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1 SO TC 184/ SC 4/ WG 3/ T 23 (Ship Team
APPLI CATI ON PROTOCOL PRQJECT PLAN

1. Application protocol project plan title:

Shi p Product Model Data Exchange

2. Date of project plan

original, 1992/06/11 (ldentifies ship industry needs and intentions)

revision 2, 1998/ 02/04 (ldentifies the assigned AP nunbers for the ship
functional exchange areas)

revision 3, 2000/07/31 (Cancels AP 217, Ship piping, and replaces it with
AP 227, Plant spatial configuration, and adds AP 212, El ectrotechnica
design and installation)

revision 4, 2001/04/25 (Organi zes APs by Structural Envel ope (APs 215,
216,218), Distributed Systems (AP 212, 227), and M ssion
Subsyst ens/ Equi prrent

revision 5, 2002/06/11 (Adds Annex of T 23 needs)

revi sion 6, 2003/06/27 (Cancels APs 226/ 234 and adds ship through life
system | evel APs 233/ 239)

revision 7, 2003/09/20 (Adds manufacturing APs 238/ 240)
3. Noninator:

| SO TC 184/ SC 4/ WG 3/ T 23 (Ship Tean

4. Proposal advocates:

Naval Surface Warfare Center CD

Code 264
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9500 MacArthur Bl vd

Bet hesda, MD 20817-5700

USA

+1 301 227-1938 fax: +1 301 227-5253
pays| | @swccd. navy. m |

Tony Fry

Head of Integrated Logistic Support (Navy)
Logi stic Engi neeri ng Devel opnent

SSA/ DTEC/ W.S3d

Room 5F, Bl ock "E'

Foxhill, Bath

BA1 5AB

Uni ted Ki ngdom

+44 10225-883013 fax: +44 01225-885725

f @avils.denon. co. uk

5. Scope of the AP planning project:

The ship design, construction, operation and |ife cycle support process is
one of the nmobst conplex found in the engi neering world.

5.1. Product descriptions

The Ship Team (T 23) Application Protocol (AP) Project Plan identifies the
key ship product information that we need to be able to exchange between
di ssim | ar product nodel definition systens.

Shi p Through |ife Managenent
AP 233 - Systens engi neering data representation
AP 239 - Product life-cycle support


mailto:maysjl@nswccd.navy.mil
mailto:tf@navils.demon.co.uk

Shi p Manuf acturing

AP 238 — Application interpreted nodel for conputer numeric controllers
( STEP- NC)

AP 240 — Process plans for machine parts

Structural Envel ope Systens
AP 215 - Shi p arrangenent
AP 216 - Ship moul ded forms
AP 218 - Ship structures

Di stributed Systemns

AP 227 - Plant spatial configuration (piping, HVAC, cabl eways, nechanica
syst ens)

AP 212 - Electrotechnical design and installation

Equi pnent / Subsyst ens
| SO 13584 - Parts library
| SO 15926 - Ol and gas

Ship structural envel ope system APs is the only area that needs uni que ship
APs. System | evel data, distributed systens, and subsystens/equi pnent are
covered with APs and |library standards that are generic and interoperable
wi th aeronautical, autonmotive, and facilities/process plants.

5.2. Process Descriptions

The project plan concerns itself with four najor application areas that
correspond to four major stages of a ship's life cycle. The specific
lifecycle and applications to be supported by ship application protocols
i nclude, but are not linted to:

Contract/ Functi onal Design Phase

Equi prent arrangement and connectivity check
Desi gn anal ysi s

Graphi c representation

Classification type approva

Logi stic Analysis

Det ai | Design Phase

Interference anal ysis

Connectivity check

Bill of materia

Desi gn engi neering anal ysi s

Graphi c representation

Versi on control/Configuration Managenent
Classification design approva

Logi stic Analysis

Producti on Engi neeri ng Phase
Fabricati on and assenbly

Installati on and assenbly

Ver si on control/Configurati on managenent
Manuf act uri ng survey

Testing

Oper ati on Phase

Support engi neering

Operational survey (Cass, flag states, port authorities)
Condi ti on nonitoring

Per f or mance anal ysi s

Management and control systens

Mai nt enance

Logi stic support

Versi on control/Configurati on managenent

Informati on exchange is an iterative process that requires exchange of data
amongst Conput er - Ai ded Desi gn (CAD), Computer-Ai ded Engi neeri ng (CAE)
Conput er - Ai ded Manufacturing (CAM, Product Data Managenent systens and

| ogistics systens. The standards al so provide for |long-term data
retention.



