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Abstract. Knowledge based design and implementation of knowledge based systems is the team of present report. The instrumental system that we'll discuss is PiES WorkBench. There are some hot spots in this presentation: PiES WorkBench architecture and features; technological knowledge representation; specification of the concrete projects and concrete architectures of expert systems under design and implementation and reusing of such specifications.


1   Introduction


Knowledge based  systems  design  technology is changing nowadays from stand-alone tools,  may be powerful,  to the development of system within the integrated framework during the whole life cycle. Modern trends in this domain are connected with integration of suitable instruments into the balanced environment supporting intelligent system design and implementation.  Intelligence of the tools  itself  is determied by implantation   of   knowledge representation and knowledge acquisition techniques in this domain and their integration with the classical approaches in technology of programming.





Current state of art in intelligent instruments domain may be  the subject of separate paper. But it is necessary to outline that such systems as  WorkBench  VITAL,  KEATS,   Shelly, Krest etc. [1-5]  were   theoretical   and  practical  guidance  for Knowledge Based Software Engineering (KBSE) system PiES  WorkBench  that  is  discuss  in  this presentation. It's organization is following. The general framework is briefly discussed in the next subsection. Then we describe PiES WorkBench structure and main features. Main principles of specifications are discussed in the fourth subsection. Some remarks on reusing and reengineering are present in the fifth subsection. And the last subsection present state of art in PI-team.


2   The General Framework


The development   of   modern   instrumental   tools  for intelligent  systems  design  and  implementation   is   based nowadays at the following cornerstones:


   - tools  itself  have  to support the explicit definition of design methodology and technology;


   - tools  can  be  designed as knowledge based systems using knowledge of different modalities;


   - prime  conceptions  of  instrumental  workbenches   for intelligent  systems  design  and  implementation  are formed up to now;


   - KBSA-approach (Knowledge Based Software Assistant) and CASE-technology (Computer Aided Software Engineering) are widely used methods nowadays, and their integration in KBSE-methodology (Knowledge Based Software Engineering) is the main current trend;


   - some examples of such intelligent tools are already exist.





It can be mentioned that  an  intelligent technological tools commonly grow from knowledge acquisition systems and  rarely  use  useful  results  from  "classical"   support development  tools.  All  these  reasons  give us assurance that discussed below conceptions of instrumental expert system  PiES WorkBench  [6] may be interest for the designers of applied intelligent systems.





First version  of instrumental expert system PiES [7] was developed a few years ago in  Computer  Center  Academy  of Sciences.  Main features of this system were connected with the explicit knowledge representation about applied expert systems design processes. ES PiES was used inside of PI-team (Programming & Intelligence)  as an instrument for applied intelligent systems design [8].  But new theoretical and practical results in this domain and growing experience of PI-team persons lead  us to  the next  version of this system  -  KBSE-system  PiES WorkBench.





The main  concept of  PiES WorkBench is in the design and implementation  of  integral  environment  with  different level  instruments  and  tool  kits.  Selection of  the adequate instruments may be supported by PiES WorkBench itself (then it appears  to  users  as intelligent manager of project and/or it's technical part) or by user himself (then  PiES  WorkBench serves as an intelligent assistant of user's solutions).


3   PiES WorkBench Structure and


Features
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Fig. 1. Functional structure of


 PiES  WorkBench


It is suitable to  describe  PiES  WorkBench'  functional structure via the H-diagram depicted in Fig. 1. The first of the outlined here subsystems (Project) supports  authorization and administrative  management  (for example,  PiES WorkBench users and projects under design registration, on-line control of the current projects state,  preparing of the current state of art reports etc.).





Design process planning, specification and/or selection of the designing  system  architecture  as  well  as  blocks  and modules specification design are supported in second subsystem  (Design).





General validation  and  verification  of current project specification  are among  the  main  functions   in   third subsystem (Implementation). The next important task consists in transformation of specifications into their description  at  knowledge  representation  languages level.





Compilation and linking as well as installation of system under design  are gathering in subsystem Target Version.





Specifications reusing and reengineering subsystem (Redesign)  is  more  interesting  but  complicated   in   PiES WorkBench. Actually this is an expert system that processes knowledge  connected with the different projects descriptions. And this one (at the basis of the questionnaires) has to "said" for user  about previous solutions that can  be  used  in  current project and about may be needed changing.





