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ABSTRACT

The application of conputers in
acquisition and |ogistics support is a
maj or requirenent of future weapons
systens acquisitions. Athough the
design of the SEAWOLF preceded nost
new sponsored requirenents, the

ro?ran1|ncorporated many initiatives
hat will serve as prototypes for
future” acquisitions.

The SEAWOLF Program is enpl oying
conputer technology to integrate the

design, production and logistic
support functions of the ship's life
cycle. The transportability of

electronic data fromthe design phase
to construction, and on to |ogistics
is key to inproving efficiency and
more closely |inking designer

shi pbui | der” and mai nt ai ner

SFAWOLF is an inportant step in the
overall effort to Inprove weapons
system acqui sition efficiency.

Lessons |earned by SEAWOLF will be
valuabl e in preparing other
acquisition prograns to take advantage
of the integration of conputer data
bases that can bring greater success
in the execution of design, production
and | ogistics support phases.

| NTRODUCTI ON

The life cycle of a ship or any
weapons systemin general is divided
into many phases. These phases extend
fromthe first drawing that defines
the ship at the highest Ievel durln%
conceptual design to the day when the
last unit conpletes its final mission
One constant that has existed for
centuries is the need to transfer
information. In early ship
construction a scale nodel constructed
in wood may have been the only vehicle
necessary to transfer the designer’s
know edge to the shipwight. he next
step, and the one we are for the nost
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part living with today, is the
transfer of information from designer
to constructor to operator and

| ogi stician using paper as the medium
To %y, the information takes the form
of drawings, specifications,

mai ntenance plans and standards,
techni cal publications, piece part
support, allowances and a seemngly
infinite nunber of variations. The
desire to better control the life
cKcIe functions of a ship has led to
the proliferation of huge vol unes of
paper at each point of the process.
The wasteful part of this process is
the fact that we constantly recreate
data that undoubtedly a person
associated with sonme” previous part of
the life cycle has had at their
fingertips.

The practical application of
managi ng the data created during a
ship (or any other weapons sKsteq}
life cycle is an immense task. igure
1 depicts a very high level summary of
the major interfaces. There are many
points of transfer and each one has
Its own specific requirements that
nust be satisfied. For exanple, the
interface between design and
construction is a particularly
i mportant one in the SEAWOLF Program
t oday.

The shipbuilder nmust be provided an
array of design products, the |argest
volume of which Is draw ngs and
associ ated material information.
Conventionally, this point of data

transfer has ‘been strlct[% limted to
the delivery of reproducible paper
drawi ngs. wever, the ability of a

program to provide that information in
a data transfer medium other than
paper is in today's increasingly

conputer oriented environnent not only
an attractive option, but in the near
future will be a requirenent.
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FIGRE 1. LIFE CYCLE DATA |NTERFACES

Today’ s program manager nust be
expected to understand” the nethodol ogy
of managing data. The prgtqram manager

will ook at the Departnmenf of Defense
speci fications, the capability of
potential prime contractors and
mandat e contractual |anguage to

i npl enent design, construction and ILS
requirenents. ~There are nmany key .
decision points wthin an acquisition
program concerning the vehicles by
which data will be created, stored and
exchanged. The nost critical
decisions, fromthe SEAWOLF
experience, are the decisions nade
during the prelimnary phases of
design and Inplemented in the detail
design contract. The detail design
phase creates large anounts of dafa
and a later change of course would in
all likelihood be expensive and
difficult to execute. Therefore, the
topic of creatlng and utilizing

el ectronic data bases in weapons
system acquisition wll recelve
increasing visibility at high Ievel
forums, . such as the “ship production
Synposi um

1.2

EARLY SEAWCLF | NI TI ATI VES

The SEAWOLF Program preceded nost
DOD initiatives t0 inprove the nethods
in which |ife cycle information is
handl ed.  Sufficient technology was
avahlabll\% at tbolt\lg sugﬁr_artl)n_el d_eS| g(nNNS)
ards or ws Shi pbuil din
)a/md, Gener a nani cs, Igl)ectri_c gBoa'[
Division (EB Div), to establish the
contractual mandate that the EB
Div/NNS desi %n be entirely CAD based.
W believe that history wll support
that this forward Iooking decision is
one of the single nost important
mlestones in the Program's history.

