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Motivation: digital (coding) 
divide
� A chemical engineer has few computer coding tools in hand

� All the issues related to .NET interoperability, OOP, Data access, are 
totally obscure to chemical engineers

� The discussions about IUnknow and IDispatch are not comfortable for 
chemical engineers 

� Chemical engineers perhaps have been exposed to some language (VB 
in most cases or FTN) and have very little experience with interfaces 
and methods

� Better approach:
� Computer geeks prepare the infrastructure part

� Chemical engineers code the computing part



Objectives

� Simplify the development in CAPE-OPEN:
� minimizing the infrastructure code needed to develop a CO module

� allowing non-computer scientists to develop code using large choice of 
different languages (strongly typed or dynamic languages)

� Develop new Framework containing:

� New API
� New base library for infrastructural code

� New component wizard
� New registration tools



Objectives

� We are NOT plumbers!
� We don’t dismiss original interfaces
� We HIDE original interfaces
� We offer a simplier programming model



Steps

� Test of the VB6 wizard-generated code

� Migration of VB6 wizard-generated code in C#/VB.NET

� Separation of computing code from infrastructural code

� Development of a library that encapsulates all the original COM 
interfaces

� Migration of current sample sources to the new platform
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Pillars

� Class Based

� Strongly Typed – early binding -

� Simpler component registration



Slideshow Demo: the Wizard 
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The new wizard

� Typed
parameters and 
ports

� Minimal code 
generation

� Multilanguage
target (C#, VB, 
…)



Wizard Profiles

� Create Units from
scratch or a profile

� Profile is
generated by a 
precedent
execution of the 
Wizard
� Save Types, 

Parameters and 
Ports

� Example: PFR 



Unit Informations

� The standard CAPE-OPEN 
informations



Unit Data Types

� Declare types and 
range of values
separetly from
properties and 
ports

� Define once
� Reuse

everywhere

� Example: limits in 
Pressure, 
Temperature 
defined only once



Unit Parameters



Unit Ports



Code Generation

� Choose the 
language
� C#
� Visual 

Basic

� Choose the 
project type



Generate, Save & Exit



What is generated

� Only few files

� MsBuild/Visu
al 
Studio.NET
2005 project



The Autogenerated Code

� <unitsource>.Designer.<
extension>
� OnInitialize
� Strongly Typed Ports

and Parameters’
values

� The content of this file 
is modified only by
advanced users; 

� It is only used if ports
or properties must be
added or updated



The Developer Empty Class

� Custom base 
class

� <unitsource>.<e
xtension>
� OnCalculate



Unit Info for registration

� Another file that will
never be written

� Only touched in 
case of specific
needs

� Advanced users
only



VB6 Dummy Vs. VB.NET 
Dummy
� 15 files
� 1000 lines of code
� Freedom to update
� Loosely Typed

� 3 files
� 50 lines of code
� Freedom to override
� Strongly Typed



C# Heat Exchanger

� 3 files
� 200 lines of code for three modes

(HotOuttetTemp, ColdOutletTemp, Duty – ~66 
lines each)

� Freedom to override
� Strongly Typed



The new registration utility: RegUnitAsm

� <project properties>\AssemblyInfo.<extension>
� CapeOpen specific attributes for RegUnitAsm.exe

� RegUnitAsm uses that information via Reflection

� Register the component
� Generates also <unitname>.reg file based on assembly

location

� Supports multi-unit assemblies

� Only one method for registration
� Now it is implemented in different ways by different

vendors



The samples

� Dummy (VB, C#)

� Splitter (VB, C#)

� Reactor (C#)

� Procese Sustainability Prediction PSP and WAR (C#)

� Heat Exchanger (C#)
� New: developed according to COLAN meeting  March 2007



The new toolkit

� CapeOpenToolkit.NET 2007 (1.1)
� Bin

� Docs

� Samples
� Dummy Unit

� Dummy Unit VB

� Splitter Unit

� Splitter Unit VB

� Reactor Unit

� WAR Unit

� Heat Exchanger Unit (Simple)

� Sources
� UnitProxy

� UnitWizard

� RegUnitAsm

� Components
Note: toolkit is based on CO 1.0



Demo: heat exchanger in PRO II and 
COCO
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Conclusion: a new framework

� Motivation

� Chemical engineers have few computer coding tools in hand

� Better approach:

� Chemical engineers code only the relevant computing part

� Objectives

� Simplify the development in CAPE-OPEN

� Develop a new framework

� Strongly Typed

� Class Based

� The new Toolkit

� New API, with shared base library

� CAPE-OPEN 1.0 compliant

� New Unit Project Template

� New richer Wizard with new simpler registration tool

� New samples



The future: CAPE-OPEN Studio .NET 
2008

� CAPE-OPEN Toolkit .NET 2007 will evolve into CAPE-OPEN Studio .NET
2008

� The availability of Visual Studio Extensibility SDK allow the creation of a 
vertical customizations of Visual Studio .NET for specific needs (link)

� Wizard becomes:
� A project template (available also to Visual Studio 2005/2008)

� A designer for ports and parameters

� A designer for Calculation part

� A designer for data sources useful for Calculation part

� An independent Integrated Development Environment (IDE) in which writing code

� Support for canonical .NET languages (C#, VB) and new ones (IronPython
and Dynamic Languages Runtime in general)

� CAPE-OPEN 1.0 compliant

� First beta in Spring 2008



Thanks to...

� ... Michel Pons and Jasper Van Baten for their
help in testing of Heat Exchanger

� … Letitia Toma (ICS-UNIDO) for testing
� … Marco Carone for coding

The software is available upon request


