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Founded 2015 as spin-off from Fraunhofer

More than 20 years experiences in Virtual
Prototyping

Contributed to several standardization
activities (especially SystemC/SystemC AMS)

We can also analog

Tools to make complex modelling techniques
easy usable
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Techrnologies

cCcoseDAa @ i Tecn0sy

Copyright COSEDA Technologies GmbH


http://www.coseda-tech.com/

Motivation for Virtual Prototypes / Digital Twins
REHAIREY / 05 ZR A RYEINL

Early available — early start of software development

= Significant cheaper than hardware prototypes

= Much better debugable — completely introspectable, reproducible

" Check of practical not realizable or expensive scenarios and parameter combinations
= Fast and cheap check of numerous realization variants

= Reference for implementation
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COSIDE® for Virtual Prototyping
FITFREFAREATIAY COSIDE®

m £OS_gtm_ws - Cos_gtm_motor_example/top/gtm_motor_top.scaml - /home/coseda/projects/cos_gtm_ws - COSIDE®

Flle Edt Diagam Navigate Seach Project Run Window License Help
O~ @ B I $#~0-vi@ P~ JRETI@QEQE @if~Fro oy mé@

[C]COSIDE®E x [ Project Explo

o3 v s v || 30%

= B g gm_motor_top.scaml x
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a_

» @ > bosch_gtm [bosch_otm 16812
» @ cos_basic_utilties [trunk/ asic
» & > cos_gtm_ex: le [cos. & c

» &> cos_gtm lib[cos_gim lib coseda 1.6.812]
~ @ > cos_gtm_motor_example [cos_gim ws cose
» B - configurations
» & > control
=
» [ > gtm_control
» B lib

Fe# gtm_motor_top_scsimtrl_tb.wave
e gtm_motor_top_simple_tb.wave
» £ gim_motor_top
» [ Others
» )2 Configuration
» B Logs

» E induction_motor e
» s sca basic_libraries [runk
» g sear | libraries [irunk/sc/

[ Properties ) Console [ *gtm_motor top_object trace.dat x
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Easy to use environment to create virtual prototypes

Uses most advanced system level modelling techniques
Optimal simulation performance

Hard- / Software Co-design support

Analog, Digital and physical environment modelling support
Large modelling libraries

License free simulation

Available for Windows and Linux computers

Support statistical simulation, fault injection, regression testing, static
analysis, constraint randomization, ...

Code generation for synthesis and high level synthesis
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COSIDE Supported Hard- / Software Virtual Prototyping Techniques

COSIDE SZFFHIREA/ B REHARE AT AR

Host Compiled Software Modelling

= Fast Models based on just in time
compile techniques (Loosely timed)

" |nstruction timing accurate models
(Approximately timed)

Cycle accurate models

TLM utility libraries,
examples, GTM Modelling
Library throughput models

MachineWare,
ARM fast models

Gemb5, Infineon Aurix
Integration,
ARM performance models

Verilator, Cadence,
Synopsys, Siemens, Xilinx
Integration

simulation
speed high

1

N

simulation
speed low

Simulation
(timing) accuracy

|OWA

$

simulation
accuracy high
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Virtual BOSCH GTM
RS GT™M

Virtual GTM core model is provided by BOSCH
= Approximately timed SystemC model with a high accuracy
= Uses advanced modelling techniques like TLM to achieve optimal simulation performance

= COSIDE integrates the BOSCH provided model and provides add-on libraries to simplify the
usage

= Highly configurable Interrupt modelling library provided
= Different configurations are provided

= Processor / Controller independent

....................
rechrnologies
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Principle of used Modelling Techniques — Transaction Level Modelling (TLM)

AT AR ANIRIE ——SFSRER (TLM)

dlinl

Processor

100 — 10,000 times faster

Pin and
cycle accurate

Signal level (RTL) model simulates
every signal change

TLM model simulates each
transaction (in reality consisting
of a lot of signal changes)

Peripheral

Processor

model

TLM function
call

write(address,data)

