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Executive Summary

This report is documentation of the proceedings at the follow-on workshop to that which
was held in London, England, on October 28, 1996, relating to electronic communications
within the maritime industry, with special focus on the shipbuilding sector and its vendor
base. This workshop was sponsored by the Office of Naval Research, Asia and the
University of Michigan Transportation Research Institute, Marine Systems Division.

The Tokyo workshop proposed that the leadership of the international shipbuilding
community establish a forum in which priorities, requirements, and practices are
articulated to the community developing this technology and to those working to
establish standards. The purpose of this workshop was, therefore, to (1) consider if a
formal forum for cooperation is needed at this time, and (2) if so, what steps should be
taken to establish this forum.

The following issues were explored at the workshop:

¢ System architecture of collaborative shipbuilding. Information exchange for common
understanding. Avoiding premature standards. Protecting in-house data.

o What level of detail in data exchange should be aimed for?

e How to encourage adoption by small/medium sized suppliers. Who benefits from
EDI?

e Maintenance and ship operations data, focused on ISM Code. Who maintains data of
delivered ship and design changes after delivery? Who keeps the operations manuals
updated?

The workshop was organized into four sessions. In the first session there were
presentations by representatives from each of the three major world regions represented
at the meeting: United States, Europe, and Japan. Each presentation was an overview of
the major efforts underway and activities since the last workshop in that region to effect
an electronics communication system, optimized to the needs of the shipyards and their
vendors. The second session was configured into four eight-to-eleven person break-out
groups. Each of these groups was asked to discuss a general topic. The third session was
a presentation by the four break-out groups of their thoughts relative to the topics.

The final session was held at the conclusion of the break-out presentations when the floor
was opened to general discussion for all of the participants. The workshop was
concluded with a wrap-up synopsis by the workshop moderator.

Dr. Takeo Koyama from the University of Tokyo, who served as the panel moderator,
noted the commonality on many of the areas discussed and summarized the consensus
that workshop delegates go back to their own countries and consider the creation of a
common vision. He further summarized that there should be a continued exchange of
information and ideas, and that attendees should also promote continued cooperation in
common information technologies in a natural way.
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Introduction

This report is documentation of the proceedings at the follow-on workshop to that which
was held in London, England, on October 28, 1996, relating to electronic communications
within the maritime industry, with special focus on the shipbuilding sector and its vendor
base. This workshop was sponsored by the Office of Naval Research Asia and the
University of Michigan Transportation Research Institute, Marine Systems Division.

One of the major changes occurring within the shipbuilding industry is in the area of
electronic communications. An emplaced electronic network is seen as one of the
mechanisms to significantly improve competitiveness of the shipbuilding enterprise. It
provides the opportunity to have instantaneous information transfer, which supports the
concepts of shortened production times of flexible manufacturing systems and the mass
customization of products. In recognition of this benefit, shipyards and their vendors
around the world are actively involved in developing and emplacing electronic
communication systems. National efforts are occurring in the United States, in Europe,
and in the Pacific Rim. Individual shipyards are aggressively evaluating the concepts, and
some are actively into the implementation phase. Some of the vendor associations are
supporting the implementation initiatives of their members. And, most of the
classification societies are evaluating expanded electronic communication networks linking
them to the shipyards and to the vendor base.

American efforts have revealed issues suggesting a need to examine benefits of
international cooperation on some of the issues. First, and foremost, is the question of
whether there is an interest in other regions of the world to have cooperation. And, if
there is an interest, the question then becomes one of determining those areas where
cooperation would be most beneficial. Finally, there is the selection of the most effective
method[s] for cooperation. |

The American investigations have also revealed issues relating to information security,
information formatting, functional relationships, and organizational and/or institutional
barriers.

Because of the complexity of the issues, the variety of stakeholders, and the international
nature of the questions raised, it was deemed appropriate to have a continuing dialogue
following the workshop in London, to focus on issues related to the dynamics of
electronic communications in the shipbuilding industry and its vendor base. This report
is for the follow-on workshop held in Tokyo, Japan.

Purpose of the Tokyo, Japan, Workshop

The Tokyo workshop proposed that the leadership of the international shipbuilding
community establish a forum in which priorities, requirements, and practices are
articulated to the community developing this technology and to those working to
establish standards. The purpose of this workshop was, therefore, to (1) consider if a
formal forum for cooperation is needed at this time, and (2) if so, what steps should be
taken to establish this forum.
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Objective of the Workshop

The emerging network for electronic commerce in the shipbuilding industry is potentially

large, complex, and crosses international borders. The business processes and the

technical issues associated with an enabling infrastructure, forces a focus on international

cooperation. Consequently, there is a need to identify the priorities of the international

shipbuilding industry and its members. The topics that need to be discussed by the

international industry are related to improving the institutional factors that may have an

impact on the competitive goals of reducing costs, and shortening delivery time. The

objective of the workshop is to:

* Describe experiences and activities currently underway relative to electronic digital
data generation and transfer appropriate to the maritime supplier base;

* Share thoughts on the issues to be considered and dealt with;

* Share lessons-learned based on previous experience; and

* Suggest ideas on how to establish an international leadership forum dealing with
electronic information exchange for the shipbuilding industry, particularly in the next
five years.

Issues

The following topics were explored at the workshop:

* What should be the system architecture of collaborative shipbuilding?
* What information is exchanged for common understanding?

* How does the industry avoid establishing premature standards?

* What are the concerns for protecting proprietary data?

* What level of detail should be aimed for in data exchange?

* How can the industry encourage adoption of electronic information exchange by
small/medium sized suppliers.

*  Who are the beneficiaries of electronic information exchange?

* What information consistent with the ISM Code is captured and exchanged in support
of maintenance and ship operations?

* Who maintains data for the delivered ship and manages data related to design changes
after delivery?

*  Who keeps the operations manuals updated?
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Background / Workshop Structure

The workshop was organized into four sessions. In the first session, there were
presentations by representatives from each of the three major world regions represented
at the meeting: United States, Europe, and Japan. Each presentation was an overview of
the major efforts underway and activities since the last workshop in that region to effect
an electronics communication system, optimized to the needs of the shipyards and their
vendors.

The second session was configured into four eight-to-eleven person breakout groups.
Each of these groups was asked to discuss a general topic. The general topics were:

e System architecture of collaborative shipbuilding, information exchange for common
understanding, avoiding premature standards, and protecting in-house data.

o The level of detail in data exchange.

e Beneficiaries and benefits of electronic information exchange, and encouraging
adoption by small/medium sized suppliers

e Maintenance of ship operations data, focused on the ISM Code.

The third session was a presentation by the four breakout groups of their thoughts
relative to the topics. This was followed by a listing of the comments presented by each
group.

At the conclusion of the breakout presentations, the floor was opened to general
discussion for all of the participants. The workshop was concluded with a wrap-up
synopsis by the workshop moderator.
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Opening Presentations
US Information Technology and Electronic Commerce Projects

Summary of Maritech Program

Andy Dallas
(see Reference 1)

NSnet: Building an Information Culture in the Marine Industry
H. Bruce Bongiorni

NSnet was conceived in 1993 as an experiment in applying emerging information and
communications technologies in the maritime industry, including shipbuilding and its
suppliers. In 1994, NSnet was established as a Defense Advanced Research Projects
Agency (DARPA) MARITECH project, and was the first project in that program to deal
specifically with information technologies. The project team is being led by the Marine
Systems Division of the University of Michigan Transportation Research Institute
(UMTRI-MSD), and is currently scheduled to end December 31, 1999.

On its face, NSnet was conceived as a means of getting U.S. shipyards to communicate,
share information, become more open in their relationships with each other, and, in the
process, become familiar with the infrastructure for electronic commerce. Underlying this
was the understanding that technology transfer succeeds only when there is a "pull."
That is, unless there is a user need that compels the use of a new tool, the familiar way of
doing business is "good enough." NSnet was also conceived with the understanding that
no new technology is adopted unless it is made more familiar --so familiar that it can
almost fade into the background of the business. As the technology becomes less
threatening and less mysterious, it becomes more likely to be assimilated into regular
business practices.

Broadly defined, electronic commerce is the use of information technologies to make the
buying and selling of products more efficient. This means that organizations can deliver
higher quality products (goods and services, as well as information and knowledge) to
customers in less time and at lower cost.

The electronic commerce framework is based on existing business practices using the
existing technology infrastructure. This includes using faxes for moving forms, electronic
data interchange (EDI), and e-mail, ranging to the Internet and Web technologies. But the
electronic commerce framework can be extended to new combinations of existing
technology (e.g., video-on-demand, networked simulations, shared environments,
collaborative work). Ultimately, the electronic commerce framework will require new
business practices, new relationships, and new technologies.
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NSnet and the Growth of the Internet

One of the reasons the Internet has become a ubiquitous tool for electronic commerce has
been the development of technologies for proprietary systems to connect to a network
using a standard computer interface. What this means is that computers can be connected
to a common network and share information, regardless of their operating systems or
underlying hardware. The look and feel of the user interface is the same at work and at
home. The tools for customization and application development are readily available,
easy to use, and inexpensive, allowing the user community to tailor the applications to
their needs or the needs of their customers.

No one knew at the start of the NSnet project that the Internet would become so popular
and pervasive. More opportunities became possible and practical as the Internet became
more familiar to everybody, and the growth of the Internet and the World Wide Web (the
Web) has been dramatic. In 1989 there were only a few hundred thousand hosts
(computers providing information). As of January 1997, there were nearly 15 million
hosts.

NSnet began as a basic Internet service provider (ISP) for U.S. shipbuilders, and in late
1993 went on to establish one of the first sites available on the World Wide Web. After a
year or so there were many members of the maritime community who had their own Web
sites, and commercial ISPs became so prevalent that NSnet stopped providing those basic
services. NSnet's original customers, US shipyards, currently represent only a fraction of
all users. Other interests served include government, education, shipping companies,
equipment suppliers, and marine services. NSnet has evolved into being a content
provider for the entire marine community: gathering relevant information, knowledge and
experience, and making it readily available.

One of the first information products NSnet established was a list of links to maritime-
related Web sites. As these links increased in number, a database was created that can be
easily searched, and is updated on a continuous basis. Not only does NSnet find relevant
sites, it also reviews them and provides brief abstracts of their content. This is of
significant value as the Web becomes more cluttered with extraneous information, and
finding what is needed becomes more time consuming.

In addition to the links database, NSnet has also provided on-line support to some of the
MARITECH projects, and to the National Shipbuilding Research Program (NSRP). The
NSnet project has made it possible to distribute NSRP project reports in electronic
format. The library holdings and catalogues of National Shipbuilding Research and
Documentation Center were originally only available in paper format. These catalogs are
currently available on the Web, providing free-form search of titles, authors, and
abstracts. The final reports themselves have been converted into electronic documents,
and are available for downloading on the Web.
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The Future of NSnet

The role of NSnet is as an agent of cultural change in the maritime community. It has as
its mandate the introduction of emerging information technologies to the maritime
community, and making their use commonplace. More powerful applications of
information technologies for competitive advantage depend on narrowing the knowledge
gap. Therefore, as the Internet evolves, NSnet will continue to follow the development of
new technologies and new business practices that emerge as a result of those technologies.

Educating the user community remains a driving force for the project. NSnet will provide
information and research on various topics of interest to the user community and make

this information available on the Web through white papers and articles. Demonstrations
and workshops will be offered when appropriate.

New and emerging collaboration tools is another area where NSnet will be focusing in the
near future. These tools allow geographically distributed people to work as if they were
physically collocated. They also allow for asynchronous interactions rather than
synchronous practices, such as meetings. As the tools mature, the access and practices
have to be developed.

NSnet will also focus on education on-demand for the maritime industry. While this is
sometimes referred to as distance learning, this is a misnomer and does not do the concept
justice. Although educational materials delivered via the Internet do allow for geographic
differences, it also allows for temporal differences. In this busy work world, finding time
to attend a scheduled class, whether it is delivered via closed circuit television hook-ups
or a live broadcast over the Internet, is difficult. Education on-demand will deliver
educational materials at a time and location that suits the needs of the learner.

Please browse the NSnet site. If you have any questions or comments, send a message to
info@nsnet.com. (see Reference 2)

SHIIP and SPARS

Christine Languedoc and Danielle Fernholz
(see Reference 3)

Electronic Catalogues

Marty Fritts, SAIC on behalf of MMA
(see Reference 4)

Maritech Agile Shipbuilding Toolkit

Rick Steiner
(see Reference 5)
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European Information Technology and Electronic Commerce Projects

MARIS

The following is the documentation provided by Mr. Ronald Vopel in support of his
presentation entitled “Presentation at the Multi-National Shipbuilding Workshop
Electronic Data Exchange and Communication for Shipbuilding in the 21st Century,
Yokohama, 20-21 October 1997”

Introduction .

In February 1995 a ministerial conference on the G-7 level was held in Brussels. It was
dedicated to question how to implement the so-called Global information Society
successfully and how to deal wit the resulting technological, economic and societal
impacts. The challenge of globalization that largely results from the spreading of advanced
information and communication technologies (ICT) together with the increased free-trade,
will change most of our private and business activities. Concerning the industrial sector -
and our case the maritime industries - companies will be urged to recess the way in which
they do business - locally and globally. Ministers have chosen the approach of
identifying number of selected pilot projects implementation. The general idea was that
pragmatic applications in pilot projects are the best to speed up the supply of ICT and
ease demand. MARIS is one of the eleven agreed pilot projects. It is co-led by European
Commission and Canada and it is the only one which is directly related to industry

Characteristics of MARIS

a. The Maritime Information Society initiative is a framework under which currently four
sub-projects demonstrate the potential benefits of information technologies and telematic
applications. They cover a broad range of maritime activities.

MARSOURCE

Creation of a fisheries and oceanic information network. Existing data bases with
information on oceanography, fisheries and scientific research will be interlinked. The
final objective is a better management of resources in order to - for example - preserve fish
stocks and enhance the availability of aqua culture products.

