1. INTRODUCTION
One of the very significant steps in the process of the ship construction proocess is the phase named the  production. This phase has a direct impact upon all other phases of the ship preparation and construction process.

The production phase must accomplish a series of activities and of investigations and must produce appropriate documentation, all well synchronized with time and technology.

For illustration, the global model of production  model in shipbuilding, has been presented in the Figure 1, where the production phase stands as its segment (global scheme shown in the Figure 2).

In order to become competitive on the world shipbuilding market a high level of technology and of informativeness within the very production phase of the ship construction process has to be achieved. The very important and the unavoidable 

step toward this is the implementation and application of the up-to-date information  system based on the latest hardware and software technologies.

The intention of this paper is not to examine thoroughly the production phase but to emphasize the potentials and the importance of the Artificial intelligence implementation in the production phase; i.e., the importance of Expert systems ( a new software technology ) in creating the information systems of the ship construction process. An analysis shows that, due to the complexity, the comprehensiveness and the specific features of the production process, the development and application of an Expert system (ES) in this part of the ship construction process would be very useful. Similar can be concluded for all phases of the ship construction process. By combining the conventional software solutions with ES and by their integration, the entire production process be rendered more efficient.
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Figure 1.
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Figure 2.

2. THE KNOWLEDGE BASIS WITHIN THE STRUCTURE OF ES
Expert systems, being the most promising field of Artificial intelligence (AI), are rapidly gaining the importance and are more widely applied in practice (in medicine, chemistry, industry, shipbuilding, etc.). Basically, they represent intelligent  computer programs accomplished by means of various AI methods, which, like human experts, solve domain problems with the help of logical conclusion making and by utilization of comprehensive knowledge. Since the "intelligence" of these systems is to a large extent based on the knowledge from the field of application (i.e., on the extensive basis of knowledge), they are often called the Knowledge based systems. Expert systems know how to explain to the user their manner of conclusion making, their problem solving manner, namely, the procedure of reaching a target and the relevant facts and knowledge used in this procedure. Very often, they are capable of making conclusions even on the basis of uncompleted or unreliable data (like experts). Architecture of Expert systems depends on the domain of application and is subject to constant investigations and improvements. A typical expert system   structure has been schematically illustrated in the Figure 3.

The knowledge basis, besides the conclusion making mechanism, represents one of the most important components of the Expert system. In building the Expert system it is often the hardest and the most time-consuming phase. The knowledge basis contains knowledge on the specific subject area mostly in the form of:

- facts,

- rules (generally known and accepted knowledge )

- heuristic ( experiences and deep knowledge of experts and methods of conclusion and decision  making based on that knowledge).
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Figure 3.

3. KNOWLEDGE ACQUISITION
To design and build-up a knowledge bases it is necessary to gather and extract the knowledge from the domain experts. The process of acquisition and updating (innovation) of knowledge can be performed mainly in one of the following ways:

a - manually, through participation of knowledge engineers ( by consulting the domain experts, literature and other sources )

b -   manually, without participation of knowledge engineers

c -   through machine learning.

In this particular case, the process of collecting and systematizing of knowledge was performed in the first ( a ) manner because the software modules for acquisition of knowledge in this domain have not been developed so far. More frequently, the method of informal conversation and interviews with the domain experts was used and the appropriate expert literature consulted. This is a very hard and long-lasting work because a great number of experts of various profiles, from financial to design ones, is involved.

It should be emphasized that, for the purpose of this paper, whose intention is to point-out the potentials and benefits of AI, i. e. ES applications in the selected problem domain, the collection of deeper and more comprehensive knowledge did not take place, but merely the collection of the knowledge essence indispensable for functioning of the model prototype took place.

4. KNOWLEDGE REPRESENTATION

A choice of the appropriate structuring techniques, schemes of knowledge representation, implies, to the great extent, the quality and consistency of the knowledge basis. Knowledge, at the very high level of abstractness, is divided into discrete parts, the so-called knowledge templates which are then represented in various forms: production rules, frames, associative graphs, semantic networks, sheets, texts, various graphics forms, etc. In our case, the three-level semantic nets were used, of the following type: objects - attribute - value ( Figure 4 ).
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Figure 4.

TurboProlog version 2.0, in which the software and consultation modules were developed, is very suitable for this form of knowledge organization and use, particularly for more extensive bases where records are made on a disc. Here, the basis size has been practically limited by the size of empty disc space, only. The speed of retrieving of certain knowledge templates and data is very high due to the very efficient method of B+Tree structure of bases indexing (binary tree structure).

PRIVATE 
- For structuring of knowledge bases - data bases and to them associated index bases ( B+Tree      structure ), the built-in predicates were used:



db_create(Db_Name,DOS_Name,Place) 
(i,i,i)

bt_create(Db_Name,B+_Tree_Name,B+Tree_Selector,Key_Length,Node_Length)
(i,i,o,i,i)



- For inserting database terms and rules the following built-in predicates were used:



chain_inserta(Db_Name,Chain,Domain,Term,Ref)
(i,i,i,i,o)

chain_insertz(Db_Name,Chain,Domain,Term,Ref)
(i,i,i,i,o)

chain_insertafter(Db_Name,Domain,Ref,Term,NewRef)
(i,i,i,i,o)



- For updating of bases the following built-in predicates were used:



term_replace(Db_Name,Domain,Ref,NewTerm)
(i,i,i,i)

term_delete(Db_Name,Chain,Ref)
(i,i,i)

key_insert(Db_Name,Bt_Sel,Key,Ref)
(i,i,i,i)

key_delete(Db_Name,Bt_Sel,Key,Ref)
(i,i,i,i)



- For retrieving of certain entities from the bases the following built-in predicates wee used:



chain_terms(Db_Name,Chain,Domain,Term,Ref)
(i,i,i,i/o,o)

key_search(Db_Name,B+_Tree_Sel,Key,Ref)
(i,i,i,o)

- In parentheses, indicated with the small letter "i" are the input parameters/predicate variables, i. e. those parameters to which a defined value has been added, while the small letter "o" indicates the output parameters/variables produced  from the predicate in question as results.

Besides the aforementioned scheme the appropriate forms of graphic and textual representation-description of some knowledge entities were used. It needs emphasizing that for elaboration of the 

complete consultation model for the production phase a lot of time and work should be spent in building the knowledge basis, as well as for creation of the conclusion making mechanism.

5. CONCLUSION
A global level analysis of only one of the phases in the ship construction process, namely, the  production phase, demonstrates the potentials and benefits of implementation of the new software technologies - the Expert systems. The advantages of these technologies become prominent in an efficient usage of previous experiences and cognitions gained in construction of the same or similar ships. Here, we deal with the excessive experiences and knowledge ( obtained during a long period of time ) whose systematization and efficient usage, enabled by Expert systems, could significantly improve not only the production process but the whole ship construction process. However, it is shown, at the same time, that the process of acquisition, systematization and structuring of knowledge in this complex field is time-consuming and hard, particularly, due to its multidisciplinary character and the involvement of a great number of professionals - experts in various field. Eventually, it can be concluded that, in the near future the Expert systems, in respect to this field of application, shall occupy a significant position.
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