SHIP PRODUCTION COMMITTEE September 1989
FACILITIES AND ENVIRONMENTAL EFFECTS NSRP 0310
SURFACE PREPARATION AND COATINGS

DESIGN/PRODUCTION INTEGRATION

HUMAN RESOURCE INNOVATION

MARINE INDUSTRY STANDARDS

WELDING

INDUSTRIAL ENGINEERING

EDUCATION AND TRAINING

THE NATIONAL
SHIPBUILDING
RESEARCH
PROGRAM

1989 Ship Production Symposium

Paper No. 20:
NAVSEA MCM-1 Product Model

U.S. DEPARTMENT OF THE NAVY
CARDEROCK DIVISION,
NAVAL SURFACE WARFARE CENTER



Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display acurrently valid OMB control number.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED
SEP 1989 N/A -
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

The National Shipbuilding Research Program 1989 Ship Production £b. GRANT NUMBER

Symposium Paper No. 20: NAVSEA MCM-1 Product M odel
5¢c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Naval Surface Warfare Center CD Code 2230 - Design Integration Tools | REPORT NUMBER
Bldg 192 Room 128 9500 M acArthur Blvd Bethesda, M D 20817-5700

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
11. SPONSOR/MONITOR’ S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release, distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF

ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE SAR 16
unclassified unclassified unclassified

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



DISCLAIMER

These reports were prepared as an account of government-sponsored work. Neither the
United States, nor the United States Navy, nor any person acting on behalf of the United
States Navy (A) makes any warranty or representation, expressed or implied, with respect
to the accuracy, completeness or usefulness of the information contained in this report/
manual, or that the use of any information, apparatus, method, or process disclosed in this
report may not infringe privately owned rights; or (B) assumes any liabilities with respect to
the use of or for damages resulting from the use of any information, apparatus, method, or
process disclosed in the report. As used in the above, “Persons acting on behalf of the
United States Navy” includes any employee, contractor, or subcontractor to the contractor
of the United States Navy to the extent that such employee, contractor, or subcontractor to
the contractor prepares, handles, or distributes, or provides access to any information
pursuant to his employment or contract or subcontract to the contractor with the United
States Navy. ANY POSSIBLE IMPLIED WARRANTIES OF MERCHANTABILITY AND/OR
FITNESS FOR PURPOSE ARE SPECIFICALLY DISCLAIMED.



THE NATIONAL SHIPBUILDING
RESEARCH PROGRAM
1989 SHIP PRODUCTION N 52F

SYMPOSIUM 0310

SEPTEMBER 13-15, 1989
a’““"S}IERATON NATIONAL

asE -
ugg -

& iR
SPONSORED BY THE: SHlP PRODUCTION COMMITI’E
AND HOSTED BY THE CHESAPEAKE.SECHON-OF
THE SOCIETY OF NAVAL ARCHITECTS AND MARINE-ENGINEERS



NAVSEA MCMr 1 Product

Jeffery D. Arthur’'s, Menber, Naval

The MCM (M ne Count er neasur e
M nesweeper) Product Model is the
Navy's first true representation of a
fully Conputer-aided Acquisition and
Logi stic = Support &CAL ) . oriented
information sSystem that integrates
automated processes to create, store,
retrieve, use and exchange weapon
system technical, | ogi sti cs,
manuf act uri ng and managenent
i nformati on. The foll ow ng three
processes support the integration:

. data source, definition, and
flow anal ysis; )

. configuration basel i ne
establ i'shnent and managenent ;

. graphic representation and
geonetric (three dinensional)
nodel i ng.

NAVSEA CALS data flow diagrams docunent
exi sting processes, organizations, and

data flows; subsequent analyses wll
docunent specific data elenments, their
sour ces, i nt er dependenci es, and

rel ationships.

The three dinensional (3D) MM Product

Model integrates engineering, design,
| ogi stics, production and configuration
management processes. It also produces

a variety of information products from

the sane data base, including piping
isonetrics, work packages and damage
control diagrans.

