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A quick way to test compliance with A quick way to test compliance with 
CAPECAPE--OPEN standardsOPEN standards

Available from COAvailable from CO--LaNLaN web siteweb site
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Technical descriptionTechnical description
GeneralGeneral
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Conclusion and perspectivesConclusion and perspectives
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SelfSelf--testing of testing of PMCsPMCs
Help to software developmentHelp to software development
•• Preliminary debuggingPreliminary debugging

Screening before consultancy actionScreening before consultancy action
Screening before useScreening before use
•• Provide details on software componentsProvide details on software components

–– Property Package chemical compounds, properties, Property Package chemical compounds, properties, 
phases, etc…phases, etc…

–– Unit operation ports, parameters, etc…Unit operation ports, parameters, etc…

General purpose
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StandStand--alone Windows applicationalone Windows application

Provided with Install and UninstallProvided with Install and Uninstall

Developed in Visual Basic 6.0Developed in Visual Basic 6.0

Graphical User InterfaceGraphical User Interface

Contextual helpContextual help

Main features



Michel Pons www.colan.org May 25-26, 2005 - NETL

Basic testBasic test
Checks presence of interfaces Checks presence of interfaces 

Function testFunction test
Checks methods & properties for presence and validity of Checks methods & properties for presence and validity of 
argumentsarguments
Performs blind tests to check behaviour of Performs blind tests to check behaviour of 
methods/propertiesmethods/properties
Uses Material Object(s) or MINLP problems provided with Uses Material Object(s) or MINLP problems provided with 
the CO Testerthe CO Tester

Integration testIntegration test
UserUser--guided testguided test

Three levels of test performed
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Selection of component to testSelection of component to test

Launch of Basic testLaunch of Basic test

Launch of Function testLaunch of Function test

Launch of Integration testLaunch of Integration test

Access to reportsAccess to reports

Corresponding Interface DiagramCorresponding Interface Diagram

Main GUI features
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RegistrationRegistration
Selection of component to be testedSelection of component to be tested

Basic TestBasic Test
Run the testRun the test
View the reportView the report

Function TestFunction Test
Run the testRun the test
Selection of adequate Material Selection of adequate Material Object(sObject(s))
View the reportView the report

Integration TestIntegration Test
......

Use
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List all Components in the Windows registry List all Components in the Windows registry 
with correct CATID / CO CATIDwith correct CATID / CO CATID

Create /Remove Create /Remove 
CAPECAPE--OPEN OPEN 
CategoriesCategories

Register a Register a 
component component 
under the under the 
selected selected 
CategoryCategory

Select a Select a 
CategoryCategory

List of components List of components 
registered under the registered under the 
selected Categoryselected Category

Registration
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Reporting done in plain ASCII text filesReporting done in plain ASCII text files

Reports
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Click on the      Button or Click on the      Button or 
hit F1 key to display the hit F1 key to display the 

associated helpassociated help

Contextual Help
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Need for a Material ObjectNeed for a Material Object

The Validation Material ObjectThe Validation Material Object
Is delivered with the Is delivered with the COTesterCOTester Suite  as a COM dllSuite  as a COM dll
Supports Supports ICapeThermoMaterialObjectICapeThermoMaterialObject InterfaceInterface
Supports the Constant and non Constant properties defined in Supports the Constant and non Constant properties defined in 
the THRM Standardthe THRM Standard
Can generate a report of calls that the component madeCan generate a report of calls that the component made

MOCOSE

CO THRM Component

CO UNIT Component

Material Object
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PurposePurpose
Technical descriptionTechnical description

GeneralGeneral
Available componentsAvailable components
•• UNIT: test of UNIT Operation componentsUNIT: test of UNIT Operation components
•• THRM: test of Thermo Systems, Property THRM: test of Thermo Systems, Property 

Packages, Calculation Routines, Equilibrium Packages, Calculation Routines, Equilibrium 
ServersServers

•• MINLP: test of LP, NLP, MILP, MINLP solversMINLP: test of LP, NLP, MILP, MINLP solvers
•• PPDB: test of Physical Property Data BanksPPDB: test of Physical Property Data Banks

Conclusion and perspectivesConclusion and perspectives

Overview
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COTester

COTester Unit Operation

Launch Test Creates an Instance

Gets an IDispatch Pointer

Queries ICapeIdentification

Queries ICapeUnit

Queries ICapeUnitEdit

Queries ICapeUnitReport

Gets an  ICapeIdentification Pointer

Test and write in the report

Test and write in the report

Gets an  ICapeUnit Pointer

Test and write in the report

Gets an  ICapeUnitEdit Pointer

Test and write in the report

Gets an  ICapeUnitReport Pointer

Indicates the supported interfaces 
and make report available

Detailed report Summary

UNIT Basic Test
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COTester Unit Operation

