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This paper presents an analysis and synthesis of research carried out in the field of digital fac-
tory and digital manufacturing. The aim was to present different approaches and concepts, digital
manufacturing and digital factory, for the purpose of establishing a common research approach. The
engineering model of manufacturing based on digital models of products, processes and resources
is the future of manufacturing engineering in this area, and are therefore subject to analysis in this
study particularly important. At the end are particularly given to future research directions in the field

of digital factory and of manufacturing.
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INTRODUCTION

Today’s business structure is more complex and
dynamic than ever before. The market requires
rapid changes in the industry with new products,
which directly reflects on the work of the factory.
On the other hand, digitization and information
technology (IT) provide new, unimagined pos-
sibilities, engineers in the design and planning.
These two approaches have led to two concepts
that have since emerged: the digital factory and
digital manufacturing. They allow to improve the
engineering product development and create a
new era in business and manufacturing, where
the sustainability of one of the most important
factors of business [18]. Targets set in the digital
factory are: to improve the manufacturing tech-
nology, reduce the costs of planning, improving
the quality of manufacturing / products, and in-
crease adaptability to new demands of custom-
ers and markets [12].

In the area of production, the words digital fac-
tory, digital manufacturing, product modeling,
etc., are now widely used. What do these con-
cepts actually mean? The answer is not simple,
because the meaning of these terms depends
on the views of users, their perception, applica-
tion, knowledge, and much more. This requires
very careful use of these terms. There are some
concepts and acronyms that are related to the
digital factory and digital manufacturing, which
are essential to highlight. This specifically in-
cludes the definition of the concept of virtual fac-
tories and virtual manufacturing [20], the same
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types of problems encountered and the digital
factory and digital manufacturing. Definitions of
these concepts varies depending on the time of
research and researchers who appointed them.
The definition of virtual factory should be synon-
ymous with the digital factory, a virtual manufac-
turing should be synonymous with digital manu-
facturing. Our research shows that we should
not distinguish between the concept of virtual
and digital factory / manufacturing in this area.
According to [14] there are some common char-
acteristics in the research areas of digital / virtual
manufacturing, factories and enterprises. These
are, for example: (a) an integrated approach to
improve products, processes and technologies
(integrated digital model), (b) the application of
computer tools, such as modeling and simula-
tion, planning and analysis of real technological
processes, and (c) framework for the application
of new technologies, including development of
new methods and systems.

BASICS OF THE DIGITAL FACTORY
AND DIGITAL MANUFACTURING

Basic digital factory

No universally accepted definition for the digital
factory, but can give some of them: (a) on the
digital factory make animated visualization and
simulation, which includes: advanced meth-
ods and processes in planning, integration of
software tools and a competent staff, (b) digital
factory a static model that includes geometric,
technical and logistics data, given as an image
object. Digital Factory contains digital informa
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tion on the plant and its resources: location, me-
dia, logistics, simulation tools, and so on, [07]
(c) is a generic digital factory digitized model
of the factory, with its technological systems as
key model from which others derive models as
a mirror of the real manufacturing system. The
digital factory design information (and present),
evolving from the initial state of design, the final
state, passing through various stages of recon-
figuration. Information on manufacturing equip-
ment and its features, tools, clamping accesso-
ries, material handling devices, etc., were also
identified in the digital model. Therefore, we can
say that digital information platform of factories
manufacturing system in its lifetime, (d) digital
factory generic term for a wide network of digital
models, methods and tools, including simulation
and 3D visualization [17]. If we now go from the
foregoing definitions, one can derive common
features for the digital factory / manufacturing,
[05] as: interoperability, database / knowledge,
information capture and digital plant architecture.
Interoperability data, together with the portability,
expandability and scalability is the most impor-
tant features of information models . To achieve
this, the models should be in a neutral format,
which provides that the models and explicit infor-
mation for them, or the system is independent.
One way to achieve this is to use existing stan-
dards for information modeling [10]. Database /
knowledge is used to generate different models
of digital factories, which are associated IT tools
for modeling and performing various processes
in it. The most common approach is to develop
joint / unified data base for the digital factory,
which develops after defining the information ar-
chitecture of the digital factory. The most common
option is the development of these models in a
neutral format, because the information model is
the core of the digital factory. In developing the
information model must also be taken into ac-
count the life cycle of information, their domain,
resources and processes that affect them. But
the truth is here to say that the single database is
not the only solution, and the second solution is
a distributed database, which reduces the prob-
lems that appear errors in it. But no matter which
solution is used, it is necessary to have a good
information architecture and IT tools for its sup-
port. Information capture and digital plant archi-
tecture - generally speaking, digital factory plan-
ning is not only digital, but should be a database
for her life. Therefore the main issue, as the its
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structure and organization affects an enormous
amount of information that is generated and
used constantly. As noted above, the digital fac-
tory is mainly used for digital planning products,
processes and resources for manufacturing, and
therefore for each of the elements necessary in-
formation. But here it must be noted that all of
this information need not be in the digital oblku.
What does it depend. The answer is that it de-
pends on what we mean by the definition of busi-
ness system, factory, manufacturing system and
its operation [01]. Only when these things have
clearly defined, then we can define the scope of
information for our definition of a digital factory.
If we look at the digital factory as a technological
system, it is a product of its materialization rather
than design. This means that the digital product
model should not be included in a digital model
of factories. But on the other hand, on (digital
model of the product) must be compatible with
the digital model of factories, to make it possible
simulation of manufacturing. As a result, digital
factory should be configured in the resource and
process information. The process is a set of one
or more activities related to the work process
or work flow processes, the manufacturing of
products in the factory itself. This manufacturing
process is necessary and appropriate support:
tools, accessories, transportation, maintenance,
etc., because the factory can not function without
them. Models of support processes provide bet-
ter knowledge of them and reduce the volume of
uncertain knowledge in the factory. Resources
in the digital factory include: human resources
(employees and their skills), physical resources
such as machinery and equipment (all operating
data on them) and information resources (man-
agement and administration of the factory). Pro-
cesses and resources are defined in such a way
to organize an information model, but that’s not
enough, when the plant operates on the basis
of models of manufacturing activities. Because
of this process and resource model should be
presented so that their information domain can
be modeled as an activity.