Three projects have been conmbined to
Ero_duce the MCM 3D Product Model.
qui pment conponents designed in the 3D
eonetric nodel are linked to a central
ile of current configuration and
| ogistic information maintained in the

Weapon Systens File (WSF) Prototyﬁ)e
data base. Access to this central file
elimnates the need for many

duplicative, independent data bases to
generate various reports and products
as required by different users. Each
conmponent has been assigned a uni que
functional description and hierarchical
structure code that permts integration
with the WSF Prototype for access to
the appropriate configuration and
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dat a. Thi s

mechani sm also enables
optically stored technical
engi neering draw ngs, mai nt enance
repair procedures, etc. which conprises
the third part of the Model.

| NTRODUCTI ON

| ogistic integrating
access to

manual s,

Conput er -ai ded Acqui sition and Logistic
Support %CALS? is a DoD strategy to
util'ize the latest conputer technol ogy
and data exchange standards to automate

the technical  and logistic data
associ at ed with weapon system
acqui sition and support.  The twn
objectives are to digitize current
paper-oriented technical and logistic
support dat a processes, and
concurrently to nodernize the
acqui sition and | ogistics
infrastructure. A primary goal of the

NAVSEA CALS Programis the integration
of current Navy processes which have
become increasingly narrow and
discipline-specific with regard to the
acqui sition, devel opnent,  and
modi fication of technical and |ogistic
support data. Nat ural integration
processes that should exist in ship
desi gn and construction have been
di srupted by existing methods which
resist changé. Therefore, NAVSEA CALS
is not only concerned wth the
successful devel opment and transfer of
digital data, but with the devel opnent
of an Integrated Wapon System Dat a
Base (IW\BDB). The 1 WBDB provides the
mechani sm for establishment of an
integrated set of information during
acquisition or data base initiation and
for maintenance and sharing of that
data throughout the life cycle of the
weapon system It requires’integration
of the infrastructure processes to
assure that planning and support are
consistent with the defined engineering
configuration of the ship and weapon
syst ens.

The MCM Product Mdel is NAVSEA's first

| \SDB. The Product Mdel captures the
nat ur al integration processes of
configuration baseline devel oprent,
digital design, engineering analyses,



and logistic support data. It
denmonstrates not only digital access to
this technical and |ogistic support
data, but also proves the technol ogy
concepts behind integrating autonated
processes to create, store, retrieve

use and exchange weapon system
technical, logistics, manufacturing and
managenent i nformation. NAVSEA' s

i mpl ementation of CALS is intended to
maximze the total benefits to be
derived from this technol ogy, and to
mtigate the negative inpacts of change
in order to stimulate pronpt acceptance
and inplementation of actions.

NAVSEA APPROACH TO CALS | MPLEMENTATI ON

he D

Acguisition progranms of the 1970s and
1980s have been confronted wth

continuously increasing costs, Weapon
system conplexity, and demands for
addi ti onal documentation. These
increases have resulted in the
acqui sition, devel opnent, and

mai nt enance of engineering, technical
and | ogistic support data becom ng

increasingly narrow and discipline-
specific processes. This is due, in
part, to the fact t hat t he
speci fication and recei pt of
predi ctable, well-defined, established

products reduces the inmpact of change,

Its associated risks, and its potentia

costs. The change in focus rewards the
use and independent refinement of
exi sting, established nethods to neet
restricted, not conposite or integrated
supportability goals. It has resulted
in the loss of natural integration
processes that are present in shi

design and construction. This loss o

integration is manifested in some new
weapon systems, where, for exanple, the
initial introduction is plagued wth
excessive down time, spare parts are
not available or do not match
mai nt enance concepts, costs of repairs
are high due to part usage vastly
exceeding failure  predictions,

techni cal documentation and training
does not match the configuration of the
equi pnent, etc. Figure 1 shows the
multiple configuration baselines which

nust be nmaintained for systems and
equi prent design, construction, and
life cycle support.  Throughout the
life cycle, information fromall four
configuration baselines wll be
required. To |

. nProve weapon system
productivity, quality, tineliness of
procurement, and life cycle support,

the information and products produced
from these baselines must  be
i ntegrated.

