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The Component Object Model

Also known as ActiveX®, OLE
Extensions: DCOM, COM+,MTS, Windows® DNA

Soltware
'-'-1|p|| n1|.. . Component -
oftware End-Liser System sottware

A p F'_:| ication Services omponent

Advantages: Programming Language Independence
Location Transparency

The Operating System provides Runtime Environment
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KULI as COM Server

Motivation

Y

Make KULI accessible for Application Frameworks
Enhance existing Interfaces

Combine the Comfort of the KULI GUI with the Power of
System Integration Tools like Matlab®

Y VYV

Benefits

KULI is callable from VBA and Matlab

Integration of KULI in Expert Systems

Integration of External Components into a KULI Model
Free programmable external Controllers

(Fans, Water, Pumps, Thermostats, ...)

YV V VYV V
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Analysis Tools Itegration
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Using KULI's COM Component- Part 1

> Add Connectors
e.g. Entry temp. Air

Mass flow

=¥ KULI - System generation [Dcom.scs]
File Library Insert Component Output Graphics mode Extras  Windows f Toolbars Help

EE<REM e |SEAwA Lo SN0 XHQ|# 8 =x L

===
ez e em

| =
I

—lofx|

il

0 | data £ lnn

> Add COM Components

—
T Circuit

[F[4 b (m0 | M[® @ & ||usafmy |8 a1 x 7 KA v
&Airs\del[ﬂ Simul paraml -

1w ater circuit

Simwation

& -

aranmeters

4.COM object

| QT o FERES ,_@WOMUHM

! 1

i ! " -@COM abject
e

g4 ;

&

1.Charge air circuit

| [ ¥ e
Cpen component ... %

Rotate component
Delete component

Cutputt
Epier ¥ Show component ID

e-g . COM 1 ¥ y Entyter ¥ Show connection 1D JETD S
“,_.,j‘" Quantur w Grid on,/off ﬂ "
Quantur
Co M 2 Massfle  AUtomatic arrangement of circuit components @
Show connection attributs
14.C0M object
e }—_i ————l__ - AR
Enty temp. difference coaling air =7 add connector
O [Entytemp. diference  |Jm_
» Connect Connectorswith | | e e P
______________ Heigh! F T Entrgtemp difensncs cooling sir
COM Components | = ———( A
[}
Ready
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Definition

KULI's GUI COM Component is NO Software Component

It is a KULI Component, which is accessible by
the Interface Functions

defined in KullAnaIyS|s

&' Registry Editor E =101 ]
Registry Edit “iew Favorites Help

=1 {CF72482D-B495-408C-8CAC-E40E813R0C23} 2| | Name | Type Data

-1 Control @bf(Default): REG_SZ  Kulitnalysis.KulisnalysisCtr
- InprocServera2

-1 Insertable ]
w1 MiscStatus

-1 ProgID

-1 Programmable

-1 ToolboxBitmap3z

-1 TypeLib
-1 version
-3 VYersionIndependentProglD -
d | Kl | 2

|f'-'1'5.f CamputeryHEEY_CLASSES ROOTYWCLSIDY] CFF2482D-B495-498C-8CEC-E40ER13RB0C23 WersionlndependentProglh 2
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Using KULI's COM Component- Part 2

> COM Components are as easy to use as other KULI Comps
+ Benefit from KULI GUI when using COM objects
+ No “Programming Expert Knowledge” required

> All Information is available in KULI's Graph Window

+ No components, connectors, COM objects, etc are hidden

» COM Objects as Watch-Variable

+ “"Debugging” of unstable Systems

+ Runtime Visualization of Parameter changes in VBA / Matlab / COM
supporting Tool

> User friendly Interface Design

+ Few Entry Points and Events

> Accessing COM Objects via user definable Texts
+ GetComValueByID(VExitTempAtRadiatorl”)
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Interface Functions - Events

> Methods / Properties

=2 [KulidnalysisCtr

----- =@ AddToBatchList{BSTR fileMame)
..... # BatchMode(BOOL * pual)

..... =@ Cancel()

..... =% CleanlUp(BOOL * succ)

----- # EnableEvents(BOOL new'al)
----- # EnableEvents(BOCL * pwal)

..... =@ GetCOMValueByID(BSTRE comMame, double * value)

..... =B Initialize(BOOL * succ) > SN
----- =% [sFinished{BOOL * val)