MARTRANS

Setting up a Port Logistics Information Network. Real-time information will be provided
on the movement of cargo and vessels; tracing and tracking services for cargoes and
vessels will be developed. The provision of real -time information will result in a more
efficient management of the logistic chain. The projects under the MARTRANS or related
to it will of course not only look at the improvement of port and shipping logistics, they
will as well focus on the complete inter-modal transport chain, since globalization here
really means global solutions - the provision of effective and efficient transport services
from door to door.
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MARVEL

The intelligent manufacturing of ships and other maritime systems. The aim is to interlink
shipyards and their partners in a common global network using standardized data
exchange mechanisms. This will raise productivity by better procurement of equipment
and shorter lead time, e.g. through “virtual” testing and approval of hull designs by
classification societies or scientific laboratories. Projects under MARVEL or related to it
focus on the use of the EDI and STEP data exchange standards for design, production,
maintenance and repair - covering ICT applications for the ship’s whole life-cycle.

The current situation in MARVEL: Three distinctive EU projects under the ESPRIT
program are working in the definition, specification and implementation of communication
tools for business processes in shipbuilding, ship surveillance and ship operation. three
more projects are currently being discussed or have entered contractual negotiations with
the ESPRIT team respectively. The tools derived from these RTD activities can
especially benefit SMEs since automated or semi-automated tendering, design, testing or
ordering allows maritime companies to free human resources in turn can be used for the
development of new competitive products. Productivity gains have been estimated to
range from 30% to 50% depending on the task in question. Similar projects exist in the
USA and in Japan.

SAFEMAR

Development of a ship reporting system for vessels to support the implementation of
various international conventions and resolutions. This project will among others result in
the creation of a Vessel Traffic Management and Information System (VTMIS), which
will also include electronic chart functionalities. This MARIS sub-task shows clearly the
advantages for the general public coming from the application of advanced ICT. Sea
transport can be made safer without an additional workload put on crews or maritime
authorities. Thus we will be able to have - at the same time - more humane work
environments on board, fewer accidents at sea and promising new equipment markets.

MARIS is user-driven - following the bottom-up approach it is industry itself which
identifies its needs and priorities with regard o information technology applications. It is
neither the European Commission no any public authority which defines the necessary
formats for the interlinking maritime players. Since there is no dedicated MARIS budget,
projects under MARIS are funded from existing research programs. MARIS will therefore
only cover aspects of international co-operation and co-ordination, political and public
awareness, €.g. by sponsoring conferences.

MARIS is building on existing systems - it is not our primary concern to develop new
systems and technologies. Maritime industries will not be urged - at least not by the
European Commission - to invest again in completely new systems. ICT-based systems
are already widely available and applied in numerous maritime fields. Unfortunately these
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existing systems are very often limited to certain application areas and regions. What is
missing is the interconnection wit the access to other systems on a global level. MARIS
seeks to help in developing there interlinks in order to create a global maritime network
where maritime industries can communicate with possible partners around the world.
New systems will only be developed where it is necessary for the creation of the global
network.

MARIS is an open framework - in two senses: It aims to integrate maritime players
world-wide, and, in addition to the four existing sub-projects, new fields of application
where the structure and the results of MARIS can be of benefit, are approached in an
active way. Currently MARIS partners are looking into the areas of “Maritime
Education” and “Maritime Tourism and Leisure” - two sectors which will surely gain
more and more importance in the future.

Achievements So Far

On the G-7 level an organizational structure has been established with competent partners
in the Member States. Anyone looking for information on MARIS, or co-operation
partners in maritime information technologies, should find effective points of contact in
his or her country or region. This information. as well as additional information on
projects and resources, is available on the internet through a dedicated MARIS web-site.

MARIS has been seen a significant enlargement beyond the G-7 states. The
Mediterranean, the Baltic Sea and Eastern Asia have become new focus points.

On the regional level the MARIS network was formally inaugurated in May 1977. The
network currently comprises four nodes in Bilbao, Bremen, Genoa and Helsinki, but is
already expanding within Europe and beyond. It can be assumes that regions will be the
big winners of the Global Information /Society, because their local knowledge can now be
brought to the world. The MARIS network nodes will serve as the “hinge points” and
bring together local maritime industries and their demand for advanced solutions with the
global state-of-the-art in maritime information and communication technologies.

Results from various MARIS projects will be presented on the occasion for the WORLD
EXPO ‘98 in Lisbon “The Oceans - Heritage for the Future.” (see Reference 6)

Contact

Ronald Vopel
European Commission
DG III/D-5

Rue De la Loi 200
B-1049 Brussels
Belgium
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Tel.: +32.2.299.18.20
Fax.: +32.2.296.70.14
email: ronald.vopel@dg3.cec.be

MARIS on internet: http://www.maris.int

Joint Global R&D in the Field of Information and Communication Technology
(ICT): Maritime Industries Motivation

H. E. W. Hoffman
(see Reference 7)

RTD Projects under MARIS

The following is documentation provided regarding Electronic Data Interchange for the
European Maritime Industry (EDIMAR) presentation made by Dr. Alfred Mechsner:

Ladies and Gentlemen,

My name is Alfred Mechsner, | am working for HDW. HDW is one of the major yards
in Germany, well known for the design and construction of sophisticated and advanced
container vessels, submarines, naval ships ferries and cruise liners.

In this presentation I would like to give you an introduction to the EDIMAR project,
EDIMAR stands for "Electronic Data Interchange for the European Maritime
Industry.”

EDIMAR is a project funded by the EC. The scope of EDIMAR has been harmonized
with the Marvel OUS project and thus being assigned to the G7-MARIS initiative.

Folie Content

In this presentation I would like to give an overview of the present state of information
exchange and inter-organizational co-operation in the maritime industry. This is of course
mainly reflecting the European industry.

Then I would like to present our ideas on how communication should look like in the
future and what could be the expected benefits from improved EDI based information
exchange.

Following that I will give an overview of the EDIMAR project, the involved partners, the
objectives and the application areas.

10
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Folie Situation of Today

The design and the construction of high quality ships requires the effective cooperation of
various parties like the yard, the classification societies, the owner, the suppliers and
others.

In order to achieve short delivery times, improved efficiency, the flexibility for building
various types of ships with a high complexity and for the economic utilization of
resources the yards more and more outsource different areas. By this the number of
partners is even more increased.

The situation of today is, that the communication and the exchange of information
between the different partners is mainly based on the exchange of paper based
information. Main areas of this information exchange are the purchasing, the logistics,
engineering and approval.

Most of the information originate from electronic data, which are printed out and sent to
the partner. In 95% of the cases these data are keyed in again into the EDP system of the
receiver. This practice is causing high costs for the communication and the Organization
and is a never ending source of errors, causing time delays and extra costs.

Folie Future Electronic Communication
The optimization of collaboration and outsourcing activities requires improved
information exchange as well as the collective use of information. The paper based
exchange of purchasing, design and production information has to be replaced by digital
data exchanged via communication networks.

With Electronic Data Interchange (EDI), which is defined as the automated exchange of
structured messages between different companies or sites we want to achieve
improvements in the expense for communication. In addition to this EDI will open the
way for optimizing the established organizational structures, As EDI give potentials for
more and more standardized communication processes, these could be performed to a
certain extend automatically. This will give the opportunity to streamline the in-house
processes and the Organization.

Folie Measurement of EDI Potentials

Measurements of the potentials, which could be gained by the introduction of EDI, have
been carried out in a national pilot project. In this project the efforts for the ordering and
delivery of steel plates have been analyzed.

The results show, that for the shipyards a reduction of up to 70% for the orders and 90%
for the order response could be achieved.

11
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The supplier can expect a reduction of up to 78% on the administrative work. For the
trading house the benefits sum up to 35%.

This results have been the incentive to strengthen the efforts for the introduction of EDI
based communication for various business areas.

Folie Partner of EDIMAR
For the EDIMAR project partners from all different areas of the shipbuilding process
cooperate in an European project.

For the yards there are HDW from Germany, who is also the prime contractor and the
project manager, Chantiere de'l Atlantique from France, Astilleros from Spain and
Fincantieri from Italy. These are the 4 major European yards, representing a total output
of 3.9 Bil. ECU (4.4 Bil $). The number of employees sum up to 25,000.

Yards like Astilleros or Fincantieri consists of different distributed yards and production
facilities, which demands a even higher effort for communication and organization.

All this yards are involved in the design and construction of highly sophisticated vessels
like cruise liners, containers vessels, LNG carriers, RoRo ships etc., which especially
require a lot of equipment and external supply.

For the suppliers there is INEXA from Sweden, supplier of steel plates and profiles and
MacGregor from Finland, supplier of cranes, winches and hatch covers.

From the classification societies Lloyds Register from Great Britain is participating,
covering mainly the standardization aspects in the project.

As Research Institute there is BIBA (Bremer Institute fur Betriebstechnik und
angewandte Arbeitswissenschaften) from Bremen University.

The software vendors are represented by ACTIS from Germany, a major supplier of EDI
converter, KCS (Kockums Computer Systems) as a well known shipbuilding CAD
systems developer and BALance Technology Consultant, who are for long time involved
in all kinds of EDI activities.

The project has started in Jan. 97 and will continue to the end of 1998.

(in total 11 partners, 17 man years, total costs of 2.8 MioECD, duration 24 months)

12
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Folie EDIMAR Project Objectives

The overall objective of the EDIMAR project is to develop, to implement and to
demonstrate an IT environment for EDI business between companies involved in
shipbuilding.

This environment should be mainly based on available standards and utilize as far as
possible "of the shelf" solutions.

This EDI based communication chains should support the procurement chain, which
includes ordering, delivery, invoicing and payment. The parts and equipment to handle
are classified as standard parts, raw material and "make to order" products. For the
"make to order" products also the design and the design refinement chain should be
supported.

One way to achieve this goal is the definition of EDIFACT messages, which have to be
adapted for the special needs of the maritime industry.

In addition to this EDIMAR will contribute to the development of the STEP Application
Protocol for Ships Mechanical Systems (AP226), which is the standard for the exchange
of technical product data.

As a third main objective the EDI based communication process shall be integrated into an
inter-organizational workflow system.

Folie Standards
The only way to achieve a broad acceptance and wide introduction of EDI for multi-
lateral exchange of information is the use of international standards.

For the Electronic Data Interchange for Administration, Commerce and Transport there
exists the so-called EDIFACT standard, which is a international ISO standard, defined by
UN bodies. EDIFACT is defining a wide range of different message types. EDIFACT is
branch independent, but for the use of the various EDIFACT messages the format and the
semantic of the content has to be agreed on by the partners. For the automotive and the
consumers industry there are subsets for standard parts already in place. EDIMAR will
develop a maritime subset, which is suitable for products used in the shipbuilding
industry.

STEP which stands for Standard for the Exchange of Product Model Data is another
international standard, which scope is to cover the information requirements of the whole
life cycle of a product. EDIMAR will concentrate on the development of that part of the
model, which is required to exchange design data, needed in the design and design
refinement chain. The STEP AP development includes:
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« the development of an Application Activity Model

+ the definition of information needed to be exchanged

+ the development of an Application Reference Model and

+ the submission of the AP for the CDC (Committee Draft for Comment) for world wide
balloting.

Folie Product Description Methods

If we look on the different pails and equipment, we want to handle, we could classify
them by the complexity of their technical description. Standard parts like nuts and bolts
can mainly be described by numbers (i.e. part numbers, catalog number etc.)

For raw material like steel plate and pipes we have to use attributes and for very complex
parts like engines and equipment we have to use product models. The simple description
for standard parts and raw material can be completely covered by the EDIFACT
standard.

The STEP standard on the other hand is well suited for the description of very complex
parts, using the capabilities of an object oriented approach.

The need for procurement and technical data for the "make-to-order" products requires
therefor the combined use of this different standards.

Folie EDI for Commercial Data
How does the infrastructure for a EDIFACT message exchange look like?

To prepare for instance an order all required data are taken from the in-house application
system of company A. Of course this data are stored in different structures in each
company. These order data are transformed by an EDI converter into an EDIFACT
message, which has to be compliant to the defined subset. This converter can also
provide archive possibilities to record transactions as well as security and communication
services.

The compiled messages are transferred via common networks like ISDN or Internet to the
EDI system of the receiver. There this messages are again checked, whether they are
conformant to the defined subset and then transformed into the specific data structures of
the receivers application system,

This complete chain can operate automatically, triggered by the senders application

system. In the receivers application system special actions could be triggered on receipt
of a certain message, leading the way to more and more automatic processes.
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Folie EDI for technical date

For the transfer of technical data needed for the design and the design refinement process
the data are extracted ie. from a CAD system. This data are transformed by a
postprocessor into a neutral format, which has to be in accordance to the defined STEP
standard.

The integration between EDIFACT and STEP is done by a special message called
ENGDAT message, which describes the attached data. By this mean the ordering of a
part like i.e. a pump can be done. In this case the commercial data are included in the
EDIFACT message and the technical specification of the pump is included in the STEP
file. This STEP file is then attached to the EDIFACT message and transferred to the
receiver. There the technical data are separated from the EDIFACT message. This
technical data are again transformed by a processor, which generates the specific format
for the receivers application system.

Folie EDIMAR in the Maritime World

The benefits from the results of EDIMAR depend on, whether the developed standards
will be widely adopted. In order to achieve widely accepted solutions, EDIMAR actively
supports the MARVELOUS SIG. In this EDI SIG all interested parties and related
projects find a platform to exchange results and to harmonize their work.

The STEP related activities in EDIMAR will be harmonized and disseminated by the co-
operation with EMSA, which is the European Maritime STEP Association. EMSA is a
European association, driving the development of all ship related AP's. By the co-
operation with EMSA it should be ensured, that the results are conformant with the
industry requirements and other ship related AP's.

In preparation is a co-operation with the European suppliers Organization, on national
basis there are already established co-operation’s with i.e. steel suppliers.

Last but not least, EDIMAR is open for further international co-operation with other
EDI related project. (see Reference 8)

The following is documentation of the presentation made by Dr. Joachim Brodda
MARVEL OUS regarding the Maritime Industry's Virtual Enterprise Linkage
((MARVEL OUS) project:

Maritime Industry's Virtual Enterprise Linkage (MARVEL OUS) is a project under the
umbrella of the G7 initiative MARIS (Maritime Information Society) and is accepted as a
user reference project under the 4th framework program of the European Commission.
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MARVEL OUS is an end-user driven project. The impetus behind the development
comes from the end-users of the system. The consortium consists of shipyards,
classification societies and research institutes (eleven companies from seven countries).