It should be noted that
a fragile comodity.
integrated set of
the acquisition
guar ant ees t hat

integration is
~ Establishing an
information during
process in no way
integration wll be
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preserved. ~Preservation
constant, consistent,
know edgeable attention and the
presence of a central integration
authority responsible for directing and
controlling the conpeting influences

1 requires
coordinated, and

resulting from d[sFersion of
responsibility for maintaining that
i nformation. hus, despite a nunber of
initiatives wthin  NAVSEA t he
achievement and mintenance of the
i ntegration of  configuration,
technical, and logistic

en?ineering,
information has been an el usive goal

NAVSEA's Solution

The NAVSEA CALS strategy conforns to
DCD CALS policy and supports a three
phased approach for CALS inplenentation

see Figure 2&. The first phase

present to 1991) enphasizes applying
the latest CALS standards to achieve
uniform digital data flow Phase 11
(1992-1996) focuses on developlnﬂhan
integrate and automated vy
infrastructure to create, store,
retrieve, use and exchange diqitLa
data. By the year 2010, Phase IIT wll
have pronoted the w despread use of
CALS products and refined the
acquisition process and infrastructure
to use the latest technol ogies.

NAVSEA' s approach to inplenenting CALS
technology is not intended to
fundanentally change the way the ship
i s designed or to disrupt the methods
for devel opment of specific data within
the shipyard (e.g., R&M cal cul ations,
provi si oni ng, techni cal =~ manual
devel opnent, etc.). It is intended

however, to capture the data that is
devel oped as a natural part of the ship
desi gn and shlpr|Ld|n%_process, and
establish key relationships anong the
data to ensure functional integration
of information systems and processes

This will reduce or elimnate the need
for nultiple iterations of the data in
redundant files, reduce the volune and
cost of deliverables, and inprove the
quality, accessibility, and
responsiveness of the deliverables.

The NAVSEA CALS strategy al so pronotes
the nodernization of the infrastructure
(i.e.,  headquarters and field
activities and organizations) that wll

receive, review, store, and use those
digital data products. = The breadth of
NAVSEA activities indicates the

enormty of the NAVSEA infrastructure:

63 Field Activities
32 Detachments o
107,000 MIlitary and Cvilian
. Workforce
Z $26 Billion Annual Budget
. 300 Acquisition Programs
850 Foreign
Cases.

Mlitary Sales
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Data Flow Analvsis

Various activities within the NAVSEA
infrastructure are applying CALS
technology. The data flows and data
relationships in NAVSEA processes,
policies, procedures, products,
activities, and hardware/software
configurations must be identified and
analyzed within the context of CALS
technology to ensure that NAVSEA
proceeds in a responsive, orderly,
efficient, and cost effective manner.
To help define areas of automation and
targets of opportunity for automation
and technology infusion in the NAVSEA
environment, information modeling
techniques have been utilized. Data
flow analysis of NAVSEA processes
determines what should be incorporated
into the IWSDB and how it should be
linked together, by defining existing
processes (ship design, configuration
management, LSA, supply support),
activities, and products produced as a
result of those processes (technical
manuals, drawings, etc.). The productc
are broken down into data elements to
identify redundant data and determine

interdependencies. Figure 3 describes
this ©process for infrastructure
modernization and concurrent

development of an IWSDB (Phase II).

The MCM Product Model demonstrates that
a shared data base environment (Phase
II) is accessible today. Prototype
demonstrations such as th~ MCM Product
Model are crucial for leading the Navy
towards the acceptance and
implementation of CALS initiatives.
These demonstrations have shown that an
important benefit derived from the use
of prototypes and working files is the
significant advancement of knowledge of
the nature, scope, and type of
difficulties to be encountered in
future applications. This knowledge
assists in reducing risks, forcing
early resolution of problemns,
developing and substantiating budget
and other resource considerations, and
overcoming understandable organization
uneasiness in accepting new technology
and methodologies.

