acsilX

Getting Started Guide

Version 3.0
March 2010

The AEgis Technologies Group, Inc.

410 Jan Davis Drive
Huntsville, AL 35806
U.S.A.

Phone: (256) 922-0802
info@acslx.com
www.acslx.com




acslX Getting Started Guide

Copyright © 2003 - 2010

The AEgis Technologies Group, Inc.
All Rights Reserved.

Printed in the United States of America.

ACSL, acslXpress, and PowerBlock are registered trademarks of The AEgis Technologies Group, Inc.
acslX and acslXpress are trademarks of The AEgis Technologies Group, Inc.

Microsoft, Windows, Microsoft .NET, and Microsoft Internet Explorer are either registered trademarks or
trademarks of Microsoft Corporation in the United States and/or other countries.

FLEXIm is a registered trademark of Globetrotter Software, Inc., A Macrovision Company

All other brand and product names mentioned herein are the trademarks and registered trademarks of
their respective owners.

Information in this document is subject to change without notice. The software described in this
document is furnished under a license agreement. The software and this documentation may be used
only in accordance with the terms of this agreement.

The AEgis Technologies Group, Inc.

410 Jan Davis Drive
Huntsville, AL 35806
U.S.A.

Phone: (256) 922-0802
info@acslx.com
www.acslx.com

March 2010



Table of Contents

1 Product OVEIrVIEW......ccooiiiiiiiiiiiiir s 1
2 Install, Configure, Remove acslX.........cccoooiiioiirri e 2
2.1 System ReqUIFEMENES.........oeiiiii i e e e s rraeeaae s 2
2.1.1 Minimum System ReqUIrEMENTS ..........cooviiiiiiiiiiiiiie e 2
2.2 Required 3¢ Party COMPONENTS ... e 2
2.3 INSAIlING @CSIX ... 3
2.4 Additional Information and Updates...........coooieiiiiiiiiiiie e 3
2.5 CONfIGUIATION......ooiiiiiii e e 3
D22 Tt B O o 4 o1 L= ST o] o o A SR 3
2.5.2 IDE CONfIQUIAtiON ......coiiiiiiiii e 5
2.6 ReMOVING ACSIX ... 5
3 Registration and LiCeNSiNg..........cceuuuiimmimmmmimmimimsisssissssssss s 6
3.1 THAI LICEBNSE....ceeiieeee ettt 6
3.2 Single User and Multi USer LICENSE.........ccoiiiiiiiiiiiiii e 6
3.2.1 Requesting and Saving the License Key File for SUL or MUL ............oooiieeee.. 6
3.3 Floating NetWOrk LICENSE ........cooiiiiiiiiiiiiii e 6
3.3.1 Requesting and Saving the License Key File for FNL .........cccccoiiiiiiiiiieenns 6
3.3.2 Setting up the License Server for Floating Network License ..........ccccocoeeeiiiienenns 6
3.3.3 Setting up the FLEXIM Dir€CtOry ......ccoouiiiiiiiiieiiiiie e 7
3.3.4 Starting the FLEXIM LiCENSE SEIVET .......ceeeiiiiiiee ettt 7
4 ACSIX EXAMPIES ... e e 8
o B = 1 €] o = Tod=] ) GO PP 8
4.2 Spring Example (CSL language model) .........cceeiiiiiiiiiiiiieiiiee e 8
4.3 Aircraft Arresting Gear Example (Block Diagram Model) ..........ccooiiiiiiniiiiiiiineeee 12
5  Working with acsIX ... e 16
5.1 Creating @ WOrKSPACE .....ccoiiiiiiiiiiiiie e 16
5.2 Using the Block Libraries of POWErBIOCKS ............ccoiiciiiiiiiiie e 18
5.3 Creating @ NEW BIOCK .......cooiiiiiii et e e e e 19
T S X [ 11 o TN = o] o €= PSSP 22
5.5 Setting ConsStantS........c..uviiiiiii i e e 23
5.6 Wiring the BIOCK DIiagram ...........uuuiuiuieiiiiiiiiiereieieieinieinreiernrnrnrnrererennesrsneensnnnnerererersrnnnne 24
5.7 Building and Running the Model..............oooiiiiiiii e 25
T o o 1] T SO 27
6.1 Creating PlOLS ..o 27
0 e (o B (o] 01T 1= USRS 29
7  Additional INformation ... 30
7.1 ACSIX USEI'S GUIAE ....oeeieiieiiiiiiii ettt ettt ettt nnee e 30
2 =Yoo a1 o= TS o] oo ] o PO PRRPRR 30



Welcome to acsiX

Product Overview

acslX is a modeling, execution, and analysis environment for continuous
dynamic systems and processes. Simple to learn and easy to use, acslIX
provides an intuitive environment for users at all levels and is versatile and
powerful enough to address the most challenging simulation problems.

Ready-to-use code blocks enable quick model assembly, while powerful
analysis capabilities provide quick and accurate results. Industry-specific
toolkits are tailored to the needs of each customer.

Its flexible, open architecture allows acsIX models to be easily integrated with
in-house or third-party applications. acslX provides both graphical and text-
oriented model representation environments that give you full visibility and
control of your models. With acslX, you work easily and efficiently to achieve
quick and accurate results.

acslX improves your modeling and simulation productivity through efficient
development of powerful modeling applications, easy integration with existing
applications and systems, and robust analysis features. Best of all, acsIX
helps you present and preserve your findings so you continue to capture
value for your work well into the future.

The predecessor to acsIX, ACSL, was one of the first commercially available
modeling and simulation languages designed for simulating continuous systems.
ACSL has been tested and verified with over 25 years of continuous use by the
world's most demanding simulation professionals.



2 Install, Configure, Remove acsiX

2.1 System Requirements
This section lists the hardware and software requirements for installation of acsIX.

2.1.1 Minimum System Requirements
To install and run acslX, the computer system must meet the following minimum
requirements:
Operating System
e  Microsoft Vista, Microsoft Windows XP or Microsoft® Windows® 2000

o Latest Windows service pack and critical updates available from Microsoft
Windows Update Web page

CPU Requirements
e Pentium 4 @ 2 GHZ or equivalent
Minimum RAM Requirements
e 512 MB (or higher recommended)
Hard Disk
e Hard disk space required to install 300 MB
e Hard disk space required to operate 150 MB
Display
o 1024 x 768, 32 bit color recommended

Network

e Network card required for its unique hostid (MAC address) to enable the
licensing system. Computer system does not have to be connected to a
network.