..... = [sNextOperatingPoint{BOOL * val) =2 _IKulidnalysisCtrEvents

..... = [sMNextTimeStep(BOOL * val) =% OnCheckForCancel()

..... # KuliFileMamelBSTE newwal) =% OnError(BSTR fkt, BSTR msg, BSTR add, long type)

..... = MextkULIIterationiBOOL * succ) L2 OnMessage(BSTR fkt, BSTR m=sg, BSTR add, long type)
..... = PPFileMame(BSTR * pval) =% OnMextlteration{long itha)

..... =5 RezuItFlleName(ESTR pall =@ OnMextTimellong timeStepMa, double time)

..... =% BunAnalvsis(BOOL * syce)

..... =% SetCOoOMValueByIDIBSTR comMame, double value, BOOL * succ)
..... =@ ShowResult()

----- =% Startanalysis(BOOL * succ)
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Implementation Details

» KULI Analysis is implemented as "In-Process-Server” (dil)
+ Optimum Runtime Performance

+ A few Interface Functions leads to Simple Handling

> Direct Matlab® / Simulink® Integration in KULI

+ Simulink Controllers are available as Icons

+ C++ Calls to Matlab / Simulink -> Runtime Performance

> KULI GUI is not accessible via COM

+ All Required Features are implemented in KULI GUI
+ Benefit of the user friendly KULI GUI when creating Models

"
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- ¥BAProject x|

“"KULI - System generation [Ocom2.ses] =10 x|
File Library Insert Component Output Graphics mode Extras  Windows / Toolbars Help BT vieus BesiFor Aomieations = r—

EEEELNENOE IS ELEET PNEVEOIETED =T Mot 3.0 bt B -
”°|@|e|@|m ”A|l|"l|I-'|AL|L|H|-|O"”®|®|@| E E4|”§ 2 m|::§|E"”§ P I A .MlcrosoftOFFlceQDOb]ectLlhrary Browse |

. Microsoft Forms 2.0 Object Libirary

€} General data. ™ Inner circuit |&§ Air SidBl@ Sirnul. param.l " |.-|-'|:ne Libirary ﬂ
- [ Decalnpr.xla Pricrity o |
=10l x] " Public WithEvents KULI As KulifAnalysisCtr
1.COM object . g
COM-D Private Sub CommandButtoni1 Click()

1.MFan . Dim value As Double
Dim rpm As Double
Dim i As Integer

Ok object

Linputspeed |

Set KULI = Hew KuliAnalysisCtr
KULI .KuliFileName = *.._\ExTruck_58 T_[COMSet.scs"
calcOK = KULI.Initialize{)

| ok | Cancel | &.COMaobjeck For j =1 To 5
- — R W -8 calcOK = KULI.StartAnalysis()
[Qutputtemperature b ] .‘ 2 COM ObiECt

. = co;u_u__- drehzahl = j = 1888
- Termperature D calcOK = EULI.SetEﬂMUaIUEBQED{"FanSpEEd";>rpm}

Cells(1, 1)} = rpm

& Input  Dutput i=2 . ..
Do Until KULI.IsFinished

Unit [c & calcOK = KULI.HextKULIIteration
value = KULI.GetCOMValueByl emperatur
Canctl | [ ok | Eﬂ{li{:,ﬂ} = value

Loop
i=1+1
Loop
Hext j

Ready

Set KULI = Hothing
End Sub
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Usage of Get/SetCOMValueByID

» KULI Analysis should be started using StartAnalysis()

Note: RunAnalysis() does not stop after an iteration

Syntax (“FanSpeed”,1234)
+ Set only possible after StartAnalysis()
and NextKULIIteration()

+ Type of COM object must be “"Output”

Syntax ("Temperature”)

+ Get can be called at any time
+ Type of COM object must be “"Input”

e ——==
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> KULI fires 5 Events

_I IOnCheckFurCancel

e OnError / OnMessage
e OnNextlIteration

o OnNextTime

Private Sub Huﬂj DnEheckFurEancelE}
Dim Condition As Boolea
Condition =

True

If {(Condition) Then
KULI .Cancel

o OnCheckForCancel

> Only “informing” Events,

End If

End Sub

Priuate<§ih HULI_DnErruriEEDBl fkt fAs String, _
ByVal msq As String,
ByVal add nas String, _

ByUal =type As Long)

Debug.Print fkt, msg, add

End Sub

no Requests

Private Sub KWLI DnHextIteraﬁiEEIByUal itHo As Long)