THE MCM PRODUCT MODEL - A THREE
DIMENSIONAL (3D) GEOMETRIC
REPRESENTATION OF THE SHIP/SHIP CLASS
Three Dimensional Modeling
Traditional ship design and
shipbuilding processes have been
drawing-based. Computer Aided Design

and Manufacturing (CAD/CAM) cystems are
replacing much of the draftsmen effort

IWSDB DEVELOPMENT

DEFINE INFRASTRUCTURE

ACTIVITIES

STATUS OF AUTOMATION

TARGETS OF OPPORTUNITY

XISTING PROCESS

DATA ELEMENTS

v
INTERDEPENDENCIES

QWSDBE) DED

MODERNIZE INFRASTRUCTURE

FIGURE 3 - IWSDB Development



wi th conmputer generated draw ngs and
files which have reduced the costs of

erforming _traditional drawi ng
unctions. Thi s has not, however,
significantly altered the approach or
met hodol ogi es used to devel op the final
products (e.g., the CAD concept of

"l ayering” closely follows the
traditional use of tracings to
integrate the design). Thus,

integration of the ship systens with
the hull structure has been a difficult
process wth system Interference
causing significant Increases _in
redesign, rework, and cost. The
Problen1mﬁth these systenms renmins that
hey are not fully 1ntegrated and may
have internal inconsistencies. The
initial versions of the 3D 8AD ?ystens
of fer new perspectives and many new
enhancements and features, but continue
to be based on the traditional |ayerin
concepts for construction of the node
and, therefore, continue to have the
consi stency probl ens associated wth
earlier 2D versions. A second problem
is that while these systems provide the
basis for the engineering baseline
during design and construction, they
are very large and may be sonewhat
cunbersone for daily use in managing a
ship or class configuration baseline.

Alternate three dimensional nodeling
t echnol ogy uses various mathematica
progranmng to «create a single,
relational, geonetric model of the “as
designed,” "“as built,” or sone other
baseline condition of the ship. The
MCM Product Mddel uses this type of
technology to provide a geonetric
engi neering nodel of sfructura
components and ship systens. It was
created from 600-700 engineering
dramnnqs. provi ded by Petersen
Shi pbuilding in Wsconsin. Figure 4
is an external view of the nodeled MCM
ship. The main advantage of the three
di mensi onal nodeling technique is the
ability to create an itemor entity
only once and retain only sufficient
attributes to physically and spatial
describe the itemw thin the node
cont ext. These entities are then
related to the specifications,
standards, docunents, and other data
that define the item and to the
anal ytical logistic, configuration, and
other technical data. Establishment of
these relationships docunent and
support the integration of the
engi neeri ng, configuration, and
| ogistic data.

FIGURE 4 - 3D View of Mne Counter-
measures (MCM Ship
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Three projects have been conbined to
produce the MCM 3D Product Model ,
providing access to a variety of
Information products and permtting!
identification of conponents, systens
and work packages. Figure 5is a
graphic representation of the .
capabilities and concepts underl %u ng
the MCM Product Mbdel . Equi pmen .
conponents designed in the 3D geonetric
model are linked to a central file of
current configuration and |ogistic
informartion maintained in a Wapon
Systems File (WSF) Prototype data base.
Access to an optical work station
conprises the third part of the Model.

Model ing began with hull and external
features, ol l owed by the internal
structuring and devel opment of the main
machinery room  The depicted systens,
equi pnent,  and components  were
devel oped directly from actual MM
engi neering data’ and technical
docunentation; that is, the data was
not scanned in, but manually converted
into 3D. Any position or view can be
created, both external and internal to
the ship (see Figure 6). The Model
provides the ability to simulate a walk

through the ship a pace at a tine, is
| ook right, left, up, or down, s
renove conponents that costruct vision,
and so forth. Figure 7 is a black and
white photograph taken of a Conputer
Col or Monitor screen upon Wich the MM
Product Mbdel is being displayed.
Al though not apparent in the figure,
color Coding of Ship systenms and
structure is included in ‘the rcriodel
For “exanple, two of the four diesel
engines are shown in dark red, green
ventilation pipes, yellow controlers,
and blue decking are also shown. €
Mbdel can be uses to identify equi pment
schedul ed for renoval for SH PALTs,
indicate interference to be renoved
(e.g., ventilation ducting), detect
equi pnent interference before
installation at the waterfront, or
entertain “what-if” scenarios. Unlike
CAD systens, entities within the 3C
Model "are coded by structure types so
that specific conponents or systens
rather than |ayers can be renoved to
accommodate different views. Spat i al
and ot her dinensional integrity of
i ndi vidual equi pment conponents  are
retained in the Mdel for view ng or
mani pul ation, even though internal
structures and equi pnent are renoved.

