPUT PROCESSES

o CONTROL ARCHITECTURE (CA)

o STANDARDS & PROCEDURES

o SYSTEMS ENGINEERING METHODOLOGY

0 INTEGRATED NEUTRAL DATA STRUCTURE

0 ORGANIZATION & TEAMS

o PLANS & CONTRACTS .

DATA DRIVEN IRM ARCHITECTURE (CONTINUED)

o COMPUTER SYSTEMS ARCHITECTURE (CSA)

0 HARDWARE

o COMMUNICATIONS

o SYSTEMS SOFTWARE

o TOOL KITS
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“TOP-DOWN” PROGRAM MANAGEMENT/“BOTTOM-UP” PRO.IECT IMPLEMENTION



MANAGING CIM FOR TOMORROW

“IN TURBULENT TIMES, MANAGERS CANNOT ASSUME

TOMORROW WILL BE AN EXTENSION OF TODAY. ON

THE CONTRARY, THEY MUST MANAGE FOR CHANGE;

CHANGE ALIKE AS AN OPPORTUNITY AND A THREAT.”

PETER DRUCKER-“MANAGING IN TURBULENT TIMES”

o COMMON TERMINOLOGY & CONCEPTS

o PRODUCTIVITY “MYTHS” AND “‘DISCOVERIES”

o CHANGING MANAGEMENT FOCUS

o INFORMATION RESOURCE MANAGEMENT (lRM)

o DATA DRIVEN IRM ARCHITECTURE

o MANAGING CIS FOR TOMORROW
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