6. Evidence of industry need for APs in this domain.

The activities associated with design, construction and service life
support must be acconplished by numerous different organizations, including
prime contractors, design agents, shipbuilders, equipnment vendors,
classification societies, |ogistics agents and operators. The APs

devel oped wi || enable the exchange of narine industry infornation between
successive agents in this process. Wthin an e-busi ness environment al

i nformati on shoul d be exchanged/ shared el ectronically, this includes the
desi gn and associ ated product information. Continued participation by the
Mari ne e-busi ness Standards Associ ati on (EMSA) headquartered i n Europe,
Japanese Marine Standards Association (JMSA), Korea STEP Center, and the
Navy/ I ndustry Digital Data Exchange Standards Committee (NIDDESC) in the US
and ot her suchlike national organizations show this effort is inmportant to
national initiatives. A Menorandum of Understandi ng was si gned by EMSA

NI DDESC, JMSA, and Korea STEP Center in February of 2001 to docunment their
intention to continue past cooperation

General T 23 needs are ranked based on an informal survey of the step-ship
emai |l |ist nenbers:

I npl enentati on of ship structural envel ope and distributed system APs
| npl enent ati on of Product Life Cycle Support Suite APs

| npl enent ati on of Engi neering Analysis Suite APs

Devel opnent of ship m ssion subsystem equi pnrent APs

I mpl enentation of parts library and catal og standards

| mpl enent ati on, and validation of Manufacturing Suite APs
Supply Chai n Support

PDM Schenma

. Enhance distributed systens APs

10. Enhance ship structural envel ope APs

11. AP noderni zation, interoperability, and sinplification

CONorwNE

Descriptions of these T 23 opportunities are in an Annex to the plan.
7. Ship Specific APs
The list of APs shown bel ow are designed specifically for nava

architecture needs providing the totality of hull design and ship
arrangenents.

Title Par t Publication
Shi p arrangenent AP 215 2004/ 02
Shi p noul ded forms AP 216 2003/ 08
Ship structures AP 218 2003/ 04

8. Relationship to other APs:

Al nost every AP can be used by al nost every industry. There are APs that
are considered key to ship industry processes. Mny of these are not under
WG 3/ T 23 (ship tean). There are other working groups in SC 4 that are
addressing some of the functional areas that are relevant to ship product
nodel data exchange.

Shi p Through Li fe Managenent

Title Par t Publication
Systens engi neering data representation AP 233 2005/ 01
Product |ife-cycle support AP 239 2003/ 12
Distributed Systemns

Title Par t Publication
Pl ant spatial configuration (piping, HVAC, AP 227 2004/ 05
cabl e trays, mechanical)

El ectrot echni cal design and installation AP 212 2001/ 03

(electrical)

Shi p Manufacturing
Title Par t Publi cati on




Al M for conmputer nunmeric controllers AP 238 in work
Process Plans for Machine Parts AP 240 in work

M ssi on Subsystens and Equi pnent

Title Par t Publ i cati on
Parts Library | SO 13584 Avai | abl e
G|l and Gas | SO 15926 Avai |l abl e

WG 3 projects are energing for Conposite and Metal Structural Analysis and
Rel at ed Desi gn (AP 209) and Furniture product and project data (AP 236) and
that are inportant for ship product nodel data exchange.

Al so under SC 4, WG 2 is addressing Parts Library (PLIB) that is critical
for the efficiency of product nbdel data exchanges for |arge assenblies
such as shi ps.

9. Current participants and committed resources for the AP pl anning
proj ect:

There have been | ong-termresources conmitted by organi zations to i nprove
shi p data exchange.

Organi zati ons:

Europe - Marine e-business Standards Associ ati on (EMSA)

Asia - Japan Marine Standards Association (JMSA) and the Korea STEP Center
US - Navy/Industry Digital Data Exchange Standards Comm ttee (N DDESC)

These organi zati ons have undertaken numerous projects to devel op and test
the T 23 and ship related APs and they have freely shared the results.

Proj ects:

Agder (I n-process)

Cal ypso (Conpl ete)
EDI MAR ( Conpl et e)
EMSA Tasks (Conplete)
ESTEP (I n-process)
Harvest (I n-process)
KS- STEP (I n process)
Mar i STEP ( Conpl et e)
MARVI N ( Conpl et e)
MOSYS (Conpl et e)
SEASPRI TE ( Conpl et e)



ANNEX - Description of Team Needs

1. Structural Envel ope and Distributed Systens APs

| mpl enent ati on and validation of comrercial translators for Shipbuilding
Suite of APs (AP 215, 216, 218, 212, 227). Getting a return on the

i nvestment that the participants have made is of vital inmportance to the T
23 menber shi p.

2. Product Life Cycle Support Suite APs

Devel opnent, inplenentation, and validation of Product Life Cycle Support
Suite APs and commercial translators to support shipbuilding requirenents
(APs 201, 202, 203, 232, 239, etc) is an opportunity to nmake use of the
efforts other industries. Participation in these APs enables T 23 to

i nclude ship requirenents in their devel opnment and provi des additiona
reasons for software vendors to provide commercial translators.

3. Engineering Analysis Suite APs

Devel opnent, inplenentation, and validation of Engi neering Analysis Suite
APs to support shipbuilding requirenments (APs 209, 212, 227, 233, 237, etc)
is an opportunity to inmprove design processes and ship quality. This
effort is |l everaged by the active participation of other industries. CAD
to CAE interchange is an inmportant aspect of in internal and externa
exchange functions.