The last but not least PiES WorkBench subsystem (Explanation & Help) includes explanation modules and hypermedia help.





Organization of  applied  expert  systems  design in PiES WorkBench is supported  by  the  set  of  special  knowledge bases (KBs).  General  information about projects and users known for PiES WorkBench is stored in KB "Admin". Known for system tools and tool kits are present in KB "Tools".  In addition to these system knowledge bases PiES WorkBench generates a set of  KB connected with the specifications of the concrete projects and concrete architectures of  expert  systems  under  design  and implementation.  All  these  KB are constructed using frame formalism.  Knowledge processing  is  based  in  PiES  WorkBench  on  production oriented knowledge representation language PILOT/2 [9].


4   Specifications in PiES WorkBench


Technology of  the  user's  work  in  PiES  WorkBench  is oriented to the explicit  representation  of  knowledge  about expert  systems  design  and  implementation for all projects. That's  why  a  specialized  administrative  knowledge   base   is supported by PiES WorkBench itself.  KB "Admin" description is based on frame formalism (as well as other KBs in this system) and   supported  by  special program package  FRAME/2 [10].





At the top  level of managment each project registered  in  PiES  WorkBench  gives  the legal users access to three main knowledge bases:  "Plan", "System" and "Tools". Relationships between them are depicted in Fig. 2.  All  these  bases are  connected  with  KB  "Admin".  KB "Plan" is necessary in order to answer three main questions - "What?",  "When?" and  "By Whom?"  will  be  made  in current project.  There are several types of knowledge in KB "System".  Among others we can mention  the definition  of the designing expert system architecture;  it's components specifications and the  description  of  the  links between   components.  Using  this  information  PiES WorkBench  can  find  the  answers to at  least  two following questions - "What is the system under design?" and "How can be designed the system?".  The last of above mentioned  knowledge bases is  KB  "Tools". It connects KBs "Plan" and "System". Explicit specification of known in PiES WorkBench  instruments is present here as well as the description of each instrument. It provides the possibility to answer  the following  questions: "What instruments are  supported  in  PiES WorkBench?" and "For what and how the instrument can be used?".
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Fig. 2. Knowledge Bases Relations


in PiEs WorkBench





It is  clear that the simplest way to assist in designing applied  expert  system  is  using  of   pre definite   default knowledge bases "Plan",  "System" and "Tools".





KB "Tools" is the most stable one among the  above  mentioned  knowledge  bases, because  this  is  the  description  of  tools belonging to PiES WorkBench itself.





For example, let's discuss briefly one of PiES WorkBench instruments - Questionaire Tool Kit. It uses for the interactive design of questoinairies with the following types of answers: "Text", "Yes-No", "Case", "List" and "Scale". There are two main parts in this instrument. One of them is connected with the design of question-answer (QA) elements, another - with the development of topology QA-chains.





Using Frame/2 formalism common structure of QA-chain may be described  by the following frame prototypes:





QA-Chain isa prototype;


	CurrQAE	  frame;	if_added RunQAE ();


			  		if_changed RunQAE ();


	AnswPrt	  string;	by_default "Questionaire";


	AnswExm	  string;


QAE isa QA-Chain;


	NextQAE	frame;


	PrevQAE	frame;


	Question	{string};


	AnswSlot	string;	by_default "Answer";


TxtQAE isa QAE;


	CurrChain	frame;	if_changed TxtDemon ();


Frame representation of QA-element designer itself may be present by the following fragment of KB "Tools":


StndrtQAE isa prototype;	if_added CreateQAEDialog ();


	Question	{string};


	Answer	frame;


	Txt		int;	by_default 0;	if_changed 								EditTxtQAE ();


	................................................


