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THE POTENTIAL FOR DIGITALIZATION IN THE SHIPBUILDING INDUSTRY

European shipbuilders are aware of the importance of digitaliza� on to secure their compe� � veness but 

are o� en facing the ques� on where to start with their digitaliza� on ini� a� ve in order to achieve rapid ben-

efi ts. In PROSTEP’s understanding based on numerous projects in a wide variety of discrete manufacturing 

industries, there are three aspects in a sustainable digitaliza� on ini� a� ve:

a. The crea� on of a digital pla� orm

b. The ensuring of digital con� nuity

c. The digitaliza� on of business processes

The crea� on of a digital pla� orm is a necessary but not suffi  cient prerequisite for the con� nuous digita-

liza� on of business processes and informa� on fl ows. As important is the careful inves� ga� on of exis� ng 

redundancies, bo� lenecks and media breaks. Informa� on fl ows and processes can be, but do not have to 

be iden� cal, because informa� on may come from another process or may be required as input in again 

diff erent subsequent processes. However, a consistency of informa� on is the basis for the digi� za� on of 

processes. At the same � me, this ensures traceability making it possible to track changes in the digital ship 

model over � me and eventually enrich it with informa� on from the ship’s opera� onal life.

a.  The creation of a digital platform

The ver� cal and horizontal integra� on of the various IT systems is the basis for an effi  cient fl ow of informa-

� on and its consistency. The development and maintenance of point-to-point interfaces is � me-consuming 

and costly thereby tending to limit the update capability of the en� re setup. As an alterna� ve, PROSTEP 

recommends the implementa� on of an informa� on hub enabling the relevant IT systems to be connected 

quickly and ensuring consistency of product informa� on without having to put it redundantly to a cen-

tral loca� on. Based on numerous customer projects, the company has developed a solu� on to integrate 

shipbuilding specifi c tools to the common mechanical CAD and PDM/PLM systems. The solu� on forms 

the heart of a digital pla� orm that supports Confi gura� on Lifecycle Management (CLM) across system 

boundaries and enables collabora� on across companies. OpenCLM makes the changes of digital master 

and digital twin traceable along the � me axis without being a giant sink for redundant data.

Approaches in a digitalization initiative
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In ship development, vast amounts of digital informa� on is generated with diff erent IT systems. The great 

challenge shipyards and their suppliers are facing is the effi  cient provision and consistent use of this in-

forma� on in all phases of the ship’s life cycle, from development through produc� on to opera� ons. To 

achieve this, the integra� on of the heterogeneous system landscapes in the companies and their supply 

chains must be improved. Especially the exchange between mechanical CAD systems (such as NX, CATIA) 

and shipbuilding specifi c applica� ons like AVEVA Marine, CADMATIC or NAPA is a highly complex topic due 

to the diff erent system approaches.

In the mechanical CAD world, parts and assemblies are primarily created and saved as explicit surface 

or volume models. The special CAD applica� ons in shipbuilding, on the other hand, primarily record the 

way how components are created and how they are related to other parts, so that part geometry can be 

generated when needed. Therefore we speak of intent-driven CAD systems. Their main advantage, playing 

an important role in the early days of computeriza� on, especially in shipbuilding, is the signifi cantly lower 

demand for storage capacity and required bandwidth between database and applica� on. Without this 

approach, it would not have been possible to handle hundreds of thousands of parts and components that 

make up a ship effi  ciently. Both system worlds have converged func� onally over the years, but the internal 

data models are s� ll so diff erent that conversion requires special interfaces and substan� al know-how.

The diff erent philosophies not only complicate the horizontal data exchange between mechanical and in-

tent-driven CAD systems and the provision of data into applica� ons for produc� on prepara� on and pro-

duc� on control, but also the ver� cal integra� on with the enterprise PDM and ERP applica� ons. These 

applica� ons are the basis for consistent management of data and change statuses throughout the en� re 

ship life cycle. In prac� ce, these are o� en located in diff erent fi le-based or database silos that are hardly 

integrated with each other. As a result, the digital fl ow of informa� on within companies and between ship-

yards, suppliers and other exchange partners such as classifi ca� on socie� es or shipowners is o� en diffi  cult 

due to format and even media breaks. Under such circumstances, digital traceability is virtually impossible 

to guarantee.

In the absence of a con� nuous and consistent digital ship model concept, the exchange of digital informa-

� on between the departments and companies is usually s� ll drawing-based and o� en even paper-based. 

