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Summary: European industrial sector is facing the challenges of the new, upcoming Industrial Revolution - Industry 4.0. The upcoming revolution stems from the burgeoning information and communication technology, the Internet and the multitude of wireless networks that occupied their place in industrial production. The use of such technology, the Internet and communications networks has led to the conception of production systems and manufacturing enterprises through access to digital, virtual and smart factory.
In this paper, the basic principles of the European Technology Platform are shown by defining the concepts of digital, virtual and smart factory.
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INTRODUCTION 
European industrial sector is facing the challenges of the new, upcoming Industrial Revolution - Industry 4.0. The initiator of such fundamental changes in industrial production is undoubtedly the emergence of digitization, virtualization and creation of smart things. Such elements for structuring new production system has enabled the extremely rapid development of information and communication technologies and the Internet. Thanks to the integration of Internet of Things, Internet of Services and Social Network in the production domain, the industrial production in Europe requires new approaches to manufacturing, developing manufacturing concepts and systems that will be able to meet the challenges of today's market.
1.1 PRODUCTION AS A FOCUS ON EUROPEAN PRODUCTION 
Dynamics of changes in the world economy and financial crisis affecting the manufacturing industry and the global community "megatrends" require new strategic orientation and long-term goals. New strategies are needed to stop the de-industrialization of Europe and for  the change of the economic objectives to social and environmental aspects.
The mission of the European Technology Platform ManuFuture is to propose, develop and implement a strategy based on research and innovation, capable of speeding up the rate of industrial transformation to high-added-value products, processes and services, securing high-skills employment and winning a major share of world manufacturing output in the future knowledge-driven economy [1].
ManuFuture developed the Vision 2020, the Strategic Research Agenda (SRA) and Road Maps as contributions to the European Research in FP7 and the Factory of the Future (FoF) initiative. The vision was mainly influenced by the challenges towards competition and sustainability by transormation from cost orientation tohigh-adding value with technical and organizational innovations. ManuFuture proposed fields of proactive actions for cooperative research in Europe [2][3].
Understanding factories as a socio – technical system, whose effectiveness depends not only on companies internal performance but even on the peripheral public system, it is necessary to include the public infrastructure and the research system in the road maps for change. Science, industry and public communities must concentrate their competences to reach long-term objectives. 
Taking into account the economic differences in European countries it will be necessary to integrate regional structural development in the long-term goals for re -industrializace Europe through the development of new production through digital, virtual and smart factory.
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Fig. 1 European Technology Platform Manufuture: Initiatives for sustainable growth [1]
1.2 PRODUCTION AS A FOCUS ON THE EUROPEAN ECONOMY
More than 70 million people in Europe work directly or indirectly in adding value by making technical products for private and industrial markets. Forty industrial sectors produce a wide spectrum of products from technical consumer goods up to complex investment goods and systems. They operate in a global market and play a significant role in the economy of Europe, influencing the way of work, employment, income, welfare and the culture. European welfare strongly depends on the economic, ecologic and social efficiency of manufacturing [3].
Manufacturing is the Key Economic Area to create high-adding Value by transformation of material and energy to products. It is essential to concentrate forces in R&D for competitive and sustainable development in the global environment with its rapidly changing economic factors and new grand societal challenges of our times. 
This is reflected in the facts [1]:
· Production shows huge potential for generating wealth and high quality, creating added    value jobs,
· European production is the dominant element in international trade,
· Production is significant activity with respect to its impact on the environment,
· Production activities are important for SMEs,
· The production is crucial for emerging markets,
· The production is crucial for research, education and innovation.

Today we are on the threshold of a new industrial revolution - Industries 4.0, a revolution in which digital networks are related to operating values in the intelligent factory, and that includes everything from the initial idea, through design, development and manufacture, to maintenance, service and recycling.
Industry 4.0 [4,5] implies a horizontal integration of data flow between partners, suppliers and customers, as well as vertical integration within the organizations themselves - from development to final product. It merges the virtual and the real world. The result is a system in which all processes are fully integrated - system in which sensors and chips identify and locate products, and in what products they know their history and current status.