Project objectives
MARVEL OUS will:

define Process Chains for design, manufacturing, logistics and survey,

identify suitable Information and Communication Technology to support these
chains,

install accompanying measures to shorten product development and improve logistics,
promote application concepts through pilot installation of state of the art technology,
identify gaps in current applications and therefore,

trigger new RTD projects, and

assures their complementary coverage of the entire life cycle.

MARVEL OUS will identify and harmonize generic requirements for use of advanced
information and communication technology (IT and CT) in manufacturing and engineering
across the maritime industry, building up links with other sectors for the mutual benefit.
MARVEL OUS will develop detailed specifications of IT and CT user requirements and
will prototyping, test and demonstrate the conception basis of commercially available
solutions. (see Reference 9)

SEASPRITE

Jerry Goodwin
(see Reference 10)

Japanese Presentations

State-of-Art of IT within the Japanese Shipbuilding Industry

Mr. Ken Ito
(see Reference 11)

Lessons learned from the NCALS Project in Japan
N. Hata (see Reference 12)
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Breakout Meetings
Session 1

Topics

o System Architecture of collaborative shipbuilding.
¢ Information exchange for common understanding.
e Avoiding premature standards.

e Protecting in-house data.

Participants

J. Brodda

A. Dallas

D. Helgerson

K. Ito

K. Johansson
K. Kiriake

C. Languedoc
Y. Nakashima
T. Naruse

K. Sakai

H. Yamato

Conclusions

Presenting a summary of the discussion in breakout session 1 was Mr. Johansson. The
discussion topic for the group was the system architecture for collaborative shipbuilding.
Mr. Johansson reported that no conclusion was reached during the session, however
there was a lot of constructive discussion on the topic. Mr. Johansson then proceeded to
present a summary of the discussion and elements of a conclusion.

The first part of the discussion centered on a shared understanding of collaboration in
shipbuilding. The question asked was “What is collaborative shipbuilding?” The group
members reviewed shipbuilding in Japan, the United States, and Europe, and found a lot
of similarities, particularly, the problem of heterogeneous system environments and
heterogeneous shipbuilding environments. This later was particularly related to the size
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of shipyards. The group also identified differences, focusing on the different ways of
designing related to shipbuilder size.

When talking about integration or collaboration, the group members identified two ways
of doing it: horizontal and vertical. In the horizontal case, shipbuilders coordinate work
between shipyards. In the second case, shipbuilders must collaborate vertically by
integrating with designers, classification societies, and suppliers.

With regard to enabling technologies, their part of the session was more of a brainstorming
session with a lot of ideas being presented. The group concluded that in a collaborative
shipbuilding architecture words like EDI, STEP, and product model would be prominent.
The group identified the product model as the most needed enabling technology with
exchange of product model data between shipyards though EDI and STEP.

Mr. Johansson reported that the group identified a goal for the marine industry of
establishing a method for communication worldwide, as shipbuilding is a global business.
Discussion was on how this could be done. Also expressed were long-term views on how
to build a network to exchange information on shipbuilding to achieve knowledge sharing.

Toward the end of the session, Mr. Johansson reported that the topic of the virtual
enterprise was discussed. The group members suggested that the discussion of an
architecture for collaboration and integration in a virtual enterprise be expanded to include
suppliers and operators. In the short term, the group suggested that there should be
definition of a minimal interface between shipyards, operators, and suppliers in order to
get started and gain experience. The Japanese Ministry of Transport expressed an
interest in future discussion on virtual enterprises.

The group concluded that vertical integration is an international issue, particularly in
integration of shipyards with suppliers. Shipyards are sourcing equipment
internationally, and suppliers are interested in selling their products internationally. This
was seen as a subject for near-term discussions where discussion of horizontal integration
is more of a long-term proposition.

Mr. Dallas added that the group spent a little bit of time on a common issue: finding a
business case for this technology. In particular, he commented on discussion of the need
to show the top executives in our corporations that there is a return on their investment
and real business reasons to use information technologies.

During the question and answer session, Mr. Fritts asked if there was any discussion of
security issues related to data and data transfer. Mr. Johansson responded that this was
not discussed during the breakout session but was discussed during the break.

Mr. Schaffran asked a follow-up question based on Mr. Dallas’ comments. His question
was whether the group identified any business cases that were suggested as opportunities
or is this an area for a follow-on initiative to define the business cases? Mr. Johansson
responded that no specific business cases were discussed and that this was a natural
follow on to the discussions in the breakout session.
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Session 2

Topic
o What level of detail in data exchange should be aimed at?

Participants
L. Chirillo

D. Fernholz

J. Goodwin
N. Hata

H. Hoffmann
M. Ishige

I. Kishimoto
K. Shigematsu
R. Steiner

Conclusions

Mr. Goodwin, chairman of this group and the report to the workshop body was
presented by Mr. Hata.

The theme of discussion for group number 2 is shown in the slide presented (figure 1):
“What level of detail in Data Exchange should be aimed at?” However, the members of
group number 2 thought that before they had a discussion on this topic, they should first
have a common understanding of the relationships between the organizations who
participate in the detail exchange transactions.

The group members developed a diagram shown in the slide presented by the reporter
(figure 2). This diagram shows interactions between the shipyard, the ship owner, the
classification society, and various suppliers. The question discussed was “What
information is exchanged between these parties?” In particular, the discussion focused on
the exchange of commercial information and of technical information.

The group documented these relationships in the diagram for discussion purposes. What
followed was a brainstorming discussion, which looked at the shipyard-to-shipyard, the
shipyard-to-owner, and the shipyard-to-subcontractor transactions.

The group spokesperson then took an example of the owner-to-shipyard interaction. In
this case the volume of information exchanged between the owner and the shipyard was
compared in exchanging tender requirements, as an example.
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The circles shown on the slide were described as representing the types of information
exchanged between the owner and the building yard. The information volume was
quantified and compared. In Japan a 30-page document is exchanged between the owner
and the shipyard. This is in contrast to the 300-page document exchanged between an
owner and a U.S. shipyard. The group concluded from this that the volume of
information exchanged varies by region or country.

The group discussed the exchange of functional-design and production-design information
between these parties. They also examined shipyard and subcontractor information-
exchange transactions. In this latter case, very detailed information is exchanged.

The group discussion then focused on the shipyard and subcontractor information
exchange. The group concluded that the subcontractor should be involved at the early
stage of design. In particular, the subcontractor would be very confused by design
changes. Therefore, the first conclusion by the group is the need for concurrent
engineering practices with the subcontractor.

With regard to the information exchanged between two shipyards or shipyards and a
classification society, the level of the detail of the information exchanged starts as simple
then becomes more complicated. An example of simple information is catalogue
information which is less complex than three dimensional CAD product-model data.

To illustrate the point, the group number 2 spokesman described a graphical
representation in which a vertical axis represents the complexity of the information and
the horizontal axis represents the organization (machinery, steel, etc.). In this way, a
matrix of what kind of information is exchanged was developed. Much of what was
discussed by the group at this point was technical, and there was a rush to put the
information together for presentation to the other members of the workshop. The general
conclusion of the group was that functional design-level exchange is the most useful.

Exchange of production level of detail information was discussed. However, the group
believes that if there would be little value in exchanging production information as
facilities constraints and capabilities are quite different between shipyards. In this case, it
is a comparison of apples to oranges and as such functional design-level information
exchange is more useful.

Europe, the United States, and Japan have some commonalties. However, in details there
are differences. Consequently, future EDI standards may be explored in the same fashion
as STEP and there is the potential for a common EDI standard. But the final conclusion
reached was that the kind of information and level of detail of information exchanged will
depend on the environment and circumstances. Though the information used by different
partners may look like the same information, it varies. As a result, the group concluded
that a single standard cannot be applied. Business practices must be considered and
business process requirements applied on a case by case basis.

From the floor, the question was asked, “Did you discuss the information exchange
between the subcontractor and the shipyard?”

20



Workshop on Electronic Data Exchange and Communication for Shipbuilding

A member of the panel responded that they did discuss this issue. He stated that it is true
in some cases subcontractors should get involved during the functional design process.
He cited as an example, the purchase of equipment mounted on the deck may not be such
a case. On the other hand, the subcontractor would need to get involved in the design of
the A/C system.

Another question asked from the floor was should the subcontractor get involved with the
design after the specification is firm.

The presenter responded that there may have been some misunderstanding of what was
said. He said that in this group there were representatives of European, U.S. and Japanese
subcontractors. He noted that shipyards sometimes change their specifications and the
subcontractor has some trouble keeping up. The information exchange between the
equipment manufacturers and the shipyard would be as early as possible in the design
process. Specifically, the shipbuilder relationship with the equipment manufactures
would begin in the plan review.

The presenter added the clarification that a system solution provider should be involved
early in the design process. In this case, the system solution provider needs to be given
both the responsibility and the authority to manage its portion of the specifications.

21






Workshop on Electronic Data Exchange and Communication for Shipbuilding

Figure 1: First slide of the Group #2
report

Group #2

« Topic:
— What level of Detail in Data Exchange should
be aimed at?

Figure 3: Third slide of the Group

#2 Report

Group #2

* Sum-up
— Sub-contractors;
« should be able to JOIN EARLY in order to provide
BETTER SYSTEM SOLUTION
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Figure 2: Second slide of the Group
#2 Report
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Figure 4: Fourth slide from
Group #2 report
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Group #2

= Sum-up
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« priority should be given to EDI of functional design
information to SPEED UP plan approval and
FACILITATE inter-shipyard cooperation
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Session 3

Topics
» How to encourage adoption by small/medium sized suppliers.

e Who benefits from electronic information exchange particularly if the exchange is easy
for a comprehensive system holder, but excessive work for users of simple systems

Participants
R. Ahlers

K. Baba

B. Bongiorni
H. Bunch

M. Fritts

H. Habuka (Yamada)
Y. Hosokawa
T. Kaneko
A. Mechsner
H. Tabuchi

Conclusions

Mr. Yasahiro Hosokawa from the Japanese Equipment Manufacturer’s Association
reported the activities of the third breakout session. There were twelve members of the
workshop participating in this breakout session. Professor Howard Bunch served as
moderator and notes were prepared by Mr. Bongiorni.

The topic of discussion was how to encourage the adoption of electronic commerce by
small and medium suppliers to the shipbuilding industry. Mr. Hosokawa noted that three
items were discussed in reference to the main topic. These were:

*  Who benefits from use of electronic data interchange (EDI) and electronic
commerce (EC)?

* How to should EDI and EC be introduced to small and medium suppliers?
*  What is the cost of implementing and using EDI and EC?

Mr. Hosokawa said that as he listened to the report from group 2, he realized the group
could have done more. He said that the failed to define the concept of EDI and EC.
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However, Mr. Hosokawa said that the group did discuss the classification of information
according to its complexity.

The group first discussed who benefits from the EDI and came to conclusions similar to
those of group 2. Mr. Hosokawa reported that the group concluded that both the
suppliers and the shipbuilders would all benefit from EDI and EC. Also referenced in the
discussion were benefits to classification societies and other organizations mentioned in
this context.

With regard to the introduction of EDI and EC, Mr. Hosokawa reported that the group
took as an example a case involving a marine equipment manufacturer. In this case, EDI
and EC are easy for a comprehensive system holder to implement (a prime contractor for
example) and excessive work for users of simple systems (a small supplier for example).
However, Mr. Hosokawa noted that there was some discussion of circumstances where it
may in fact be easier for a simple user than for a comprehensive system holder to
implement EDI and EC as the technologies become simpler to use and more accessible.

In this context, Mr. Hosokawa reported that the discussion was broadened to include cost
of implementation, as this was considered to be a significant barrier to implementation.
The group discussed the costs associated with EC and EDI, in particular noting that the
actual cost is beyond the purchase of hardware and software. Mr. Hosokawa reported
that the group considered the possibility that the most significant cost impact to
implementation may be the human factors such as education, training, insecurity,
dislocation, and other social impacts within the organization.

Mr. Hosokawa concluded that no specific conclusion was reached by the group however
there was a consensus that EDI and EC are a necessity. He then asked Professor Bunch
to add his observations to the report.

Professor Bunch commented that one item noted by the group was that the closer the
relationship between the shipyard and its suppliers, the less there was a need or benefit
to be accrued from EDI or EC. He said that he found this point very impressive for those
members of the group from Europe and the United States.

Professor Bunch reported that the group discussed the Japanese shipbuilder relationship
with their suppliers which has almost instantaneous communication. In this situation,
there is not the apparent benefit from EDI or EC. But the members of the group
discovered that as Japanese shipyards start to look at a supplier base outside Japan, the
need for and benefits of EDI and EC become more apparent. Professor Bunch reported
that the group found that as Japan begins to think in a global context, there is the need to
put into place EDI between suppliers and shipyards.
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Professor Bunch then reported on the group’s discussion of the cost of installing EDI and
EC. He noted that this was a topic of interest to the Japanese attendees. He stated that
the group found the tangible costs were easy to determine, but what is unanswerable is
the cost associated with the cultural change associated with EDI and EC. The group tried
to estimate some of these costs such as dealing with legacy data and systems, education
and training, and cultural changes to the organization. No one in the group had an answer
to this problem or an estimate of the associated costs. Professor Bunch concluded his
comments by noting that the group tried to approach an estimate of these costs through a
case study with limited results.

Mr. Kaneko added his observations on the discussions in the group. He pointed out that
typically information is not being supplied to marine equipment manufacturers, but to
other organizations such as the shipyard, owner, or classification society. He also noted
that Japanese marine equipment manufacturers are small, usually with twenty to twenty-
five employees. The cost of implementing EDI and EC can be prohibitive. However,
there may be an opportunity to mitigate this using the emerging Web technologies.

Session 4

Topic

Maintenance and ship handling data, focused on ISM Code. Who maintains data of
delivered ship and design changes after delivery? Who keeps the operations manuals
updated?

Participants
J. Garvey

T. Imaizumi
T. Koyama
T. Maruo
U. Rabien
D. Rossi

R. Schaffran
R. Vopel

Conclusions

One of the Japanese delegates reported the results of discussion in breakout group 4. The
theme of discussion for this group was focused on maintenance and operations data with
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reference to the IMA code. The presenter reported that in the first half of the discussion,
Dr. Koyama explained the ISM code.

