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Modular MOdel SpecificAtIon on DoCumentation Level -  
Application in a Web Based Modeling Environment. 

www.mosaic-modeling.de 
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MOSAIC-Team 

Scientific supervisor: 

 Prof. Dr.-Ing. G. Wozny ,  

  Head of Chair of Process Dynamics and Operation, TU Berlin 

 

 

Current Developer: 
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Dipl.-Ing. R. Kraus 

Dipl.-Ing. V.A. Merchan-Restrepo 

M.Sc.      G. Tolksdorf 
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Outline 
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Modeling with MOSAIC 
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Goals and Resulting Characteristics 

Main goals: 

– Less errors 

– Less effort 

– More cooperative work 

• Improved reuse 

• Improved portability 

 
Resulting characteristics: 

– Highly modular modeling concept 

– Define Platform Independent Models (PIM) in the documentation level using an 

enhanced symbolic notation 

– Use of PIM and code generation to Platform Specific Models (PSM)  

– Support web-cooperation 

• Store and share all model elements in a web database 
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Modular Modeling Concept – The Editors 

Notation               – What symbols/variables are allowed? 

Equation              – What equations will be used? 

EquationSystem  – How will the equations be combined? What functions will be used? 

Evaluation            – What are the design, state, and iteration values? How does the problem solving                                                                 

              code look like? 

MOSAIC editors and model elements: 
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Enhanced Symbolic Notation I - Variables 

Notation editor: 

Example: 
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Enhanced Symbolic Notation II - Equations 

Equation editor: 
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Enhanced Symbolic Notation III – Equation Systems 

Equation system editor: 
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Enhanced Symbolic Notation IV – Instantiated Equations 

Evaluation editor: 
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Code Generation I – What language do you prefer? 

Choose of a list of supported target platforms: 
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Code Generation II – Show me what you got! 

Take a look at the generated code: 
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MOSAIC Ports – let‘s get connected 

MOSAIC external Ports: 

Y – internal variable 

A – variable connected to input T 

B – variable connected to output P 
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MOSAIC Ports – let‘s get connected 

MOSAIC external Ports: 

 

• Direction: 

 In or Out 

 

• Interface: 

 Which variables will be presented? 

 -> naming, dimension, engineering unit, direction 

     e.g.   p, scalar, bar, out 

 

• Connector: 

 How are internal variables and external interface variables connected? 

 -> e.g. A <-> T , B <-> P 
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CAPE-OPEN and MOSAIC I – Physical Properties 

Supported target platforms for „CO physical properties“ code generation: 

 

• Matlab 

 

Physical properties in MOSAIC: 

Variables to be calculated by external functions, e.g. 
 

• gPROMS 
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CAPE-OPEN and MOSAIC I – Physical Properties 

MOSAIC Example – CO function: 
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CAPE-OPEN and MOSAIC I – Physical Properties 

MOSAIC Example – Matlab code: 
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Summary 

– A modular equation based modeling tool 

– Implemented in Java, using XML/MathML 

– Provides automatic code generation for specific platforms (e.g. Matlab, C++) 

– Can use the concept of ports 

– Supports CO physical properties in code generation (Matlab, gPROMS) 

MOSAIC is not 

– Designed to be a full solver / process simulator 

– A programming language 

– A computer algebra system (CAS) 
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CAPE-OPEN and MOSAIC II – Next Steps: 

• What has to be done to create CAPE-OPEN compliant Unit Operations with 

MOSAIC? 

 

• What about CO Unit Operation Import and Export in MOSAIC? 

 

• How can the MOSAIC xml models be converted into COM/CORBA objects? 

 

• … 
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Thank you very much for your kind attention. 
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