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EUROPE

Peter Lieber

* Parallel Entrepreneur (14 companies (SparxSystems Central
Europe, LieberLieber Software, ...) in 5 countries (Austria,
Switzerland, Estonia, Slovakia, USA))

* Focus Industries: Software Industrie (Automotive, Aerospace, Space,
Transportation, Defense, ..., Finance, Banking, Insurance)

* But sometimes something completely different: ,Bio Laden” (bio products
store) with a very modern approach in Klosterneuburg, Maria Lanzendorf
and Deutsch Wagram (www.kredenz.me)

« Prasident Osterreichischer Gewerbeverein
(www.gewerbeverein.at)

e Prasident Verband Osterreichischer Software Industrie
(www.voesi.or.at)

* Prasident TGM Kuratorium (www.tgm.ac.at)



http://www.kredenz.me/
http://www.gewerbeverein.at/
http://www.voesi.or.at/
http://www.tgm.ac.at/
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Customer Base

FINANCE

CitiGroup

Wells Fargo

Bank of America
JPMorgan Chase
National Australia Bank
Royal Bank of Canada
Royal Bank of Scotland
Reserve Bank of NZ

Aer’spce & Def

BAE Systems
Smith's Aerospace
Lockheed Martin
BOEING

General Dynamics
EADS

Northrup Grumman
Thales

Rolls Royce
Bombardier

TECHNOLOGY

Hewlett Packard
Honeywell,
Microsoft
Canon,

IBM

Toshiba
ORACLE

SAP

INSURANCE

Skandia,

PMI,

Zurich,

First

American,
Fidelity National

UTILITIES

Duke Energy
Scottish Power
Origin Energy
Sierra Pacific
Edison International

Southern California Edison

Exelon Corp
ComEd
Pico Energy

BIOTECH

Pfizer

Novartis
Sanofi-aventis
Roche Holdings
Abbott Laboratories
AstraZeneca
GlaxoSmithKline
Merck & Co

TELECOM

Vodafone
T-Mobile
China Mobile
Motorola,
Orange
AT&T
Verizon

NTT DoCoMo

ELECTRONICS

Nintendo

LG Electronics
Konica Minolta
Sony
Panasonic
Sharp
Olympus
Nikon

RETAIL

Wal-Mart

Kroger

Target

Walgreen

The Home Depot
Costco

CVS Caremark

@ ENTERPRISE

AUTOMOTIVE

Toyota

Mitsubishi

BMW

TRW

General Motors
Chrysler

Daimler Mercedes
Volkswagen

MEDIA

Walt Disney
Time Warner
Comcast
Tribune

SES Global

GOVERNMENT

Canada

United States,
Australia
Europe

India

United Kingdom
Colombia
Sweden

CENTRAL
EUROPE
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Traceability is the key for model intelligence
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Who needs modelling? SIZeX

SYSTEMS ~ Erore

Information Management Cyber Physical Systems Application Development

Daimler

Allianz AXA e VW BMW Siemens Software AG
VIG Commerzbank Airbus SAP
Companies dealing with data Embedded Systems, Safety Companies developing

(e.g. EU GDPR) Critical Systems, ... (complex) Software or Systems

* Finance e Automotive e Web

* Banking e Health « Mobile

* Insurance e Aerospace * Desktop

* Retall + Space  Cloud

* e Defense .

* Transportation

ENTERPRISE
ARCHITECT



EUREKA ITEA3 COMPACT

* Cost-Efficient Smart System Software Synthesis
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https://www.edacentrum.de/compact/en



https://www.edacentrum.de/compact/en

WP6 Project Management

Requirements and Concepts

WP1 Requirements
and Concepts
1.Use-cases from
industrial partners
2.Requirements and
constraints
3.Measures, Metrics
and their
application
4.Technical project
baseline and ITEA
living roadmap
5.Selection and
alignment of SW
implementation
pattern and styles

v

WP2 loT Platform Modelling Languages
1.0verall modelling approach

2.Meta-models for non-functional properties
3.Meta-models for specific functional behaviour
4.Meta-models for firmware configuration