MCM PRODUCT MODEL CAPABILITIES

PR

[ . )

CUNHUUHAII(L:)N PARTS
AND LOGISTI APL/NSN/PN SPECIFICATION
REFERENCE DATA & PROCUREMENT
(WSF PROTOTYPE) <
i Tech Data T
ESWBS/FGC Identifiers PL/NSN/PN

SHIP MODEL g

APOLLO WORK STATION

THREE )
DIMENSIONAL mt-.‘m
SOLID USER
GEOMETRIC

py —_

r TECHNICAL )

DOCUMENTATION

- Dwgs & Schematics
+ Allowance Lists

Tech Manuais ‘
» Ship Info Book ’

OPTICAL WORK STATION

FIGURE ) - MCM

Product Model Caprabilities



FIGJRE 6 - Four

The fully relational Mde
access to the type of
requested as it Is needed. Each
conponent in the Product Mdel has been
assigned a uni que  functiona

description and hierarchical structure
code (Expanded Ship Wrk Breakdown
Structure/ Functional Goup Code) which
permts integration and interaction
with respective technical and |ogistic
information stored in a renote
configuration and |ogistics data base

Figure 8 shows the propul sion system

Because of the integrating ESWBS/ FGC

the user is able to access the WsF
Prototype and retrieve pertinent

configuration and logistics information
filed for the propulsion system  The
user could also begin inquiry with data
information in the WSF Prototype, and
then request a three dinmensional view
of the appropriate equipnent. The
integrating mechanismis the ESWBS/ FSZ

It al so enables access to technical

provi des you
i nformation

data stored on optical disk, so that
or exanple, any technical manual can
€ retrieved, mai nt enance repair

package reviewed, or engineering

Vi ews

e
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¢
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N
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Jiu
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i N T

c ey ot YL MR
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of the MCM Product Mbde

drawi ng exanmined. An enla&Ped drawi ng
of the engines is depicted in Figure
9.  These docunents have been scanned
?nto optical disk and stored in raster
ormat .

CONFI GURATI ON AND LOG STIC DATA SYSTEMS
MANAGEMENT

Each equkgnent_conponent in the MCM
Pr oduct del is linked to the WSF
Prototype for access to the appropriate
configuration and |ogistic data.

Access to this central file elimnates

the need for nmany duplicative,
i ndependent data bases to generate
various reports and products as

required by different users. The
configuration and logistic information

is logically divided into severa
groups  (or~ files) ~that support
ef ficient i nformati on nmnagenent,

elimnate redundancy and duplication of
data, and ensure that all users have a
common, consistent information base to
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FIGURE 7 - Wl k Through the Engi ne Room

use in executing their functional
responsi bilities. The divi sion of
information allows for managenent of:

Zshi p class  and ship
_configuration baselines;
ZSystem and equi prent basel i nes;

ZTechnical information (e.g.,
| ogi stic support and anal ytic
data); and

.The integration of class, ship,
equi prent , and - technical
information (TI) wth each
other as well as wth other
files (e.g., three dinensiona
model and inmage nmanagenent
syst ens).

This approach to configuration and
| ogistic i nformati on managenent

decreases the nunber of unconnected and
inconsistentIY structured conputer
files and replaces them with a system
t hat |nte?rates data nanaged by a
variety of functional activities, makes
that data available to appropriate
users, elimnates duplicate data, and
avoi ds the potential data accuracy and
integrity problems. Each piece of” data
stored in file must have an accountabl e

activity responsible for its
identification, creation, maintenance
accuracy, and currency. O her file

users provide quality assurance by
i dentifying perceived ‘inaccuracies to
data managers.