Input Device

¢  Microsoft mouse or compatible pointing device
Other

o  Microsoft Internet Explorer® 6.0 or later is required

e  Microsoft. NET Framework 1.1 or later is required

2.2 Required 3" Party Components

acslX is built on top of Microsoft's .NET framework and thus requires the framework
to be installed prior to operation. The installation and version of Microsoft. NET
Framework is automatically checked when installing acslX.

Internet Explorer version 6 or later is also required by acsIX. To download the latest
versions visit the www.microsoft.com.




2.3

2.4

2.5

Installing acsiIX

To install acsIX double click on the axsetup_2.5.x.x.exe file that was either
downloaded from the acsIX.com website or found on the acsIX CD-ROM.

NOTE: users of Microsoft Windows Vista are strongly encouraged to change
the default installation location of acsIX to C:\acsIX in order to avoid difficulties
arising from write-protections for the Program Files for standard user accounts.

Additional Information and Updates

For information about the product, upcoming events and available services please
check the acsIX website at www.acsIX.com.

As we are continuously improving acslX, it is recommended that you check the
website often for new releases and updates.

Configuration

2.5.1 Compiler Support

acslX provides and installs GNU C as the default compiler. acslX also supports Visual
Studio.NET C++ (v7), Compaq Digital Fortran (v6.5) and Visual Studio C++ (v6)
compilers.

To access the acslX translator options dialog box, choose the Edit > Options... menu
item in acsIX. Select the Translator option. The following dialog box will be
displayed.



acs[Xtreme Options @

{1 Global Options Configuration:  |GMU C [Release] | oK

-
[ Block Libraries .
C/C++ Compiler Flags: Cancel

|-c: |1 "Chacsbtreme" -0 "BE "

Fortran Compiler Flags:

|-c: -0 "HE Apply
Lirker Flags:

|-shared AfL-dll T hacsl<tremet acslrans. def*' -0 Mgt gt

CSL Include File Directaories [zemicolan-delimited):

|

C/C++ Include File Entries:

Fartran Include File Entries:

Library Linker Entries:

Target Language: | C/C++ O Fortran Build: | ¢ Release { Debug

C/C++ Compiler Path;

|C:'\acsktreme\mingw32\bin\mingw32-gcc. ) Browse. .

Fortran Compiler Path:

|C:\acthreme\mingw32\bin\mingw32-gcc. ene Browsze...

Linker Path:

|C:'\acsktreme\mingw32\bin\mingw32-gcc. ) Browse. .
1 3 Add Mew Configuration

The default configuration is the GNU C compiler. The paths for this configuration were
setup during installation. To choose a different configuration, scroll down the
configuration list and choose the desired compiler and confirm that the compiler and
linker paths and flags point to the proper locations. GNU C is the only compiler
supplied on the distribution CD with acslX.

acslX uses the command line version of the supported compilers (VS v6, VS.NET,
Compagq Visual Fortran v6.5). Special libraries are required for the command line
version and the path to these libraries are not added by default when the compilers
are installed.

In order to use these specific compiler options, adding the correct path to the system
environmental variables may be required. Listed below is the library each compiler
requires along with the default path to that library.

Compag Visual Fortran: MSPDB60.DLL
C:\Program Files\Microsoft Visual Studio\Common\MSDEV98\BIN

MS Visual Studio, v6: MSPDB.DLL
C:\Program Files\Microsoft Visual Studio\Common\MSDEV98\BIN

MS Visual Studio .NET, v7: MSPDB70.DLL
C:\Program Files\Microsoft Visual Studio .NET\Common7\IDE

MS Visual Studio .NET 2003: MSPDB71.DLL
C:\Program Files\Microsoft Visual Studio .NET 2003\Common7\IDE




See your system administrator for information on how to set system environmental
variables.

2.5.2IDE configuration

2.6

acslX employs a user-friendly Integrated Development Environment (IDE). By the
very nature of the application, acslX is required to manage a large and diverse set of
information requiring multiple windows. acslIX's window management and docking
capability allows for management of this information in a friendly manner while
providing instant access to everything required to design, build, execute and analyze
models and simulations. It is important to be familiar with acsIX's docking windows
before proceeding with the application.

It is recommended to review the acsIX User's Guide prior to working through the
following examples. Please STOP now and review Chapter 2 of the User's Guide.
This guide can be found on the installation CD or in the documentation folder of
acslX's installation directory.

Note that acsIX has a default window configuration and this can be customized by the
user and will be saved when exiting acslX.

Removing acsIX

Always use the Add or Remove Programs utility to uninstall the acslIX software and
to ensure that all the installed software components are correctly removed. This will
also remove the acslX settings from the Windows Registry.

1. To uninstall the software, click Start > Control Panel
2. Double-click Add or Remove Programs.

3. Select acslIX from the list of installed software and select the Remove button.



3.1

3.2

Registration and Licensing

acslX has four different license types: Trial License, Single User License (SUL), Multi
User License (MUL), and Floating Network License (FNL). SUL and MUL are
controlled through the same licensing process that is described in chapter 3.2.

Trial License

acslX is configured with a one-time trial license that will be valid for fourteen (14) days
beginning at the time of the initial installation of acsIX.

Single User and Multi User License

The only step to complete for a Single User or Multi User License is to request a
license key file and to place it into the acsIX installation directory (by default
C:\Program Files\Aegis Technologies\acsIX).

3.2.1 Requesting and Saving the License Key File for SUL or MUL

3.3

]E)Iontact License Support via one of the following methods to request a license key
ile:
E-Mail:
o License@AEQisTG.com
Phone:
e (256) 922-0802
Fax:
e (256) 922-0904

Floating Network License

3.3.1 Requesting and Saving the License Key File for FNL

]E)Iontact License Support via one of the following methods to request a license key
ile:
E-Mail:
e License@AEQgisTG.com
Phone:
e (256)922-0802
Fax:
e (256)922-0904

3.3.2 Setting up the License Server for Floating Network License

The acslX Floating Network License requires FLEXIm® version 8.0 or later to be
installed on the license server.