BASIC DIGITAL MANUFACTURING

Today there are real industrial plants, based on
the concept of digital factory. Also, these stud-
ies deal with the load by research institutions,
so the concept of digital manufacturing will be
considered from two angles. From the perspec-
tive of industrial applications [15], manufacturing
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of digital computer includes support for the plan-
ning, engineering and 3D computer visualiza-
tion. On the other hand in [19], the digital output
is defined as a methodology that uses depth IT
knowledge and technology. Profound knowledge
in this model is used in digital form. CIRP dic-
tionary, defines manufacturing as follows:” the
whole of interrelated economic, technological
and organizational measures, directly related to
the processing of materials, ie. all functions and
activities that directly contribute to the creation
of goods. It includes all activities and operations
relating to the product and its maintenance af-
ter manufacturing, and everything in between”
[20]. In this case, the digital output of the digital
factory. This definition is used by all research-
ers, members of the CIRP’s. For example, the
manufacturing model of the web-based multi
agent system is defined as a digital manufacturing
[07]. This concept promotes collaboration between
product development and manufacturing, but dif-
ferent plants, using a digital model of the product.

Another example [17] proposes a model of
STEP-NC manufacture, using a digital concept,
which includes: (a) vane-standardized data ex-
change and use, (b) web communication and
decision making, and (c) integration of the en-
tire chain of manufacturing process. From the
above analysis we can conclude that the volume
of digital manufacturing can vary, depending on
the definition that we use. Generally speaking,
becomes the three most important elements that
determine what is a digital manufacturing: IT sys-
tem and its application, the theoretical concept
of digital manufacturing - the scope of profound
knowledge is used as a digital manufacturing
methodologies, and using specific techniques
and methods, such as for example web-based
multi agent systems and the like [14, 17]. When
we talk about the basic characteristics neces-
sary information in digital manufacturing, we can
say is: its digital format, multiple use and its in-
dependence of distance, time and place of use.
Another aspect of digital manufacturing of its
framework and the principles it uses. If we start
from the principle, first defining the model, indi-
cating that the two approaches for this purpose
may be used. The first is - common denominator
for simplification and abstraction of something
that may not be realistic [15]. The second is - If
we look at an object B, which is building a model,
and we ask him about the object A, and from him
(facility B) to get an answer on the object A [13].
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If this definition digital transfer of manufacturing,
it is a virtual stock manufacturing, and these ac-
tions are performed on models of manufacturing
systems and factories. Thus, the digital output
should be a mirror of actual manufacturing with
a few limited detail. Digital manufacturing for
example uses a digital information product, you
can verify the digital manufacturing through vari-
ous aspects of the planning process. That’'s why
we say that product information is extremely im-
portant in the context of various activities carried
out in the factory and they’d never could be per-
formed without them. Each product should have
a digital model that can be used to simulate the
benefits of digital manufacturing at the factory
or for verification of different planning scenari-
os. All this means that the essential compatibil-
ity between digital product models and factory.
The purpose of the digital output is: (a) verifica-
tion through simulation facilities for manufactur-
ing process planning, tool path and sensors for
the inspection, (b) verification and performance
analysis of digital manufacturing with the simula-
tion of flow, geometry or performance machine
tools. Forward the facts clearly define the scope
of digital manufacturing, related to all manufac-
turing activities from beginning to end develop-
ment of a product, where the IT system only tool
to support digital manufacturing [06, 02].Digital
manufacturing is performed and the analysis and
simulation of digital factories, creating its model,
using some or all models of the product, so that
digital manufacturing includes resources and
processes of the factory. This means that digital
manufacturing is a way to verify the manufactur-
ing of appropriate options for the type of product.
The analysis shows that today still perform spe-
cific research in the field of digital manufactur-
ing / factory, with no uniform definitions for these
areas. For these reasons, all studies in this area of
work, you need to start from the definition of digital
manufacturing / factory which is used in this study.