The presenter summarized what was presented. The goal of ISM is to insure the safety
of the ship by identifying and defining the responsibilities of the owner and builder. The
captain and seamanship for example are the responsibility for the ship owner/operator.
ISM addresses the hardware such as the hull, as well as the operating skills of the crew
including software. ISM also deals with how the safety of a vessel is to be managed. The
ISO 9000 standard is being applied to equipment suppliers and builders, and, for safety
of the vessel, ISM is becoming a standard like ISO 9000. However, ISM does not specify
the details, only the functional requirements that the owner must establish and implement
his own safety system. According to Dr. Koyama, the ISM code will be effective July
1998.

The presenter reported that the group began their discussion by identifying how various
information is exchanged starting from construction to operation of the ship. The group
created a matrix of the information and who has responsibility for that information. On
one side of the matrix were listed the builder, classification society, and manufacturer.
The lifetime manager was also included as was the repair yard. On the vertical side of the
matrix printed in red, the group listed the product model data for a vessel. The group used
the symbols C for creation, M for maintenance, O for monitoring, U for data user. A
block of the matrix was outlined in red to indicate information required until the ship is
handed over to the owner and identified as the responsibility of the builder and equipment
manufacturers. The remaining information was considered to be data used and maintained
by the management company.

The reporter for the group said that the group concluded that environmental data and
operational data was typically included in the ship’s manuals. However, the
owner/operator is responsible for maintenance of data such as coating thickness and hull
plate thickness over time.

The group also concluded that the product model will change over time from the model
handed over from the shipyard to the owner at vessel delivery. That is, maintenance of
the data is required by the owner or ship manager. The group concluded that this is a new
role for the owner/operator. The group also identified future information needs to
support new businesses or future businesses.

The reporter stated that the group identified four stages for data handling and concluded
that there is a general need to reorganize the information to better understand the
relationships. In particular, the question was asked what information areas does Seasprite
cover and what are the roles of the shipbuilder and classification society in providing and
maintaining vessel data.
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The group concluded that EDI only covers the creation of the product model, but there is
other data created and changed over the life cycle of the ship. The group then asked how
safety data will be handled. The group also recognized that new kinds of information
exchange beyond EDI will be necessary. As a result, there might be some missing points
which require a more thorough examination.

Mr. Garvey pointed out that in the process of filling out the matrix there was a
conspicuous absence of the owner/operator. He noted that session members consisted of
shipbuilders and suppliers, and suggested that in future discussion we should reach out to
the owner/operator community.

Mr. Dallas concurred with Mr. Garvey commenting that the virtual enterprise extends
beyond the gates of the shipyard, and this was a conclusion reached by Group 1 also.
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Closing Session

General Discussion: Where do we go from here?

Japan
Dr. Koyama gave his summarization first. He presented a brief review of the discussions
at the workshop over the two days. Dr. Koyama described three different positions

which were characterized by the key words competition, cooperation, and collaboration.

Dr. Koyama observed that the notion of collaboration and cooperation in shipbuilding
were easy to understand. However, he pointed out that in discussion of competition in
shipbuilding, there was no reference to a target for that competition. He suggested that
the discussants were alluding to Japan as the target, because Japan is the market leader
and wants to stay competitive in the world market.

But Dr. Koyama brought up many of the issues that are facing Japan, in particular the
aging of Japanese society. He pointed out that in various industry sectors, the work force
is aging and there are fewer replacement workers as a result of these demographics.
According to Dr. Koyama, one of these industries is shipbuilding. Consequently, to
maintain its position in the market, Japan must achieve higher productivity.

Dr. Koyama further observed that the U.S. and Europe shipbuilding industries are seeking
to enhance their competitiveness, and see information technology as a key tool for doing
so. His conclusion was that the United States, Japan, and Europe are looking in the at
information technologies with a common target, improved productivity. Dr. Koyama
summarized by saying that throughout the discussions in the workshop, he has heard
nothing that has surprised him. This has been a forum which has confirmed that we have
a lot in common.

With respect to the virtual enterprise, Dr. Koyama stated that to accomplish this there
needs to be common EDI standards and he noted that shipbuilding is a unique industry.
He estimated that there are 20,000 ships engaged in seaborne trade, that this is a very
independent industry, and yet we need to develop a platform in which we must use a
common technology.

Dr. Koyama expressed his thanks to the efforts of the workshop representatives from
Europe and the United States. His conclusion was that this series of meetings and

presentations was a very good opportunity for information exchange.

Europe
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Mr. Vopel provided the closing conclusions on behalf of the European delegation. He
considered the presentations to be good, putting forward the same problems and solutions
faced by Japanese, European, and U.S. shipbuilders.

Mr. Vopel pointed out that shipyards must produce ships with added value, and that
competing with the other countries that have a lower wage rate (implying the Koreans)
requires that shipbuilders must be more productive and flexible.

He also observed that vessels must be flexible or special in light of increasing safety
issues. The public won’t let ship owners, operators, and builders off the hook if a vessel
is involved in an accident with an impact on the environment or a loss of life. Mr. Vopel
concluded that shipbuilders will need to produce safer, more reliable vessels.

With regard to open standards, Mr. Vopel commented that when shipyards made
everything themselves, they had alot of over head and were inefficient. They have tried
to develop information systems on their own, but have been overtaken by the web,
browsers, and other software developments.

Mr. Vopel observed that the discussions during the workshop were lively and to the
point. He felt that the breakout session were busy and that the summary reports to the
workshop were good.

Mr. Vopel said that he believes the lines pointing to the future are clear. The question in
his mind is how are we going to handle this knowledge. Some of the European members
will go back to the STEP communities and tell them we need solutions now, and they
need to be smart and deliver solutions.

Regarding EDI, Mr. Vopel concluded that the representatives at the workshop must fly
the technology flag. He noted that most of the issues related to standards are in areas that
are precompetitive and, consequently, there is room for cooperation.

Mr. Vopel was quite happy with how things went and will try to come up with some
conclusions on his trip home. He expressed his thanks to all and commented that he
thought the setups were perfect. He expressed his thanks to the translators

As a topic for further discussion, Mr. Vopel suggested considering a time line for the
implementation of what was achieved at this workshop. Also suggested for future
discussion is identifying common cooperation structures.

Finally, Mr. Vopel stated that he had initially feared that the workshop would be too
focused, but that a good beginning had been made in discussion of a number of issues. He
suggested that there may be a need for continued discussion in more detail among smaller
groups.
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U.S.

Mr. Dallas spoke on behalf of the U.S. delegation. He expressed his thanks to all the
participants and the organizers for their efforts. He considered the participation by US
representatives at this workshop and ICCAS very successful. He was impressed by the
nature of the discussion questions and how they were synthesized.

Mr. Dallas stated that the first question considered the system architecture for
collaborative shipbuilding, which is a broad business-based issue. The next questions
addressed topics that got into specifics of how this new business structure could be
supported. In Mr. Dallas’ view, each question led to the next and each supported the
other quite well.

Mr. Dallas then commented on the fact that most of the U.S. workshop attendees work
with the technologies discussed. He considered the struggle that most of the U.S.
attendees face when trying to persuade industry executives to agree that there is a need
for the technologies discussed during the workshop. Mr. Dallas stated that the workshop
attendees need to show that there is a business case with the necessary return on
investments for use of information technologies in support of improved productivity in
shipbuilding. He noted that the costs for installation, training, and maintenance of
information technologies can be quite high even though the costs of hardware and
software are dropping.

He noted that information technology is developing rapidly. As information technology
becomes outdated, costs to upgrade or replace hardware and software can be prohibitive.
Shipyard executives are faced with the problem of whether to invest now or wait? Mr.
Dallas stated that shipbuilding executives wrestle with these very difficult issues.

Mr. Dallas addressed Prof. Koyama’s question earlier in this session of whether the first
group talked about the business case in which information technology supports the
shipbuilding strategy and the objectives of shipbuilding. He made reference to Prof.
Koyama’s comment that Japan is faced with the aging workforce and therefore must
improve productivity. He then compared this to the U.S. shipbuilders also desiring to
increase their productivity and having the problem of maintaining a skilled work force.
He concluded that the issues faced by the United States and Japan shipbuilders are similar
with regard to these business cases.

Mr. Dallas then addressed the issue of collaboration in development and application of
information technologies in the shipbuilding industry. He observed that in many cases,
information technology is viewed as a weapon, providing a competitive advantage. As a
result, Mr. Dallas concluded, if you are an executive in a shipyard it may be difficult to
collaborate in development of a technology tool with a competitor.
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Finally, Mr. Dallas summarized these as tough issues, some of which are technical, some
philosophical, and some cultural. He commended the members of his breakout group for
their contributions to the discussion and efforts. He thanked them for helping him
develop a better understanding of their issues. Mr. Dallas then thanked the organizers
and participants for their efforts and contributions to the meeting.

Discussions

Prof. Koyama began and moderated follow-on discussion. He referred to Mr. Vopel’s
comment that he found the meetings over the last two days fruitful. He then put forward
Mr. Vopel’s question: How do we go forward from here?

Prof. Koyama then referred to Mr. Dallas’ comment regarding the need to secure the
support of shipyard executives and agreed that the only way to do so is by accumulating
successful business cases.

Prof. Koyama then commented that information technologies are making advancements so
fast that in half a year everything we have discussed may be obsolete. What will be the
new information technologies? This is, he said, hard to determine.

He concluded that these are the important points suggested by the other speakers and
asked if there were other suggestions regarding the themes for any future meeting.

Mr. Garvey commented that his interest in this meeting stems from his experience in the
1960s and 1970s when computer technology was introduced to the shipbuilding industry.
While the technology made contributions in and of itself, the inability of shipyards to
work together slowed the process of using these technologies.

He observed that we seem to be going through that process now and that the shipbuilding
industry must work through that competitive/cooperative problem again. He commented
that the shipbuilding industry needs to be responsive to its customers and promoted as
progressive. He noted that the shipbuilding industry is often held up as being reactive,
but believes that in many ways we are further ahead than other industries.

Mr. Garvey defined the “race to be second.” This is the case describing people hesitating
to take a step in a new area first. They want to see how the first guy fails before going
following. In his view, this is not always a bad business policy, but sometimes this kind
of forum gives professional people the confidence that they are on the right track. In this
way, these people have an opportunity to work with peers, even though they may be
competitors, with small risk of losing a competitive edge. But, Mr. Garvey noted, the
benefit to the people developing the technologies is substantial.

Dr. Koyama agreed with Mr. Garvey.
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Mr. Vopel referred to the problem of trying to convince the management of shipyards to
take advantage of information technologies. He voiced a strong belief in the need for
business cases and sees them as a means to develop practical solutions. Mr. Vopel noted
that there is the possibility to define the business case for information technologies in the
shipbuilding industry and present it before a forum that already exists. He cited the ECU
type of meeting as such a venue noting that it would reach high shipbuilding industry
management levels directly. He put this idea forward as a proposal for discussion.

Mr. Fritts then drew an analogy between gardens and different views of what gardening
is. In a sense, he suggested, we have the same thing here in regards to information
technologies: We have three different views of gardening. We have plants, or in this case
technologies, that we all equally consider useful and are looking for a common way to use.
He proposed that rather than looking at global cooperation, it may make more sense to
work together on a case-by-case basis.

Mr. Vopel suggested that we may be able to identify two or three groups that have a need
to talk to each other in an electronic way. With a lot of preparation, we could then bring
them together to find out how this can be achieved. As an example, Mr. Vopel brought
up the interaction between model basins and shipyards during predesign. He asked
whether that could work if focused in such a way.

Mr. Fritts responded that he thought the best way to make progress is to pick an area in
which there can be rapid progress. This brings up instances of other applications and
there is a snowball effect.

Dr. Koyama then referred to Mr. Garvey’s earlier comment which he understood to be
similar to Mr. Fritts comment: to go beyond a passive or reactive attitude. Dr. Koyama
suggested that Mr. Garvey’s perspective was a view of the problem in a more
competitive light. In that case, by virtue of competing we would stimulate each other into
more proactive use of information technology in our industry. Dr. Koyama likened this
kind of situation to an olympic competition with separate events such as 100-meter dash,
a 500-meter dash, and so forth. But Mr. Garvey’s point and Mr. Vopel’s points appear
to be the same. Mr. Garvey agreed.

Dr. Koyama then asked Mr. Vopel to elaborate on the communication scenarios.

Mr. Vopel hoped that the industry would find these scenarios and noted that this
depends on the penetration of information technology into the shipbuilding industry. He
suggested that there are systems in place that are not used or not sufficiently used for
communication, and that maybe we should start with these cases rather than with those
that require introduction of new systems.
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Mr. Vopel observed that on the supplier side, there are those that are using information
technologies, but there are those that just sell from stock and are not interested in
interactive exchanges. He said, for example, from EDIMAR is looking into cranes since
these are large, sophisticated systems that are highly customized. In another example, the
MARVELOUS project is looking at jumbo-izing as a case since this is also highly
collaborative. Through projects such as these we would be able to showcase these
systems as an alternative to a paper-based system. I would ask the EU projects to come
up with these kinds of scenarios.

Mr. Vopel stated that under pressure of EXPO ‘98 to EU, maritime research had to
produce sexy results in order to convince the general public that there is a benefit to
spending all the money on these projects. As a result, they were pretty creative with
their demonstrations which are actually being built and will be on display at EXPO 98 in
Lisbon in May through September 1998. Mr. Vopel stated that he is looking forward to
this opportunity for the shipyard community to sell these projects to a public familiar
with the shipbuilding industry in only a casual way. He suggested that if such
demonstrations can convince a younger generation that shipbuilding has an exciting future,
then they may also convince a CEO that there is an exciting future.

Dr. Koyama summarized the views expressed as:
* [Itisnecessary to describe business cases that convince shipyard management.
* Itisnecessary to describe cases that can be used to convince the public.

He also suggested that peripheral organizations can work together and, as a result,
accumulate such cases. In Dr. Koyama’s view, EXPO ‘98 is something that will happen,
but that those involved in the shipbuilding industry should not just sit and wait for
business cases to happen. He stated a belief that there are some implementations that can
be accomplished to support business goals and opportunities in the near term if we agree
on some of the common issues.