To support a_ conpetitive acquisition

strategy, _the Programs plan to go.
with a digitally based desi (l]n

had to deal with the diffficult problem
of developing the capability to
transfer desi'gn products between the
two submarine”design yards, and
event ual I_){).t.o a shipbuilder. The
Inconpatibility of the design yard CAD
\%stems left serious doubts as to,

ether or not the EB and NNS design
data could be transferred cost



effectively. There were three options
explored to solve this problem 1)
direct both design yards to use the
same CAD system ~2) Develop a_direct
transl ator "between the two existing
systens, or 3) work with a neutra
format translation process, .
specifically the Initial Gaphics
Exchange Specification (ICES)

The first option woul d_have incurred
a very large expense. The secon
option was regarded as being too
inflexible since data froma third
system may not be usable and future
up?rades of existing software at
el ther design yards could necessitate
revisions to the direct translator.
The third option had the potential to
be cost effective and flexible,
however, it was recognized that |arge
scale I'GES transfers in shipbuilding
had not been done before. The program
selected the I GES option and accepfed
the task to go through the devel opnent
effort necesSary and nmake this medi um
of transfer an effective vehicle. In
addition to the two and three
di mensi onal graphics information that
| GES woul d hand| e the need to transfer
processible or "field" type text data
was necessary. In 1985 the SEAWOLF
Program organi zed data transfer
worKing groups to bring EB Div and NNS

eopl e"toget her and provide the

ramework for transferring, in nost
cases in parallel with the hard copy
deliverable, three types of data

0 Drawings (2D G aphics)
0 Product’. Mdel EB Dat @)
0 Processible Data El ements

A working group was assigned to each
of these data types with the goals of
specifically defining what contract
del i verabl es woul d be transferred,
devel oping the witten transfer
rocedures, and thorou?hly testing the
ransfer process to validate the
procedures. The charter of these .
working groups was to bring electronic
data transfer froma goal fo a
reality. Additionally, the procedures
devel oped had to be rigorous and clear
for the digital product to be made a
deliverabl & in the SEAWOLF
Construction Contract.

SEAWOLF DI G TAL DATA TRANSFER WORKI NG
[CRO.N)

The phil osophy behind the working
groups was. that”know edgeabl e
ersonnel from Electric Boat and
ort News, with guidance from
NAVSEA, were capabl & of developrE the
tool's necessary to transfer SEAWOLF
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data electronically.
management at both” conpani es “set the
coursSe, the working group's efforts
for the nost part were undertaken by
Conput er Ai ded DESIPH éCAW support
engl neers, for the [GES type transfer,
and material specialists, in_the
processi bl e text transfer. The groups
net  about once a month and devi sed
their own methods of deveIoP|n? the,
products required by the detail design
contract. he statement of work of
the contract required the design yards
to develop and refine procedures, for
the conversion, storage, validation,
and exchanPe of design information

d

Al t hough the

(processible text, draw ngs and
product nodel includin pipi ng. and
structural information) In digita
form. I'n_addition, as part of the
Contract Data Requirenents List (CDRL)
t he del|ver4 of procedures was
required, hese procedures (see
Figure 2) would become the basis of
daf'a transfer and invoked in future
contracts.

DI G TAL DRAW NG EXCHANGE
DATA ELEMENT Di CTI ONARY
PROCESSI BLE DATA EXCHANGE
STRUCTURE EXCHANCGE

PI PI NG DATA EXCHANGE

NON. PROCESSI BLE TEXT EXCHANGE
DI G TAL PRODUCT DATA CONTROL
DI G TAL DATA TEST SET

® N oW N e

FI GURE 2 SEAWOLF DATA EXCHANGE PROCEDURES

Drawi ng_Transf er

. The successful exchange of draw ngs
within the SEAWOLF Program from design
yard to construction yard allows the
shipbuil der to have a” conputer usable
{vectoy notation) draw ng available.

utility of being able to work with
a draning wWith the sane capability as
gt ha been.Freath on ones ovT CAD

emis significant. ition ,

option tg create a S eliF J%tg
e at another site, such as a

e
d
S
e
S
planning yard, is achievable.