DIGITAL FACTORY
All the more complex tasks of planning leads to new challenges which manufacturing companies have to face. These challenges arise from the increasingly frequent adjustments factories and their production systems, reuse of knowledge, as well as the increasing requirements in terms of data security, consistency, availability, and increasing amounts of data. In order to be able to overcome this, we need intelligent, consistent and integrated data management and integrated supported methods and tools. Digital factory provides adequate planning and operational approach to these challenges and offers manufacturing companies a valuable competitive advantage. 
2.1 TERM AND DEFINITION OF DIGITAL FACTORY
Digital Factory is a universal term for the entire network of digital models, methods and tools, including simulation and 3D visualization, integrated system with continuous data management [6].
Digital Factory represents the integration of virtual and real factories in Figure 1. Within the virtual plant are modeled products, processes and resources based on real data. The planned products and processes of their preparation are extensively tested and improved by using virtual models until they are fully developed. When you eliminate all potential errors then the models are applied in the real factory.
The concept of the digital factory is, therefore, an integrated concept aimed at improving product and engineering activities within the production process and simulation. Various forms of simulation can be applied in virtual models at different levels of planning in order to improve products and technological processes.
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Fig. 2 Digital Factory process [7]
The concept of the digital factory integrates the following elements [8]: 

· Product development, testing and optimization,
· The development of the technological process of making and optimization,
· The design of the production system and its improvement,
· Operational planning and production control.

Digital Factory requires full integration of all product data, which includes not only the integration of heterogeneous CAD systems, but also through the integration of CAPP, CAM, CAE systems [9], as well as document management, specifications, work orders and other forms of information. In this way it integrates data and systems design, process planning and production planning [10].
The Association of German Engineers (VDI) has defined the concept of the digital factory in the Directive VDI 4499 [11]:
Digital Factory is a generic term for a comprehensive network of digital models, methods and tools, etc., simulation and three-dimensional visualization that are integrated continuous data management. The goal is an integrated planning, evaluation and continuous improvement of all relevant structures, processes and resources in a real factory and in conjunction with the product.
2.2 DEVELOPMENT GOALS OF A DIGITAL FACTORY
The aim of Digital Factory is to timely and digitally check the efficiency of product design, technological processes and production. Digital models and methods are thereby integrated into the walk-management data. The network that is made during that proces is the core of product development and optimization of the production. Therefore, the aim of this concept is the planning, evaluation and improvement of all primary structures, processes and resources in real factories that are associated with the product [6].
Effective management of product information and technology resources are key elements of the digital factory, which can be defined through three levels [12]:

· Defining the total geometric model of the plant (product, process, plant), which assumes that the digital factory prototype model for planning ergonomic layout of production resources. Changes at any level can be easily and quickly implemented, which is a major constraint in the current factory,
· Level translating static model to a dynamic model using the simulation tools and techniques. In this way a virtual factory that is optimized according to different criteria, and most often the unit costs. In this way, the virtual configuration may change frequently,
· The level fusion of virtual and real models and real factory. The new generation of real factories are built exclusively using simulation models.

The concept of the digital factory comprises six major areas, according to their impact on the course of the production process. Each area includes a set of tools that integrate together the entire production process, from product design to production [13]:
1. Systems design products (including modeling and simulation),
2. Systems planning process (processes and production plans, plans for assembling, welding plans, tools, clamping, the standardization, value analysis, cost analysis, etc.),
3. Systems for determining the production process and checks (NC simulation of the production process, assembly, inspection, maintenance, production operations, etc.). The use of process plans, charts and special BOM that offer a clear picture of relations between processes and resources that exist in the conceptual design phase,
4. Manufacturing systems engineering (screenplay complex production, film, industrial engineering, weather analysis, ergonomic analysis, design and analysis of production and assembly systems, load machine, determination and optimization of load workers, etc.),
5. Systems for production planning and control (ERP systems planning, planning, control, leveled production, mixed farming, etc.),
6. Automation systems and process control (automatic generation of drivers for the control and monitoring of automated production systems, PLC, industrial robots, etc.).
