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Abstract. The Product Data Management (PDM) system and its associated
terminology have changed over the years. Product Lifecycle Management
(PLM) has become the predominant system and tends to overshadow PDM.
However, PDM remains relevant and is a system commonly used by design en-
gineers; mainly as a storage place for drawings and a place where drawings can
be found for further editing.

To obtain full benefit from the PDM/PLM systems, precise definitions are
required. Without such definitions, the systems cannot function as they should
and they cannot be used optimally. Furthermore, shortcomings in definitions
may lead to a situation where the engineering community is unaware of the kind
of help the systems can offer.

The main focus of this conference paper is definition of some of the terms
inherent to PDM/PLM systems and their data.
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1 Introduction

Industrial production has increased over the years, especially in China. Competition
on global markets is intense and this has led to a situation where companies try to
reduce design and manufacturing costs by moving such activities to low-cost coun-
tries. Figure 1 presents data for a number of different countries and shows how their
industrial production has increased over the last decade. When looking at the situation
from Finland’s point of view, it can be seen that production, as elsewhere in the Euro
area, has not increased greatly. The trend in Finland seems to be to that production
and design are being moved to low-cost countries; especially to China, Korea and
India. [1]

Increasingly competitive markets are putting pressure on engineering work: de-
signs have to be completed in relatively short time periods. Robinson [3] recently
researched time usage in the work of design engineers. He compared the latest results
with earlier findings and made a surprising observation: time usage of design engi-
neers remains the same as 20 years earlier. Technical tools have developed and new
tools have become available to facilitate the work of design engineers, but neverthe-
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less most of design engineers’ time is taken up with something other than technical
work. Figure 2 presents how design engineers’ time is allocated. [3]
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Fig. 1. Industrial production development in different countries [2]
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Fig. 2. Engineers’ time consumptions [3]

The nature of modern markets and increased emphasis on product development
means that companies can ill afford ineffective design practices, and effective data
management is critically important. Product Data Management (PDM) is a system
that can help companies remain competitive in rapidly changing markets and that can
make engineers use time more effectively.

2 Method

This conference paper was written as part of the Finnish Metals and Engineering
Competence Cluster (FIMECC)’s MANU P3 Product Knowledge Management in
Global Networks (ProMaGNet) —project. During the ProMaGNet project interviews
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were done in different Finnish industrial companies. It was clearly noticed that the
definition of PDM was different in every company: generally, PDM was handled
either as separately PDM or as an element of Product Lifecycle Management (PLM).
Often, PDM was seen only as a design engineering tool whereas PLM was seen as a
lifecycle tool for the company as a whole. Without a clear definition of the terms, use
of these two systems cannot be effective.

This paper is based on study of how to determine terms associated with PDM. The
definitions are based on literature review and relevant standards. Three main stan-
dards [4-6] were found and used alongside information published in journal articles
and books.

3 Introduction to PDM System

The Product Data Management system was created in the 1980s. Its main purpose
was to help design engineers save time and get products faster to the production stage.
In the first stages of PDM, it only served design engineers by being a storage place for
drawings: drawings were easy to find and subsequent changes to drawings easier to
handle. These features helped reduce engineering costs. In the 1990s most data be-
came electronic and the PDM system spurred companies to realize the importance of
data handling. [7-8] Concerns about product development and time usage of design
engineers (Fig. 1 and Fig 2.) led to pressure to use the PDM system more effectively.
However, the use of this system did not affect the time spent on technical work as
much as it should have.

Documentation in industrial design should start from the very beginning of the de-
sign process. The Aberdeen Group [9] examined the point where companies’ docu-
mentation is started. In most cases, documentation started when a product concept was
initiated (60%) and when a conceptual product structure was developed (22%). How-
ever, some companies started the documentation after the BOM (Bill of Materials) was
developed or finalized. It can be seen that companies have understood the significance
of documentation; without documentation drawings may go missing, which may cause
the design process to take more time. Mainly because designs are not final in the first
draft, iterative changes to the drawings have to be possible. [9] In such iterative
processes, the flexibility of the systems and subsystems is crucial for improved produc-
tion and design. By utilizing the PDM system companies can make sure that designs
are available to those who may need them; this is a stage of documentation flexibility.
Workflow and product data can be managed more effectively. [10]