Launch Test Creates an Instance

Gets an IDispatch Pointer

Checks all Methods and properties

Checks Interfaces and writes in 
the report Ports Identity card

Port Collection
GetPorts

Checks Interfaces and writes in 
the report

Gets an IDispatch Pointer
Port

Checks all Methods and properties

Item

Gets an IDispatch Pointer

Checks Interfaces and writes in 
the report Parameter 

Collection

Parameters

GetParameters

Gets an IDispatch Pointer

Checks Interfaces and writes in 
the report

Checks all Methods and properties

Item

Gets an IDispatch Pointer

UNIT Function Test (1/2)
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For each Parameter

ParameterSpec

COTester Unit Operation

Checks Interfaces and writes in 
the report Port Identity Card

RealParameterSpec
IntegerParameterSpec

Material Object
For each Material Port: Create an Instance

Gets an IDispatch Pointer Port
Connect/ disconnect

Parameter
Change the value of the first 

Parameter
Validate

Get_dirty

Get_dirty

Validate

Calculate

Save

Terminate

Initialize

Restore and check first Parameter 
Value

SC
EN

A
R

IO
UNIT Function Test (2/2)
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***********************************************************************************
CAPE-OPEN VALIDATION TESTS

***********************************************************************************
Time: 31/10/00 14:10:24
IDL: VERSION 0.9
***********************************************************************************
STARTING TEST
Instantiating : CO.Fiber.1
***********************************************************************************
Note: in the following report, OK means that a method or a property is

available and its argument types are matching the CAPE IDL. 
***********************************************************************************
***********************************************************************************

TESTING CAPE UNIT INTERFACES
************************************************************************************

COM Interfaces are supported  by this Unit Operation.
ICapeIdentification Interface is supported by this Unit Operation.

+ ICapeIdentification.GET_ComponentName: OK. 
+ ICapeIdentification.GET_ComponentDescription: OK. 

ICapeUnit Interface is supported by this Unit Operation.
ICapeUnitEdit Interface is supported by this Unit Operation. This Unit Operation has its 
own GUI.
ICapeUnitReport interface is supported by this Unit Operation.
*****************************************************************************

TESTING METHODs & PROPERTIES
*****************************************************************************

ICapeUnit Initialize has been successful
+ ICapeUnit.dirty: OK. 
+ ICapeUnit.Restore: OK. 
+ ICapeUnit.Save: OK. 

***********************************************************************************
UNIT IDENTITY CARD

***********************************************************************************
Unit Name RCCO
Unit Description C4 Isomerisation Reactor
Number of available Public Unit Parameters: 3
Number of  Ports initially available: 2

* PORTS description

Name Input1
Description Material Input Port
Direction Input
Type Material
Connected? No

Name Output1
Description Material Output Port
Direction Output
Type Material
Connected? No

* PARAMETERS description
…
************************************************************************************

PARAMETER S IDENTITY CARD
************************************************************************************

Name S
Description Surface Value

5
ValueSource User Value
Dimensionality Empty, Variable defined as emptyVariant
Default Value 0
LBound 0.1
Ubound 1

UNIT Function Report Analysis (1/2)
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*************************************************************************************
TESTING PORTS CONNECTION

*************************************************************************************
Connection to Port Input1 has been successful 
Connection to Port Output1 has been successful 
*************************************************************************************

TESTING VALIDATION & CALCULATION 
*************************************************************************************

+ ICapeUnit.Edit: OK.  Connect succeeded
Validate method returned true.

Unit is valid, Calculate method is called.
Unit Operation has calculated itself, results are available.

*************************************************************************************
CAPE-OPEN VALIDATION TESTS: TESTING SAVE METHOD

*************************************************************************************
Parameter values not yet changed.
->Call to ICapeUnit.dirty.

Unit is not Dirty: this is true
->Call to ICapeParameter.dirty on first parameter.

-> First parameter is Dirty, but should not be.
-> Changing first parameter value to:  .45

-> Unit is not Dirty, but should be Dirty.
-> First parameter is Dirty

->Call to ICapeUnit.Save.
+ ICapeUnit.Save: OK. No runtime error saving this Unit Operation.

->Call to ICapeUnit.Terminate.
Unit has Terminated itself.

*************************************************************************************
END OF TEST
*************************************************************************************

UNIT Function Report Analysis (2/2)
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Targeted toTargeted to
UNIT, THRM, PPDB, SMST, MINLP interfacesUNIT, THRM, PPDB, SMST, MINLP interfaces

Downloadable from CODownloadable from CO--LaNLaN websitewebsite
Applicable to COM componentsApplicable to COM components
Development initially done by IFPDevelopment initially done by IFP
Then contracted by COThen contracted by CO--LaNLaN toto

Adduce GmbHAdduce GmbH
ProSimProSim SASA
University of University of CatalunyaCatalunya

An onAn on--going development from COgoing development from CO--LaNLaN

Conclusion and perspectives
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