Dr. Koyama continued that a common issue to all the attendees is that shipbuilding top
management has yet to have a full understanding of the benefits that can accrue to their
businesses. In order for them to deepen their understanding we must accumulate business
cases, but these will not just happen. Dr. Koyama urged that we must bring about those
cases by being more active and not passive. He asked Mr. Garvey if his suggestion was
to generate competition within our group.

Mr. Garvey responded that this was what he was suggesting and added that meetings like
this promote confidence among the community of technology developers that they are
exploring the right areas. He commented that nothing moves a company forward faster
than seeing the other competitor going forward. With respect to information technology,
Mr. Garvey stated that he thinks it is clear to everyone that this area is developing
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quickly, and there is a serious risk of being left behind. This, he continued, is a big worry
among business people who do not have a solid business basis for their decisions.

Mr. Dallas commented that education and training are needed among executives in
information technologies and the related business issues. He stated that executives have a
knowledge of shipyard processes and issues, but not of new processes or opportunities.
He said that he believes we must cast information technologies in terms that are familiar
and relevant to shipyard executives. He thinks that information technologies create new
ways of doing things. Mr. Dallas gave as an example his experience with NSnet (see the
briefings above) and tried to convince shipyard executives that e-mail is important. He
compared e-mail to the use of fax machines but at a lower cost. Mr. Dallas observed that
many of the meeting attendees are designers and engineers and don’t understand the
thought processes of the executives.

Dr. Koyama then asked the Japanese representatives how they have dealt with their
bosses and asked if they had any experiences that could be passed on to the other meeting
members.

One of the Japanese representatives expressed surprise that there was so much interest in
how to get shipyard management involved. He shared a rule that he and some of Japanese
counterparts have used to get their management involved. This, he said, was to tell them
that Europe is far ahead and Japan will be behind. He also commented that in many cases
he and his counterparts haven’t accomplished the targets for which they aimed. When
this has happened top management was disappointed and felt they had been cheated or
misled by the system people. But now they are saying that this is not true, that is, that
they are seeing the benefits of the information technology deployment. The Japanese
representative suggested that maybe European and the United States meeting members
should say that this is happening in Japan and we must catch up. He then asked if there
were any experiences that the suppliers represented could share.

Mr. Ito commented that many of the executives in Japanese shipyards are engineers, and
they understand internet and information technologies. For them, however, the main
issue is cost. So far they have identified the web as an economical step in advancing the
use of information technologies. For example, Mr. Ito said we first tried to exchange
drawings in electronic formats. In this case, Hewlett Packard plotter driver is used to
create a file for drawings. For technical documents, Mr. Ito stated that his company used
the Post Script format and saved the information to file. They are now using the Adobe
pdf format since a Japanese version was introduced in May.

Mr. Ito continued to say that, as for drawings, his company saves them as vector data
rather than raster and Japanese characters are saved as text. They have not used any
special compression methods. So that without a lot of extra cost, Mr. Ito said, his
company is implementing EDI. Mr. Ito said that these issues are related to the ways
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Japanese shipbuilders and suppliers are using information in their companies and
recognizes that attention must be paid to future protocols.

Dr. Koyama then asked for another comment from more senior management represented
at the meeting. He asked if there were another successful Japanese project to which we
could refer. He then suggested that maybe European and the United States delegates will
go back to their management and say that Japan is ahead.

Another member of the Japanese delegation noted that all the people that participated in
the Japanese CIM project took that information back to their respective organizations. In
this way, they had common concepts but had to work under different circumstances and
environments to implement CIM in their companies. He referred to his company’s
efforts where they implemented some of the results from the CIM project. He then
commented that his senior management attributed their success to participation in the
CIM project.

The meeting discussion then turned to follow-on activities to this workshop.

Mr. Schaffran from the United States delegation then suggested that an international
vision for the role of information technology be developed. He suggested that there are
cases where United States, Japanese, and European projects can benefit from sharing of
information between efforts. He further suggested that there are areas where European,
Japanese, and the United States shipbuilders should work together rather than separately.
Mr. Schaffran then recommended that there be one more meeting to discuss this subject.

Dr. Koyama then referred to comments made by Mr. Vopel in which Mr. Vopel said that
this kind of cooperation should be continued.

Mr. Vopel suggested that meeting delegates work together in developing STEP. He
commented that there are a number of bottle necks and that there is a need for more
implementation efforts. He commented that a standard becomes very large, and if we
wait until it is complete, it may be overtaken by technology. Mr. Vopel stated that the
software vendors and the shipbuilders need to be working together. The shipbuilders can
define business cases that would establish prestandards, and the software vendors could
do the development. Mr. Vopel continued, saying that he was never in favor of
premature standards, but has changed his mind in this case. He said that developing a
standard just takes too long.

He suggested that STEP is a place for higher-level applications where shipbuilders can
work together, and, at a lower level, standard parts catalogues can be developed. In this
latter case, Mr. Vopel said, industry should just go ahead and do it. In this way,
shipbuilders will see the advantage very quickly. He noted that some of the European
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projects have focused on this approach in getting suppliers on board and said that
shipbuilders should push the high-level STEP work.

Dr. Koyama then asked Mr. Hanson what he saw as the relationship of this kind of
meeting to ICCAS.

Mr. Hanson commented that computer applications in ship design and construction and
exchanges of information on these subjects are what ICCAS is about. However, he noted
that ICCAS is not a working group. As such, in his opinion, a forum like this would
supplement the development of information technologies in the industry. In hind view
there is no competition between ICCAS and this type of meeting to push development.

Dr. Koyama agreed with Mr. Hanson, and Mr. Dallas added that maybe this kind of
forum feeds into ICCAS, and it may be possible to include an executive track at ICCAS
meeting.

Dr. Koyama then observed that the meeting was coming to an end and asked, “How
should we follow-up?”

Mr. Garvey stated that he had observed the dynamic of the last two days and how
people interacted. He said that there was the possibility of getting carried away by the
enthusiasm, and suggested the meeting delegates digest what has happened during the last
few days. In particular, he would like to get back to Dr. Koyama and the Japanese
delegates to discuss further the next step. He suggested that Prof. Bunch would do the
same thing with regard to the European delegates, and together they would talk to the US
delegates to see if there is concurrence in pursuing the issues raised at this meeting.

Mr. Vopel agreed and suggested that he felt it necessary to reflect on the proceedings,
then find the right way to go the next step.

Mr. Garvey cautioned that one danger is to jump to conclusions on what is the next step.
He suggested the attendees should let standards and other aspects of information exchange
develop naturally and not be forced or imposed.

A member of the European delegation agreed and stated his opinion that there should
evolve a more natural basis for follow-up discussions. He suggested that the attendees
find natural relations between companies such as relations between shipyards and their
suppliers, using those to define needs.

Dr. Koyama noted the commonality on the preceding statements and summarized the

consensus that workshop delegates go back to their own countries and consider the
creation of a common vision. He further summarized that there should be a continued
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exchange of information and ideas, and that attendees should also promote the
cooperation in a natural way.

With this the session was concluded.
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Objective:

Develop and Implement an Electronic
nformation and Communication System that will
nelp to reduce the Time and Cost of the entire
‘Ship Design and Construction Process from
Concept Development through and including
Life Cycle Support

IT, if properly developed and implemented, will play a major role in
helping U.S. shipyards improve their competitiveness
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Support Creation of Collaborative Shipbuilding
Business Enterprise that are Globally Distributed

* Allow for the Interactive and Responsive use of
-Enterprise-wide Information Sharing

* Leverage off of Open and Widely Endorsed
Standards
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Overall Status

~ m Basic technology infrastructure in place
u Content developed and made available
a Able to provide resources for collaborative
i < work _ .
.. w Education and Trainlng resaurces hava been
L devaloped -

}v NSnet Entry Vzew :

_.-n > S on g
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* Project Goal

" m Introduce the US. marine industry to new and
. emerging information and commumcanon
technolog;es
. m Provide the cultural infrastructure necessary
-for the marine Industry to incorporate
R tntormat:on technalogles /n thelr busmess

Project Objectives

m Education and training in emerging

© - information technologtes B

" m Createa “pull’ for adapfton of emergmg
information technologies - g
- .m Creata and maintain an expertise in
e apphcaﬂon of. emer't information:

- Project Participants
'm Marine Systems‘Dlvision of the University of

‘Michigan Transponat:on Research Insmure
(UMTRI-MSD)

: u Washington Dacts:on SUppon Group (WDSG)
- m Shipbuilder's.Council of Ametica (SCA)
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SHIIP - SHIPBUILDING INFORMATION INFRASTRUCTURE PROJECT
SPARS - SHIPBUILDING PARTNERS AND SUPPLIERS

Multi-National Shipbuilding Workshop

Electronic Data Exchange and
- Communication for Shipbuilding in the 21st
Century

October 20-21, 1997
Yokohama, Japan

presented by: Christine Languedoc
Danielle Fernholz 1



SPARS

SHIIP to SPARS

R RS

Customers
Subcontractors
Suppliers

Requirements
Design
Maintenance

Supplier Management
Collaboration
Electronic Commerce
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SHIIP

Allow People to do More with Less
Shipbuilder
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SPARS

SHIIP to SPARS

(

Scope

Enterprise

Busmess

Scope

Processes

Technology
Scope

10/20-21/97

ERRITI . TR

SHIIP SPARS

Customers
Subcontractors
Suppliers

Requirements
Design
Maintenance

Supplier Management
Collaboration
Electronic Commerce
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SPARS

SPARS Implementation

¢:s omii P

VES - Virtual Enterprise Server

VEC - Virtual Enterprise Client Shlpy ard

S prime

VEC

VEC
Tier 1 ¢ Tier 1
Subcontractor Subcontractor

VEC  VEC

Supplier VEC Supplier
10/20-21/97 Supplier
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First MARITECH Grant

. Three Year}.ro}m Began April 1996

o .o~ U 34‘7%
. Government Funding of $2,112,474

e Administered by(MAiAa
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Standards Development Work @

 Represent Marine Manufactu{rér& i:o/étanda

7 Ac 2 ([ -

Setting Organlz\flon S

/ —

rds et
/\W@ ,

- Lead ISO TC8/SC3-as Chair and Secre arlat )@\%/

_ w k) e
J Helq N? in Conversmn to Commercnal
Standa 4

/7’!17
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Partlclparnwin Carrying Out Work

1 2 B
Science Application éti/r\gr@se Newport News>
International Corp. echnologies Shlprlldlng
N - R
Ingalls Shipbuilding Computervision Kockums Computer
Systems
M. Rosenblatt & Son Balance Technology International Marketing

- and Business ’
NIIIP Consommechn;@ NSWC Carderock

5 Y
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Catalogs on CD ROM’s or WWW

2
e Catalog Can Be Posted on MMA'’ s Web Site At
http:/fwww. marmach. ord

. Or Posted on Manufacturer s Own Web Slte With
Link From MMA )

o) e
e Catalog Can Be on CD ROM O/
— Cost About $2 g3 nst Several Hundred for
Paper Catalog /

Electronic Data Exchange and Communication
20-210ctober, 1997 for Shpbuilding in the 21st Century:Yokohama
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INTERNATIONALLY ACCEPTED STANDARDS

FOR MARINE MACHINERY AND EQUIPMENT
. [ARSAI A 2 I {}* Fo

ElectrC
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PIPES
Product Information, Purchasing, & Engineering System

Needed - PIPES to stream the data to the purchasers software
Define the sets of data required by each business transaction

Provide “agents” to gather data in proper formats and transmit
with proper protocols

Use neutral formats to eliminate modifications and additions to
product data

Electronic Data Exchange and Communication

for Shpbuilding in the 21st Century:Yokohama 22
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Goal and Program Relations

ProcessTOOLS
NIIIP/
SPARS

” Electronic
Catalogs i

¢ PRODUCT: Maritech Agile Shipbuilding Toolkit (MAAST)

® GOAL: Increase the efficiency of American shipyards by
providing infrastructure and processes for agile, cooperative,

distributed shipbuiding ENTERPRISES (not just individual
companies). o

Related
Technologies

JapanEDl.ppt. 10/9/97 4:15 PM page
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Focus of MAAST

® Specifically, MAAST is meant to enable:
® Virtual Shipbuilding Enterprises (VSE’s)
® distributed, collaborative mix of resources,
facilities, & talent

® Distribution and control of ship estimating,
design, and construction process

® For ‘98, MAAST development will focus on pre-
contract enterprise activities:

® Pilot activity starting 1/98: “real” application
® Prelim. design & estimating, VSE formation

® data developed for pre-contract will be usable
post-contract

page 6
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MAAST Enterprise Model Logical Structure

\
Process statement of work, schedule parameters
Model ' ule p e
A A roles
actors Business l:)c(i)(lalsti'cnaI
Model g.
constraints
( . -
Product '
" Model - - perf est
——product st -
produ structure (form & part
~“function) ] attrib.
budget, conflicts ,
& status
Product Information Model
\

JapanEDLppt. 10/9/97 4:15 PM
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The MARIS Web Site
Frontpage

MARIS ! Welcome - Netscape

File Edit View Go Communicator Help

Welcomeito MARIS !

TN6 wotid-wide initiative for the Global Information Society was
conceived by the European Commission and presented to the G-7
countries in February 1995 during a conference in Brussels. In general
the initiative aims to define and suppod a famework that will help our &
societies 1o progress successiully to the information age. A great B8
number of questions will have to be tackled, ranging from the B8
inter-operability and inter-connectwaty of existing and evolving
informatien systems to the democratic patticipation of citizens and the
suppar? of cultural diversity in the emerging information society.
MNARIS (Marioe frformation Society) is one of eleven pilot projects
in the Global Information Society indiative and will provide an open
framework under which sub-projects demonstrate the potential benefits
of information technologses and telematic appkcations for a broad range
of maritime actwities. The objectie is to show the advantage of global
information and communication systems through setting up specific
applications. These will mitially build on existing systems and are
intended 1o be entirely user-drwen. Moreover MARIS will help in the
. establishment of a gichal martime information netwark for which contact
points and links are provided,

Navgale Bhe MARIS sde by choosing fiom the &t of iopics on the latt.
Atochas iocaled at the botiom of eack page will Slow you 10 go directly
1o the MARIS fopos; a cikicon the MARIS Ingowill always beng you bads o this page.

