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1 Vl-grade in Marburg
2008: 7 25

13 May 2010 IZ={=# EMBEDDED SYSTEMS EXPO

Concurrent Computer Corporation, Proprietary




< concurrent

L L0
|| ]
| el | I
n 11 Wanarlch

13 May 2010 IZ={=# EMBEDDED SYSTEMS EXPO

Concurrent Computer Corporation, Proprietary




< concurrent

13 May 2010 IZ={=# EMBEDDED SYSTEMS EXPO

Concurrent Computer Corporation, Proprietary




< concurrent

13 May 2010 @ BE“MBEDDED SYSTEMS EXPO

Concurrent Computer Corporation, Proprietary




< concurrent

13 May 2010 IZ={=# EMBEDDED SYSTEMS EXPO

Concurrent Computer Corporation, Proprietary




< concurrent

13 May 2010 @ BE“MBEDDED SYSTEMS EXPO

Concurrent Computer Corporation, Proprietary




< concurrent

MATLAB®/Simulink®

13 May 2010 IZ={=# EMBEDDED SYSTEMS EXPO

Concurrent Computer Corporation, Proprietary




< concurrent

HILS
TEST

N\

Yo
\./

MATLAB®/Simulink®

13 May 2010 @3 BEﬁMBEDDED SYSTEMS EXPO

Concurrent Computer Corporation, Proprietary




< concurrent

SIMulation Workbench (SWB)

5%511

13 May 2010 ESEC |2 EMBEDDED SYSTEMS EXPO

oooooooooooo puter Corporation, Proprietary




< concurrent SIMulation Workbench (SWB)
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SIMulation Workbench (SWB)

MATLAB®/Simulink® Swléinux MATLAB®/Simulink®

C/C++
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MATLAB®/SIimulink®

Simulink® Input/output

Library Block
"RTDB In” “"RTDB Out” “RTDB”
"RTDB In” ”RTDB Out”
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RTW Generate [SIMulation Workbench]

RTW Import Simulink Models / Generate RTW

MDL Repository files Files to load in MATLAE after
main mdl file

ndl_chain
D commtestl.mdl
D commtest2.mdl

S I m u I I n k [ commtestz.mdl ad | B

[E pioneer
[JInit_Multiuavz.m remove |

Generate RTW Fixed Step Size :

### Writing header file rt_nonfinite.h
ng source file _nonfinite.c
### TLC code generation complete.

### Processing Template Make
### tdemol.mk which is generated from jusrflocaliccursim/matla ur_rt.tmf is up to date
Successful completion of Real-Time Warkshop build procedure for model: ntdemaol

Make output

rndemol_data.o ndemol.o ccur_initCond.o rt_sim.o

oded.o  Jusrilocalimatlab/rw/cllibfalnx&6/rwlib_std.a -Ljusrflocalfccursim/libf -lccur_Scheduler
-lccur_RTDEB -lccur_HLSSClient -lccur_RTDEClient -lccur_LogUtil -lccur_Socl | -lecur_rt-Irt
fusrflocalfccursim/projects/RTW/rtdemol /ccur_initCond

-0 fusrflocalfccursim/projects/RTW/rtdemol/parameters|C.txt

geo -Wl,ld.cmd -o fusrflocalfccursim/projectsfRTW/rtdemol/rtdemol -Im ri_nonfinite.o ndemol_capi.o
rdemol_data.o ndemol.o ccurt_main.o r_sim.o oded.o  fusrfocalimatlab/rw/clibjglnx86 /rtwlib_std.a
-Ljusrflocalfccursimflibf -lccur_Scheduler -lccur_RTDEB -lccur_HLSSClient -lccur_RTDEClient
-lecur_LogUtil -lccur_SockUtil -lccur_rt -Irt

### Created executable: jusr/localfccursim/projects/RTW/rtdemol/rtdemol
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SIMulation Workbench (SWB