	OK		int;	by_default 0;	if_changed 								VerifyQAEdsc ();


	Cancel	int;	by_default 0;	if_changed 								DestrQAEDialog ();


AnswTxt isa prototype;


AnswScale isa prototype;


	ScaleType	char;	by_default 'H';


	From	int;	by_default 0;


	To		int;	by_default 10;


	Grane	int;	by_default 1;


DestrQAEDialog ()


{


	CurrQAE = GetCurrExmName ();


	CurrAnsw = GetValue ("Answer");


	if (CurrAnsw) DeleteExm (CurrAnsw);


	DeleteExm (CurrQAE);


	DestroyQAEDialog ();


}


It is neccessary to execute two simple operators for QAE-Designer running:


	CurrQAE = GenerateName ();


	CreateExm ("StndrtQAE", CurrQAE);


After QAE-Designer functioning we may recieve in KB of current project frame structure that is depicted at Fig. 3.
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Fig. 3. Fragment of Current Project KB Structure





So we discussed situation with KB "Tools". Quite different situation arises when concerned KBs "Plan" and "System".  Of course, we also use the default descriptions of these KBs but the user who is at the expert level may be  not agree  with systems solutions and he is in his right.  That's why there are several special  knowledge  based  designers  in PiES WorkBench. Each of them works with its own KB but they communicate each other using messages.





For example, Planner (one of its main screen forms is present at Fig.  4) can browse,  edit and generate current project's plan in user-driven manner. Plan representation is oriented on FRAME/2 formalism. Frame prototypes  are  fixed  in  KB "Plan".  When it  is  necessary  to communicate with Architect in interactive creation of project's plan, Planner sends  to  this component  of  PiES  WorkBench  several messages that reflect the current plan changing.  According these  messages  Architect changes  KB  "System",  so  the  consistency of objects in KBs "Plan" and "System" is supported at each point of the  design. Relations between these objects are local for each of the knowledge based designers.  That's why  the  results  of  each phase of  specification are validated and verified by special modules in each  design phase  (by  request  and/or  at  the  end  of  the session).  In  addition  to this monitoring general validation and verification of current project specifications is supported











via special option from PiES WorkBench main menu.


5  Reusing and Reengineering    in PiES WorkBench


There are  two  different  approaches  to   reusing   and reengineering  in  PiES WorkBench.  As it was mentioned above, redesigning subsystem includes two options:  Requirements, and Reusing.  Reengineering process in PiES WorkBench is supported at  specification   level.  It includes the correction of specifications during  design process.





Implementation of first option in redesign  subsystem  is based on special questionnaire. All questions are connected with the "understanding" by the PiES WorkBench itself following topics:


   - in what domain new expert system will be used;


   - what kind of knowledge model will be suitable for KB of new expert system;


   - what type of systems architecture can be fixed;


   - what  components  and  what  characteristics  of  these components will be more important etc.
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Fig. 3.  Plan Designer Screen Form
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User's answers  are  used  to  obtain the description of requirements for new project.  System driven strategy is used in dialogue  with user,  but he can ask the system to explain the semantics of the questions.


Internal representation  of  the  requirements  is  frame oriented. It is similar to the one generated at specification stage  by means of above described knowledge based designers.  However, description of requirements  is   only   pattern   and   has   not   direct decomposition at the implementation level.





Real reusing is concentrated in special option. There are three  main  tasks that must  be  solved  in this stage.  The first one is connected with the search of appropriate examples of frames in  KBs "System".  The  next  task  is the demonstration to user (if he would like) functioning of components describing  by  selected frames examples in demo mode. The last task concerns with real selection of necessary descriptions and implantation them into new KB  "System". It  is  clear  that user driven strategy of the dialogue is more suitable here.  Of course,  verification  of  user  selection  has to be supposed.





So, the redesign in PiES WorkBench is  based  on search, test and  paste-and-cut  methodology.  Iintelligence of this subsystem is based on knowledge based guidance  of  dialogue  with user,  case-based  reasoning at search stage and on-line verification of partial users decisions  as  well  as  general verification of created KB "System".


6   Conclusion


Project of the design and implementation an intelligent instrumental system PiES WorkBench is in progress now in Computer Center Academy of Sciences of Russia. We use IBM-compatable personal computers as the basic hardware; Windows environment, C and C++ languages as the basic software as well as our own tools and compilers  for knowledge representation systems FRAME/2 and PILOT/2.





Some PiES WorkBench subsystems  and  components are already  designed and implemented.  Besides basic knowledge representation tools,  these are subsystems of access authorization  and administrative management;  subsystem of the design  process  planning  as  well  as   subsystem   of   the specification   and/or  selection of  the  designing  system architecture based on  cognitive  graphics  approach;  several tool  kits  oriented  on  the  interactive design of interfaces and hypermedia helps, knowledge base browsers etc. We suppose that PiES   WorkBench  exploratory version  will  be  ready till the end of the year.
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