Peripheral

model

...................
Technologies
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Principle of used Modelling Techniques — Host compiled software modelling

{E AR - EARIFRYERFEAR

* The behavior (not the timing) of
software written in C/C++ is to the
greatest extent independent from the
processor

= Software is layered — the lowest layer
manages the communication (hardware
abstraction layer — HAL)

" The application software is compiled for
the simulation host and the HAL is re-
implemented to manage the
communication with the model

Processor

scheduler (0S)

nter-
ace
e
44
S— i o
o

I
|_|r.|_,| Interrupt

3

Simulation Host
Compiler

.| Host compiled
A 7 TLM Model

HAL

Target Platform
Compiler

Cycle accurate
model

Target Hardware
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Abstract view to a system which integrates the BOSCH GTM
£=R% BOSCH GTM RYZRFeHIHSRANE]

= Timing critical behavior is realized within
the BOSCH GTM

/
N
. GTM Hardware Controller
- Appllcatlon SOftVYar.e becomes to the Abstraction Layer (HAL) Abstraction Layer
greatest extent timing and processor Software Software
independent
BOSCH GTM IP
= BOSCH provides a HAL to program the Hardware
GTM
\ Vendor Controller Hardware Y.
= The HAL is processor independent 1 A
&
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Principle of the BOSCH GTM Model Integration
BOSCH GTMIREYE= ) JRIE

. . \
= BOSCH GTM SystemC Model is highly
timing accurate
<
= Controlled by the same HAL like the GTM Hardware Controller
vendor integrated hardware Abs”acggfrt‘vb:?’:r BN Apstraction Layer

= GTM integrated controller (MCS) can be
loaded via the HAL with the original
binary code

SystemC
Implementation of
Abstraction Layer

BOSCH GTM IP
SystemC Model

. SystemC Behavior / TLM Model of Hardware
= Model runs fast enough to simulate Y /

application scenarios

and Environment

coseDpAa @ 1P TechDay 10
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BOSCH GTM Integration in COSIDE
COSIDE HfHY BOSCH GTM £ER;

= The model provided by BOSCH supports
all possible GTM configurations

In cooperation with BOSCH different
configuration (may on customer request)
are provided

= A configuration reduces the GTM
complexity to the application and/or
customer needs

BOSCH GTM
SystemC Model

COSIDE SystemC Wrapper

BOSCH GTM
SystemC Model

BOSCH GTM
SystemC Model

COSIDE SystemC Wrapper COSIDE SystemC Wrapper

Configuration 1

Configuration 2

coseDpAa
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BOSCH GTM COSIDE Integration and Library Feature
BOSCH GTM COSIDE SRk FZEINBE