The transfer of draMAn?s using IGES
as the vehicle is a conplex process.
The conplexity is the result of the
nmet hods in which individual CAD
vendors represent the many visua
devices that convey information
Something as sinple as the width (or
font) of a line can create a thorn
trans|ation problem ~ Although
translators were available from each
of the CAD vendors whose products were

involved in SEAWOLF design, the
initial aftenpts to tranSfer data .
resulted in drawings at the receiving
site that did not Tesenble the
original drawing. The mmjor reasons
for these drawing exchange
difficulties weré rooted™in four
ar eas:

o Translator Problens

0

0 System Differences

0 User Errors

Each problem was documented and
categorized by priority and nmethod of
solufion. Translator ‘problens were
resol ved by feeding back information
to the vendor Who provided the
translator. Both vendors

involved (IBM and CV) were very
receptive to the requests from the
SEAWDLF Data Transfer working groups
for inprovenents in the translator
software and nost problens have been
solved. Recommendations to change

| GES were referred to the | GES

commttee and the National Bureau of
Standards (now_National Institute of
Standards and Technology). This .
Process, al though sl ower’ than working
hrough the CAD vendors, resulted in
useful’ changes that inproved the
translation process. Wrking with the

CAD vendors and | GES had the advantage
of not being a direct cost to the
overnment. = The feedback provided b
he SEAWOLF morklgi groups to the CAl

vendors and the | GES conmttee
provided a basis for a significant
roduct inprovenent to the vendors
ranslators and | GES.

In the event a solution to a problem
was required prior to being addressed
in the translator or |GES, "an interim
solution to most problens was resol ved
b% creating "work around” software at
the sending or receiving site. System
d|fferenc%? aﬂd user errors wer
corrected through the
internal procedures wthin each
conpany to provide uniform CAD

roducts and a SEAWOLF drawi ng
ransfer. procedure to .govern ‘exchanges
of draw ngs between sites. In
addition, ‘a standard set of test cases
was devel oped to check translator
integrity when a new revision of CAD
Sof tware” was introduced by either
design yard. The program to Inprove

e .
he institution of
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drawing transfer has been very
succesSful.  The SEAWOLF effoft has
achieved a consistently accurate
transfer of information with only
mnor problenms that are well

documented and easily corrected at the
receiving site, as part of the draw ng
validation process.

Future Acquisition Programs must
decide what nediumis regU|re to
transfer draw n%E The SEAWOLF
Program chose |TES as the nmediumto
provi de conputer usable draw ngs at
various sites. Qptions other Than
IGEs, i.e., raster imges, can provide

Improved transfer, storage and
retrieval capability, buf wthout the
virtue of being cAD usable. A Raster

imge is a series of dots that can be
electronically stored to represent a
2D graphic. °The advance of technol ogy
In Converting Raster to vector may
someday allow the Raster transfer to
bﬁcone the 2D transfer medium of

choi ce.

Product Mbdel Transfer

_ The transfer of product nodel or 3D
information is an Inportant functiaon,
particularly from the standpoint of
manufacturing. The accurate 3D
description of parts that conprise a
ship is the entry point for advanced
nanufacturlan syStems. A hal | mark of
the SEAWOLF "Program is the contractua
requi rements for both design yards to
del i ver |p|n?_and structural * product
nodel informafion to the shipbuilder

Moving information through a
manuf acturing process is a conP]ex
procedure. n nost cases the tine to
create the paPer or software products
t hat supEort he fabrication of each
pi ece takes many times longer than the
actual time to manufacture.” The need
to reduce fabrication costs has driven
nost shi pbuilders to inplenent

roduci bility enhancement proPrans

hat reduce ‘the time and complexity of
the nanufacturlnq)process. e nethod
revol ves around Dringing nunerica
control machinery onbcard and
interfacing. them with conmputers. A
generic conputer integrate, .
manufacturing system is depicted in
Figure 3. 0 take full advantage of a
systents potential, the maxinum amount
of information is transferred
electronically from computer to
computer through direct links. Down
loading to paﬁer at anY point in the
procesS and then recentering the data
Into another data base represents

failure. The front end of the system
is the CAD station work station 1hat
or|?|nates the designer’s description
of The piece to be fabricated,

whatever it may be. In the case of
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FIGRE 3. ADVANCED MANUFACTURING SYSTEM

SEAWOLF that piece may be designed at
either NNS or EB. In order to
electronically link the design data
base to the nanufacturln%[i¥sten1of
the shipbuilder, the SEA program
devel oped and is continuing to devel op
the procedures to utilize I'GES based
transfer of product nodel data.