To review information about FLEXIm, see Macrovision® Software's website at:



http://www.macrovision.com

Also, the current version of the FLEXIm End User's Manual can be found in the PDF
format on the acslX installation CD or the latest version can be found at the website
listed above.

In the case of a FLEXIm error message, please refer to the FLEXIm End User's
Manual for complete explanation.

The acslIX product CD-ROM provides the FLEXIm distribution files to run a License
Manager on a Windows 32-bit operating system. The required files are located in a
folder called \FLEXIm Server\i86_n3.

The FLEXIm distribution files consist of the following:

Imgrd.exe The license manager daemon
Imtools.exe GUI based FLEXIm utility
program
(Windows Version only)
Imutil.exe Command line based utility
program
aegissim.exe AEgis' vendor daemon

3.3.3 Setting up the FLEXIm Directory

Before beginning this section, determine whether the license server has FLEXIm 8.0
or higher installed. The following instructions apply to both PC and UNIX installations.

1. For a new installation, create a new directory for the FLEXIm files. If a previous
installation of FLEXIm 8.0 or higher exists, find the folder on the license server where
the Imgrd.exe file is located.

2. Insert the acsIX products CD into the CD-ROM drive and access the CD-ROM
drive, and browse to the \FLEXIm Server\i86_n3 folder.

or

2. Download the the FLEXIm files from the Tech Support Download site.

3. Copy all of the files in FLEXIm\i86_n3 to the folder created in step 1 on the server.
If a previous installation of FLEXIm 8.0 or higher exists, copy only the "aegissim.exe"
file from the CD to the folder on the server.

3.3.4 Starting the FLEXIm License Server

Refer to the FLEXIm End User's Manual, Chapter 6, The License Manager Daemon,
for detailed instructions on starting the FLEXIm License Server.



4 acslIX Examples

This chapter will demonstrate how to open and run several examples provided with
the acslX software. Multiple example files are located in the Example folder located
in the installation directory. It is assumed that the user has reviewed Chapter 2 of the
acslX User's Guide.

4.1 Starting acsIX

1. Select Start > Program Files > acsIX > acsIX or click on the acsIX Icon on the
desktop ﬁ

4.2 Spring Example
(CSL language model)

1. After acsIX has started, click on Browse Model Development Examples on the
Start Page.

| 3 Start PageX_|

Wednesday. August 15, 2007 ac5‘

E Openan Existing Model Recent V!

Open an existing works:
Browse model development
Browse model analysis exa

Discrete ¢

. Create a New Model

2. Open the Spring folder by double clicking on the folder icon next to the folder

name.
S 2%
Look in: |Lj Model Development ;i £k E-
(=) Discrete Sampled Compensator
-J L3 Friction

Recent IC3)Limit Cycle
(=31 Physiological Simulation

@ () Rigid Pendulum
— [C35pring - Development
Desitop |5 Tank with Boiing Benzene

A
My Documents
My.C;:mpMer
My Network  Fil : = o
Nawoic  Femane: | 5[
Files of type: |‘.'\|'orkspac:e File {~.aws) __'J &




3. Select the Workspace file "Spring.aws", then click the Open button.

Look in: J I Spring - Development :__l & EF '
= () 5pring-bd
'.—-} [y Spring-cs|
Recent |[SIEIRETS
€
Desktop
o,
My Documents
My Computer
My Metworkk  File name: ISpring.aws lj Open
Places
Files of type: ]Workspace File (*aws) _:] Cancel

4. The tree structure populates with the project and all existing related files. The
Spring model contains both a CSL and block diagram model.

cslXtreme

E le | Edit View Execute Window Help
ﬁ' E]: P @@ d‘b‘_ﬁ MA: =

;;Epm?c.iﬁlﬁ O~ 2 X 3¢ Start|
E pring

-] g2 Model Files
H Spring.cs|
[@) Runtime Files
: @ spring.m
[ Results
{57 Plots
| position & velocity
= Phase Plot
[ Optimization and Statistics
Temporary Files

Sunday, A

& Model Files
Spring.gmx
=g Rurtime Files
5 @ spring.m

[ Results
E-{E Plots

[&2] Phase Plot

: position & velocity
[ Optimization and Statistics
Temporary Files
Spring.dll

View the

Visit acsl)




5. Double-click on the "Spring.csl" file in the treeview; this will open the file containing

the csl code.

P He Edi Vew Ewcule Windon Hel

IBRE-R:iA 9 KD ML

e A =

» E"'“‘:‘""“ S X StaiPage ¥ |2 Sping.cdxX|
] gﬁﬁw- 16 PROGRAN opring
l 2 & DERIVATIVE
g 3 I spring damping problem. models releasing
J 4 ' mass from initial conditions of zero
= 5 | veloeity ana aisplacement
g 6 CINTERVAL eint = 0.02
= 7 p define model default constants
S 8 CONSTANT x = 0.12 ,a=10
el g CONSTANT v=1.0 ,g=9.81
| atoh 10 Constant mass = 0.03
=[] spinabd 11 tommoeee another way of changing the independent
=g Model Files 12 b variable
" Sping g 13 time - INTEG(1.0, 0.0}
1=+ @) Runtime Fies: 1 (A calculate acceleration
g%jﬁ!nm 15 - mass*g - K*xd - a*x] /mass
- 1% integrate accel for velooity amd position
Phase Plot 17 CONSTANT xic = 0.0, xdic = 0.0
sion & velocity 18 xd = INTEG (xad, xdic)
pimicalion and Stalstcs 19 i = INTEG(xd , xic ]
emporary Files B | » s
21 CONSTANT tstp = 3.99
2 TERNT (t.GE.tstp, 'Time Limit!)
2
24| END 1 of derivative
25 L END 1 of program

6. Click on the Execute menu and choose the Build Project option

File  Edt “iew | Execute | Window Help
ﬁ E . } EI.] Build F‘ruiec:.t Chrl+5hift+E |
F{Project Files Febuild Project Chil+Shift+R
,-'3 Clean Project Chl+Shift+C
0 Start Cuwfs |1 SPEing
% L TIVE
z e Spt
1 ma s
E 1 rel
g Reload Sirmulation CINTEEVAL
E [P det
=3
T _ ] PRESEFIRE CONSTANT
T +-_] Optimization and Statistics CONSTLNT
- g Temporary Files 10 Constant
™ Spring.di ;

7. Information from the Translation and Build stage can be seen in the Command

Window.