i_adc_driver1 adc0_ready

= Configurable Interrupt handling

adc0_result

i_adc_slavel

= Generic ADC’s with control logic

i_ade_driver2 adci_ready

ADC_DRIVER

= HRES handling and logic -

i_cos irq_cr

adel_result

Hos

COS_IRQ_CTAL

P T e - BPa I e

i_hres_delay1

s_tom_out_hres0 g

= Generic controller Model

s_tom_out

gtm_tam0_out

] CO n t ro I | e r d | t t 1 t H m.i_gtm_topL.mcs0.mcs0_ch.instr_reg.ope - ¥ Wom XE) WOV DT X o >
program and Interrupt service routine ] 1| e —
° - gtm.i_gtm_topl.mcs0.mes0_cho.instr_reg.b - { *he0000000 X ~heoo... X “H00000000 )
_gtm.i_gtm_topl.mes0.mcs0_chO.instr_reg.c - { 'h00000000 PO O O e ¢ [T R— hO0000EE2 )
(ISR) provided as parameter (lambda function) s et i
_topL.mcs0.mcs0_ch0.instr_reg.b_in_xoreg -
i_cos_gtm.i_gtm_top1l.mcs0.mcs0_ch0.ACB - { “h00000600
cos_gtm.i_gtm_topl.mcs0.mcs0_ch0.MHB - k¢ “h00000000.
cos_gtm.i_gtm_top1.mcs0.mcs0_ch0.R(0) - { h0000000. X ho0000
o] . . -i_cos_gtm.i_gtm_top1.mcs0.mcs0_ch0.R(1) - { *ho0000000. X (Y "hoot
= Debug capabilities and Pre-defined Traces e oo mng | |
cos_gtm.i_gtm_topl.mecs0.mcs0_ch0.R(3) - { *h00000000
i_cos_gtm.i_gtm_topl.mcs0.mcs0_cho.R(4) - X he0050000
I_cos_gtm.i_gtm_top1l.mcs0.mcs0_ch0.R(S) - { *h00000000 )]
cos_gtm.i_gtm_topl.mcs0.mcs0_ch0.R(6) - { “h00000000 X THOOFEFFEE
cos_gtm.i_gtm_topl.mcs0.mcs0_cho.R(7) - { *h00000000.
{

. M -i_cos_gtm.i_gtm_top1.mcs0.mcs0_ch0.STA - *h00000000 )(_*hooooooor Y. *h00000
ardware Debugger nterface (in T R o e
& Console x [ Properties X% B2 & & = ~EYB ® = 5 [f problems x

d eve | O p l I l e nt) <terminated> (exit value: 0) mcs_atom tb_simple_tb.exe [COSIDE Model] projects/gtm_pai/hhj2rt/exchange/Coseda_web testjcos_gtm_example/ 0 items
L0820 NS : MCsu_cnu Uswl:

PC = 0x0078 N=O V=0 2=1 CY=0 SAT=0 CWT=0 CAT=0 ERR=0 IRQ=0 EN=1

RO = 0x000028 x000014 R2 = 0x000000 R3 = 0x000000
R4 = 0x000000 x0004E4 R6 = OXFFFFFF R7 = 0x000010
STA = 0x000021 x000000  CTRG = 0x000000  STRG = ©x000000
TSO = 0X0O04EG X000000  TS2 = 0X000000  MHB = ©x000000
GMI® = 6x000000 0x000000  DSTA = 0xB00080 DSTAX = ©x000000
AXIMI = 0x800000 x000000  TIOI = 0x000000 TIOSL = OXFFFFFF
RSO = 0x000000 RS = 0xQ00000 RS2 = 0x000000  RS3 = 0x000000
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User Instance of Virtual BOSCH GTM Configuration
REfL BOSCH GTM B EHIA 3L

= Moderate number of ports — mostly of
type bit vector

= Bit values can be extracted by the o ERES
COSIDE slice utilities e

5

.0 COS_GTM_Cl
Ty -

= Controller program and interrupt service
routine will be provided as C++ lambda e
function T e SRR e [T,

Technologies
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Software Development with the Virtual BOSCH GTM Model
{EFEEHA BOSCH GTM HRELHI T4 A&

Controller Program MCS program

" ProgrammEd in C(++) USing the HAL n Programmed in Assembler
functions and definitions

: : = Assembler and build scripts will be available
= Has one entry function void

function_name(), which is assigned to the

lambda function parameter = The assembler creates a C/C++ File which

defines the program memory content of the

= This function is started in a SystemC thread MCS
process
= This definition can be used in the controller
* The function can also spawn new SystemC program to load the MCS program into the
thread processes to e.g. model the GTM

operating system

( | Dh‘hDA @ \INP TechDay 1
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Micro Controller Program

AT P
s tE T
" Qriginal C-code — GTM access via BOSCH int T10_BLOC_app()
i // setup TIO BLDC ter PWM
prOVIded HAL ‘cioiﬁlzg_master‘l.pgf‘iogr= 9;
tio_bldc_masterl.update_source = 0;
tio_bldc_masterl.cls = 0;
tio_bldc_masterl.quad = 1;