A working group, simlar to the
draw ng transfer working group,
devel oped a procedure to guide the
process of moving structural and .
p|p|n? product nobdel data from design
Yard o shipbuilder. In addition to
he procedure devel opnent, ,
consi derabl e testing and resolution of
robl ems that the testing brought out
ook place. The final step inthe
devel opnent phase has been to transfer
data from designer to manufacturer and
use that data fo cut steel or bend

pi pe.

In a weapons system acquisition, the
rogram manager frust determine if the
transfer of product nodel type
information 1s required to support the

manuf acture of the system  The

program shoul d requite sufficient

procedure devel opnent and,test|nP to

I nsure that de5|qn data will fulTy

support construction. An .

under standi ng of the manufacturing
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capabilities and requirenents of
otential manufacturers is essentia
o making the correct decisions. .
Although™the up front 1nplenentation
of a data transfer_pro?ram as part of
design is an additional design
expense, in reality it is a high
| everaged investnent that will “nmake
the weapons system nore affordable
over the life cycle.

Processible Text Transfer

_The text information transferred
with the draw ngs using the |GES
process is not conputér usable. In
other words, informtion such as Parts
data cannot be electronically pulled
from the draw ngs to access other
conputer files. ™ Although future data
exchange standards (notably PDES) plan
to offer this capabllltg at present
intel|igent or processible text data
nust be transm{ted separately. in a
relational data base that utilizes a
data element dictionary (DED). The
DED is sinply a definition of the data
el ement necessary to transnit
information, The data el enent
definition is extensive. Each el enent
requires a field name, nunber of
characters, data code, references,
description, 'Input instructions,
exanpl es, edit/screening provisions
and data structure.



Asin drawings and product model to guide
transfer, a working group was formed most di f
to devel op the guidelines negessary to quantity
exchange processible text. I's i dentifi
effort included assenbling the def i ned.
elements of the data elenent i's sho
dictionary and preparing the procedure

FIELD NAME:

ND Matrix
NUMEER OF CHARACTERS

1 each
DATA CODE:

PNC129A B,C'D, E and F
REFERENCES

(a) Table 47, NOT Codes
DESCRI PTI O\:

he actual transfer.
cult activit
f elements that had to be
and then individually

_An _exanple of a data el enent
wn in Figure 4.

[dentifies applicable non-destructive test requirements (i.e. VI, RT, PT, UT,MI, and W\

performed on the item (DAPN).

The Codes (Y/N) in these fields relate to tests listed in Reference (a).

| NPUT | NSTRUCTI ONS:

0 Enter the letter "Y' if the particular test applies to the item or enter "N' if

“"Blank"" indicates NDT consideration not made/not applicable.
Test desi Fgrnau on sequence:
VT RT PT UT M and MN

EDI T/ SCREENI NG PROVI SIONS:  (Performed by-)
0 Computer- Reject Code other than Y,N or blank.

TYPE V R P U M M
TEST T T T T T N
Appl i cabl e( Yes/ No) Y Y NN NN

EDI T/ SCREENI NG PROVI SIONS (Perforned by-)

p Computer - Reject Code other than Y,N or blank.
DATA STRUCTURE:

A(l) each (A phabetic)

FIGRE 4. EXAWPLE OF SEAWOLF PROCESSIBLE TEXT DATA ELENENT
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not required.

was the large



The working group further defined
the categories o[_data to be
transferred. A list of the nore
common data reports exchanged is. shown
in Figure 5. peopl e working in the
fields of procurenent, manufacturing,
non- destructive testln?, wei ght
control and nost notably |ogistics
support understand the utility of the
conputer 1n their jobs; the inportance
of data exchange increases so that the
re-input or re-creation of data
received from another source is not
required