13 May 2010

C/C++

SIMulation Workbench
GUI

int ccurTDL_start() {
int count = 0;
int idx;
float moments[5]={100,50,20,200,5};
char mm[128];
ItemValue val;
val.Val.Scalar.ll = 0;
val.numElements = 1;
ccurLog_printf(defaultLog,LOG_INFO,"suspension_demo_td| started");
for (;;) {
ccurTDL_waitNextFrame();
count++;
if ((count % 2000) == 999) {
idx = (float)rand()*4.0/RAND_MAX;
val.Val.Scalar.d = moments][idx];
ccurLog_printf(defaultLog,LOG_INFO;"val:%g", val.Val.Scalar.d);
ccurRTDB_setCVTValueP(long_m,&val);
}

return O;

}

Import User Sources + Make

User Madel Test Script |

Scriptfiles

D can_tdl
D can_tdl.c
D can_tdl.o

Make output

Running make in directory 'can_tdl".
Please, wait...

cc-g -03 -Wall -ljusrflocalfccursimfinclude  -c-o can_tdl.o can_tdl.c

Script type
O
) Python

Sample name :

I eate sample

cc-g -Lfusrflocal/ccursimlib -o can_tdl can_tdl.o fusrflocal{ccursimylib/TDLtmpl.o -lccur_TDL -lccur_RTDB

Make sucessfull !
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15 0S
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SIMulation Workbench (SWB)
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1 RTDB
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Simulink®
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1 SIMulation Workbench
SWB CONCURRENT

RedHawk Linux Frequency-Based Scheduler

trigger

r RCIM

RTDB I/0 &
A/D,D/A,DI/O,CAN,FlexRay,RVDT/LDVT,Resolver

~ 1/O boards

CONCURRENT

1 8 CPU iHawk
1 256MB 64GB

CONCURRENT X86 Linux OS

RedHat Enterprise Linux RedHawk Linux
154
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MATLAB®/Simulink®

C MATLAB®/Simulink®
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1 SIMulation Workbench
Verification & Validation (V&V)

13 May 2010 ESEC |2 EMBEDDED SYSTEMS EXPO




< concurrent

1 Aviatronics Airbus HIL Test Stands

Airbus A440M, A320, A340 and A350 hardware-in-the-loop
simulation

Testing, verification and validation of the Airbus High Lift System
used to control of wing flaps that generate high lift during takeoff and
landing

Seamless integration with MathWorks’ Simulink for rapid model-
based simulation

Thousands of I/0 points and Simulink variables accessible via the
SWB Real-time Data Base.

All operations occur in real-time within a 500 microsecond frame time
IHawk includes signal conditioning and easy-to-use patch panel
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1 Goodrich CH-53K Test Stand

Testing of the CH-53K helicopter’s integrated Vehicle Health
Management System (IVHMS)

Minimizes aircraft maintenance, eliminates errors and maximizes
flight time

Concurrent solution used for test control both in engineering
development and in manufacturing

Solution based on Concurrent SIMulation Workbench

I/O includes ARINC 429, MIL-STD-1553, Al, AO, DIO, pulse
generator, resistor simulator, resolver and relay cards

Comprehensive test management features
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I Lockheed Martin Maritime

Automation and control systems for U.S. Navy ships

Laboratory HIL simulation of steering, propulsion, ballast tank balancing and
other ship controls

Uses Concurrent SIMulation Workbench modeling environment
MathWorks Simulink models

/0 includes multiple Al, AO, DIO and resistor simulator cards
RedHawk real-time determinism and FBS scheduling
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1 Hirain China

Hirain offers integrated hardware, software and engineering solutions
for aero/defense, automotive, telecommunications, electronics,
education and research

Specializes in control system design and simulation, in-vehicle
network design and development, and signal processing

Uses an SWB system to teach collage students on how to perform
real-time simulation with MATLAB®/Simulink® on a real-time
computer.

System includes Al and RS-232/422 1/0 support
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1 Audi

Automobile manufacturer Audi uses SIMulation Workbench for
advanced cruise control HIL simulation

All models in Mathworks Simulink

/0 support includes FlexRay, CAN, A/D, D/A and DIO
Supports a FlexRay-to-FlexRay gateway

Possible future expansion to steering control simulation
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1 VI-grade

VI-grade is a developer of engineering simulation software for
automotive, aircraft and rail applications

Uses a SIMulation Workbench system for running dynamic vehicle
models

All models in Mathworks Simulink
Real-time execution required
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http://www.ccur.co.jp
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