Coordina� on during development, produc� on and assembly therefore involves a great deal of organiza-

� onal eff ort. With the delivery of the ship, the owners receive a huge stack of paper documenta� on, which 

they have to process manually and import into their IT systems to support opera� ons or maintenance. 

Trace back of changes to ships during their opera� onal life to the digital model implies lots of eff ort or is 

not possible at all.

The aim of digitaliza� on in shipbuilding - as in other industries - is to develop a digital product model that 

refl ects the exact construc� on status of the ship throughout its en� re life. This digital master, from which 

digital twins of the delivered product are derived later, is to a certain extent the driver for digital trans-

forma� on. It not only supports the op� miza� on of exis� ng business processes, but also enables the de-

velopment of new value-added services and service-oriented business models in combina� on with the 

informa� on collected during opera� ons.

The shallows of digitalization
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The digital transforma� on gives European shipyards, their suppliers and partners the opportunity to maintain and 

expand their leadership in interna� onal compe� � on. To do this, however, informa� on fl ows and business processes need 

to be made even more effi  cient using digital technologies. The aim of digitaliza� on in shipbuilding is to develop a product 

model that can be used throughout all phases of the ship’s life cycle, from planning through construc� on to opera� on.

This PROSTEP white paper describes possible star� ng points for a sustainable digitaliza� on off ensive in the 

shipbuilding industry.
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CAD/PDM integration platform 
for shipbuilding
Prostep   Product lifecycle management (PLM) specialist has developed an integrated platform concept which 
optimises processes in shipbuilding and operation and forms the basis for the creation of a digital twin.

E uropean shipbuilders started digita-
lising their internal and cross-com-
pany business processes earlier than 

their competitors in the Far East, but the 
lead is narrowing. They therefore need to 
launch a new digitalisation offensive that 
should focus on the digital product mo-
del, claims consulting and software company 
PROSTEP. The most important measure 
is the creation of a digital platform with 
integrations to all relevant IT systems.  
PROSTEP has developed a standard so-
lution for this purpose: OpenPDM SHIP.

The aim of digitalisation in shipbuil-
ding is to create a digital product model 
that can be used throughout the produc-
tion cycle and reflects the exact construc-
tion status of the ship in all phases of its 
life cycle. This digital master, from which 
the later digital twin of the delivered pro-

duct is derived, not only supports the op-
timisation of existing business processes, 
but also enables the development of new 
value-added services and service-oriented 
business models in conjunction with data 
from ongoing operations.

European shipyards, their suppliers and 
partners need to digitalise their business 
processes more consistently, PROSTEP 
emphasises. There are still gaps in the di-
gital information flows, especially at the in-
terface between development and produc-
tion, but also when exchanging information 
with partners and suppliers and handing 
over ship documentation to owners and 
operators. A particular challenge here is the 
exchange between mechanical CAD sys-
tems and specific applications in shipbuil-
ding such as AVEVA Marine, CADMATIC 
or NAPA, because these intent-driven sys-

tems do not record the explicit geometry, 
but only the way it was generated.
The different system philosophies not 
only make horizontal data exchange 
between the various CAD systems and 
downstream applications difficult, e.g. 
for production control, but also vertical 
integration with company-wide product 
data management and enterprise resource 
planning applications. The latter is a prere-
quisite for the consistent management of 
files, the comprehensible documentation 
of changes and the establishment of relati-
onships with other information objects of 
the digital ship model.

Creating a digital platform
Where should European shipbuilders start 
with digitalisation measures in order to 
achieve quick benefits? PROSTEP sees 

European shipbuilders need to launch a new digitalisation offensive focusing on the digital ship model as the basis for the digital twin.
�S ource: PROSTEP
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three starting points for a sustainable digi-
talisation offensive: firstly, the creation of a 
digital platform; secondly, ensuring digital 
consistency; and thirdly, the digitalisation 
of business processes.

The integration of the various IT sys-
tems is the basis for efficient information 
flows and the continuous comparison of 
information statuses. PROSTEP has de-
veloped a data hub based on the OpenP-
DM integration platform to which many 
relevant shipbuilding-specific systems can 
be quickly connected in addition to stan-
dard CAD and PDM/PLM systems. The 
standard solution enables not only the ad-
ministration of shipbuilding relevant data 
with common PDM/PLM systems like 
3DExperience, ARAS or Teamcenter, but 
also the transfer of models from mechani-
cal to intent-driven CAD systems   and vice 
versa.