SEAWOLF:
TRANSFER

The effort of the SEAWOLF worKi ng
groups have brought the state of data
transfer to the point where the
programis contractual ly supporting
the transfer of production Information
from design yard to shipbuilder. The
culmnation of this effort is very
much I'ike a commencenent exercise
The door has been opened and the
desirability of expanding the scope of
the data transfer effort is apparent.
The working groups have been tasked to
devel op the procedures and conduct the
testing to facilitate a future _
transfer of ventilation and electrica
cabling design data. The working
groups will Took at transferring data
that is directly available fromthe
data base such as cable routing
information and tabular listing of
ventilation shapes and their _
dimensions.  Further, the groups will
explore the transfer of the 3D product
model of ventilation and electrica
system geonetry. The end result will
be sinmilar to the structure and piping
programs, as the ventilation and
electrical construction drawings are
issued, a parallel Package of
el ectronic data will be rssued to
support the manufacturing and planning
operati ons.

A MAJOR M LESTONE | N DATA

Beyond the present program of
providing data which represents the
transfer of design information is the
desire to increase the scope of the
transfer to include manufacturing type
information. For exanple, the SeawoLF
plate cuttlng facility takes the
transferred design or “neat” part and
adds information such as the bevel
required for a specific welding
?rocess and any extra stock necessary

or final fit up. If cpnnonalitg
bet ween manufacturing sites can be
reached in the nethodol ogy of
preparing a design part for
manuf acture, then the informtion
added by the manufacturing planner
will be required only one time during

the life of that part.
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DATA EXCHANGE DOCUMENT

1. ENG NEERI NG PARTS LI ST

2. LOG STIC SUPPORT ANALYSIS CONTRCL
NUMBER MASTER FI LE

STOMGE | NFORMATI ON
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SH P'S DRAWNG SCHEDULE

H GH | MPACT SHOCK QUALITY DATA
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PROCUREMENT SUMVARY | NDEX

10. VEI GHTS AND MOMENTS

11, NON- DESTRUCTI VE TEST DATA

FIGRE 5. SELECTED PROCESSIBLE TEXT REPORTS
SUPPORTED BY THE SEAWOLF DATA
ELEMENT DI CTI ONARY

NTEGRATI ON OF DESIGN AND LOd STICS

=

UPPORT

The integration of the SEAWOLF
design and construction has been well
docunmented in prior presentations
The creation of the modular build
strategy, formalized by planning and
sequence docunments and presented in
the SEAWOLF sectional construction
drawi ngs represents a major
achievement in the practical _
aﬁpllcatlon.of concurrent e@&iﬁeerlng.
The availability of the SEAWOLF _
el ectronic data base was key in meking
the transition fromthe systemto zone
design possible. The utility of the
data base is also being exploited to
make early inroads into the many
products required for the logistics
support of the ship. Designis the
first phase of |ogistics support. As
the designer creates the ship, the
i ndi vi dual conponents are chosen to
nmeet the requirements of the system
These conponents become the foundation
of the effort required to maintain the
ship in a proper condition of
readi ness.  The design data base is
t he key_resource from which the
initialization of logistics support
SEZtEﬁB can be acconplished. The
SEAWOLF | ogistics group, in .
cooperation with the design yards, is
putting into place the systems to
electronically extract information
fromthe design data base and create
the conputer driven systens that will
in turn create the products necessary
to support the SEAWOLF class submarine
throughout its life cycle. The
systens that will fultill this
function have been integrated under
the unbrella system known as SAILSS.



The creation and utilization of a
conput er based | ogistics effort _
represents a mlestone as inportant in
the logistics phase as the digita

data transfer effort has been in the
construction phase of the life cycle.

SYSTEM

Integrated Logistic Support (IIS) is
a process concerned wth capturing the
configuration of the ship and _
producing and maintaining the logistic
products (mai ntenance plans and

standards, piece part support and
al | owances, technical manuals, etc.)
that support the ship's operation.