VIRTUAL FACTORY 
Virtualization is also a reality in the modern business world. Virtualization occurs as a result of the application of new knowledge and technology and is the one factor that providees modern companies with extra profits. Modern enterprises are increasingly replacing their physical existence with virtual, which helps them to overcome obstacles such as geographic distance. To be able to operate successfully, it is essential to have access to the global market information, exchange of knowledge and information in all fields and adapt to global standards which dictate the introduction of modern achievements of information and communication technologies that allow virtual business.
There are three important trends that have led to an increase of virtuality business, namely globalization, the knowledge and information-based products and services and the Internet revolution [14]. Globalization, lack of clear organizational boundaries, focusing on complementary core activities and resources, the allocation of tasks other characteristics are the modern way of doing business. Disappearance of hierarchical organizational characteristics, equality of participants and geographical dispersion of business activities are still some of the aspects that characterize contemporary global companies. Knowledge and intellectual capital represent critical business resources, and use of information and communication technology is the way it is today performed usuglašivanje business activities. All these trends have led to the formation of virtual enterprise, or virtual corporation. 
An interesting definition of the virtual enterprise is developed by Goranson [15], in wich the virtual enterprise is defined as a temporary aggregation of essential competencies and associated resources that collaborate towards specific situation and the business opportunity. According Goranson, virtual enterprises are opportunistic association of smaller units that are connected and act as if they are a big company that has long existed. This synthesis is temporary, created for specific occasions. When these opportunities fade, virtual enterprise is the dissolution of the constituent parts to be put together according to a new opportunity in some other configuration.
Different authors use different essential characteristics of virtual organizations. Barnatt [16] states that the virtual organizational structure (1) exist in the so-called. Cyberspace to (2) develop in proportion to the development of information and communication technologies and that (3) runs through conventional organizational structure. The term cyberspace he believes the medium in which the flow of electronic communication and computer programs, and states that the understanding of the concept of cyberspace is critical for understanding the concept of virtual organizational structures.
Although there are different concepts of virtual organizational structures that are mixed with other previously presented concepts, we will, under virtual organizational structure, consider  a substructure that has one important characteristic wich the other concepts often lack. This is a characteristic of virtuality, or appearances. The virtual organizational structure is snaking through conventional organizational structure, creating seemingly new structure that operates under a common name. Also it is created ad hoc, depending on developments in the vicinity of the facilities involved. It is the power of character, without any apparent hierarchy, which does not mean that the individual nodes within it can not be hierarchical.
It is possible to conclude that the virtual organization structure concept whereby moving almost all of the world organization, that it is difficult to classify according to our classification, as it would be according to the definitions of different authors could fit in almost any presented concept, and is based mainly on information and communication technology, ie. the integration of the same in the philosophy of the organization.
SMART FACTORY
Parallel to the development of industrial production in recent years has experienced strong and profound changes. Factories are now more flexible than ever to unpredictable turbulence and demand for increased productivity, while at the same time, production systems must therefore become accustomed to the external turbulence as fluctuations of order, as well as for internal turmoil as machine failure or poor quality [17]. Approaches to solving the problem of optimization of costs, time and quality of each job through corporate networks. The construction of such networks is based on the principles and basics of information and communication technologies.
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Fig. 2 Internet for Smart Factory [18]
4.1 INFORMATION – COMMUNICATION TECHNOLOGY FOR SMART FACTORY
Information technology (IT) is changing the way people work and live, and changes the structure and operations of modern companies. Those who do not adapt to these changes - whether individuals or businesses, will jeopardize their existence and successful functioning in the new business and technological environment.
Technological and business-oriented people often have completely different visions of what constitutes information technology for one company and to fully exploit its capabilities. On the one hand, the Executive management often does not know enough of modern information technologies, their capabilities and limitations, and therefore can not get out of the usual forms of business, sometimes drastically change under the influence of new technology trends. On the other hand, people-oriented exclusively on technology, often do not have enough understanding of business needs, with customers and customer-oriented business processes.