OUR RESEARCH ACTIVITIES IN DIGITAL
MANUFACTURING

Serbian as National Technology Platforms re-
lated to the Manufuture ETP was created in
individual Member States and adopt the main
development goals identified in both Manufuture
—a vision for 2020 and the current document [11,
08, 09]. This initiatives can also encourage the
emergence at regional levels of equivalent con-
cepts promoting competitiveness by stimulation
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between sciences, education and industry in
Serbia. Our national Manufuture initiatives, while
adopting different models of organisation, should
share the common Manufuture vision and aim to
promote widening acceptance of, and participa-
tion in, Manufuture by Serbian industry, by [11,
08, 09]: (a) alerting public opinion and politicians
to the challenges that Serbian manufacturing
faces, as well as to industry’s critical role in deliv-
ering economic output, skilled employment and
sustainable growth, (b) aligning the interests of
the R&D community and technology providers in
strong and effective cooperation networks that
develop and source knowledge and technology,
and (c) identifying and strengthening the highly
competitive local networks of large companies,
SME suppliers, technological partners, consul-
tants and R&D contractors.

The most important contributions of these Ser-
bian initiatives should be in: (i) build a clear link
to and incorporate a wide SME participation, as
especially smaller SMEs can harder participate
on European levels of platforms than interna-
tional large companies, (ii) horizontal integration,
coordination and synchronisation of R&D efforts
in Serbia, (iii) vertical application of competitive
technologies, products, methods and processes
in enterprises (both OEMs and SMEs) — includ-
ing multidisciplinary networks coordinating R&D
activities in new industrial sectors such as medi-
cal technologies, telematics, nanotechnologies
and mechatronics in EU and Serbia. Manufuture
will promote successful Europe-wide implemen-
tation of solutions at various levels facilitating the
structuring of effort and funding, and encouraging
pan-European convergence between regional
centres of industrial competitiveness [11, 08, 09].
Over the next decade, the integration of Serbia
in EU will have a significant influence on Europe-
an manufacturing of products for global markets.
In a strategy of integration and cohesion, they
could become world-class suppliers to OEMs
[11, 08, 09]. This can be seen as an EU/Serbia
strategy of transition, to maintain strong national/
regional sectors in the interim period, opening a
competition between EU members in all areas,
even in R&D as a key factor to promote excel-
lence and fostering the European manufacturing
progresses connected to the high-added-value
industrial paradigm [10, 11, 08, 09]. Serbian as
national initiatives will be particularly important in
the new MS, such as Serbia. After many years of
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socialist regulation, their move towards market
economy — in R&D, as in other spheres — is a ma-
jor mental, organisational, technical and financial
challenge.

CONCLUSIONS

Starting from the facts stated in the text, accord-
ing to some directions for research in the field
of digital factories, such as: (a) establishing a
single definition, scope and structure of the digi-
tal factory, (b) decomposition of the information
structure of digital factories and the use of ISO
10303 standards, (c) explore suitable IT architec-
ture that will be used for the development, trans-
fer and use different models of digital products,
processes and resources, and (d) development
of an ontological concept for linking models and
their structure in a digital factory. Our research
is now related to the last aspect of the systemic
approach to the development of digital manufac-
turing and digital factory [10, 11, 08, 09].

Note: This article is part of the research carried
out within the Project TR 35 022, supported by
the Ministry of Education and Science.
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