Bl Command Window

rename spring.dll

<

"Spring.dll™

C:\acslXtreme'\Sh5ysTime.exe
Current System Time 09:52:58
Simunlation "C:\acslXtreme\Examples'Model Developmenth\Spring - DevelopmenthSpring-c:

>||

j m

A
v
*
Egﬂ Start Logging

10




8. After the Build Successful message is displayed, click on the start icon
execute the simulation.

File Edit View Execute Window Help

-BLE o e KR M .
+ M Start Page ¥ Spring.cslx| bstart [Cl+F5)
1 1 PROGRAN, spring
Model Files 2 DERIVATIVE
3 b spring damping problern
-I-{@] Rurtime Files 4 1 mass from initial conc
— @spring.m 5 ! velocity and displacern
] Results _ .
- E Plats B CINTERVAL cint = 0.02
positiun&veloc:'rty 7 e define model defamnlt ¢

9. Two plot objects will appear. To view the second plot, click on the non-highlighted
Plot tab located near the spring-csl tab

Fle Edt View Ewecute Window Help

[ AL Q@ KD AN EE IS S < -
CEErICe LI N v 3 StartPage x| [Z] Springcsl X | postion_velociy % [7] Phase Plotx |

#22bBR
& Model Flles
pring ol Spring Model Phase Plot
I= (&8 Runtime Files 15
spting.m
) 7 Resuls 1.25
=[] Plats o
posiion & velocity

hase Plot
imization and Statistics

wvelocity (m/s)

0.25
s
o 0.0s 0.1 0.1s 0.2 0.28 0.3 0.3%
position (m)
osition & velocity =
plimization and Statistics [F]Command Window |
emporary Files T 3.868000 X 0.294332 XD 0.000640200
T 3.50000 X 0.254344 XD 0.000566539
T 3.52000 X 0.294354 XD 0.000451405
T 3.94000 X 0.29436% XD 0.000415701
T 3.96000 X 0.294371 XD 0.000340498
T 3.98000 % 0.254377 %D 0.000266716

Time Limit

I Hle Edt Vew Ewecule Windon Hep

El i N N i 5 _— £z

[l R AL X NP S Er,

IEI-EWE’;“F"“—'“(_ R satFage x| |2 Saged ¥’ I puskion velucky x| [ Pree o %]

o [[=0 somg = ] ; :

i °@ [EREERE)

£ Spring Model

£ =1 (i) Puniime Fies 128 .
[| spring.m

12| 0 Results .

pel =-{& Plots

z 7] postion t velkcity )

[ [ Phase Pt

ization and Statistics

Position (m)

5
0 025 05 075 1 128 15 1785 2z 225 25 275 3 325 55 375 4

[ Phase Plot Time (sec)

posiion & velacity
Optirization and Staistics [Z]Command Window

i Temporany Filss T 3.88000 ¥ 0.294332 XD 0.000640200
i3 Spingdl T 3.90000 % 0.294344 ¥D 0.000566599
T 3.82000 X 0.294354 XD 0.000481405
T 3.94000 B 0.294364 XD 0.000415701
T 3.96000 X 0.292371 XD 0.000340458
T 2 aannn ¥ n 2aaamm ¥hon nnnzasT1A

Editing the plot window is discussed in more detail in the acsIX User's Guide.

10. Select File > Close Workspace to exit the spring workspace.
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4.3 Aircraft Arresting Gear Example
(Block Diagram Model)

1. Click on Browse Model Analysis Examples on the Start page.
2. Select the "Aircraft Arresting Gear" folder.

L B3
Look in: | 5 Model Analysis 5 e« @k E-
___J [ Advanced PBPK

1 Aircraft Arresting Gear

Recent (C5) Aspirin - Analysis

[CZ)Control Loop

@ [CDiffusion-Limited Fat
[C5IPEPK Model

Desktop (CIIPK2 - Analysis

(C5)5pring - Analysis

‘j () Van der Pol

Moy N.et.work File name: l _:J Opi

Places I'_ﬁ—l
Files of type: 1Workspace File . aws) __j Cancel

3. The Open window displays:

Lock in: l (£ Aircraft Amesting Gear j = EF Ed-
== [) Aircraft Arresting Gear-bd
.—J I@Aira’aft Arresting Gear-csl
Recent |ﬂ Aircraft Arresting Gear.aws
p‘,—".'
€,
Desktop
My Documents
My Computer
My Network File name: 1Airc:mﬂ Amesting Gear.aws _'_J Cpen
Places L—_ﬂ§—|
Files of type: 1Workspace File: {* aws) __j Cancel

4. Select the Workspace file "Aircraft Arresting Gear.aws".

5. Click the Open button or double-click the icon next to the workspace name. The
tree structure populates with the project and all existing related files. This workspace
contains both a CSL and a block diagram project.

12



: File Edit \iew Execute Window Help
[ Project Files [E S | 'QE
(=17 Aircraft Amesting Gear —

1-g Model Files
2 AmestingGear.csl
[@) Rurtime Files
[ Resutts
[EJ Plots
: Aircraft Position & Force
- (2] Optimization and Statistics
i Temporary Files

Sunday,

=[] Aircraft Amesting Gearbd
-4 Model Files
2 AmestingGear.grme
=[] Rurtime Files
g @ execution_time.m
[ Results
[ Plots
v [ ] Optimization and Statistics
emporary Files

6. acsIX allows multiple projects in each workspace. The active project is currently

Aircraft Arresting Gear-csl, it is highlighted in red. To switch the active project to the
block diagram version, right click on Aircraft Arresting Gear-bd and choose Set As

Active Project.