ang | Qnmgn: Qf : be 'D:Qd“ct MQde | fQ

: :
ggn;;gu;a1ﬁgn_TganaggmgnL__gi__IJL
The Product Mddel is the key
configuration management and
integration tool because 1t defines, at
| east at the summary |evel, al |

configuration items that are contained
within the structure. Drawings are the
primary tool for establishnent,
managenent, maintenance, and control of
the engineering configuration baselines
of ships, weapon systens, equipment
and components.  Use of CAD, M three
di nensi onal nodel s and ot her automat ed
desi gn, devel opment, and storage nedia
to supplenent or replace traditiona
drawings is a key feature in the
devel opment of an IWSDB.  The Product
Model ‘provides relational structurin
of a geonetric nodel with automate
|inkage to:

20- 8
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.specific entities, s%/st ems, and
ar eas Wi thin he hul |
structure;

.Docunentation and files that

define (e.g., specifications,,
st andar ds, performnce
requi renents) and anal yze
(e.g., R&M test, weight and
monent studies, LSA) systens,
equi prent and conponents; and

.Ot her related configuration,
| ogistic and technical data

The natural processes and rel ationships
which define the ship, its systems and

equi pnent by function, are integrated
in the Mdel with the physical
attributes that sati sf% t hose
functional requi rements based on
per f or mance, specifications, and
st andar ds.

| NFORMATI ON | NTEGRATI ON

Intecration of the Product Model with
Deciecn, Consewruwe+rion, Engineexing, and

Incictic Daza

Tne long-term go
-

e xrm 1 of C2LS is for the
compliete integrat

icn of alill weapon

20-9

SKSt em information through the use of
shared data bases. This is a radical
departure in both concept and practice.
Ship specifications, mlitary and other
Speci fications and st andar ds,
per f or mance speci fications, and

operational requirenents provide the
parameters for  the devel opnent of
procurement specifications. hey al so
define the detailed design of systens
that integrate the shipbuilder’s
procur ed pt|1:y5|_cal equi pnents and the
CGovernnent  Furni shed weapon systens and

equi pments within the ship’'s Structure.
They provide parameters for analytic
processes and . performance and
engineering studies,  The follow ng
engi neering and |ogistic deliverables
are exanples of typical data products
thgtl can be prepared using the product
nodel :

\\ei ght

Reports
Test

Procedures and Reports

Data Li st

Drawi ng Equi prent
D agrans

Damage Control

Areas-and Vol unes

Conpar t ment .
Ordering Schedul e

Mat eri al
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FIGURE 9 - Optically Scanned Draw ng

Crew Training Aids for delivery to the Government to
Drawi ng Schedul e satisfy CDRL requirements (e.g.,
provi sioning docunentation, draft
Electrical Load/ Power Analysis technical manuals).  Mich of this
List of Electrical Data docunmentation is static or requires
only  periodic updat e e.g.,
. . speci fications, standards, DIDS and
Figure 10 is a sanple work package S, shipbuilder plans), while others
which presents a bill of material, require costly, high volume submi ssions
PI ping isometrics, an internal view of (e. % cost and performance reports)
he equi pment, and an external view of with nonthly or quarterly updates to
the ship. were retrieved fromthe nmultiple users, while stil'l others are
Model which exenplifies the integrative | arge vol ume docunments that require

nature of the Product Model.

of the Product Model wth

To provide autonated and responsive
access to graphic data and text nany
of the docunents have been raster
scanned and stored on optical disk. As
much of the engineering, technical,
analytic, and logistic data is created
and presented in paper form it is
bulky and difficult to handle, staqre,
retrieve, transmt, and update. Thi's
applies equally to information that is
Gover nment Furni shed, procured fro"
vendors, and created by the shipbuilder

20.10

periodic update (e. P , draw ngs, test
pl ans, conpartment closure pl ans?. Use
of optical storage and retrieval nedia
with raster scanning can significantl
reduce both the tine and cost o

preparing and transmtting data,

significantly reduce the volune of
fi?es and data  storage, and
significantly i ncrease t he
accessibility to, availability of, and
responsi veness of all or ~ selected
portions of the data and data

del i ver abl es.