Mechanical CAD data from CATIA V4, 
V5, V6 or Siemens NX can be prepared in 
such a way that they can be referenced and/
or natively edited in intent-driven systems 
such as AVEVA Marine or CADMATIC. 
The converters developed by PROSTEP 
recognise the feature information con-
tained in the geometry models and make 
the model available in any CAD system as 
native geometry. The solution supports 
both fully parametric and purely geomet-
ric conversion with the option of visually 
identifying the different quality of the re-
sults. Instead of converting geometry, it 
is also possible simply to reference the in-
formation in the component catalogues 
in the source and target systems and ge-
nerate new geometry in the target system.

OpenPDM Ship makes a significant 
contribution to reducing the engineering 
effort. CAD data is easier to reuse, regard-
less of whether it was generated with me-
chanical or shipbuilding CAD systems. By 
retaining the design intent with all para-
meters, topological references, attributes 
or classification characteristics, maximum 
data quality is maintained during conversi-
on. The conversion results are comprehen-
sible and repeatable for the customer at any 
time, so that he can expand them step by 
step: from the exchange of reference geo-
metry to the engineering roundtrip in a he-
terogeneous CAD landscape.

Digitalisation of  
business processes
The use of the integration platform is the 
prerequisite for a continuous, cross-system 
digitalisation of the processes in enginee-

ring, production, classification and ope-
ration, but does not automatically lead to 
the continuous use of the digital informa-
tion objects. In addition, it must also be 
determined which information objects are 
required at which point by which process, 
who delivers them and where the trans-
mission is currently hampered by media 
breaks. Based on value stream analysis, 
PROSTEP uses a standardised method to 
evaluate information flows and uncover re-

dundancies, bottlenecks and interruptions. 
Improvement measures can be derived di-
rectly from the results of the analysis.

Based on the results of the information 
flow analysis, solutions for the digitalisati-
on of business processes can be developed 
or implemented. PROSTEP has developed 
appropriate solutions for processes such 
as drawing-less production, 3D assembly 
planning or the creation of electronic spa-
re parts catalogues, which are also suitable 

When digital ship data is made available to classification societies and operators, the know-
how and intellectual property of shipyards must be protected.�S ource: PROSTEP

One of the main obstacles for end-to-end digitalisation is the harmonisation of the different 
modeling philosophies of classical mechanical and shipbuilding-specific CAD systems.
�S ource: PROSTEP
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for shipbuilding. There are also 
initial approaches to digitalising 
the paper-based process with 
the help of 3D PDF technology 
for ship classification (class ap-
proval).

Both classification societies 
and ship operators have a gro-
wing interest in the provision 
of digital ship data in order to 
process it further and enrich it 
with their own information. Of 
course, it must be ensured that 
the intellectual property of the 

shipyards is not endangered. 
PROSTEP has the know-how 
and the technology to transfer 
only the information that the 
operator actually needs and to 
protect it with appropriate secu-
rity measures.

From digital ship model 
to digital twin
The digital models of the de-
livered ships form the basis 
for the construction of digital 
twins. Their use offers benefits 

to all stakeholders involved in 
the development, manufactu-
ring, operation and use of ships, 
provided they are willing to 
share information. Digital twins 
enable:

>> more efficient operation and 
maintenance processes of ves-
sels by operators;

>> new customer experiences 
for cruise line customers, e.g. 
through virtual tours;

>> development of new value- 
added services for spare parts 
logistics or predictive mainte-
nance by classification societies;

>> optimisation of the next ge-
neration of ships, provided that 
vessel operators provide the shi-
pyards with the operating data.

Shipbuilders, shipping compa-
nies and classification societies 
must therefore agree on how 
they can jointly master the chal-
lenges of digitalisation for the 
benefit of all. The technical so-
lutions are available today.

PROSTEP not only offers 
companies in the marine indus-
try a shipbuilding integration 

platform, but can also compe-
tently support them in defining 
their digitalisation strategy and 
implementing the necessary 
measures. The PLM consulting 
and software company is a re-
cognised partner of the marine 
industry and counts renowned 
companies such as DNV GL, 
Lürssen, Meyer Group and 
thyssenkrupp Marine Systems 
(TKMS) among its customers.