Dim value As Double

value = KULI.GetCOMUalueByID("Temperature')
> EnableEvents must be Co sub
set to TRUE
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Call KULI from Matlab

8l c:\vmatlabR12ywork\KULI_COM_Test.m -10] x|
File Edit View Texst Debug Breakpoints Web ‘Window Help
BEHE L 2@ o #AH BB B EE RE s o _|
> Create ActiveX Control 1 =
2 % First, open a EULI Serwer.
3 &
4= mEfig = fiﬂre[ pos', [100 200 200 2007);:
5 lK'LTLI = actxcontrol('Kulijmalysis.KuliAnalysisCt.r.l',[El 0 200 2007, wyfig, ...
f {'OnError', 'EOLIEvents';... % 'OnCheckForCancel','EULIEvents': ...
7 'OnMessage’' , 'KULIEwents'}):
- 8
> Set System Flle Name I =58 {set (KL, 'FuliFileNawe','C:%entwicklikulin 0%data’coolingsystems'extruck.scs']l
10
11 Linwoke (EULI) ;
12
13 :|-—1:1:—:-n-l-1:—|— invoke (KULI, 'Initialize'): l
14 result = invoke (EULI, 'Fundnalysiz'):
> Run KU LI 15[ - result = inwvoke (EUOLI,'ShowResult'):
16
17 E: :
+
19— Cll:lSEI:melg':l
20

> Free Control

« | o
4| » [ testkulicomm  kuL_com_Testm
Ready
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External Components Integration

> 2 Models available

e 2-Arm External Components

(Heat Exchangers) i3
Elp
(RS =ICATE T S IR Lo |SMOX#Q®5 =4 i«
e 4-Arm External Components |olclelelm|[aL - r 41k rm o 8/ & | el @mm H 7| 818 1| 9 x| AR ]
(Parallel Flow Heat Exchangers) 8 et € mercres 4 sl ) v e S
External component (4 Conn.) wrH*D e <[00«
Simulaiorrpasameters Idlentifier |1 EXT_CFHx Subdivision automatic...
Comien i I Divizion | Division
Component type Yaiclth ] tht[ ] |

> Full integration in KULI GUI i °°°°°°°°

e External Components are handled
like common KULI components

ExampleExtComp kuliExt ‘q..: =&

Sub-System j

o
> Full Features User R F 4
definable Analysis Methods o I
=l
e End Users can provide o
their own models ;
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External Components Specifications

> User Defined COM Component called “"KuliExtComp”
providing the methods:

InitializeComponent
SetComponentInlet Inside SetComponentInlet Outside

GetComponentOutlet Inside GetComponentOutlet Outside

IudNdddddd
Vadadddiddd

==
™
0|
™
™
9|
™
™
2 |
|

> “"KuliExtComp” can be generated with any COM supporting Tool

> Component overlapping not considered. Only mean values
for temperature, pressure and an overall value for the

mass flow rate are passed

library KuliExtComp

> Information about the COOIing mEdia (air and {Initialize[:omponent (BSTR kuli_ID, BSTR filename,
- - - - BSTR comment,
fluid properties) is hard to interchange. UARLANT_B00L 15 _in_C_Circuit);
The user is responsible for equal properties in &7 ‘p")
double temp_In,

SetComponentInlet_Outside { BSTR kuli_ID,
double press_In double x_In,

both programs.
| double massFlow) ;

> KU LI does nOt have access to any geometric GetComponentOutlet_Inside { BSTR kuli_ID, double* temp_Out,
double= press_Out, double= x Out);

double= temp_Out,

information of the ,User Defined™ component @ e s et o,
- double= pFess_l]ut, douhle*_x_l]ut);

HH
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New KULI Optimization

> New KULI Components

““KULI - System generation [extruck_opti_new.ses] o [m] 3

File Library Insert Component Output  Graphics mode Extras  Windows / Toolbars Help
° E |aza s eseeeme: | SBAoAZe  SDoXwo|Rs = x s
lelc/elem||aLid|F 4k -mof|® e 0 sl &lwema(=HT) e a1 x| 7@
General data ¥ Innercircuill.ﬁg Airsidel[ﬂ Simul. param.l
1.MFan =
— Simulation parameters
o &
E lﬁJ il e = Optimization parameterss |||
1.0pt. parameter
T —— [~ “ariation of parameter

