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COSIDE® - Model Export - Import
Agenda

1. COSIDE® Import
2. COSIDE® Export
3. COSDIE® Interaction

4.  Summary
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COSIDE® - Model Export - Import

General Overview: White vs. Black Box Import

COSIDE® COSIDE®
White Box Import Black Box Import
i Models i Models
* Compiler (COSIDE g++) * Compiler (Matlab/Simulink)
i Library ‘ Library
* Linker (COSIDE g++) * Linker (Matlab/Simulink)

Foreign COSIDE®
Simulator SC Kernel

COSIDE®
SC single Kernel
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COSIDE® - Model Export - Import

White Box Import — Simulink Coder — overview

COSIDE® A Simulink coder is used to
White Box Import generate C-Code
ﬁ Models A COSIDE® generates wrapper
* Compiler (COSIDE g++) modules
i | A Wrapped code is included
Library into COSIDE’s normal
* Linker (COSIDE g++) makeflow
i COSIDE® A COSIDE® stimulates and runs
SC single Kernel the wrapped Simulink code




COSIDE® - Model Export - Import

White Box Import — Simulink Coder — C-Code Generation

A Select Matlab Subsystem to be exported

P tiefpass - Simulink E=8 E=E =

File Edit \Miew Display Diagram Simulation Analysis  Code Tools  Help
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A Generate C Code from your Simulink model (using Simulink Coder)
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COSIDE® - Model Export - Import

White Box Import — Simulink Coder — exposed Interface

=
tiefpassh 0 | 4
155 Iy
156 // cClass declaracion for model tiefpass
157 @©lass tiefpassModelClass {
158 A4 public data and function menbers
159 public:
180 /f External inputs
161 ExtU rclU;
162
163 /¢ External outputs
164 Ext¥ rc¥:
165
166 /4 Model entry point functions
167
168 44 model initiaslize function
169 void initialize(): 5
170
171 /¢ model step function Step funCtlon
172 void step():
173
174 /4 Constructor
175 tiefpassModelClass|()
176
177 /¢ Destructor
178 ~tiefpassModelClass () ;
179
180 /¢ Real-Time Model get method
181 RT MODEL * getRTH|);
182
183 /¢ private data and function members
154 private:
165 X roi; // Block continuous sStates i
1o

C / CPP source or header file Ln 18 Col 2
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COSIDE® - Model Export - Import
White Box Import — Simulink Coder - Use of generated C Code

A COSIDE® generates wrapper for exported Code
B SA S AF A FEr i i i i i difirfiifid

83/ method processing i
. g SRR
L_rmy_lpe 85— void my_lp::processing( )
86 {
in MY LP o oute 57 s.rtobi.rtU.Inl = in;
- 83 rt_oneStep();
89 out = s.rtCbj.rtY.0utl;
=G
o1 }

A Code is simulated within COSIDE® context

] o e
I_sin_src_tdf2 B Waneform 52 =8
=double=
Signal Cursor
SIN_SRC_TCF EII .t _trace dat/_ry psin 00
EM .t trace.dat/i_my Ip/out 0.0
ampl=1.0
freq=10.0a3
offzet = {TH]
phaze=0.0
delay = zc_core:SC_FZERO_TIME
delta = 0.0
ac_ampl=1.0
ac_phase = 0.0 E SE-4 13 L5E-3 23 Z5E3 33 3563 43 45E-3 5E-3

sampling_time = sc_time (1.0, 5C_11%)
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COSIDE® - Model Export - Import
White Box Import — Simulink Coder — multiple blocks

A COSIDE® wrapper modules for multiple Simulink blocks

ur_filte
Int
I
Model
C-Code from 7=
Simulink Coder |
I_motorgcurrent_filter i ADC i_current_detection
me_filtered_tdf_s me_dig_sc s
mator_current_i “m MOTOR_CURRENT_FILT 2 = 50l CURRENT_DETECTION
sampling_time = p.sampling_time sampling_time = p.sampling_time

F ugakﬁdetec{edfu
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COSIDE® - Model Export - Import