File  Edit “iew Esecute Window Help

L EE Beo 296 N DA

SRS S — 3 Start P:
=l E Aircraft Arresting Gear B

E-j"g Model Files

- AnestingGear.csl

-[a5] Runtime Files

-] Results
(=[] Plots

- Aircraft Pozition & Force

Optimization and Statistics:
Temporary Files
* AnestingGear.dl

Aeld New

Monday, Jul:

35H puewwol [

HSIAISAD \,l_/

esting G

Model Files

7. Double click on the "aresting.gmx" file and it will open into the fixed work area.

-[& Plots
Optimization ai

Temporary Filg
iR Arresting

.....

- Arresting Add Existing »
& @én“me Files Add Executable. . [
; execution] ;.. ;
= T[&¥  Build
-] Results u'
Run

Set Az Active Project

Save
Save bz
Remayve

Rename

Ophions...

-

13



1 acsIXtreme

File

DBE-B. 2L 0@ K

1 [FIProject Files

-2 X%

Edit  Wiew Execute Window Help

#00

x Start Page X

=[] Acraft Anesting Giear

=gl Model Files
ArrestingGiear.csl
) Purtine Files
] Results
== Plots
Aircraft Position &

-] Optimization and Statistics

Temparary Files
ArestingGear.dl

= [ Aircralt Aresting Gearbd

=gl Model Files

ArrestingGiear. gmx

=] Rurtime Files
@ execution_time.m
7] Results
[ Plots

-] Optimization and Statistics

Temporary Files
% AnestingGear di

| Aircraft Arresiing Gear Model |

Model Description

Arresting Cable

Cable Force & Aircraft Fosition vs Time
F—r

Foice

\Water Squeezer

|[F]command Window

Simulation unloaded.

Simulation "C:WwProgram FileshAEgis Technologies)acslEtreme’ ExamplesiModel Analysis' Aircra

Simulation unloaded.

8. Click on the Execute menu and choose the Build Project option

2t acslXireme

File  Edit View | Erecute | Window Help

m‘ E _" . Eﬂ Build Project Chrl+S hift+B
E FJProject Files Riebuild Project Ctrl+Shift+F
= Aircraft Amre Clean Project Crl+Shift+C

7 =f Stan CHkFS
| B 3 _
i ] pror
| |

5 - i Reload Simulation
| + = f—

emporany Fles
_5 AnestingGear.dll
- [jj Aircraft Aresting Gear-bd
|- [¢| Model Files
AnrestingGear.gms
|- (&) Runtime Files
@ execution_time.m
7] Results
[E Plats

‘niater Squeezer

J EmEE

9. Information from the Translation and Build stage can be seen in the Command

window.

S Command Window
C:\Program FilesiAEgis TechnologiestacslXtreme)Sh3ysTime. exe
Current System Time 22:29:52

"Ci\Program Files\AEgis Technologies\asslEtrenelwingwi2\binimingudz-goe. exe” —shared -Ul,
rename arrestel.dll "ArrestingGear.dll”

C:\Progrem FilesiAEgis Technologies'acslXtreme)ShsysTime.exe

Current System Time 22:28:53

Simulation "C:\Program Files\AEgis TechnologieshacslXtreme\ExamplesiModel Analysisiliircra

##Hg# Bulld successful.
®
! >

|| w | [ Logangnit

<

>
) tiatch Variables Command Window |[7] Tack List

10. The Command Window displays the simulation control prompt. From this
command line the user can access and set model variables and run the simulation.
Entering “output T at the prompt will print out the variable t (time) to the screen while

the simulation is running.

14



C:\Program Files\AEgis TechnologieshacslXtremet ShSysTime. exe A
Current System Time 22:29:52

"C:\Progrem Files)AEgis Technologieshacslitrene’mingud2\biminingw3z-gee, exe” -shared -Wl,
rename arrest~1.dll "irrestingGear.dll™

C:\Program Files\AEgis TechnologieshacslRtremet ShSysTime. exe

Current System Time 22:29:53

Simulation "C:\Program Files\kEyis Technologies\acslXvreme)Examples\Model Analysis\hircra

BH### Build successful.

v

»

| | |E) Lonon it

=

) Wakch Variables | 7 Command Window [[7] Task List

11. Type ‘start’ at the command prompt, or press the =/ icon to run the simulation.
Click on the Command Window tab to see the time increment scroll as the
simulation runs.
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& Propertcs |53 Command History (57 Command Windorw | ;3 Watch Varables| (7] Task List

Taboed Viow O

12. Now go to the diagram work area for arestg and double click on the Plot block.
Select the Window > Cascade menu item to undock the view and allow the windows
to be moved and resized as desired.
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[ Eie Edi View Excoute |uindow | Help
| Tie Horzzontally Pt A HC
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x| Darests ¥ Plot1 - <y
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= (5] Aot Arestng Gear<s| (=) Tabbed View 1) 8|
= @l Model s E H
Close Al Documents g
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0 660 o
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= _—
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o= 4,000 - S s 540
6,000 A / Sl 40 2
Il / e z
?
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g 10000 \ 4 / 360 §
5
Qre £ 000 | / w0 &
E ) g
1 L Optimzation and Statistes 2 | S
5 ooy £ e 203
restngosaral 16000 / 180 E
18,000 ( 120
20000{ o
\ o
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 5 95 10
Time (sec)
< ] >
£ Command Window s
[ command History ov#x -
ourpus T =
oupus T
oupu T
ourput T
< >
> <[ m | [Eseniooors
£ Properties | [ Command History 51 Command Window [ Watch Variables | (] Task List
[aboad Ve On

13. Click on File > Close Workspace to exit the Aircraft Arresting Gear workspace.
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5 Working with acslX

This chapter outlines the basics for maneuvering through acslIX to build and run new
models. The following steps will guide the user in the development of a simple
harmonic model.

5.1 Creating a Workspace
1. Start acsIX by clicking Start > Programs > acsIX > acslX or click on the acsIX
icon & on the desktop.

2. On the File menu, select New Workspace. The Project Wizard dialog displays.

Add New Project

Project Types:

O B & &

Blanik Project Block Diagram  Copy Existing
Project Project

¥ Create a new \Workspace

Mew Project Mame: |F‘r0ject 1

Location: |C “\Program Files“AEgis Technologies'acs|Xtreme'\Example Browse...

Project will be created at C:\Program Files\AEgis Technologies'\acs|Xtreme\Examples'works

oK | Cancel |

3. Select the Block Diagram Project icon and then enter the project name,
Harmonic in the Name field. Enter HarmonicWS for the name and path of the
desired workspace in the Location field and click OK.