E-mail marisgidg3.cec.be

Last modificalions: 16 - 09 - 97
Alirights meerved,
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Mr. HogWﬂv (EU)

Electronic Communication in Shipbuilding
International Workshop - Tokyo March 1997

~1400.1997 - 4

Joint Global R&D in the Field of
Information and Communication Technology (ICT)

The Maritime Industries Motivation

Hans E.W. Hoffmann
President European Marine Equipment Council

ook it EUROPEAN MARINE / EQUIPMENT COUNCII.

Ladies and Gentlemen!

| am very pleased for having the opportunity to give this presentation
here in Japan. So, thank you very much in advance to our hosts and to
the organizers of this workshop.

I will give you in my presentation some ideas on the maritime industries
motivation to think about advanced information and communication
technology and to think in this context about European and probably
global co-operation for further developing the technology according to
our needs.

Seite 1



l Content |

~14.00.1967 - 2

o Motivation for ICT in maritime
industries

Trends in maritime industries
Virtual enterprise

Joint R&D ?

N R

et EUROPEAN MARINE / EQUIPMENT COUNCIL

In my presentation | will give you at first some ideas on the motivation of
our industry to introduce ICT.

| will continue in highlighting some actual trends in maritime industries
and will from there give a definition on the virtual enterprise.

At the end of my presentation | will discuss some aspects for
collaboration.

Seite 2
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Motivation

»

Informatiory

Amount of data

+1403.1907 - 3

more Information earlier in better Quality

Primary Effects:

« Better Data Basis for Secure Decisions

o Less lterations

o Earlier Availability of Product Definition Data
« Earlier, more Reliable Material Purchasing

« Earlier, more Reliable Manufacturing Data

« Availability of Life Cycle Data

>

Request Contract Start of Production

©BALance Tec! Consulting
Me: tokyo-hofmann,

DeliveryfA
|
EUROPEAN MARINE / EQUIPMENT COUNCIL

Let me start with the motivation to introduce advanced information and
communication technology into our processes and organizations. The
dilemma in shipbuilding including its related partners, i.e. suppliers,
classification societies etc, is, that in the contract signing phase all
relevant decisions have to be based on very limited hard data.
Decisions are taken on the basis of estimates and on the basis of
peoples experience. This is even more true if we have to sign contracts

for totally new products.

The chance we see in newly available information and communication
technology that we can overcome this decision dilemma by generating
more information earlier and in better quality.

Naturally, the ultimate effect should be to make our products
commercially more viable, i.e. reducing our costs. However, the more

practical effects are:

—_— Read the list! ‘ Qe Wdobel!

The latter effect may even improve our products by adding additional

values to it.

Seite 3




l Challenge and Trends |

-1403.1997 - 4

l

— o Automation
[ )

~ - Internal process integration
7 Increasing outsourcing
~ ¢ Global sourcing
&

Integrated intra-organisational
business processes

— _—

o iy L EUROPEAN MARINE / EQUIPMENT COUNCIL

Triggered through thcte/# emerging new technologies and through a
world wide pressure to reduce costs and to improve internal processes
for the entire maritme industry, we can observe challenges and trends
in the industry.

A natural and ongoing trend can be observed to more automated or
robotized systems within the manufacturing process.

Island solutions of ,computer added" applications grown in the last 20
years become more and more integrated process solutions.

A significant trend to outsource major parts of administration, design,
manufacturing and maintenance can be stated. Here, because of the
high cost levels in industrialized countries, the idea of global sourcing
for materials and also different services is of increasing importance.

These outsourcing and globalisation trends logically need a more
sophisticated and deterministic organisation. Companies involved in the
same business process have to be interlinked more closeley. Therefore,
more integrated intra-organisational business processes are required.

Seite 4




Virtual Enterprise

A Virtual Enterprise is a set of temporary linked individual
companies clustered to fulfill a timely restricted business process
and behaving for that business process as an integrated
enterprise enabled by advanced ICT.

I

© BALance Technology Consulting
e okyo noMmenn. ppt

EUROPEAN MARINE / EQUIPMENT COUNCIL

The availability and recent trends in advanced information and
communication technology combined with observed challenges and
trends in the industry in general and in particular for the maritime
industry lead to what we understand today of a Virtual Enterprise.

—— - Read the Definition o @ e

[}

Seite 5




' Succes Factors for VEs l

=1400.1907 - 6

¢ Open Communication
Infrastructure

o Openess of Software Systems

o Agreed Data Exchange
Standards

o« Harmonized Work Flows

o Dynamic Inter- and
Intraorganisational Re-
organisation

Faermetiigi ? EUROPEAN MARINE / EQUIPMENT COUNCIL

Having said this, we have to understand that there are some critical
factors, making this Virtual Enterprise a success.

Maijor factors to our understanding are:

————=> Read the factors.$ fale Lot oec

If we cannot overcome traditionally grown organisational structures or if
we cannot agree on common platforms for communication we cannot
benefit from the advantages of available technology. To be very clear in
this. We believe that to realize succesful Virtual Enterprises it is not a
problem of availability of basic technologies, it is a question of
configuration of these technologies to our needs and a question of
organisational changes.

This is not a one step approach. Once started, there is a need of
ongoing and dynamic changes. We have to become more constantly
learning organisations.

Seite 6




Howevev

l Co-operation Wanted |

- 14031907 - 7

o Complex Requirements
o Small Market for ICT Vendors
e Small ICT Vendors

o Emerging Standards Need Co-
operation

¢ Shared Costs

LD e i EUROPEAN MARINE / EQUIPMENT COUNCIL

The configuration problem of available technologies will not
automatically be solved by the ICT-vendors. Therefore, the maritime
industry itself has to step into it. We believe, because of some of the
following reasons, this need can be supported by an increasing level of

co-operation. ?
At first within maritime industries theré"some special, maybe more
complex requirements, e.g. compared to batch production.

Secondly the maritime industry provide a relatively small market for ICT
vendors. Automotive industry is much bigger and therefore much more
attractive for vendors. Additionally, ICT vendors for the maritime market
are often fairly small. They often do not have the capital basis to
develop solutions on their own risk.

To develop required standards, e.g. for the exchange of data, which is
in the interest of users, is not necessarily in the interest of software
vendors. They earn their money with particular services around their
propriatary products and very seldom by serving general standards.

Last but not least, because the maritime industry in total is not very rich
anywhere in the world, co-operation will reduce costs.

Seite 7



l Joint R&D for VET |

-1403.1907 - 8

¢ Uncritical pre-competitive R&D

¢ Reduced costs forComplemen-
tary R&D for Virtual Enterprise
Technology (VET)

o Acceleration of availability of
VET platforms

e rnmarn gy o EUROPEAN MARINE / EQUIPMENT COUNCIL

Of course, there are many objections against co-operation. Mainly if you
think about co-operation horizontally between direct competitors, i.e.
shipyard/shipyard, supplier/supplier.

But, if you start thinking about it more vertically, i.e.
shipyard/supplier/classification society there is suddenly much more
logic in co-operative actions.

Some topics are even uncritical for co-operation between competitors.
Whatever can be done with joint forces will lead to an earlier availability
of Virtual Enterprise Technology. This will help the entire maritime
industry in the competition with other industries.

The ultimate competitive advantage will just be gained by those
companies who will timely lead the commercial application of the
technology.

Seite 8



Platform

14031997 - 9

o European R&D programmes -
proved platform for co-
operation (in Europe and
beyond)

¢ MARIS - chance for global co-
operation, exchange of views
and to build a common
infrastructure

it o EUROPEAN MARINE / EQUIPMENT COUNCIL.

Today, for us in Europe available R&D programmes provide a proven
platform for co-operation. It was a hard time learning for many
companies and still many have not learned it at all. However, those
companies who understood the spirit and who overcome to just argue
about competition, benefit from these European initiatives a lot.

MARIS, not as a programme, but as a political umbrella, gives us a
chance set up a global level of co-operation. It may provide to all of us
an opportunity to exchange views and maybe also a starting point for a
common global infrastructure for the maritime industry.

Seite 9




| Dissemination and Globalisation I

+1403.1997 - 10

SEASPRITE N MARVEL

Global = -
Platform for

Information

MARVEL OUS Exchange and
Co-operation

© BALsnce Technology Consuiting
e lokyo-hofimann. ppt

EUROPEAN MARINE / EQUIPMENT COUNCIL

For the moment, Europe put three projects into the context of the
MARIS/MARVEL initiative. | am convinced that within this workshop we
will learn about more projects from the other G7 countries. | hope that
we can make these projects the platform for a global communication or
even co-operation in the future.

Beffore ylou will learr/ morg abouyt the thfee Eupqpearyprojegts MARV
OYS, SEASPRITE/and EDIMAR fro y coflegueg, e Wil shpw yotv/a
ideo/produted fof the £ufopgar| Cgmmigsion apgut NARVEL/ ltiay
give Aol sgme\pore ideas\oh the-European perspective.

Thank you very much
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Electronic Communication in Shipbuilding
International Workshop - Tokyo Oct. 1997

; . —_ - 15/15/97 - 1

EDIMAR

Electronic Data Interchange for the European Maritime
Industry

ESPRIT Project No.: 22.624

Alfred Mechsner _
Howaldtswerke-Deutsche Werft AG

Dr. R. Ahlers
BALance

4. © BALance Technology Consulting I-g_l EDI @AR éﬁ
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Standards

-15/15/97 - 8

EDIFACT (Electronic Data Interchange for Administration,
Commerce and Transport)
O international oriented (ISO 9735, UN/ECE)
O branch independent
= Maritime Subset development under EDIMAR

B orsedodbin,

STEP (Standards for the Exchange of Product Model Data)

O international oriented (ISO)

O branch overlapping

= Support of Application Protocol AP226
(ship mechanical structure) under EDIMAR

Aa. © BALance Technology Consulting I = l EDI mAR é\_
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Maritime Industry’s Virtual Enterprise Linkage
Open User Syndicate

- Seminar
Electronic Communication in Shipbuilding
Tokyo, 20-21 October 1997

Joachim Brodda

Z‘BALcnce

Technology Consulting

MARIS

MARIS I
VISION AND MARITIME
POLIMCAL WL INFORMATION SOCIETY

REFERENCE SAFEMAR MARTRANS MARVEL MARSOURC
o e oo l oot | | s

NOMINATED I I I Il I

"‘:gg'l; “Eﬁﬂ"’;" © n:r.o.::nao Lo;?:vlc: | 51’3'.‘.'.'52 I

PROJECTS AND 77
i

PROJECT PROPOSALS MARVEL OUS, m _
. \ SEASPRITE

/}:‘ e g ]

INTELLIGENT
MANUFACTURE

rit
s/ BALonce marffel ous
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MARVEL OUS and its ESPRIT Framework

Maritime Industry’s Virtual Enterprise Linkage
Open User Syndicate

A European User Group Reference Project (EP 20.623)
..... open for global co-operation.

... to identify and harmonise generic requirements for use of
advanced IT in manufacturing and engineering and to ensure the
feasibility of the requirements and translate them into
development projects (7 programme ESPRIT 8-16).

o/ BAlance marﬁeLaus@

Industrial Targets / Workprogramme I

MARVEL OUS will ...

Q ... identify relevant process chains for design,
manufacturing, logistics and survey (life cycle covering)

Q ... identify current levels of IT and CT applications

Q ... identify potential information technology and
communication technology to improve productivity in
process chains

... identify gaps in current applications

... promote application concepts through pilot installation
and demonstration of state of the art IT and CT

Q
Q
O ... initiate know how transfer measures
Q ... trigger new RTD projects

@LBALance
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Project (Matrix-) Structure

Task 1
Harmonisation and
specification of user ‘
requirements
Task 2
Demonstration support ‘
and organisation
Task 3
Harmonisation of ‘
formats and protocols

Task 4
Definition of R&D gaps »

o/ BALence mazﬁ.eLnus@

Migration Towards a Virtual Enterprise |

Full blown companies

gutsourcing of divisions /
epartment

Central organisation of
ith‘a enda%t expert
companies

gornnﬁctiviEya of comganies
pr(?(fu&g at’a common

¢/ BALance
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The MARVEL OUS Approach

Existing standards
Available technology

Real business cases

o/ BAlance ma:ﬁeLaus@

The MARVEL OUS Network

Internet Technology
O also for the internal communication

Homepages at each partner’s site
O provide relevant enterprise information but
for the business partners only l
Harmonised structure and standards [

O find and view
Q0 comment or edit
m - o

@LBALcnce

Technalogy Conautng
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Demo Scenario overview

pre-design

consultant “hull a:!;:dptlon_]

~ (R ‘,{ booklet [test r_ésult; towing tank

“hull descrlptlon
steel design
consultant

steel designl
[ steel design /.ppmval

DNV

| component inclining test data
| certificate !—--g steel design / .
supplier R N welding simulatlon
order/
order response

delivery er respon

'orm N

— steel production site
outfitting

ating ow
production design D:tﬂ“tltlillgn‘:esign )
S c
® ‘ BALance matﬁel ous

W et saye to?