= Compiled with compiler of simulation host

init_tio_bldc_master_period(&tio_bldc_masterl);
. réiﬁrn 0;
= Macros for debug messages — will be empty 3

in case the controller target compileris used .. 110 sioc app 15r0) ¢

Simulation Host o Host compiled " . . n
Compiler A ”|  TLMModel GAL_INFO("Interrupt service routine");
GTM.CLS[tio_bldcl.cls].TIO.G[tio_bldcl.tio_group].CH[@ +
AL tio_bldcl.ch_start].IRQ_NOTIFY = Ox3; //S rise/fall edge
int hall step= get_hall step(&tio_bldcl);
Target Platform Cycle accurate LR
Compiler model update_bldc_output(hall step,&tio bldcl.spwm);

asynchron_update_pwm(&tio bldcl.spwm);

Target Hardware }

cosenpAa @ IP TechDay "
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MCS Program
MCSITX

. 1 loop:
= Compiled from C-code or assembler ## read PWM parameter from memory
mrdi RO, R7, mem sr@ ; RO = SRO
mrdi R1, R7, mem_srl ; R1 = SR1

= Binary is embedded if a C-file which will

i i ## write new period and duty cycle to ATOM Ch 3
be loaded via the microcontroller e RS age uben off

bwr R3, ATOM_AGC_GLB_CTRL
bwr R1, ATOM CH3 SR1
bwr RO, ATOM_CH3_ SRO

Compiled with BOSCH mrd R3, agc_upen_on
MCS Assembler bwr R3, ATOM_AGC_GLB_CTRL
(integrated in COSIDE) ## wait for time to change PWM-parameters
C-File with . mov R5, TBU_TS@
Assembler binary »| Used in uc add R5, R4
code program wurmx R5, TBU_TSO

## increment loop-variable

addl R7, 4

atul R7, 0x10 ; loop four times

jbs STA, CY, 1 loop ; CY is set if R7 < 0x10
jmp repeat_for_ever

Compiled with third ([j)oyvnloade_d
party MCS C-compiler uring runtime

Technologies
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Micro Controller Software Debuggin

28 VR

= Host compiled software can be easily
debugged with standard debugger

= Arbitrary debug messages / logfiles can
be printed / generated

= Time will stop if a breakpoint is hit ->
whole system state holds at the current
time

[} cos_gtm_ws - cos_gtm_motor_example/tio_bldc_app/TIO_BLDC_app.cpp - fhome/coseda/projects/cos_gtm_ws - COSIDE® (=13
File Ecit Source Navigate Search Project Pydev Run Window License Help
o~ o LR I &SP B O @Iy ROGE D oD Oy M
Qe o EedEL L COoOSEDAa
4 Debug x {5 Project Explorer [ # § =8 TIO_BLDC app.cp x [ _config data [ _config_data gtm_motor_ top.s = B | - Varisbles x 9 Breskpoi 47 Expressi 3 Visualze = B
| 5
1 <unknowns 117 e oo §
« [C|gim_motor_top_simple_tb.exe (1) [COSIDE Model] 116 return 0;
+ B gtm_motor_top_simple_tb. exe [16685] [cores: 2,7] e
- @ Thiead #1 [gtm_motor top_s] 16685 [core: 2] (Suspended : Step) “ ‘l’ Py =hall_step int 8
2L /1=~ o o o o o o 0o-hall_speed int 1433131289
co-dhime douiblo 2.36256651108502350-312

10_BLDC_app::TIO_BLDC_app() at TIO_BLDC_app.cpp:115
10_BLDC_app_program) at TIO_BLDG_app_program.cpp:15

239 void TI0_BLDC_app_tsr() {
4 4.8355708088921843e-310

co-rounds_per minte  double

1d::_invoke_implevoid, vold (“&)(> at invoke.hi61 x555555¢ GAL_INFO(format: "Interrupt service routine”);

td: ke _revoid, id ("&)()> at ke.h:111 0x55555587 o

W F‘"V:‘E ‘}_Vc'_‘j‘“” L(]’” Z(',';:]”M‘ : e r 2127 6TM.cLS[tio_bldcl.cls].T10.6 tio_bldcl.tio_group] .cH[O + tio_bldcl.ch 1
" unction_handler<void (), vold {:)ij>::_NL_Invoke at sid_hu GTM. CLS[tio_blde1.cls].T10.G[tio_bldcl. tio_group) .€H[2 + tio_bldcl,ch I