> New Algorithm for Solver

rrin IWDD—\>

[soon
f= step size
Upt. tal
- x| = i i -
> Any changeable Attribute it fimn ]
1.0pt. target
can be used as Opt. Target cancal_|
= min i
Ll “m »
Messages x| fpdy value  [80 4
Optimization target: 79,9041 ["C] — | Unit |°C
Farameter: 30.767
Optimization target: 79.9996 ["C] — :
Farameter ML1: Input speed: 1846.02 [1/min] - ~+ Lo Ok Cancel |
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Multi Parameter Optimization
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>»Combination of
Multiple

““KULI - System generation [extruck_50_2Par0Opt.ses]

~=1olx]
File Ubrary Insert Component Output Graphics mode Extras  Windows / Toolbars Help
[Bz@ap = a5« eeer: BBAnAEe SN0 XH0|@E=x4ax
lefc/efe[al|s .1 K4k ~(me|® e o s s|u@mm o 88 1| [x R v

General data 7 lner circuit |cﬁ§ Air sidelﬂ_:?l Sirul. pararm |

Simulation parameters

“=r Optimization targets 1Ol x|
Parameters/Targets o .. 10ptrge
g 2.0pt. parameter
ater sirouit " min
Tt
I~ Wariation of parammeter ; . " mex
TS < —
[[Cutput temperate IM |-= ! Optgzrgete Unit | K. -

Cancel

mm ¥

Cancel |

2.0pt. parameter e Pa’ami:' u
i s
o =loix =
3.0pt. parameter =
=
Meccages ™ Variation of perameter %
Farameter 1:25.086 H -t i P) &
Pararmeter 2:0.760685 [ / e N )
Optimization target, 345,975 [K] sepeize [T I
Sehal il I BT RTE e —— I
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Variation of Parameters

> Variation of n
Pa ra m ete rs of a ““KULI - System generation [ExTRUCK_Para_var2.scs] o ] B3|
File Library Insert Component OQutput Graphics mode Extras  Windows / Toolbars Help
2 EE . »8]S/8 < @ M5B mAL e SMO X/ @8 = x Ak

Cooli ng System lejeee/m a1k 4 b-mo||& &0 & &l &lmm = |8l 1] o)X R -]

General data ¥ Inner circuit |'§§ A SIdE‘l ] Sirnul param |

~

Rpt. purametw = Optimization parameters s b1|

L 3.0pt. parameter

3.0pt. parameter

> Access to reSUItS i = S p i 777777 ¥ Warigtion of parameter

using COM e e \>

e
- stap size | 100
JeC S oo abe _
Unit 1/min 'I
#r Optimizatioh paramety _Iol x| - Optimization paramete _ (o] x| - P of - (o x| PR Cancel |
1.0pt. parameter 2.0pt. parameter 4.0Opt. parameter
> F definabl
ree e Ina e % Variation of parameter ¥ “ariation of paramieter ¥ “/ariation of parameter
- — 000000 |
Watch Points e I e — -
e [50 ) e &00 =1 et
sepsiNG__—_A stepsiea[50 LAl = com I
&,
& ExTRUCK_Para_var2.aus - Notepad Ll T . i
] LEES & . 4 Unit lm Unit mm 'I I
File Edit Format Help & HD
Entry temperature Radiator
Farameter 1: wkl: Height [mm] Uk Cancel | Cancel | Cancel | ﬁ \
Parameter 2: MLLl: Inpur spesd [1/mind =}
Parameter 3: sjim.parlameter: ambient tem[ljerature [*c] = & Input  Qutput
Parameter 4: sim.parfameter: speed [km/h

watch-variahle

ry temperfature Radiator [*C]
Unit ol -
3 Par. 4 watch 1 i | G I

Par. 1 Lo

600 72.9246

600 2400 30 72.7573

600 2400 50 72.0208 Cancel_ |
600 2400 10 82.359

600 2400 30 82.1767

600 2400 50 81.4931

600 2400 10 92.4604 i

600 2400 30 92.001

Saved ExTRUCK_Para_var2.scs
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Licensing

Module BASE:

Limitations:
— No Support for External Components

— No Support for ,

Module Advanced:

v Full Support of all Features

3rd ser Meeting -19 - ENGINEERING CENTER STEYR



h °
ENGI NEZEIRINRG

Future Perspectives

> External Components Enhancements
e Support for “"Rastering”
e Additional Components (Air Side)

> Enhancements with CFD Interface

e “Interactive” CFD Interface additional to CFD Preprocessor

> Post processing
e Full Support for KULI's COM Components

e Enhanced Output Options for Optimization / Parameter Variation

T
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