Because these products have
historically been devel oped and
maintained utilizing independent data
bases, the information contained in
themis often not in agreement. For
exanpl e, piece part requirenents can
differ between the ship's allowance
list, the technical_ manual and the
repair standard. The lack of
integration with the ship's logistic
products results in wasted man hours
and a hIFh degree of frustration for
the people perfornming naintenance

MAINTERANCE

DESIGN DATABASE MANAGEMENT

To inprove the efficiency and
effectiveness of Integrated Logistic
Squort (11S) for the SEAWOLF O ass
Submarine, PMS350 early in the
devel opment process sou%Q} to
integrate the various Al s%stens_that
provide this support. The historic
di sconnects that have existed between
the various logistic products could
only be corrected by integrating the
systems that produce and maintaln
these products. This need led to the
devel opment of the SEAWOLF Automated
Integrated Logistic Support System
(SAILSS). SAILSS will provide an
automated ILS system that will support
the class durlnﬁ both the acquisition
and operation phases.

~SAILSS is being designed as a
distributed data base (information
resides in nore than one ADP systemn)
devel oped and dedicated to the

| ogi stic support of the class. The
system is being designed as a
conposite of individual subsystens

(See Figure 6), linked by conmon data
elements, software and a~

t el ecommuni cation network with
controls to prevent access of

unaut horized individuals. NNS is the
system devel oper and has
responsibility for the design,

devel opment, ‘testing and associated
docunentation of the system
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Early in the development it became
apparent that a methodology was needed
that would provide commonality between
the various SAILSS data bases.
Additionally, since logistics is
concerned with the ship’s
configuration, a link common to both
SAILS and the design data base was
required. SEAWOLF utilizes the
Functional Group Code (FGC) for this
linkage. The code provides an
indexing system that establishes the
basis for the structuring the
configuration records. An example of
a FGC is contained in Figure (7).

Configu ration Management Sub-system

The primary sub-system within SAILSS
supports the ‘configuration management
process. The purpose of this )
subsystem is to capture the functional
configuration (generated during the
design process) and to build upon this
baseline by adding the physical
configuration (an item identified to a
specific vendor that satisfies the
function) information identified
during the construction process.

The foI]jo¥\1/ing iS.a veriy simple
outline of the Configuration process
and how FGC is involved in the
process. As systems are developed the
design engineer determines that an
item is required in the system to
perform a specific function, e.g.,
pump water. These items are added to
the system drawing, a file in the
design data base. he system drawing
is reviewed by the system engineer who
assigns a FGC to the individual )
functional items. This information is
loaded into both the design and
Configuration Management data bases.
The physical configuration items are
later identified by the shipbuilder
and electronically transferred to the
corresponding FGC in the configuration
management sub-system.

Currently, a prototype that
electronically links SAILSS and the
design data base is being developed to
take advantage of the fact that the
FGC, as well as other logistic related
information, is in the form of )
processible text. During the analysis
phase of this project it became
apparent that information that is
important to the designer may not be
important to the logistician "and vice
versa. For example, bulkheads and
other structural items are not )
normally considered as a configuration
items by the Ioglstlman but are by
the designer. ecause of these
differing views of the submarine, a
review by the logistics engineer in
the initial integration of the two
systems will be required. However,
once the systems are linked, the_
capability to compare configuration
information between the two data bases
will exist. This ability ensures that
changes in the design are captured by
the Tlogistician.

The Configuration data base )
electronically provides configuration
information to the various sub-systems
within SAILSS, as well as external
data bases. Use of these interfaces
will allow sharing of data and will
increase the accuracy of the data.

Logstic Support Analysis Sub-system

Logistic Support Analysis (LSA) is a
process that documents the engineering
rationale on which the maintenance
concept (repair activity capability,
periodicity, and technical
requirements) is based and stores
source data from which individual
logistic products are developed.
Since the LSA process utilizes a data
base that is linked to other SAILS
sub-systems, consistency with the
analysis and other ILS products is
assured.