Black Box Import - Simulink Model Import principles

A COSIDE® starts Matlab during COSIDE®

testbench execution Black Box Import
A Matlab runs the Simulink/ ﬁ Models
Matlab part of the model, * Compiler (Matlab/Simulink)

therefore it has to run during
simulation (license required)

i Library

A Both share data via Shared * Linker (Matlab/Simulink)
Memory or Socket
connection i Matlab/ COSIDE®
Simulink SC Kernel
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COSIDE® - Model Export - Import
Black Box Import — CO-Simulate SystemC AMS and Simulink Model

A Create Testbench and run SystemC model as usual

[ e e e e e T A e = TS WD BT s o =)
File Edit Diagram Navigate Search Project Run Window License Help

2-HGE B @0 @i - T -t e |08 k| 0w - ki | rEBe M (COSEQA
'5 F] *toplevel_tb.scaml 52 [3) Controllerml [ SLDEMO_ENGINEWC.xml =8 a
=] q &
Kl

=]

; toplevel

&z SystemC Toplevel With Simulink Model

Systeme_ams_model
== simulink_model
.

=@ SLDEMO_ENGINEWC

CONTROLLER

Diagram | Wiring | Documentation

A In the background Matlab/Simulink is started running the Simulink part
of the model
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COSIDE® - Model Export - Import
Agenda

1. COSIDE® Import
2. COSIDE® Export
3. COSDIE® Interaction

4.  Summary
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COSIDE® - Model Export - Import

Black Box Export Matlab

Black Box Export

ﬁ Models

* Compiler (COSIDE g++)

i Library

* Linker (COSIDE g++)

COSIDE® Simulink

SC-KerneI<_> Simulator

A COSIDE® compiles SystemC
AMS modules to an shared
object

A Additionally a wrapper (.mex
file) loads generated to load it
into the Simulink simulation

A Communication is possible
via: Shared Memory, Shared
Object or TCP/IP
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COSIDE® - Model Export - Import
Black Box Export Matlab - Setup

A Single step export of COSIDE® subsystem

i_lp_tdf1

fc=1e3 fo=pfc
sampling_time_in us=1.0 “='°

sampling_time = sc_time(p.sampling_time_in_us.SC_US)

RMB on

UPEN WITH

corresponding

1> 5 toplevel_; Make Targets
i [ Others XM L
() indexht b GysternC-AMS Module
4 {' systernc2sinn SystemC-AMS Tools
b 4 Binaris = WHDL Taals SystemC-Template (*.cpp)
N % f?;n[f)lth:r:tm B Werilog Taals v SysternC-Header (b}, Template (*.cpp)
[ Logs : Create Docurmentation
(i) index.html Copy Gt “F|  Create Initizl Schematic
E Paste Crl+v
% Move [l Simple SystemC-Testhench
Renare 0 Al Generic Testbench 3
® Delete Delete | T SystemC-AMS Couplings | Q  Questa b
& Refresh = A SystermC-AMS Export b €a  MNCSim WHDL ¥
v = . .
3
S () Reset Symbol Graphics €a MNCSim Verilog
B e B Saber [
m
S [ E Sirmualink »]
1 itern selarted
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COSIDE® - Model Export - Import

Black Box Export Matlab - Simulation

A Run your Matlab simulation as usal

T ]
B B S Gy Duman Srobson i Dol b 3
-de §-=540 6 ORGE? = @~
[ -
5 e - -
" Scope
Sine Wave P
i_my_first_sch

(4 Seope
File  Teols  Wiew Simulation

CREICLE 1B - F&-

Ready.