The amount of used product data in companies has grown in recent years; conse-
quently, storage capacity has also increased. For example, in 2000 global disk storage
per person (GDSP) was 472 MB and in 2008 it was over 400% greater, 2000 MB.
[11] Production patterns have also changed: it is now common that products have
many different variants. To handle these variants and associated changes to designs, it
is crucial that data handling is fast. It is also important that the information is availa-
ble for many years: many products are long-lasting and products may need spare parts
and maintenance long after the original design was made. [10]



390 M. Huhtala, M. Lohtander, and J. Varis

In light of developments in industrial production, design engineers’ time usage,
documentation starting point and disk storage, it is important that the PDM system
works as it should. PDM has certain key functions, which are shown in Figure 3. If
the system works as it should, the benefits accruing from the system are, according to
[10] and [12-15]: the data can be better controlled; people have easy access to data;
the latest versions of drawings are always available and change management thus
easier to handle; all data are stored in one safe place; and the information is available
in an easily accessible format (e. g. PDF) to whomever may need it.
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Fig. 3. Key functions of PDM [15]

All people in the company have to be aware of the PDM system, from those in-
volved in manufacturing to top managers. For this reason, the PDM system has to be a
part of the business strategy of the company. PDM may be an individual system but it
has to be integrated with other systems, e.g. design software and software used on the
manufacturing plant floor and in purchasing operations. PDM has to be able to link all
the systems together [10] but before the actual integration and the purchase of a sys-
tem it has to be clear what kind of system is going to be purchased and what are the
definitions of the system and its related terms.

4 Definitions of Used Terms

In the authors’ opinion the most important terms in the context of this discussion are:
data, product data and product data management. Firstly, to make sure that the PDM
system works as it should it has to be clear what PDM actually is and what it stands
for. Secondly, if the terms data and product data are unclear, it may mean that infor-
mation entered into the system is not valid. Clearly, without valid information it may
not be possible to manufacture the part or product.
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4.1 Data — The Definition

According to SFS-ISO standard 16792 [6] the definition for data is “information
represented in a formal manner suitable for communication, interpretation or
processing by human beings or computers”. The terms data and document are normal-
ly used as synonyms. The definition for document, according to SFS-EN ISO stan-
dard 11442:en [5], is a “fixed and structured amount of information that can be
managed and interchanged as a unit between users and systems”.

Other sources define the term data differently and the definition of data can be dif-
ferent at different stages of the product, i.e. during different parts of its lifecycle. The
prime function of data is to define the product: defined properties can be physical
and/or functional properties. The data has informational value through its images and
descriptions of its characteristics. The data can be lifecycle data: data between the
starting point (of designing) and the end point (when the product is recycled). And the
data can be handled as meta data, i.e. information about who has produced the data
and where the data is located. [16]

Companies need information to enable operations, and companies’ products in-
clude information that enables them to be manufactured. This information is data and
includes, for example, information about the materials used and functionality of a
product. Product data also include information about suppliers and vendors and
should include information that has value for customers. Thus, the data comprise
different types of information and this information together can be called master data.
[17] It should be borne in mind that not only the product is important for the compa-
ny, the data is also important. According to [18] the data should be treated like a
product. When treating data as a product, Stark [10] claims: “The definition of the
product does not have to be identical at all stages, but it does have to be consistent.”
e

< v
EE Sa.mw' Be

Purchasing view ’ |:=

Service view
o S
[ |
oS E.
Manufacturing view . .
Design view

Fig. 4. Different points of view of the data (and the product) [19]
Although some standards attempt to define the term, there is no widely accepted

definition of data that is considered valid throughout all areas of engineering and
definitions given by design engineers, people involved in purchasing and those in
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manufacturing all differ. Not only do the individuals give different definitions, differ-
ent design programs also handle and understand the word differently. [10] This situa-
tion is described in Figure 4; the different units in a company see the definition of
data differently, which means that also the product is seen differently [19].

4.2  Product Data — The Definition

When starting to define the term Product Data, the product should first be defined. It
can be seen from Figure 4 that the product can be seen differently in different depart-
ments within a company. Generally, the terms part and product are taken as meaning
the same thing. But according to [20], these two terms are different, although related.
A part is an already manufactured object or soon going to be manufactured. While a
product is an object which has been already sold, or is going to be sold soon. Howev-
er, standard SFS-EN ISO 10303-210:en [4] gives the definition for a part as: “a prod-
uct with operational functionality that is expected to be used as a component of one or
more assembled products”.