Add New Project

Project Types:

O B & &

Blank Project  CSL Project  Block Diagram  Copy Existing
Project Project

[¥ Creste a new Workspace

MNew Project Name: | Hamanic

Location: |C:"'-ac:sI)Qrerne"-.Examples"-.Harrnonic:‘.“a'S Browse...

Project will be created at ClacslXireme'\ExamplesiHarmonic\WSiHarmonic

oK | Cancel |
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4. This will create a workspace (HarmonicWS) that contains a block diagram project
(Harmonic) and model file (BlockDiagram1.gmx).

slXtreme

File Edit View Execute ‘Window Help

B.i22 9@ 5 LD &
3 Sta

=7 HarmonicW's

= ‘_
—|-igfe| Model Files

[@ Rurtime Files

7] Results

[&9) Plots

j Optimization and Statistics

i Temporary Files

5. Right-clicking on any level in the Project Files tree structure will display actions
that apply to that specific level of the tree.

6. Right-click on BlockDiagram1.gmx and select Save.

7. Right-click on BlockDiagram1.gmx and select Rename to change the name for
the model to HarmonicBD.gmx.

File Edit View Execute Window Help

MR- A2 9@ 80D

I i Project Files
=-fF7 HarmonicW's —
-
|- g Model F'Ies
EfDociDsorn epe

[@) Runtime F'Ies @ Open

7] Results Ell] Save

% [lestts » Jd Save As..

imization an

______ ¢ Temporary Files x Remave

Rename
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8. Double-click on the HarmonicBD.gmx file in the tree. The empty block diagram
window will open in the Start Page work area and is ready for construction of the
model.

5.2 Using the Block Libraries of PowerBlocks

1. acslX has the capability for retractable window views. If the Block Libraries view is
retracted, place the mouse cursor over the Block Libraries tab that is in the upper
right section of the screen; the Block Libraries view will appear. Since this will be
used to create a model, click on the "pushpin" at the top of the view, this will keep the
Libraries open while in use.

== Block Libraries

Boolean
Deegradation
Filters

Linear Operations

Math

MNon-Linear
Eacklash

-l

2. In the Block Libraries view, click on the Sources bar, locate and click on the
Harmonic block and drag it to the diagram window.

F= i O

_ % SwrtPage % [ZjBlockDiagraml X | =

Pl == Block Libraries ~ 3 X |
Boclean
Filters
Linear Operations
Math
Non-Linear
Plots
Sources

£ | >

[5]Command Window - &K
| T 8 snnnn ~

3. From the Block Libraries view, click the Math library. Locate, click and drag the
Multiply block into the diagram window.
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4. From the Block Libraries view, click the Plots library. Click and drag the Plot
block into the diagram window

o

Plot (Two Inpuf)

Plot (Three Input)

[

5. Click on the "pushpin" to the right of the Block Libraries title bar, this will allow the
libraries view to retract when not in use.

5.3 Creating a New Block

1. Create a new block by right-clicking in the background of the diagram work area
and choosing New > CSL Block.

E Start Page HarmonicBD |

.
Zoom 3

Plat
arid
Print Chrl+P
Print Preview Chrl+Shift+P
=] 5L Black r\ Ctrl+Shift+E
M Black WS Cerbeshift+m
Canstants »
) Compound Elock, CerlH-shift+C
Properties
Annokation Cerl+5hift 44

2. Double-click on the Block that was just created. This will display the code editor.
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3. Click in the Block Code Editor window, then type the following line: Constant k =
5. Exit the code editor window by clicking the X in the upper-right corner of the
window.

=% acsIXtreme

File Edit View Execute Window Help
CAE-Bios M XBD M
Epmjeﬂt Files B X. ﬁ Start F'age x ._@.Bioc.l.(.D.i.agram{ b4 _Ezﬁ.ao:k_ﬂﬂxi

=] HamonicW's —_———
1 constant k = 5

[=I-1g] Model Files
BlockDiagram1.gmx

--[a8] Rurtime Files

7] Results

{5 Plots

(-] Optimization and Statistics

4. Right click the new Block in the diagram and select Properties, the Properties
view containing the properties of the block will appear. All block attributes can be set
from the Properties view including configuration of the block appearance, name,
labels, ports, block type, constants, notes, etc.

3 Start Page % BlockDiagram 1 |

Plot

Delete

Rotate Block 3

Rotate Image 3

Modify Ports...

Constants 3
| Properties
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5. Click on the Block Label in the Properties view and change the text from Block
to Constant. Upon pressing enter, the label that appears under the block in the
diagram view will change to Constant.

i File Edit View Execute Window Help
BB AL M A NE MG EEI®T el &
i 3% Start Page * [Z]BlockDiagram1x | - x &g
. : ul g
Enable Rotation  True A:_f ax
Font Microsoft Sans Serif. 8pt g
Highlight Color Il Red =
Shadow False 52
B size 30. 30
Height 30
Width 30
Use Image False
Bl Block Code
Code constant k =5
Embed or Link | Embed —t
File -
Block Label Constant Plot
Block Name Block_0
Center Label
Constants Block Constant Collection
Label Placement  Bottom
Ports Port Collection onstant
H Mame
Author Conrad Housand
Description L
B SolitionDala
Solution Section  Derivative: Default —
= w
Block Label < 3

6. Click on the Description field under Memo in the Properties view and change the
description to Constant Value.

acs|Xtreme

! File Edit View Execute Window Help
IEBE- B 2L DM KNG MBI e om =L@y

3 StartPage ' |2 BlockDiagram1x |

£ =]
| Enable Rotation True _‘_f
Font Microsoft Sans Serif, 8pt |
Highlight Color [l Red
Shadow False
O Size 30, 30
Height 30
\wfidth 30
Use Image False
G Block Code

Code constant k =5

Embed or Link  Embed

File -

Block Label Constant Plot
Block Name Block_D
Center Label
Constants Block Constant Collection
Label Placement  Bottom
Ports Port Collection onstant
E ‘Mem
Author Conrad Housand

Constart Value v
Solution Section Derivative: Default

=

Description <
Generally a summary of the purpose and/or function of =
this block 5] Command Window

| B Properties ;ﬂ-P'r"D]é'ct"FMé's:

[®c History |

1
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5.4 Adding Ports

1. To add an output port to the Constant Block, right-click on the block, then click
Modify Ports from the pop-up menu. This displays a dialog box that controls the port
assignments and properties.