Results

The IDEF-0 model | The questionnaire|

} Demonstrator user feedback I

o/ BALance marf%el ous

[ SpussmmSea:

Seite 5




MARVEL OUS partners

[/

o/ BALance

S e v s

OUS - Open User Syndicate

® MARVEL OUS is an industrial project
Users are commercial partners in the different process chains

® The kernel of the actual Euro-Project are shipyards and classification
societies

B MARVEL OUS invites suppliers, shipping companies, model basins for
an active own-cost participation

® Funding for additional projects depends on availability of programmes

© mz:_ffﬁLonce mar_ﬁ.eLaus@
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Conclusions on Standards
B
QO Hundreds of standards exist, few used
= not relevant for today’s needs
= need amendment or enhancement
o industry implementors not aware of them
= users not aware of the underlying standard
Q IS0 10303 STEP has the greatest potential
O Internet/www standards and protocols are developing
quickly and gaining acceptance
QO De-facto/proprietary standards become established much
faster than ISO standards
oL YLonce

[Rp——r

%

SIGs - Special Interest Groups

U Special Interest Groups are the forums to interlink
the maritime community towards a successful team

U Three Thematic Special Interest Groups formed
= Marine Networks
= EDI
= Product Data Management

U Transition of Project Results into Real Life

U Broader Basis - Higher Acceptance

O Platform for Know How Transfer

QL BAlLance

L pe——

oSl

Seite 7




Special Interest Group - Structure

m——
First Step Second Step Third Step
define problem agree on a common solution release industry
select the responsible for test implementation procedures and
distribute homework standards
¥ t i DIl
Problem encountered the problem 'w’roms.:ls pvoposg:l. Rol:&z:':’r:‘t?rim
ol m
in daily business to the I"i?es;w l&mion solutions standard
[ Test the proposal | [ Proposals for refinement _ |
Research projects

(Regional, National,
European, Global)

o/ BALance ma:ﬂelnus@

MARVEL - Global

SEASPRITE ¥ MARVEL

Global
Platform for

Information
MARVEL OUS Exchange and

Co-operation

EDIMAR

° _4:_‘3_"}""“ mar_ﬁel_qus@

Seite 8




Reference 10






“ The SEASPRITE Project |

Software Architectures for Ship
Product Data Integration & Exchange

Jerry Goodwin

@ Lioyd’s Register of Shipping
London, UK

-1en0wr - *snspnms

—_—

POLITICAL WILL IFORMATION S00ETY
REFERENCE SAFEMAR ARSOUR
PROGRAMMES OR I iy I IMAWNS I MARVEL sou!
AREA OVERVIEW PoLLTOn. TRANSRORT NOUSTRIAL mesouRcEs

COORDINATION
PROJECTS

NOMINATED  [mzcrmome T
PROJECTS l--l
P eomgALS |susmms|| EDIMAR IlOUALlN!TI
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Seite 1



n SEASPRITE I

The way we work today!

o Ship plans are the main means of
communication between business partners

o Manual re-entry of data is prevalent
o Many tasks are carried out sequentially
» Change control is labour intensive

17 - 3 *-SEASPRITE
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H SEASPRITE Vision I

A vision of the future!

o Using information technology to improve
industry performance

o Virtual enterprise solutions with data sharing
between business partners

¢ Re-use of ship design data in all ship life-cycle
phases becomes possible

o - s *-SEASPHWE

== Private Database

ﬁ_mﬁgplgcatedIShared
Database
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u SEASPRITE Project I

Objectives
« Develop a ship product model to support the
business needs of industry (STEP)

* Prepare state of the art software that supports
electronic data interchange

« Demonstrate data exchange in specific
business case scenarios

« Increase the competitiveness of the European
shipbuilding industry

o7 - 7 -*-SEASPRITE

“ The SEASPRITE Consortium I

N TA

7 [

Lloyd’s Register, BMT, GEC-Marine : =

Kockums Computer Systems, Tl

’ II-

Kvaerner AS, DNV, SINTEF —

MARIN —

i N .

Sdensoe Steel Shipyard, Maersk -t

apa Uy _'_
Instituto Superior Tecnico

w8 *-SEASPRITE
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n SEASPRITE Status |

Approved in principle: January 1996
Technical Annex completed: April 1996
Contract awarded: June 1996
Project start-up: July 1996
Project completion: c. June 1999

SEASPRITE is 40% complete in October 1997

o - 6 ﬁsmsrnw&

u SEASPRITE Targets I

Application areas

¢ Hull definition data
Q hull form shape and topology
Q ship arrangements and compartmentation
Q structural arrangements and scantlings
« Data exchange/data sharing between
Q shipbuilder and model test basin
Q shipbuilder and classification society
Q shipbuilder and sub-contractor -
Q shipbuilder, classification society and shipowner

- 161097 - 10

*- SEASPRITE
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n SEASPRITE Standards Impact I

Q AP216 - hull form shape
O AP215 - ship arrangements and compartmentation
O AP218 - structural arrangements

1 - Model Basin to Shipyard
*  Hull Moulded Forms data

2 - Shipyard to classification society
«  Hull Structural definition data - systems

3 - Shipyard to sub-contractor
¢ Hull Structural data - detail parts and assemblies

4 - Shipyard/classification/owner

¢ Hull Structural data, surveys and condition data

s 2 ﬁ.sEAsmlTE
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" SEASPRITE Business Case 1 |

Model Basin / Shipyard
Data Exchange

o - 1 *-SEASPRITE

“SEASPRITE Business Case 1 I

o Information Contents
Q Ship principal characteristics and basic propulsion data
Q Moulded form representation (lines or surfaces)
o Purpose
Q eliminate need for model basin to re-digitise hull form
Q reduce model construction time
Q shorten time for shipyard to modify the design
 Advantages
Q reduced costs

I *-SEASPRITE
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SEASPRITE Business Case 2

Hull Structural Definition Data Exc[lange

¢ |nformation Contents
Q Ship principal characteristics,
Q Environmental loads
Q Structures, plates, profiles,
Q Materials,
Q Spaces, design loads,

I -*-SEASPRITE

SEASPRITE Business Case 2

Shipbuilder to Classification Society
Hull Structural Definition Data Exchange

¢ Purpose
QO eliminate need for class to re-digitise model
O reduce time for design assessment
Q faster approval of arrangements and scantlings
O shorten time for shipyard to modify the structural design

« Advantages

O reduced costs
QO steel ordering is possible earlier in overall design process

w007 - 18 * SEASPRITE
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SEASPRITE Business Case 3

Hull structural data exchange with subcontractor

eInformation Contents
Q Ship principal characteristics
Q Structures, plates, profiles, features, materials
o Purpose
Q eliminate need for sub-contractor to re-digitise model
Q reduce time for detail design/production engineering work
Q shorten time for shipyard to modify the structural design
+ Advantages
Q reduced costs
Q cooperative working is enhanced

107 - 17 ﬁ- SEASPRITE

SEASPRITE Business Case 4

Shipyard/Owner/Class data exchange

« Information Contents
Q Structural definition data from shipyard
O Survey status information (owner and class)
QO Structural condition and defect information
¢ Purpose
Q re-use of design definition for hull condition monitoring
Q provided a mechanism for management of hull condition data
Q shorten time for maintenance and repair
+ Advantages

oo - 18 ﬂsnsmns
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“ SEASPRITE DEM I

Objective

e Develop andtesta software architecture for
managing the exchange of ship product data
between cooperating companies

P *-SEASPRITE

m SEASPRITE DEM Architecture I

Company A : Company B
(eeesccsceseccancanccse -:,- ---------------------- :
LOC%lll c‘:,e nt : Control ¢ | Local client
application : Server ' application
g ~—— . ,----i..
Local ;* Service - Service ™, Local |
software’,  Server ' i, Server isoftware

----------------------
- .
......

software

cesssamsascesssscsscendessonsscsosensenconnnn

- 189097 - 20 ' * SEASPRITE
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u SEASPRITE DEM I

« User and access control

* Product data organisation by projects

« Information object browser (web technology)
« Event notification

* Inter-sever communication

« Data encryption and compression

P *-SEASPRITE

“ SEASPRITE Summary I

Summary of Overall Benefits

* Reduced costs due to more efficient use of data

« Reduction in time taken for design

« Faster approval by classification society

* More efficient use of resources

« Better and more effective change control

 More competitive shipbuilding industry

* Reduced costs and increased safety in ship operation

wionr - 2 *- SEASPRITE
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Dissemination of results

MARVEL-OUS
User MARVELOUS lSOs:rrng
Requirements sia ( )
& RTD Gaps M

EXPO ‘08
SEASPRITE

etc.

-1onnar - 2 *-SEASPRlTE

SEASPRITE

For more information please contact:

Jerry Goodwin

Senior Principal Surveyor,

Systems Development Group,

Technical Planning and Development Dept.
Lioyd’'s Register of Shipping,

100 Leadenhall Street,

LONDON EC3A 3BP.

Tel: +44-171-423-2634

Fax: +44-171-423-2061

P *-SEASPRITE
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Job-flow Image in CIM Shipyard :

Product

SR
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— 3 —_ Management Manage-
. _ ment
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Government i
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(for reference)
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LINKS PI'Oj €Ct (Development of Advanced CIM for shipbuilding based on knowledge sharing )

Shipbuilding
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“ ... . ©Ship CALS Project .
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NCALS : TR ‘

2. EXCHANGE OF DRAWING (WG 2)

1) Reproduction of drawing at client terminal
*Compression methods and resolution of raster data

2) Peproduction using IGES bet. different CAD
*Ship-specific data

*Partitioning of large size drawing

3) Management information

*Cnvertion of information on the covering sheet
into SGML

© Ship CALS Project

KEBIT. BAEMEIEE T ACADY AT LA CERR SN, A RIm
A OENNFTE CARL . KT — 2 ORI K EZ ALY D
igﬁ—cf‘J‘o

(1) TAH T — B OG- EAG 5 1

CADT —¥% T 24T —H#EBL K/ 747 N THER
VBIBE O VIR TERCTEAR J7 14 (gzipZi &) DFEFE

(2) CADT —#LIGEST —# O 5 [m 2 - [T —4 D4y HI 325k
REECADT —#DOIGES TOA AR OBRIER Mafinfi KT
X4 0053 BIEI T EO MR

(3) XD & BRIFHROSCMIL
ISR OB A TR AN ORI E TNIE
S (7 v 7Ly ) #SGMLIL T DR MO MEE

20



TRANSVERSE STRENGTH CALCULATION

SHEETS USING HTML

ng Cc-2 C-5]LC-6] Max /]
1150 HT2[ 58| 207 87| 84] 116] 108 21| 266 OK
|_2|180HT32[ 55[ 196 7 5| 107]_10. 0] 268] OK
250 HT32[ 76| 226] 131] 174] 158 11 3 268] OK |
4125 M 54 98] 12 9] 154] 114 5| _209] OK
5125 MS 06] 50 78] 04| 76| 16 8] 178| OK
6150 HT32] 166] 185| 69| 114] 84| 211 1|_268] OK
150 HI32] 174 4] 100| o1 142] 163 7l_228] OK
B8]150 HT32] 229 4| 130]  74[ 182[ 127 3| 268] OK
914 0 H13 0| 167| 107|_87] 15 ] 7| 268] OK
10160 HT32| 110] 153 78[ 131 11| 132] 18] 228[ 0K

© Ship CALS Project

PRESEEZL SOOI, IO EDRESEE T, Z2IoRLET IO
¥
DV ET AT TFR=NG RS KR LOTTOT, REBDOY V3%
E

DR EREEDL LY & ELLED,

FZCHORE S E EDTDIZUE R A1V TR LTZ . SGMLIER O
HEESHTMLIESUCESAL VoV i B IEAWAWAE 2 TERS
T72>TWES,
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NCALS ,

DATA COOPERATION BETWEEN
DOCUMENT AND CAL. SOFTWARE

‘/ Ship Owner/Class Society
Input Data

Comments .

Trim Cal
(program)

Doc Generation ||
Program

| ]

Input Data
Generation at(repo
Output L. Program w1th ommen «
for Check g‘ %ﬂ t tg&é‘g &ﬁ(
E &
b= Design Cycle

© Ship CALS Project

SCGMLIN LEEELN LB E Y 7 NOT — 2 A RE DR ETE
TOBREAEBIZANWT, RSO ETLBMLIZERICT, 0
BOMARIEL TV ET,
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NCALS

DATA COOPERATION BET. DOCUMENTS

Document for Exchange
‘;P-“‘;Eﬂ“

el
. Specit
v (part-1)%

DB Query
Yard Program
DB

© Ship CALS Project

i) Specification => DB ——> Ordering Spec.
L 3 Document ‘
DB up-date Generation
| Program Ship DB T

TTIBALELIESGML L EEDBED T — 4 O X 5 A F Hiikher .
ZRLTWESDBEH Y 7 B L UDBMRFY 718, FRUs % -0E4-
TOMREDRELE , T OMRER TV -DBA R U= Bhs B Lot
REMOWHEOER A 172> T FOFIEATERLTOET,




NCALS

COLLABORATION FOR COMMON SPEC.

Collaboration

Merge Soft

Ly X

. v -
=B

[0

s

SR
V===

Builder
-B

Builder ' .
-C

© Ship CALS Project
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NCALS i |

1. EXCHANGE OF TECIINICAL
DOCUMENTS (WG 1)

1) Verification of representation function
* Joint writing * Linking drawings and tables
* Part revision

2) Verification of linking with DATABASE
* Updating of RDB and SGML document

3) Verification of linking with calculation software
* Updating of CAL software and SGML document

4) Convertion of SGML Trans. str. cal. into HTML

* Verification of link and easiness of browsing
© Ship CALS Project

9 XEROTHRERICOVWTHRALETY,

T EREEARE AR N AR EER O E e
FBELTHNET,

ERONFITTROBITY,

(D) HICE-FEEOSGMILALENA M- R ER
REAARE A 2L E TR ER- IF S
- SGMLETHEEO R 7 0Bl iIH5 - O oV 5R TE
DSULEEEONMETEEORNER - REDVVIRTE
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TEST ENVIRONMENT
SHIPYARD SHIP OWNER
CAD/
[l;o‘cu'l.ncnl/ g [E—]]_- Document/
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Terminals Te "gl
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sharing server =
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DEVELOPMENT OF CAD-STEP
EXCHANGE FUNCTION USING AP203

CAD
STRUCTURAL
DATA

A

STEP AP 203
STRUCTURAL
DATA

© Ship CALS Project.
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STANDARD DTD AND DEVELOPMENT

OF EXCHANGE FUNCTION
FUNCTIO {.STANDARD DTD' ;
DB (Document Type Definition)
(RDB)

SGML DOCUMENTS

+ CONSTRUCTION

| SPECIFICATION

* ORDER SPECIFICATION

* TRIM CALCULATION
BOOKLET

TRIM CALCULA- | |
TION SOFTWARE |
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SPECIFIC DTD STRUCTURE

PSRN Ty 4 Define Specific
L .21»??’}; iy el

3 Equipmcnt by
4
Asno‘n‘ ga\}ggqf){? agtt{lbute

K
GeneraI Descn txon comes'here
yisis '.Category ‘lteml QataEUnl
: 20! 1A Yl PaebieaNett 1
i Data Descrxpnon comes here
XA P T v,"‘u,gc
'</D|vnsmn Categor ;

Definc Datum
for Document

—r<{:

,,;'Géheral Deséripftior?cdhlfhﬁéé here: {4, " and DB Link
() AW VARIILT o D syig g 1 e e 4 o
*¢/Division.Category 1 ;

; e Seliiy g Byl Ma faea” g
i’;(/ Divi 3] oﬂr"'lll Ca(tegory>"-

.1 LR T gln LA It

1.(/D|V|smn> ,u

Unit for merging from Document for
Exchange to Browsable Document
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NCALS

DOCUMENT FOR EXCHANGE
AND BROWSING
Document for
Exchange ———'B
T Skelton
}Spec,«" l for
(P‘"’t'l)l Builder-A Document for
SR ] Browsing
Merge Soft Bsul;f(‘!:e':-;
Merge Soft Spce for
Builder-B
Document for
Browsing
Skelton
for

Document for Builder-I3
Exchange
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RELATIONSHIPS BETWEEN TRIM
CALCULATION S AND CAL. DOCUMENTS

Load Cond Trim Cal

(program) Trim Cal
(program)
New Condition
i Design
i Can) - Rrecess

Other ”
Calculations.