0s_gtm _lib_namespace::gtm_controller: stimuli() at 0x555855 | ;5o GTM. CLS[t1o_bldcl.cls].TI0.G[t1o_bldcl.tio_group] .CH[3 + t1o_bldcl.ch I

1
1
1
1
1
1
1
1
6_core::66_process_b::semantics() at sc_process.h:633 0x55 |
c_core::sc_thread _cor_fn) at sc_thread_process.oppi124 0xE | 131
1
1
1
1
1
1
1

int hall_step= get_hall_step(tio blde:&tio_bldel);
= qt_blocki() at gimds.s:71 0x385556306e49 2 GAL_INFO( “Reached position: %s*, steps[hall_step].nane);
@ Thread #2 (gt for_top_s] 16697 [core: (Suspended : Conta
» o Thread #2 [gtm_motor top 5] [core: 7] (Susper ona |y 13 int hall_speed = gat_hall_spead(tio_bldc:&tio_bldel);

1 fhomelcosedaltools/coside 3. 2RC2 linuxBa-gec-13.1.0 RHEL? 202¢ double dtame=(hall specd+ed Ge-61;
37 double rounds_per_minute=66.8/(dtines2.8%6.8); //4 poles -» 2 *6 changes per r
139 if{rounds_per_minute=1000.0)

141 ! if(tio_bldcl.spwm.effective_duty_cycles1) tio_bldcl.spwn.effective_duty_cy™
143 else

144 {

14 if(tio_bldel.spwm.effective_duty_cycle<64) tio_bldel.spwn.effective_duty_c

140 update_bldc_output(hall_step,spum: &tio_bldcl.spum) ;

151
£ Console x It Registers (2 Problems (3 Executables g Debugger Console () Memory [ % gl

B> =0

gim_motor_top_simple_tb.exe (1) [COSIDE Model]
INFO 11700 ns TIO_driver.cpp:237> Configure TI0® CH7

INFO 11720 ns TIO_driver.cpp:240= GTM,CLS[spwn-=npwn-=instance] . TI0.G[spwn-=group] .CH[spwn-=ch+1] .CTRL nask = 0x0000800C
INFO 11875 ns TI0_BLDC.cpp:235> Configure TI00 Infrastructure

INFO 11875 ns TIO_BLDC. cpp:236>
INFO 12075 ns TIO_BLDC_app.cpp:104> Configuration TI0O Infrastructure done
INFO 12195 ns TIO_BLDC_app.cpp:lll> Initial position at start: STERG

INFO 12195 ns TIO_BLDC_app.<pp:125> Interrupt service routine

INFO 12295 ns TIO_BLDC_app.cpp:132> Reached position: STEPG

Wiitable Insert 134:1: 4381 s

cCoOseDA
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MCS Software Debugging
MCSER{HJEN

= Tracing and logging of executed opcodes
and registers possible

Third party debugger e.g. Lauterbach Trace
32 can be used (in development)

Arbitrary number of MCS cores can be
debugged in parallel

Same GUI like for real hardware

= Breakpoint can stop the time for the whole

model — state at this time is freezed and can

be continued

D TACE2? Rt B ST GTH
T L e v Uk B P |

LAUTERBACH A

sz i
W swe s u|ilTe 0 caw aaa @Az cma s sa

el e

Prim. | BHam. | Alin. | ABnl. | ol |0

label  opemenic

i

55
P:80000030
P:00000034

1
55 Copualue ez
£:00000033 o ¢

7 oot 1
P:0000003C

e 0t Empuelue 00, topraluel:
aTumiod, valus!
= = ia‘ TNCHTaRT,

v | Do | el [ 4 Uy
i Ve e Mabel  menonic comront

canst in boisabler 3

23 fint orind woid *
- PB00ALILY 15 TN sublf.a 2L0.A05E

—nop(2; 7% mebuggar puts s areakpains

a5
g [ napls

[ _nlerteoRe_io) — @ ) 7% care 0
ut m '

