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C DLL’s & Software Installation

DLL’s can be used for several purposes including:
* Improving the execution speed of a STE model
* Creating a “Black Box” version of a STE model

* Software in the Loop (SIL): Evaluating the C Code equivalent of a STE model for correct execution order,
initialization, performance, and other characteristics (before code is generated for a target).

Software Installation:

1. Microsoft Visual Studio Express 2010 (or newer) must be installed on your computer. Use the following link to
download and install MSVD 2010 Express

http://getintopc.com/softwares/development/visual-studio-express-2010-edition-free-download/

. X @, TheVisSim DLL Block ‘Wizard .MET has been
automatically install the sTE support blocks necessary to create a DLL. You @
Microsaft VYisual C/C++ MET.

VisSim DLL Block Wizard .N_ x

2. Install or Reinstall solid Thinking EMBED. sTE will detect the MSVC and = I
# i?ﬁ;lrsd}ou develop custom YisSim blacks in

will see the DLL Block Wizard dialog block (right) during the install or reinstall. TheVisin DLL Blck NET Wizad vl

autarnaticaly generate an ++ project

with all the interface code automatically

included for you.

It will appear in the Mew/FProjectAfizual C++

3. Install the “sTE/C-Code” Add-On available from the sT-Embed website AEEED el eI ez
www.sT-Embed.com under “/Downloads/sT-Embed Software”.
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Creating a C DLL from a sT-Embed Compound Block

Step 1: Preparing the compound block for DLL generation:
A. Using the compound block “Connector Properties”, label all input and output signals.
B. Add additional inputs to define all internally defined parameters

Step 2: Create the DLL:
A. Select (Lasso) the compound block you wish to produce a DLL for.
B. Under the “Tools” menu, select “Code Gen...” and configure the screen as follows;

I Code Generation Properties

Result file: < DiscreteResetintegratorDLL Test of = 1. Automatically named to the
Result Dir CAVisSimI0heg sTE Model name, you can
rename it if desired.

2. “Host” must be e
selected for DLL Subtarget (set in target config):
Optimization Level: 0 - [~ Check for Performance Issues

3. Check sT-Embed — |- VisSim Communication Interface (provides interactive debug)

Communication Interface ["] Embed Maps in Code [] Add Stack Check Code
[ Call from Foreign RTOS/ User App On-Chip RAM Only
[T Include Block Nesting as Comment Target FLASH

Stack size: o Heapsize: 0

Periodic Function Name: cgMain

[ Quit ] [CcdeGen] [\ﬁaw...] [Compile...] [Dovmload..

C. Click “Compile...” and acknowledge the “DOS” prompt.

Creating a C DLL with scalar and vector 10
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VisSimEmbeddedTrainingModels/State Chart Creation Example Step 1.vsm
DLL Test with vector and scalar IO.vsm
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Creating a C DLL from a sTE Compound Block

Step 3: Accessing the DLL — 2 Methods:

A. In the sTE model, a new “User Blocks” dropdown menu will be added, the DLL you just created will be present

in the dropdown menu.

Signin /~ File Edit View System Analyze Blocks ([ UserBlocks | Jtate Charts MyModels Digital Power Motion Disgrams Knobsand Gauges Embedded Tools Window Help

DBES| 2@t g]&w«émsmw Reset

fne s

- Signal Cansumer
. display
eeeee
& execOrder
export

B. Under “Blocks”, select the “userFunction”
block.

NOTE: You must configure the
“userFunction” block with the DLL filename
(located in the “C:\sT-Embed90\cg” folder)
and the base function name = cgMain (this is
a fixed name).
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/- VisSim for Atair Engineering - [DiscreteResetintegratorDLLTestvem] (NN

ignin /- File Edit View System Analyze [Blocks] UserBlocks State Charts MyM

DS H&| % =@

- Signal Consumer

display

error

» - execOrder
export
eventlog
eventDisplay

- histogram
light

meter

~ plot

plot3D
polarPlot

- spectrumDisplay
stop
stripChart
video

- Signal Producer
button
const

- dialogConstant
dialogTable
import

- parabola
pulseTrain
ramp
realTime

- sawtooth
sinusoid
slider

nareWave

Animation
Annotation
Arithmetic
Audio

Boolean
Co-Simulation
DDE

Fixed Point
Integration
Linear System
Matrix Operation
Nonlinear

opc
Optimization
Random Generator
Real Time

Signal Consumer
Signal Producer
StateTransition
Time Delay

Transcendental

OLEobject
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Example

Let’s create a DLL for a compound block named “Discrete Integrator with Reset”, shown below:

/\ .

E .
:T”gger Discrete Integrator|
P Feset Valus with Reset m‘
h
1‘ + merge
4+, (D)

To have access to the “::UpdateTime” parameter, it must be defined as an additional input to the
compound block, we’ll name this input “::UpdateTimelnputSignal”;

N

Parameters
L [ #{_UpdateTimelnputSignal —®{ UpdateTime —
| Trigger Discrete Integrator|
| Fezet \l'a.lue with Reset — 0
@ate — ] [ -Upd _ateTlme
)

merge

Creating a C DLL for Discrete Integrator with Reset
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VisSimEmbeddedTrainingModels/State Chart Creation Example Step 1.vsm
DiscreteResetIntegratorDLLTestComparison.vsm
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Example (1/2)

Now we’ll create the DLL for the compound block “Discrete Integrator with Reset”;

T : e Embedded [Tools| Window Help = ——
i L0 H Code Gen.. L
. | Trigger Discrete Integrator H el
H PlReset alue with Reset | . Import » Result File Discrete ResetintegratorDLL Test.c
w|Update Time, sec : B 4 Result Dir: C:\VisSim30hcg
Customize v
________________________________________________ Tutorial Creator b Target [ Host v]
VML Workspace Subtarget (st in target config).
Fixed Point Block Set Configure...
Step 2A LaSSO the Optimization Level: 0 - |:| Check for Perfformance |ssues
com pO un d b I OCk tO Step 2 B C I | Ck on Include VisSim Communication Interface {provides interactive debug)
Select |t < A » |:| Embed Maps in Code Dﬂdd Stack Check Code
Tools”, “Code Gen... [l Callfrom Foreign RTOS/User App On-Crip RAM Orly

[T Include Block Nesting as Comment Target FLASH

Stack size 0 Heap size: 0

Perodic Function Name: cgMain

[ Quit ] [CodeGen] [ View.. ] [Compile...] [Download...

Step 2B. Configure as
shown, “Compile...”

The DLL is now available either

Step 2C. . ,
Acknowledge DOS ¢ Under the menu“ UserB,I,o‘(‘:“ks OR o
Prompt ¢ Under the menu“Blocks”, ““userFunction
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Example (2/2)

Now we’ll subject the sT-Embed model block and the DLL version to the same input and observe the results.

ineering - [Discretel ratorDLLTestComparison,
U System Analyze Blocks [ UserBlocks) State Charts MyModels Digital Powe

Y =TENEN g‘@[ntegratomn@
—

[C—f
m rigger Di: ll P
= \ W, = ==
“:updateTime Update Time, sec 3.0
25
o
20F
* 15
=
NOTES
L . s s
1. Pulse train input is set o :;';izj;,,u, Dt Iegrtor NN A ‘
updateTime Update Time, seo 0 25 5 75 10 125 15 175 20
to 3 seconds between N T ()

pulses.

2. End = 20 seconds,
Time step =.001
seconds.
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End of Section
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