Mark Weiser's vision "smart environment" [19] describes the physical distance, which is closely and seamlessly interwoven with sensors, actuators, displays and computer elements that are seamlessly embedded in everyday objects and are joined in a permanent network. During the implementation of this vision, which is still in some parts already a reality, several directions apered. First, the sensor networks that are used for detection and monitoring of large and other smart objects do not guarantee the independent functioning [20]. As a hybrid form appeared intelligent objects whose functions are independent Raduz used external information, with the help of sensor networks. A significant advantage of this hybrid is that this external information can be taken into account as a function, without requiring them to be taken by the object itself. Other important aspects are strong edit the information in the man - machine. Collectively, they are combined hardware and software systems as "all present computer systems" (Kill Comp Systems) or so-called cyber - physical systems [21]. This is possible with the help of data from the physical and digital worlds, such as the sensor networks or other functions of smart objects.
Nicklas [22] information system and applications whose behavior is influenced by information about their context, called context-sensitive applications. It can be viewed as a subset of ubiquitous computing systems, based on considerations surrounding objects and relations, while the focus of information processing to improve information delivery, and that needs to be oriented filter.
4.2 THE DEFINITION OF A SMART FACTORY CONCEPT
The production of a new generation needs to adapt to changing conditions and issues put before it.
Smart factory is defined as factory of workers and machinery related to the execution of their tasks [23].
The term smart seems to be applicable in different contexts, because its meaning with respect to objects is not yet clearly defined. Smart, in some contexts, refers to an independent device, which usually consists of the sensor, and / or to activate the microprocessor and transceiver [24]. However, smart adjective used to characterize contributing to the implementation of additional meanings, which introduced multi-platform communication and increase its computing capacity. Intelligence is revealed through cooperation in networks with other smart devices, which have the possibility to check the system updates and decide whether to act on them or not. Such a network is called smart grid [24]. They may find a reference to smart objects, as objects that have the ability to connect the stored data, as well as offer access to it for human or machine needs. There are so smart products that they are equipped with memory options that they can be understood as a kind of living product.
The term smart factory is used in industry practically and scientifically, although there is no consistent definition. There are several other terms used for this purpose: In-Factory (ubiquitous factory) [25], the factory smart things [23], the factory in real time [26], or the intelligent factory of the future [27].
All of the above concepts and visions are very promising prospects for the coming technological development. However, although the engineers and scientists are constantly working on these terms, they remain just a vision. Despite all this success story is a long and winding road that goes into a multidimensional problem to solve, before you will be transferred to the vision of the smart factory in reality. Zuehlke [26] estimates that the development of technology allow for at least 5-10 years.
Based on the analysis of the future production of literature, characteristics that are desirable for smart factory would relate to the flexibility and reconfigurability, low cost, flexibility and changeability, agility and slenderness. One way to achieve some of these functionalities is Apply modularity with respect to the application of the product / process technology and organization. Based on this, we propose a conceptual definition which reads [28]:
Smart Factory is a production solution that provides such a flexible and adaptable manufacturing processes that will solve the world's problems that arise in the production plant with a dynamic and fast-changing critical conditions of increasing complexity. This special solution can on the one hand to refer to the automation, which I understand as a combination of software, hardware and / or mechanics, which should lead to optimization of production, resulting in a reduction of unnecessary downtime and loss of resources. On the other hand, it can be seen in the perspective of cooperation between the various industrial and non-industrial partners, where success comes from the creation of dynamic organizations.
ZAKLJUČAK
Considering the conceptual approaches to the development of future companies that aim to respond to the increasingly complex demands of the global market it is possible to conclude that they are based on the automation of data, or such factory is characterized by production based on the intensive use of knowledge. The emergence of computers as well as the overall development of information and communication technology has a strong impact on the complex innovation process transformation factory in real – virtual creation. Such circumstances have enabled the creation of virtual and digital factory characterized by high flexibility, agility and robustness. The development of the internet and RFID technology has enabled the creation of smart things in a production environment, creating the Internet of Things and Internet of Services. Connecting digital, virtual and physical components of the production system has enabled the creation of a cyber-physical production systems. These systems are the basis for the development of the concept of smart production.
Future research and development of concepts of production systems is necessarily directed towards defining the role of man in the new production systems, according to the proposals of the European Technology Platform.
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