a7
FLRDBTIFR
FLSDMIIEC

FLRBBITIFE
FLSDIIIFE (1

3L
FLEDBTIFS 1
PIBO0OTIFE

301
FLaDBTINT sa0p1 140

306
FLaDb1 00 001220

& eTuct 0. ac

o oan
valuctiog daca
salsetent o

T
- . 0
®
Sev S At i |
address tho
Fdomonma i ogren Nonir

»:50001202
Fis0ba 106 1

H -5» 1

a0z
o ¥:30001208 |1

e
F:3000120E
FLE0BIL210

1
OL5 Foaele
4158051, 0160001216

e
PEBOOBIZLZ 10500350, oxBa00L25C

TAta et Fi0R WLE WonE 007

L R
u

sopend

== coogin | s | vss
M0 e s gt st

[ I e T R R R
e s
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Example — Brush Less DC (BLDC) Motor Control

a5 - FZoRIELAR (BLDC) EEATLY

J

i_gtm_controll

i_v_battery

attzed = 120

s_battery

& i_zdiode5
LSWIUP |5 o5 bdez Z
mxzy/
afl = pr_sw_oft rofl - pr_sw_at
-+ T

isw3 wp

il= pr_sw ol Dg_zdiodeﬁ
= pr s o

SLOC_ap_progam
ap mam

g
88

-pr s
on - pr_sw_on

u.‘—Zd ioded

. Dg_zd iode8

r_sw_on=1e-1

i_bidc_motor1

BLDC_MOTOR

S VM magnic poes - 4

. i_pwc_src_idf1

nid_ange - 0.0

i_muls_tdf1
i_rsink_tdf1 «doies

— r_sw_off = 18
5 r_shunt=1e-1
sha |sh2 |sht B < oe
sc_set time_resolution = 18-12 i_hall_1 o
nal_on anga
. sEeon
e
i_hall 2
nal_on anga
HALL_SENSOR
angle o - 20G0W P
ngie_of - 10A0M
i_hal_3
hall_ot s
HALL_SENSCR
( D: £ DA IP TechDay Copyright COSEDA Technologies GmbH
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BLDC Motor Simulation Results
BLDC EBH{FE4LS

All signals and GTM interna traceable
Arbitrary log messages can be generated
Simulation reproducible

Regression testing and continuous
integration possible

Simulation performance depends on the
activity and pwm frequencies — in this
example ca. 1h/sec

] gtm_motor_top.sca

k|o A
Surprise mel|
mhall_t
Whal_2
Whai_3
W sw_up
Wsw_un
Wsw_wp
Wsw_wn
Wsw_vp
Esw_vn

[Eomega (rad)

miorque

Erpm
W target rpm

+

o]

€ TIO_BLDC_app_prog
9 =B

€ TIO_BLDC appcpp  [s) mes_atom_hbp_mes. 5 _config_data

Qv e

& _config data € gtm_motor_top_sim ¢4 "gtm_motor top obj x = = B

RERRALLE i} e g

* bt
A A

e
o
8
8
o
£
-
&
8
Le
g
8
e
2
™
5
N
3
®
8

W NI NN NN NN N N NN E N NN NN NANNE NN NN NANNENNNNNE
 RNLILIN L RN AN i NN R R RN NN RN RN NN IR NR NN NN R NN RRNL]
WA N NN AN O NN NN NN AN NN NI NN NN RN

1.263.

0.823.

0.463.