Design Modification
Process

' . ‘ © Ship CALS Project
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TECHNICAL DOCUMENTS

Ship Builder
W Procure | | Manufac
ment ture

Order. Equipment
::)‘" i '\‘Sp‘ec.}‘ Supplier
- L] Trim Cal
CCGale Sl (somy | [ 1
3 T Trans Str
Class. [ .;."./ Cal Ship DB "A;}' /
Society  Strength (Soft) \f? | —/)
iy’
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ORGANISATION STRUCTURE

MITI Information Technology
Promotion Agency (IPA)

Y

JAPAN STEP
MINISTRY OF | | SHIP CALS PROJECT PROMOTION CENTER
TRANSPORT
Promotion Committee
JMSA (JAPAN MARINE
Planning Committee STANDARDS ASSOCIATION
JAPAN
DEFE DR o
AGEIEJVC(,‘::(: WG1I WG2 WG3 JMEA (JAPAN MARINE
EQUIPMENT ASSOCIATION
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PROJECT OUTLINE

¢ Exchange of technical documents

+ Exchange of drawings

¢ Exchange of data among different
CAD systems using STEP AP 203

+ Testing of electronic plan approval

+ Testing of sharing of ship-related
information |
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PARTICIPANTS

| SHIPYARDS

+
+
+
+
+
+

+

Ishikawajima-Harima Heavy Industries (IHI)
Hitachi Zosen (HZ)

Kawasaki Heavy Industries (KHI)
Mitsubishi Heavy Industries (MHI)

Mitsui Engineering and Shipbuilding (MES)
NKK Corporation (NKK)

Sumitomo Heavy Industries (SHI)

s CLASSIFICATION SOCIETY |

+ Nippon Kaiji Kyokai (ClassNK)

+ SHIP OWNER I

+ Nippon Yusen (NYK)
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Ship CALS Project

Industry specific R&D Project for the
testing of electronic exchange of
technical information related to
shipping and shipbuilding

"© Ship CALS Project
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NeaLs
CALS PROJECT

* Motor Vehicles CALS

s Iron and Steel CALS

s Electronics CALS

» Software CALS

* Industrial Plant CALS

» Construction and Engineering CALS
s Aircraft CALS ‘

» Ship CALS
« Satellite CALS
* Iron and Steel EC

- " ©Ship CALS Project -
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NCALS

Nippon CALS Research Partnership

Ship CALS Project

Ishikawajima-Harima Heavy Industries
Ship & Offshore Dept.
Norio HATA
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NCALS

4. ELECTRONIC PLAN APPROVAL
(WG3)

1) Verification of security

2) Verification of status and version history
information

3) Electronic design review,commenting and
approval

4) Utilize CITIS system developed by NCALS

© Ship CALS Project

NCALS

S. SHARING OF SHIP-RELATED
INFORMATION

1) Representation (SGML, PDF, HTML,VRML)
2) Data management (RDB,Doc.file)
3) Security level

4) Effective link among information

SIGNIFICANCE OF THE PROJECT
ESTABLISHMENT CO-OPERATION
of DIGITAL ‘I AMONG INDUSTRIES
TECHNOLOGY | *Productivity improv ement
[ within the industmes
« SGMLUHTML
« STEPAIGES
* Network
¢ Electronic plan r Upkeeping and improving
approval the spirit of international
* Security SHIP CALS competition in the shipping
+WWW, ec. b and shipbuilding industries
i BUSSINESS PROCESS | SHARING AND REUSE
RE-ENGINEERING ' OF INFORMATION

NCALS

ELECTRONIC PLAN APPROVAL

Shipyard Shipdwner, Class
. Securi
= Q‘(:mw, Dl'"l;yl ugnmn
el h Status. e

i
——History

Commnents CITIS client
Comen ot
[ B -
1T ient
CITIS cle CITIS server CITIS server
for designer for reviwer

€ Ship CALS Project

SHARING OF INFORMATION
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DATA EXCHANGE OF
HULL STRUCTURE

I H KHI
vista]  |Iniecy
SYST
= + DEVELOPMENT OF EXCAHNGE
\//"‘“‘\/ PROGRAM BETWEEN
> 30-CAD SYSTEM AND AP203

; HzZ
| SvsTem: o
) SYSTEM L. excace EXPERINENT OF

f HULL STRUCTURE
MR P AMONG 5 SHIPYARDS
MATES SUMIRE
SYSTEM SYSTEM

NCALS

HULL STRUCTURE FOR EXCHANGE

b
b - X -
"e~ . >TR WELDING
iy “oL \LINE
~.

SIS e A T
ARG o b
BOTTOM SHELL p \D“\~
PLATE { \
! BOTTOM
TRANSVERS "Q’\‘mucnvmu
WEB PLATE N~ -

© Ship CALS Project

GEOMETRIC DATA

;\ o o PLANE PLATE | - STRAIGHT AMGLE |
\? >\ =
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NCALS

PRODUCT STRUCTURE

* BLOCK
* ASSEMBLY
= SUB-ASSEMBLY

* PARTS

© Ship CALS Project
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NCALS

CONFIGURATION CONTROL DATA

design_context
apol ication_context
product_context

« configuration

» product definititon document
* product category co_denign_argemization aseigraent
- document persion_and_or ganizet ion
porson
* approval organization

. . person_and_orgenization_role
» person and organiZzation | product_def inition_mith_sssociated_documents
* date and time cc_design_dete_snd_tim_sss | graent
. l.mitl date_and_time
date_time_role

: calandar_date
local_time
coordinate_univereal_time_of faet

NCALS

_REPRESENTATION BY STEP
Ao pi : yor

Vil

u
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NCALS

TRANSVERSE STRENGTH CALCULATION
SHEETS USING HTML

O Ship CALS Project

DRAWING FOR EXCHANGE

H 1

2. EXCHANGE OF DRAWING (WG 2)

1) Reproduction of drawing at client terminal
*Compression methods and resolution of raster data

2) Peproduction using IGES bet. different CAD
*Ship-specific data
«Partitioning of large size drawing

3) Management information
*Cnvertion of information on the covering sheet
into SGML

© Ship CALS Project

COMPRESSION RESULT OF RASTER DATA

Comprassian Aate Gomparisen
MIDS MR SECTION Tep 3w T Part

7 :
//, e e
" e

Comprassion cath

Dot por ineh
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NCALS

EXCHANGE USING IGES
o | R  Dreees
= Em ==
! cAD-A a8

i MicroCADAM — IGES —+ AdvanceCAD

! MicroCADAM -+ IGES -+ TRIBON

‘ AdvanceCAD -+ IGES + AdvenceCAD (Loop back)
i AdvenceCAD -+ IGES + NaroCADAD

AdvenceCAD + IGES - TRIBON

© Ship CALS Project
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NCALS

3. EXCHANGE OF 3D-CAD DATA
USING STEP AP203 (WG 2)

1) Geometric data
(External and internal structure)

2) Configuration control data
(CAD system used,version no.,etc.)

3) Product structural data
(Assembly tree and their relationships)

© Ship CALS Project
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DEVELOPMENT OF CAD-STEP
EXCHANGE FUNCTION USING AP203

STEP AP 203
STRUCTURAL
DATA

Y

R
_TEST ENVIRONMENT

SHlI’VAKD' ISHIPOWNERI i

CAD/ = = i
Document’ = = — y
.I:miu = ,___. = = ::::M
erminals . .
Lg- Information E* Terminals
sharing server e
INTERNET = = .
== = Technical = Piy I E
Lo == Technical —— Plan approval
CAD/ . Firewall ‘D \ document ! : information
Document 7 = v = shari e
Dreming %‘—T—Dé server === sharing server
Terminals ‘ N 6 _ [
= & 58 & = #5
SHIPYARD I SH]I’YARDI | CLASS SOCIETY

< Ship CALS Project
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1. EXCHANGE OF TECHNICAL
DOCUMENTS (WG 1)

1) Verification of representation function
* Joint writing * Linking drawings and tables
= Part revision

2) Verification of linking with DATABASE
« Updating of RDB and SGML document

3) Verification of linking with calculation software
= Updating of CAL software and SGML document

4) Convertion of SGML Trans. str. cal. into HTML

* Verification of link and easiness of browsing

NCALS

COLLABORATION FOR COMMON SPEC.

Collaboration

Builder §1§
A

Builder
-B

Builder
<O
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NCALS
DATA COOPERATION BET. DOCUMENTS
Document for Exchange
Spec
(art-1) Specification ~> DB ~~> Ordering Spec.
~—3 Document
Spec DB up-date Generation
[ ] Program 1
L Order
N — 080 _J— Spe
. uery
£ | o
Spec
for B
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NCALS

DATA COOPERATION BETWEEN
DOCUMENT AND CAL. SOFTWARE

Trim Cal l

Ship Owner/Class Society

I

Commenty

Doc Generation | | | Trim Cal

(program) Program | || (reper)

Input Data Trim Cal
Generation (report)
Output ¢ Program with Comments
for Check g El
£L
£z
= Design Cycle
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DEVELOPMENT OF
EXCHANGE FUNCTION

1)Technical Document
*DTD for typical 4(four)documents
*Mutual exchange programs between SGML
technical documents and RDB/Calculation software

2) 3D-CAD and STEP AP203
*Mutual exchange programs between 3D-CAD
system and STEP AP203

TECHNICAL DOCUMENTS ‘

Ship Builder

| N ‘__H’mnl \M::lmc

© Ship CALS Project

NCALS

RELATIONSHIPS BETWEEN TRIM
CALCULATIONS AND CAL. DOCUMENTS

‘ Ship Builder

Trim Cal
Trim Cal
(program)

New Condition

—— =

Other
Calculations
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NCALS

~_SPECIFIC DTD STRUCTURE _

Define Specific

Divisiond .o Equi b
Division. Category> ) ,RE"’"'::' n':“"
<Division. Category. Item Key= Ney>
General Description comes here ..... .
Division. Category. |tem. Data Unit= thit>
— Data Description comes here............. }Deﬁne Datum
: ! - {/Division. Category. |tem. Data> for Document
b General Description continues here ...... . and DB Link
! <{/Division. Category. | tem>
i ivision. Category)
L UDivision>
1

Unit for merging from Document for
Exchange to Browsable Document

O Ship CALS Project

DOCUMENT FOR EXCHANGE

AND BROWSING

Document for

Builder Skelton

-\ Document for
Browsing
Spec for
Builder-A

Document for
Browsing

Builder

Skelton

for
Builder-B

Exchange

NCALS
STANDARD DTD AND DEVELOPMENT
OF EXCHANGE FUNCTION
EXCHANGE -
—) FUNCTIONS STANDARD DTD
DB (Document Type Definition)
(RDB) u DATABASE UPDATE
FUNCTION
< o ORDER
SPECIFICATION SGML DOCUMENTS
UPDATE FUNCTION
a nmmwvuu’mgw + CONSTRUCTION
TRIM CALCULA- FUNCTION ™ . ?,'.’fn‘.':':p;f'ﬁ.\m 10N
TION SOFTWARE o INPUT DATA FOR + TRIM CALCULATION
TRIM CALCULATION HOOKLEY
UPDATE FUNCTION

© Ship CALS Project

© Ship CALS Project



NCALS

NCALS

Nippon CALS Research Partnership

Ship CALS Project

Ishikawajima-Harima Heavy Industries
Ship & Offshore Dept.
Norio HATA

CALS PROJECT

* Motor Vehicles CALS

« Iron and Steel CALS

« Electronics CALS

« Software CALS

« Industrial Plant CALS

« Construction and Engineering CALS
* Aircraft CALS

« Ship CALS

» Satellite CALS

« Iron and Steel EC

© Ship CALS Project

Ship CALS Project

Industry specific R&D Project for the
testing of electronic exchange of
technical information related to
shipping and shipbuilding

© Ship CALS Project

PARTICIPANTS

o SHIPYARDS

+ Ishikawajima-Harima Heavy Industries (IHl)
+ Hitachi Zosen (HZ)
Kawasaki Heavy Industries (KHI)
Mitsubishi Heavy Industries (MHI)
Mitsui Engineering and Shipbuilding (MES)
NKK Corporation (NKK)
S Heavy Industries (SHI)
|o CLASSIFICATION SOCIETY |

+ Nippon Kaiji Kyokai (ClassNK)

+ Nippon Yusen (NYK)

L

© Ship CALS Project

PROJECT OUTLINE

+ Exchange of technical documents

+ Exchange of drawings

+ Exchange of data among different
CAD systems using STEP AP 203

+ Testing of electronic plan approval

« Testing of sharing of ship-related
information
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ORGANISATION STRUCTURE

1 > Information Technology
MITI Promotion Agency (IPA)

JAPAN STEP
SHIP CALS PROJECT [~ PROMOTION CENTER

MINISTRY OF |
TRANSPORT

Promotion Committee L 1IMSA (aPAN MARINE

'r“ . Collllni"ee STANDARDS ASSOCIATION
JAPAN -
?\ZFEE:C(%F 1 WG1 WG2 WG3  EJIMEA ureas varine

EQUIPMENT ASSOCIATION|

© Ship CALS Project

© Ship CALS Project