3 Start Page 2". [ BlockDi 1|

Plat

E:EE Edit...
on

Run
Cut
Copy
Paste
Delete

Rotate Block »
Rotate Image 3

| Modify Ports...

Constants 3

Properties

2. Click on the button Add a New Port. A line with default values displays.

3. First, in the Style column, click on the text, InputPort, to choose the type of port
(input or output) from the drop down list - select Output. This initial selection allows
the variables that are displayed in the Variable(s) column to be filtered by the given
type. Now edit the Variable(s) column to assign the port to a variable contained in the
block code using the pull down selection, choose k. In the Port Name column type
the name of the port, K. Click on the Shape column to change the shape of the
output port to a Triangle.

Modify Port Settings for Block "Block_0"

Part Mame | \arizble | Style | Shape
K k OutputPort Triangle

Add a New Port Ok Cancel Apply
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4. Click the OK button. The port displays on the right side of the block.

B Start Page x BlockDiagram 1% ]

&

Flot

Constant

5.5 Setting Constants
1. Click on the Harmonic block to select its properties. In the Properties window,
click on the Constants field, then click on the "..." to the right of the Constants field.
This will cause the Block Constant Values table to be displayed.

Block Constant Values
Walue in CSL | Model Override Current Run Value

OK I Cancel

Notes
—"Value in C5L" is constant's value as found in the CSL code

—"Madel Override” is constant value you dictate for this GMX model_ It replaces permanently the
C5L value in the model. Mote anv model override vou provide does not become effective until vou r
="Currant Run Valna” eshawe voui tha value sz itie carrantly eat in the cimulatinn Yoo mav adit this
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2. Change the Model Override of W to 1, Click the Apply button and then click the
OK button. (Refer to the User's Guide for description of CSL Default, Model Override
and Run Override values.)

Block Constant Values

Walue in C5L | Model Override Current Run Value

0K I Cancel

—"Value in C5L" is constants value as found in the CSL code

—"Model Override” iz constant value you dictate for this GMX model. It replaces permanently the
C5L value in the model. Note anv model override vou orovide does not become effective until vou r
—"Currant Run Walua® shrwe vnn the valie as it iz corrantly et in the cimulation Yoo mav edit this

Notes

5.6 Wiring the Block Diagram

1. Click and drag a wire from the output port of the Harmonic block until it connects
to the input port of the Multiply block. Repeat this process and wire the remaining
ports together. Refer to the picture below for connections.

™ HarmonicB1 IZIIEIIXI

Constant
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5.7

Building and Running the Model

1. To build the model, click on the Build icon located on the toolbar. Build-related
information is displayed in the Output view as the translation and compilation occurs.

B Command Window 3]

A

move "C:\PROGRA~1\AEGIST~1\ACSLXT~1\Examples\HARMON~1\Harmonic\blockd~1.xml" ".\blockd~1l.ail"

##### Translating AIL...

C:\Program Files\AEgis Technologies\acslXtreme\ShSysTime.exe

Current System Time 00:26:02

"C:\Program Files\REgis Technologies\acslXtreme\AcslXSLT.exe" -IN "blockd~1.ail"™ -OUT "blockd~l.cpp" -XSL "C:\Program Files\REgis 1
#4444 Compiling...

C:\Program Files\REgis Technologies\acsl¥treme\ShSysTime. exs

Current System Time 00:26:02

"C:\Program Files\REgis Technologies\acslXtreme\mingw32\bin\mingw32-gcc.exe™ —c -I "C:\Program Files\AEgis Technologies\acslXtreme'
#4###4 Linking simulation DLL...

C:\Program Files\REgis Technologies\acslXtreme\ShSysTime.exe

Current System Time 00:26:02

"C:\Program Files\AFgis Technologies\acslXtreme\mingw32\bin\mingw32-gcc.exe" -shared -Wl,-d11 "C:\Program Files\REgis Technologies®
rename blockd~1.d11 "BlockDiagramil.dll™

C:\Program Files\REgis Technologies\acslXtreme\ShSysTime.exe

Current System Time 00:26:02

Simulation "C:\Program Files\AEgis Technologies‘\acslXtreme\Examples\HarmonicWS\Harmonic\BlockDiagraml.dll" loaded.

#i### Build successful.
o
5

= |\ j m | [E] st Log‘g‘lng

B command Window | ,J Watch Variables |[(#] Task List

2. To run the model, click on the Run icon 74 located on the toolbar. The progress
can also be monitored in the Output view. Once the run is complete, double-click on
the Plot block. The Plot displays in a new tab in the workspace.
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%% acslXtreme |:‘ |EI gl

i File Edit View Execute Window Help
i RSN S ORI X - e RIS T M. T AR (O e PO
éﬁp“‘“e’“ﬁ‘ S 3 Stert Page %| [Z) BlockDiagram ¥ [7] Plat 2 | 1 |
= : 2 =
Plothxes Ede Chart A Settings RS g
PlotFooter Edt Footer/Subfooter Seftings | =
PlotHeader Edt Header/Subheader Seftings | =
Flotlegend Edit Legend Properties 2
PlotPanel Edé Chart Panel Froperties ‘
FaFroperics B it Properies b
PletSeries Edé Chart Data Series |
PlotSubFocter  Edit Footer/Subfocter Seftngs | 5
PlotSubHesder  Edit Header/Subheader Seftings |
PlotTools Ed Chart Tools 9
Plotiialls Edé Char Wall Properties
1
0
1
-
3
-4
0 1 2z El 4 5 3 % s 3 10
~
|15 | 2
Bl Command Window -3 %
"C:\Program Files\AEgis Technologies\acslXtreme\mingw32\bin\mingw32-gcc.exe” —shazed &
rename blockd~1.d1l "SlockDiagraml.dll”
(& Properties |77 Project Files C:\Program Files\AEgis Technologies\acslXtreme\ShSysTime.exe
- Current System Time 00:26:02
[ Command History O ¥ # X||simulation "C:\Program Files\IEgis Technologies\acsl¥treme\Examples\HarmonicWs\Harmor
###4## Build successful.
RUN TARTING
Time Limit
RUN ENDED
=
& | 2
> | ;I ® | |[E] start Logging
(5 Command Window | ,J Watch Variables | (] Task List
Left Mouse Drag to repostion, <ALT> + Left Mouse Dragto drop in a Block Library, Right Mouss for Context Menu Tabbsd View On

NOTE: The plot is not saved between work sessions. If the workspace is closed and
then later reopened, the plot will need to be recreated after running by clicking on the
plot block.