[ Properties &) Conscle x

s 8 R(EE -

~ M v [©00881s = O

gtm_motor_top_simple_tb.exa [COSIDE Model] [pid: 17060]

INFO 11270 ns TIO_BLDC.cpp:214> GTM.CLS[cls].TI0.G[t10o_group].CH[1 + ch_start].CTRL = 0x@3CE3004

INFO 11420 ns TIO_BLDC.cpp:220> a TI0.0 = OX@OFFFFIF

INFO 11470 ns TIO_BLDC.cpp:222> b TI0.0 = 0x0OFFFFOF

INFO 11576 ns TIO_BLDC.cpp:231> after master pwm_setup GTM.CLS[cls].TI0.G[tio_group]l.CH[1 + ch_start].CTRL = ©x03CE3004
INFO 11570 ns TIO_driver.cpp:228> Configure TI0O CHe

INFO 11576 ns TIO driver.cpp:229>

INFO 11706 ns TIO_driver.cpp:237= Configure TIOO CH7

INFO 11720 ns TIO_driver.cpp:240> GTM.CLS[spwm->mpwm->1instance].TIO.G[spwm->group].CH[spwm->ch+1].CTRL mask = ©x0000000C
INFO 11875 ns TIO_BLDC.cpp:235> Configure TI0@ Infrastructure

INFO 11875 ns TIO_BLDC.cpp:236>

INFO 12075 ns TIO_BLDC_app.cpp: Configuration TI08 Infrastructure done

INFO 12195 ns TIO_BLDC_app.cpp: Initial position at start: STEPG

INFO 12195 ns TIO_BLDC_app. Interrupt service routine

INFO 12205 ns TIO_BLDC_app. Reached position: STEPE

INFO 12475 ns TIO_BLDC_app. Duty/period: 39/64 rpm: inf dtime: 0.600000 ©

15015 ns pending IRQs

INFO 15015 ns TIO_BLDC app.
INFO 15095 ns TIO BLDC app.
INFO 15275 ns TIO_BLDC_app.

Interrupt service routine
Reached position: STEP1
Duty/period: 38/64 rpm: inf dtime: 0.000000 ©
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GTM Model Export (Simulink)
GTM tREIEH (Simulink)

= Models can be exported to many other &\ Mathworks:
simulation tools
-
= Exported model for Matlab Simulink will N } —
be provided > 1
= Program has to be compiled withthe — — 7 2l
provided flow J\ =
A7

= The generated dll/so will be loaded
dynamically

e e g > L BT} we enable possibilities
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Summary

S
= The Virtual BOSCH GTM permits = Virtual BOSCH GTM i 1E; R B {F 0]
algorithm and software development 89S R FI T ESE AT A

without hardware availability

= Avirtual prototype allows more

SEBREL, EIUREATEE

powerful debugging and introspection = N
compared to hardware debugging ARIREIEAIEE

= Virtual prototypes enable regression ] |t s b e
testing and continuous integration = EIAURE SRS AR e pk

= COSIDE simplifies the development and  ® COSIDE {EMCREHARENHIF AFOVEI
debugging of virtual prototypes
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Download for Virtual BOSCH GTM Model
TELREEHA BOSCH GTM =8

= The BOSCH GTM model can be downloaded for COSIDE 3.1.1

= https://www.coseda-tech.com/bosch-gtm-systemc-model

= For more information contact:

= Jurgen Hanisch Robert Bosch GmbH - juergen.hanisch@de.bosch.com

= Karsten Einwich COSEDA Technologies GmbH - karsten.einwich@coseda-tech.com

CcoseDaAa @ i Techoay
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https://www.coseda-tech.com/bosch-gtm-systemc-model
mailto:juergen.hanisch@de.bosch.com
mailto:karsten.einwich@coseda-tech.com

Your Contact

EHERER 5T\

Karsten Einwich
m CEO

m karsten.einwich@coseda-tech.com
® +49 351 321490-11

COSEDA Technologies GmbH
Koenigsbruecker Str. 124
01099 Dresden

Germany

www.coseda-tech.com

Thomas Hartung

® Marketing & Sales

® thomas.hartung@coseda-tech.com
® +49 351 321490-31
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