The MCM Pr oduct
successf ul

Model

. ( represent the
conbi nati on,

I ntegration,
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FIGURE 10- Sample Work Package

and interaction of three jndependent
denmonstration projects. the Corbi ned
projects provide access to, extraction
of ,” and use of a variety of information

products and pernit identificatjon o{
conponent s systems, and technica

dat a. The power of the Mdel is
denonstrated in the integration of
different data and processes for
production planning, configuration
managenent, logistic support, etc. It
al so” enabl es actcess to technical d?ta
stored on optical disk to enabl % _ror
exanple, retrieval of any techni cal
manual , exami nation of €ngineering
drawi ngs or review of naintenance
repair packages.

VWHERE DO WE GO FROM HERE

There are three basic thrusts for
future MCM Product Mbdel applications:
docunent ati on, assessment, and
denonstration.

The devel opnment  of contractual
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docunments and inplenmentation procedures
is key to the successful pursuit of
CALS. Exampl es of the types of
docunentation to be devel oped are
described bel ow.

Statement of work (sow).
Descriptions of the processes required
to produce and integrate the basic
types of data needed for and resulting
from design, construction., delivery,

and initial and followon |ogistic
support for operational wunits. F’he
sows should discuss nethods or

consol idating and coardinating those
data into basic, intergated data bases,

provide nethods for interfacing those
data bases and require the bidder to
define and describe his or her plan to

i npl enent the procedures described and
to assess the costs and offsets.

Dips and CDRLs.  Description of

the products to be developed and
del i ver ed. _Impl enentation of these
DI Ds/ CDRLs will inprove operations or
reduce costs of preparing final
products through reduction of r?dundant
requi rements,  reduction OF  many
subm ssion requirenents (e.g., direct



access to contractor files will obviate
the need for many reports), and through
the devel opnent of integrated files and
data structures.

| npl enentation Instructions.

Practical procedural instructions that
aid acquisition and |life cycle
nmanagers,  engi neering organizations,

and |ogisticians in planning for and
executing CALS responsibilities,
including interfacing with other |WsDB.

The conversion of contractor efforts
from their current paper-constrained,

di scipline-oriented data devel oprment
and delivery processes wll not be
easy. I npacts on cost, schedul es,

quality, conpetition, and other factors
must be carefully weighed against near-
and long-term realizable benefits for
the individual program and agai nst th(c::j

requi renents of “an evolving an
increasingly automated life CKI(;I e
managenent "system Simlarly, vy

organi zations nmust be able to receive,
process, and use the digital data
provi ded. VWile the ~need for
moderni zation of the infrastructure is
clear, the questions of how nuch is
needed when, and where present a
form dable resource challenge that
demands immedi ate attention.

NAVSEA'S use of prototypes and
denonstrations, using live or actual
data and docunentation and actual on-
site workers, has provided significant
i nsi ght and hands-on experience (e.g.,
real problenms had to be solved in real
time and could not be assuned away).
This has proven concepts and al | owed
for initial capability establishnent
wi thout significant investment. The
expansion of this concept to include
the establishment of a working nodel of
the MCM Product Mdel at the plannin
yard, NSY Charleston, is being pursue
as the nost effective nethod for
assessing the NAVSEA docunentation _and

resource requirenents for full CALS
i npl enent ati on.

CONCLUSI ON

The MCM Product Mbdel denonstrates
integration of engineering, design,

| ogistic, production, and configuration
managenent processes. |t also generates

a variety of products from the sane
data base, includi ngb_pl FI ng isonetrics
work packages  (bill of material
conbined with view of ship, system
and/ or equi q_mentg, and damage control
di agrans. he Product Model not only

shows the feasibility of transferring
paper data to digital format; it also
assigns intelligence to shared or

common dat a,
accessing the same data,
various processes. As such, the
Pr oduct Model denonstrates

permts different ways of

t he

and integrates
MCM
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feasibility and affordability of
i mpl ementing CALS for delivered weapon
systens in a current environment wth
senmi- or non-automated systens and non-
integrated data.

The end result of CALS is the conplete
transformation of  the NAVSEA
acquisition and logistic infrastructure
to neet the chall'enges of automated
t echnol ogy advancenents and new data
managenment and networking concepts.
The Product Model, together with
other CALS projects, have denonstrated
the viability of applying evolving
information integration and automation
technology to today’'s processes.
Application of these tools wll inprove
productivity, maximze resources, and
at t he sane time  accelerate
infrastructure modernization.
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