4. M ssion subsystenf equi pnent APs

Devel opnent, inplenentation, and validation of nission subsysteni equi pnent
APs (AP 226, outfit and furnishings (possibly AP 236), el ectronics,
weapons, etc) is an inportant part of T 23's four nmjor application areas:
Contract/ Functional Design Phase, Detail Design Phase, Production

Engi neeri ng Phase, and Operation Phase. The description of these systens
enabl es the exchange of fishing systens, cargo handling equi prent, deck
machi nery, weapons, and other the other equipnent that give a ship its
reason for existence.

5. Part libraries and catal ogs

| SO 13584 Parts Library (PLIB)

PLI B supports part catal og exchanges by providing a nechanismto nap vendor
catal ogs to custoner buying systens or CAD parts libraries. Harnonization
of ship APs with PLIB can sinplify them APs and ship product nodel data
exchanges.

| SO 15926 O | and Gas (STEP Library)

Supports reference data libraries of all kinds, but it was started for the
oi | and gas industries.

6. Mnufacturing Suite APs

Devel opnent, inplenentation, and validation of Manufacturing Suite APs to
support shipbuilding requirements (APs 212, 213, 215, 218, 219, 224, 227,
238, etc) can help inprove ship quality and cost. CAD to CAM i nterchange
is an inportant aspect of in internal and external exchange functions.
This effort is |everaged by the active participation of other industries.

7. Supply Chain Support

The el ectronic commerce infrastructure that is devel oping is providing
opportunities for using digital data exchange tools to inprove cost, speed,
and quality with hardware vendors and subcontractors. Major industries
need to assist small and medium sized enterprises with education, policy
gui dance, catal og exchange inpl ementati on, product nodel exchange

i mpl enent ati on, and ot her aspects of the novement from paper exchange
processes.

8. PDM Schenmm

Al STEP APs define an information nodel for the exchange of product data
for their particular donmain. But even though the AP domai ns nmay be
dissimlar, there is a conmpn set of data structures used by APs for data
exchange. At the core of these structures is product identification. A
product in STEP represents the concept of a general nanaged item and nay
be interpreted as either a Part or a Document. Also at the core is product



classification. Cassification of products is inportant for information
classification and retrieval.

The Product Data Management (PDM) Schema is the reference informtion nodel
contai ning these concepts, it represents the intersection of requirenents
and data structures froma range of STEP Application Protocols. Edition 2
of AP 215, AP 216, and AP 218 could use the PDM schema, thus harnoni zi ng
the Ship APs with STEP architecture and other APs.

9. Distributed Systenms APs

Addi ti onal devel opnent/enhancenment of the distributed systems APs (APs 212,
227, resolve cabl eway overlap) is an opportunity to add increased
functionality.

10. Ship Structural Envel ope APs
Addi ti onal devel opnent/enhancement of the ship structural envel ope APs (APs
215, 216, 218) is an opportunity to add increased functionality.

11. AP Moderni zati on

New Application Interpreted Constructs (Al Cs) for ship conmon node

bui | di ng bl ocks:

There are several units of functionality (UoFs) that are conmon between the
Ship APs. For exanple: location_concepts, definitions, itens, or

shi p_general characteristics. Currently all of the application objects
defined in these UoFs are defined in all of the Ship APs. This causes
redundancy, and a large possibility of error and inconsistency. The better
approach is to renove these UoFs and their objects fromall of the Ship APs
and define themin a separate | SO standard docunment called an Application
Interpreted Construct. The Ship APs would nornmatively reference these

Al Cs. Any additional new Ship AP ever devel oped woul d al so reference these
Al Cs as needed.

Modul ar technol ogy for ship common nodel buil di ng bl ocks:

Modul es are similar to AlICs but nmore granular. Using the Al C approach

Shi p_general characteristics would be a single AIC. Al objects |ike

Cl ass_notaion, Class_paraneters, Lightship definition, etc. would all be
contained in this single AIC. Mdules are nore granul ar so objects |ike

Cl ass_notai on, C ass_paraneters, or Lightship _definition would be defined
in separate nmodul es. Using the AIC approach, when the Ship AP references
an AIC it gets all of the objects, even objects that may not be needed.
Wth the nodul e approach the Ship AP woul d reference only the objects
required.

Use of subtypes:

There are several ways to constrain STEP data structures used by an AP. The
current Ship APs do not subtype STEP data structures, but wite all
constraints as global rules. AP 218 has over 350 global rules, AP 216 has
over 100 gl obal rules, and AP 215 has over 250 global rules. This is
difficult for inplementors. These global rules are in an al phabetica

order in the docunent, it is not intuitively obvious to the inplemnentor

whi ch rules are needed for inplenenting an AP requirenent. An alternative
approach is to subtype STEP data structures and add | ocal constraint rules
on the subtypes. |If this nethod was used the gl obal rules for these APs
woul d be reduced to 5 or 10. Subtypes would be created and the gl oba

rul es would be distributed down to the appropriate subtype. Each subtype
woul d have 5 to 10 rules. Using this nmethod a subtype and the associ at ed
local rules represents the inplenmentation of a specific AP requirenent.
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