FGC FUNCTIONAL NOMENCLATURE

420 NAVIGATION SYSTEM

423 ELECTRONIC NAVIGATION SYSTEMS, RADIO
4231 DIRECTION FINDER SET AN/XXXX
42311 ANTENNA ASSEMBLY AS-XXXX
42312 RECEIVER-PROCESSOR R-XXXX
42313 CONTROLLER-INDICATOR C-XXXX
42314 SWITCH-MULTIPLE ROTARY

4232 NAVIGATION SYSTEM, OMEGA

42321 RECEIVER-COMPUTER

FIGURE 7. FUNCTIONAL GROUP CODE (FGC) INDEXING CONCEPT



The SEAWOLF project was the first to

utilize the unified data base (UDB)
software, which was devel oped by the
Air Force, as the means to autonate

the LSA record (LSAR). The Naval Sea
Systens Command Logistics Center
(NAVSEALOG) has been designated as the
custodian of this software. It is

al so planned that the UDB will be
enhanced to include NAVSEA specific
data elements not currently defined in

M L- STD- 1388.

The LSAR is designed to utilize
control nunbers to identify the
co%ent undergmgg anal ysi s.

SEAWOLF uses the FGC as the Control
number, which will be electronically
transferred to the LSAR from the
Configuration Mnagenent Sub-system
This ensures all configuration itenms
identified during the
design/construction process are

anal yzed for logistic support o
requi renents. dditionally, |logistics
support data Broduced_by the LS
process will be distributed
electronically between this system and
other sub-systens of SAILS, as well
as external "data bases, for the actual
production of logistic products.

Integrated Publishing System

The Integrated Publishing System
éIP_S) is a conputer based system
esigned specifically to produce and
maintain a wde variety of technical
documentation. The system which is, a
sub-system within SAILSS, consists of
a conmbination of state of the art
hardware and software which provides
for technical matter publication and
|ife-cycle maintenance.

| PS provides the sPeed and power to
achi eve high level of performance by
repl aci ng manual production tools and
methods with computer function. The
sub-system provides for the electronic
tools to assist in the collection of
source data, includi n% | GES transfer
of drawi ngs from the design data base
and interfaces to scanners for reading
in hard copy drawings. The capability
to transfer data directly from LSAR t0
the systemwll be devel oped.

Addi tional ly, other time consumng
tasks such ‘as page conposition have

al so been automated. The merging of
text and graphics, once a tinge
consuming task, is now automated and
the conposition of a camera ready page
is now a relatively sinple task.
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SUMVARY

There is a large body of
organi zations, government and
industry, that are studying the
concept” of information

transportability throughout a weapons
system life cycle. The conclusions
al nost universally, are

bei ng? reached,
the free flow of data from one phase
of the acquisition to another
represents the greatest potential to
reduce life cycle cost and inprove the
overall performance of the system

However, in today's world there
appears to be too much information and
too little experience in structuring a
long term program that utilizes the
envi sioned pofential. Beyond the
chal | enPes of capital investnent,
cul tural shock in the work force and
the need to restructure traditional
phases of acquisition, the very basic
questions of "how do | structure nx
program and where do | go for hel p?”
do not have clear answers. e
SEAWOLF program was driven by
necessity to search for the answers
concerning data base structuring and
utilization. The sinply stated
roblem of "how do | transfer CAD data

etween NNS and EB Div” has taken a
S|E%n|f|cant effort to resolve. The
SEAWOLF Program has made steady
Brogressll n utilizing the design data

ase to inprove the ef_f|C|eng:¥ of the
ot her phases of the ship's life cycle.

The Program Manager of any future
weapons system acquisition will be
charged wth the responsibility to
inpl ement a strategy that nore
conpl etely int egrat es ship design,
construction and logistics. The only
method to affordably acconplish that
task is to create and utilize snared
electronic data bases. The
achi evement of an essentially *paper
| ess"envi ronment that supuorts a free
flow of data between |ife cycle phases
is a significant goal that successive
programs should undertake as a
principal requirenment. The Depart nment
of Defense has recognized the need for
conputer aided acquisition and
| ogi stic support systems and has
fornulated policy that mandates the
creation of government accessible
electronic data bases. The Program
Manager nust require, as part of the
contract, the tasking to create and
utilize data bases in a program
tailored to support the life cycle.
The lessons |earned by the SEAWOLF
programin this field are a mgjor
mlestone in the effort to nore fully
realize the potential of advanced ship
production techniques.
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