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 Formal Concept Analysis (FCA)Formal Concept Analysis (FCA)

 Wille, beginning of the 80‘sWille, beginning of the 80‘s
 Mathematization of the concept of conceptMathematization of the concept of concept
 Based on lattice theoryBased on lattice theory

 Temporal Concept Analysis (TCA)Temporal Concept Analysis (TCA)
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Why a Time-Conceptual Approach to Programming?Why a Time-Conceptual Approach to Programming?

 Sound Mathematical BasisSound Mathematical Basis
 consistencyconsistency
 reliabilityreliability

 Graphical Representation ToolGraphical Representation Tool
 Existing possibilities are limitedExisting possibilities are limited

 Knowledge-Level ProcessingKnowledge-Level Processing
 Inference over modelsInference over models
 E.g. Correctness Proofs or Code GenerationE.g. Correctness Proofs or Code Generation
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TCFP TCFP 
Application areasApplication areas

 Program Modelling & AnalysisProgram Modelling & Analysis
 Building Time-Conceptual Model of concrete ProgramsBuilding Time-Conceptual Model of concrete Programs
 Analyzing them with respect toAnalyzing them with respect to

 ComplexityComplexity
 CorrectnessCorrectness
 SemanticsSemantics

 Reality Modelling and Program SynthesisReality Modelling and Program Synthesis
 Building TCA-Model of reality Building TCA-Model of reality 
 Supporting program creation with this modelSupporting program creation with this model
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Time-Conceptual Interpretation of Turing MachinesTime-Conceptual Interpretation of Turing Machines

 Turing Machine Turing Machine 
 Mathematical Model for the Universal Mathematical Model for the Universal 

ComputerComputer
   acceptor-CTSacceptor-CTS

 „„Each string accepted by a given Turing Each string accepted by a given Turing 
Machine defines a Conceptual Time System, Machine defines a Conceptual Time System, 
the so-called Acceptor-CTS“the so-called Acceptor-CTS“

 Event-Part:current state of TM, Time-Event-Part:current state of TM, Time-
Part:current-tape symbolsPart:current-tape symbols

Goals - Preliminaries - Motivations - TCFP - Conclusion - Difficulties
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Example Acceptor-CTSExample Acceptor-CTS
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(q0,0,R)(q0,0,R)(q1,1,R)(q1,1,R)(q0,0, R)(q0,0, R)q0q0
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bbqfqf33

00q1q122
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T1T1qq

Example Turing Machine M

Acceptor-CTS for „10“ in M

Conclusion:

Acceptor-CTS clearly defines a life-
track in a situation space. This 
situation space is a subset of the 
so-called Machine-situation space.
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TCFP – Program Modelling()TCFP – Program Modelling()
Application to programsApplication to programs

 A program A program 
 defines a situation spacedefines a situation space

 Every program run Every program run 
 defines a life-track in this spacedefines a life-track in this space
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Program Modelling(4)Program Modelling(4)
Describing Programs with ImplicationsDescribing Programs with Implications

 Programs as set of life-tracksPrograms as set of life-tracks
 How to describe set of life-tracks/CTSs?How to describe set of life-tracks/CTSs?

 Enumeration (impracticable)Enumeration (impracticable)
 With laws(implications)With laws(implications)

 We demonstrated how toWe demonstrated how to
 derive CTS-attributes from a programderive CTS-attributes from a program
 State implications over those attributesState implications over those attributes

 That describe a class of CTSsThat describe a class of CTSs
 Such that every CTS models a concrete program runSuch that every CTS models a concrete program run

Goals - Preliminaries - Motivations - TCFP - Conclusion - Difficulties



TCFP-Reality Modelling(1)TCFP-Reality Modelling(1)

 Supporting Reality Modelling ParadigmsSupporting Reality Modelling Paradigms
 Like Object-OrientedLike Object-Oriented
 Or Agent-Oriented Or Agent-Oriented 

 Need of Relational-Temporal modellingNeed of Relational-Temporal modelling
 Need of a clear definition of ObjectsNeed of a clear definition of Objects
 Introduction of CTSATsIntroduction of CTSATs
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TCFP – Reality ModellingTCFP – Reality Modelling
CTSATsCTSATs

 Relational and Temporal ModellingRelational and Temporal Modelling
 Introduction of actual actorsIntroduction of actual actors
 Introduction of aspectsIntroduction of aspects
 Introduction of objects as sets of aspectsIntroduction of objects as sets of aspects
 Introduction of life-tracks of the objectsIntroduction of life-tracks of the objects
 CTSATs can support CTSATs can support 

 Agent-discovery in agent-oriented ParadigmAgent-discovery in agent-oriented Paradigm
 Object-discovery in object-oriented ParadigmObject-discovery in object-oriented Paradigm
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Conclusion(1)Conclusion(1)

 In this work we couldIn this work we could
 Establish first connections between TCA and Establish first connections between TCA and 

ProgrammingProgramming
 Identify possible application areasIdentify possible application areas
 Discuss some possibilities for technical Discuss some possibilities for technical 

realizationrealization
 Goal reached!Goal reached!
 But Work might continueBut Work might continue
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Conclusion(2)Conclusion(2)

 Future Work mightFuture Work might
 Generalize the methods introducedGeneralize the methods introduced
 Introduce inference logic for CTSATsIntroduce inference logic for CTSATs
 Investigate special application possibilitiesInvestigate special application possibilities
 Introduce new Temporal Relational structuresIntroduce new Temporal Relational structures
 Formaly precise some of the ideasFormaly precise some of the ideas
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Difficulties/ChallengesDifficulties/Challenges

 Complexity of the Research AreaComplexity of the Research Area
 Methodology of Research-oriented Methodology of Research-oriented 

scientific workscientific work
 MathematicsMathematics
 Last-minute topic choiceLast-minute topic choice
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