>> About Prostep
PROSTEP AG is a leading, ven-
dor-neutral consulting and 
software company for any and 
every aspect of product life-
cycle management (PLM). The 
company provides customers 
with support for their digital 
transformation and helps to 
prepare for Industry 4.0. The 
portfolio includes PLM strategy 
consulting and process optimi-
sation, system selection and 
implementation, PLM integra-
tion and migration, as well as 
secure data exchange and con-
version.� www.prostep.com

Based on its OpenPDM technology, Prostep has developed  
OpenPDM SHIP a standard solution for the end-to-end digitalisation 
of information flows in shipbuilding.�S ource: PROSTEP
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velopment of new value-added services and service-oriented business models in combina� on with the 

informa� on collected during opera� ons.

The shallows of digitalization
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European shipbuilders are aware of the importance of digitaliza� on to secure their compe� � veness but 

are o� en facing the ques� on where to start with their digitaliza� on ini� a� ve in order to achieve rapid ben-

efi ts. In PROSTEP’s understanding based on numerous projects in a wide variety of discrete manufacturing 
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In ship development, vast amounts of digital informa� on is generated with diff erent IT systems. The great 

challenge shipyards and their suppliers are facing is the effi  cient provision and consistent use of this in-

forma� on in all phases of the ship’s life cycle, from development through produc� on to opera� ons. To 

achieve this, the integra� on of the heterogeneous system landscapes in the companies and their supply 

chains must be improved. Especially the exchange between mechanical CAD systems (such as NX, CATIA) 

and shipbuilding specifi c applica� ons like AVEVA Marine, CADMATIC or NAPA is a highly complex topic due 

to the diff erent system approaches.

In the mechanical CAD world, parts and assemblies are primarily created and saved as explicit surface 

or volume models. The special CAD applica� ons in shipbuilding, on the other hand, primarily record the 

way how components are created and how they are related to other parts, so that part geometry can be 

generated when needed. Therefore we speak of intent-driven CAD systems. Their main advantage, playing 

an important role in the early days of computeriza� on, especially in shipbuilding, is the signifi cantly lower 

demand for storage capacity and required bandwidth between database and applica� on. Without this 

approach, it would not have been possible to handle hundreds of thousands of parts and components that 

make up a ship effi  ciently. Both system worlds have converged func� onally over the years, but the internal 

data models are s� ll so diff erent that conversion requires special interfaces and substan� al know-how.

The diff erent philosophies not only complicate the horizontal data exchange between mechanical and in-

tent-driven CAD systems and the provision of data into applica� ons for produc� on prepara� on and pro-

duc� on control, but also the ver� cal integra� on with the enterprise PDM and ERP applica� ons. These 

applica� ons are the basis for consistent management of data and change statuses throughout the en� re 

ship life cycle. In prac� ce, these are o� en located in diff erent fi le-based or database silos that are hardly 

integrated with each other. As a result, the digital fl ow of informa� on within companies and between ship-

yards, suppliers and other exchange partners such as classifi ca� on socie� es or shipowners is o� en diffi  cult 

due to format and even media breaks. Under such circumstances, digital traceability is virtually impossible 

to guarantee.

In the absence of a con� nuous and consistent digital ship model concept, the exchange of digital informa-

� on between the departments and companies is usually s� ll drawing-based and o� en even paper-based. 

Coordina� on during development, produc� on and assembly therefore involves a great deal of organiza-

� onal eff ort. With the delivery of the ship, the owners receive a huge stack of paper documenta� on, which 

they have to process manually and import into their IT systems to support opera� ons or maintenance. 

Trace back of changes to ships during their opera� onal life to the digital model implies lots of eff ort or is 

not possible at all.

The aim of digitaliza� on in shipbuilding - as in other industries - is to develop a digital product model that 

refl ects the exact construc� on status of the ship throughout its en� re life. This digital master, from which 

digital twins of the delivered product are derived later, is to a certain extent the driver for digital trans-

forma� on. It not only supports the op� miza� on of exis� ng business processes, but also enables the de-

velopment of new value-added services and service-oriented business models in combina� on with the 

informa� on collected during opera� ons.

The shallows of digitalization
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The digital transforma� on gives European shipyards, their suppliers and partners the opportunity to maintain and 

expand their leadership in interna� onal compe� � on. To do this, however, informa� on fl ows and business processes need 

to be made even more effi  cient using digital technologies. The aim of digitaliza� on in shipbuilding is to develop a product 

model that can be used throughout all phases of the ship’s life cycle, from planning through construc� on to opera� on.

This PROSTEP white paper describes possible star� ng points for a sustainable digitaliza� on off ensive in the 

shipbuilding industry.
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