3 ¥ Trace Selection

ol

7 ¥ Signal Statistics

A SystemC kernel outputs are directed to Matlab console

Command Window

ttp://www.coside.de
Binding: S-Function to SystemC
Copyright (c) 2001-2014 Fraunhofer Gesellschaft
IIS / EAS Dresden
ALL RIGHTS RESERVED
target name: my first_sch

SystemC 2.3.1-Accellera --— Feb 26 2015 23:56:21
Copyright (c) 1996-2014 by all Contributors,
ALL RIGHTS RESERVED

Info: COSIDE_COUPLING_FRAMEWORK
In module: test_sch/i_y firsc_sch
Set SystemC time resolution to: 1 ps

SC-PARAM: fc = 1000 (sysc default: 1000)

SystemC AMS extensions 2.0 Version
Copyright (c) 2010-2014 by Fraunhofer-Gessllschaft
Institut ntegrated Circuits / EAS
Licensed under the Apache License, Version 2.0

COSIDE (R) Co-Simulation Framework 1.6.3 --- Feb 27 2015 01:09:51

basename of SystenC model:

2.0_beta? --- BuildRevision: 1808 20140713

<« EA » D: b coside b projects b verification ws b getting_started_example ¥ systemc2simulink_if R

'‘test_sch/i_my_first_sch'
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COSIDE® - Model Export - Import
Agenda

1. COSIDE® Import
2. COSIDE® Export
3. COSDIE® Interaction
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COSIDE® - Model Export - Import

Interaction - Matlab optimization runs and regression testing

A COSIDE® exchanges data via files with Matlab/Simulink and
therefore can:

A Generate input files (Stimuli.dat)
A Start the simulation of the SystemC model

A Perform post-processing after reading back of the results (result.dat)

stimuli.dat

Matlab/ Octav/@\
)

SystemC-Model

Script

result.dat

cCoseEnAa
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COSIDE® - Model Export - Import

Interaction - Matlab optimization runs and regression testing - steps

stimuli.dat

2 >
O U O 0 A éystging >.exe < params, Rb K

Matlab/Octave‘

Script SystemC-Model

result.dat

Hwrite input stimuli to file

save( ' 'input.dat’, "input’, "-ascii');
#create command line with parameter of the SystemC simulation

cmd = 'my_system_simple_tb --input_file=input.dat --output_file=output
cmd = [cmd, '--sampling_time=", num2str(stepsize),’

emd])

([num2str{it),’

simulation

ret,text]=system({cmd);

¥read result file
load output.dat;

6

--sim_time=',num2s

tdf_i

i_file_in_tdf1
<double>
FILE_IN_TDF

tdf o

—=

fname = p.input_file

stop_on_eof = false

ignore_time = true

interpolate = false

sampling_time = p.sampling_time
format = file_in_tdf_base::NONE
separator = \t'

i_file_out_tdf1

<double>
FILE_OUT_TDF

~

fname = p.output_file

fheader ="

store_time = false

separator ="'

format_int = file_out_tdf<{T}>::DEC
format_float = file_out tdf<{T}>::GENERAL
precision =15
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COSIDE® - Model Export - Import

Interaction - Calling Matlab Function from SystemC Models

A Matlab provides the Engine APl in C/C++ for interacting with a Matlab shell via IPC

A COSIDE® provides easy to use utility functions and examples

data (put matrix)

Matlab Shell
commands
COSIDE® SystemC /\> | MathWorks:
Model i

data (get matrix)

COSIDE® Utility Library Example calculation:

engPutVariable(T);

Matlab engine library engEvalString("T_dbm=20.*log(T./1e6)");
engEvalString("T=my_fun(T)");
T=engGetVariable("T");
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COSIDE® - Model Export - Import
Agenda

1. COSIDE® Import
2. COSIDE® Export
3. COSDIE® Interaction

4. Summary
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COSIDE® - Model Export - Import
Ways to close the Gap

1.  White Box Import — Import C-Code from Simulink coder into
COSIDE®

A Reuse legacy Simulink modules

2. Black Box Import — Simulink is started and connected during
COSIDE® run

A Reuse legacy Simulink modules not capable of being exported with Coder

3. Black Box Export — Shared object to run SystemC AMS modules
within Matlab

A IP Protected customer export

CcCoseDAa 21

rechnologies




COSIDE® - Model Export - Import
Ways to close the Gap

4. Matlab Interaction — exchange data with Matlab via files (e.g.
import stimuli or export for post processing)

A Regression testing and optimization runs

5. Matlab Interaction — controlling Matlab from SystemC using
the engine API of Matlab

A Reuse of complex Matlab functions
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