According to Rueckel et al. [21], a product description can include: CAD-models,
simulation models, FEM structures, calculation results, CAD-drawings, object list,
task schedules, NC-programs, test plans, assembly instructions, QA-documents et
cetera. By these different classifications the product can be fully described. It should
be noticed that these are most common classifications and in every product all of
these classifications may not exist. But the main key is that every product has to have
some kind of information which describes the product so it can be identified and
manufactured. [21]

The simplest definition for product data is given by Kropsu-Vehkapera [22]: prod-
uct data is data that is related to the product. Product data can be divided to three dif-
ferent sectors: product description, lifecycle data and meta data. All these sectors are
related to each other, e.g. lifecycle data does not exist if there is no description for the
product. [22]

Standard SFS-EN ISO 10303-210:en [4] has its own definition for product data:
“all data that is used to describe aspects of a product.” But according to Stark [10];
“The term ‘product data’ includes all data related both to a product and to the
processes that are used to design it, to produce it, to use it and to support it.” This
means that product data is not created only by designing engineers, all units that are
somehow connected to the manufacturing and selling of the product create product
data. [10]

Specifications depend on the product and therefore the product data depend on
these specifications. The product includes not only the physical product itself but also
the product specifications and product definition. These three aspects together create
the product data. Process planning and materials are included in the data for the prod-
uct definition, and data for the actual product describe the object physically (mea-
surements) and from the point of view of the design process (e.g. the design date) [20]
A product data model is needed to define the term product data. [23]
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4.3  Product Data Management (PDM) — The definition

According to Burden [12]: “PDM is often defined differently by different industries
and consequently it can be a rather difficult and elusive entity to grasp, implement,
and measure.” The main purpose of PDM is to handle product-related data, and this
has led to a situation where the system can be given different names, such as Engi-
neering Document Management, Technical Information Management etc. However,
the system essentially concentrates on managing the data. The PDM system can be
seen as a supporting tool for PLM. On the other hand, the PDM can be seen as a part
of PLM. The reason why these two terms have become confused is not clear; from the
point of view of some researchers, over the years PDM has grown to be PLM. [24-26]

Figure 5 illustrates how the PDM system is linked to PLM. It can be seen that
PDM supports the PLM concept and without PDM the PLM system cannot work
properly. [15] According to Konst et al. [11] the definition for PDM is “a business
wide methodology and strategy which makes the appropriate product-related and
process-related information accessible to the appropriate people at the appropriate
stage in the product lifecycle.”
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Fig. 5. Position of PDM system according to PLM [15]

The PDM system can also be seen as an individual system, as in Bergsjo et al. [27]
and Chan and Yu [28]. Although the system is separate it still helps to organize
co-operation between different units in the company. Although PDM is its own appli-
cation, Stark [10] states that PDM is always part of PLM. PLM could not work with-
out PDM and the main task of PDM is to manage information during the product
lifecycle. At the same time, PDM improves productivity: workflow in the company
can be fully controlled. [10]

As mentioned earlier, the data should be available to all who may need it. Integra-
tion between PDM systems and different CAD software makes this possible. Effec-
tive integration is the only way to fully control the information created. [21] Philpotts
[29] points out that companies have many different kinds of management systems and
claims that the PDM is a solution to integrate these systems together. All the informa-
tion is in electronic format and safe in one place, and the data can be revised, used as
a basis for new products, and viewed to get more information about the product.
However, PDM is not just about handling data; PDM is a tool for communication and
notification between system users. [29]



394 M. Huhtala, M. Lohtander, and J. Varis

5 Conclusions

Based on the above discussion, the following conclusions can be drawn. Definitions
for the terms vary greatly and depend on the source. Data can be handled as a product,
but a common factor found in the literature is that it is important to handle data cor-
rectly within the company. Data is related to the product and products are parts that
companies produce to get profit. Co-operation inside the company is crucial: the
product should include data that is valid for each department such that they can all do
their work on time and in an effective way. Data should thus not be from one point of
view (e. g. from design engineers’ point of view) alone: the main purpose of the data
is to describe the product.

The system itself that handles the data is PDM. PDM, on the other hand, is the core
of PLM. These two systems mainly occur together and which term should be used
depends mainly on the lifecycle stage of the product. In the design stage engineers
tend to use the PDM system, but after manufacturing of the product employees talk
about PLM. However the main purpose of PDM/PLM is to store data and keep it
available even for decades. The system should integrate all programs in the company,
including those related with subcontractors.

The PDM/PLM system is used in many different ways and the system is different
in every company. But to get full benefit from PDM/PLM, it is crucial that the terms
are defined clearly: what is important and useful data for the company, what actually
is product data, and last but not least, what is the PDM/PLM system and how should
it be used.
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