3. From the File menu, choose Close to close the workspace. At the build step the
workspace was automatically saved. If you have made further changes since that
point, a dialog box will prompt the user to save the workspace.

4. From the File menu, chose Exit to exit acslX.
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6

6.1

Plotting

This chapter shows the basics for creating a plot in the Project File View and then
accessing the plot editing tools. For further information on Plotting, see Chapter 5 in
the acslIX User's Guide.

Creating plots

1. Start acsIX by clicking Start > Programs > acsIX > acslX or click on the acsIX

icon on the desktop ﬁ

2. Open the "Spring-csl" example (detailed in Section 4.2), then build the model by
:-';;:

clicking the Build icon E

3. In the Project Files view, right-click on the Plots folder and choose Add New
Plot.

5.2 acsiXtreme

File Edit View Execute Window Help
Bl e S AL X AR et enr, Yo

i Project Files

=1 gl Model Files
Spring.csl

= (s3] Rurtime Files
@ spring.m

[ ] Results

= .
[=] Add New Plot...

Add Existing Plot..

-G Temporary Files
{3 Spring.di

=|-[g] Model Files
Spring.gmx
—I- (43| Rurtime Files

@ spring.m

4. The Provide name and path for new item dialog displays. In the File name field,
type the name of the plot file, Velocity. Click the Open button.

Provide name and path for new item

Look in: |kj Spring-cs| Ll ek -
(CHAX2SL
_—J () save
Recent Phase Plot.adv
position & velocity.adv
=
L
Desktop
My Documents
My Computer
My Metwork File name: |\re|0c:il1‘r ﬂ Open |
Places
Files of type: |Plot File ("adv) ] Cancel
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5. The Plot Wizard displays and a new node for the plot appears in the tree view.
Follow the prompts. For this example click the Next button to choose the default plot

type.

9 Plot Wizard E| @| E|

Plot Type
Choose the type of plot you wish to use and runtime plotting options.

Select the type of plot: |Line (Linear Awes) ﬂ

Filter the lists of vanables which may be plotted: [~ Show system varisbles

[~ Show dummy variables (e.g., Z999539)
[~ Show constants

Select the runtime pletting options: [v Plot results every time the simulation runs

" At conclusion of run

{* As the run progresses
‘when you are finished, click the Next button.

Next 55 | Cancel |

6. In the Data Mapping dialog box choose the variables you want to plot. In the
Mapped to X box choose the variable 't' and in the Mapped to Y choose the variable
‘xd'. Click the Add Mapping button, and then click the Next button. Follow the
prompts and click "Finish" to close the Plot Wizard

E Plot Wizard E| @| g|

Data Mapping

Create one or more data series for the current plot by mapping simulation variables to plot vanables.

X-Auis Variable Y-Auis Variable
! x| =i [
I™ Increment [™ Increment I™ Increment
| Add Mapping | Delete Selected Mapping |
t/xd

Choose the simulation variables to map to a single series (or choose “Increment” for 1.2,..N) and predd “Add Mapping™ to
add the series to this plot. To remove a mapping from this plot, select it in the list and press "Delete Selected Mapping.”
‘when you are finished, press the "Finish” button.

Cancel <« Back Finish
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7. Click the run icon 7 and the plots will appear during runtime.

Plot Properties

1. Double-click on the background of the plot. This will display the TeeChart Editor
Properties dialog box.

#+ TeeChart Editor EBX
i Seres Data Prirt Export | Tools Themes

Series l Panel ] Pues ] General ] Titles ] Walls ] Paging ] Legend ] aD ]

2. All the properties for the plots can be set from the plot Editing dialog box. Plots
and/or data can also be exported in several standard formats.

3. For example; to change the title on the plot, click the Title tab and edit the text
box. The title on the plot will change as you edit the text.

#= TeeChart Editor
Chart Series Data Prirt BExport Tools Themes

Series ] Panel ] Pxes ] General l Walls ] Paging ] Legend ] a0 ]

Title: |Header -

Style l Position ] Format ] Gradient ] Shadow ] Text ] Bevels ]

[w] Visible [w] Adjust Frame Alignment: |Certer -
Spring Model

4. Close the Editing dialog window.
5. Close the workspace by using the menu File > Close Workspace.
6. File > Exit to exit acslX.

29



7 Additional Information

7.1 acslIX User's Guide

For detailed information on using acslX refer to the acsIX User's Guide. The full
User's Guide is available in PDF format on the installation CD and in the installation
directory under Documentation. It is also available using acsIX's Help function under
menu Help > acsIX Help and as a Start Page link ‘Open the help contents’.

I Open an Existing Model

Open an existing workspace
Browse model development
Browse model analysis ex:

. Create a New Model

Create a new model U
Create a new CSL model
Create a new block diagrar
Create an empty works
Create & new project based

” Get Help

L}
Open the help contents

‘iew the acslXireme tutor ?f'

Visit acs|Xtreme online

7.2 Technical Support
Technical Support business hours are Monday through Friday, 9:00 AM to 5:00 PM,
Eastern Time (US & Canada).
E-Mail

Questions can be sent directly via e-mail at support@AEQisTG.com to the technical
support team.

For Technical Support questions and trouble reports about acslX, send email to:
support@AEgisTG.com

Telephone

For telephone support, call The AEgis Technologies Group during normal business
hours Monday through Friday, 9:00 AM to 5:00 PM, Eastern Time (US & Canada) at:
(256) 922-0802.

FAX

You can also fax questions directly to the acsIX technical support team. For technical
support issues, be sure to list "acsIX Support" as the recipient on the cover page. Fax
questions to the following number: (256) 922-0904.
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