T

J’Requirements, Concepts, Pattern, Styles‘ll

Development Framework | *

Meta-Models

\ 4
WP3 Tooling, Tooling Framework and Automation
1.Generators and Libraries
2.Plugins for Optimizer
3.Tools for highly automated loT software
development
4.Framework integration of tools and artefacts

WP4 Analysis and
Optimisation
1.Static and
dynamic methods
to analyse
software
properties as
timing, power,
memory
footprint
2.0ptimization
methods and
plugins for
software
Transformation

ethods, Measures, Metrics

‘1, Analysis, Optimisation and Transformation Methods

R

WP5 Demonstrators, Exploitation and Dissemination

OV



Cost Pressure Grows and affects both:
Manufacturing and Design Cost OVIACT

Walmart Calls for Sub-$1 IoT Sensor

Rick Merritt
12/4/2017
https://www.eetimes.com/document.asp?doc id=1332669&print=ves

loT May Need Sub-50-Cent System-on-Chips (SoCs)

Rick Merritt: ARM TechCON Panel previews rough road to 2027 end nodes
10/27/2017

https://www.eetimes.com/document.asp?doc_id=1332517&print=yes

The “terrible” 3 cent Microcontroller Unit (MCU) — a short survey of sub $0.10
microcontrollers.

12/08/2019

https://cpldcpu.wordpress.com/2019/08/12/the-terrible-3-cent-mcu/


https://www.eetimes.com/profile.asp?piddl_userid=13575
https://www.eetimes.com/profile.asp?piddl_userid=13575
https://www.eetimes.com/document.asp?doc_id=1332669&print=yes

SW Desigh dominates SoC Designh Cost
Compact addresses HW related SW QVACT
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~45% — | |
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Gartner: Potential of the loT for
Semiconductors continues to grow

Millions of Dollars
50,000 -

45,000 -
40,000 4
35,000 -
30,000 - ST

25,000 - started

20,000 - CURCL
initiated

15,000 -
10,000 -
5,000 -
0

2013 2014 2015 2018 2017 2018 2019 2020
m Consumer » Automotive # Industrial m Other

Gartner Says the Processing, Sensing and Communications Semiconductor Device Portion of the |oT Is Set for Rapid Growth.
https://www.gartner.com/newsroom/id/2895917, 2014

Gartner Says the loT semiconductor consumption will increase to $61,2 in 2024
Forecast: 1oT Semiconductors, Worldwide, 2Q20 Update (gartner.com), 2020

OVACT


https://www.gartner.com/newsroom/id/2895917
https://www.gartner.com/en/documents/3987512/forecast-iot-semiconductors-worldwide-2q20-update
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OV

Modeling of design alternatives

* First embedded implementation ¢ Second implementation for
on the PYNQ-Board. KL25Z4 Board.

PYNQ-Board KL25Z-Board



One model to rule them all ©

«executable entry point, static, SwComponent» «interface»
Main Main
tags et N main(): void
LL Embedded::ClassifierBehavior = {CA5F448C-2129-4716-A6A2-52EB6ECC7573} «trace»
O
! I
! I
! I
! I
! I
I I yotTTIIIE e T N
«usen «usen K Alternations .

«SwComponent»
RunCNN_python

vV vV

+  runCNNActionCall(): void

«interface» «interface» -
CNNCommunication MatrixVariable Ly---
+ RecievelmageData(): void + runCNNActionCall(): void

+ SendRecognitionData(): void <]‘ - «SwComponent»

RunCNN_original

+ runCNNActionCall(): void

N ~
N
«public, static, BehavSpecification» N «SwComponent»
. RunCNN_small
main N

N +  runCNNActionCall(): void

ActivityInitial N

y N

«SwComponent»
RunCNN_verysmall

+  runCNNActionCall(): void

Recit Data

k (CNNCommunication::

«NFQ_Duration» —

mainloop_duration_requirement

tags
constraintType = ConstValue
kind = requirement
Type = ExecutionFrequency
[1] runCNNActionCall «Stop, trace» unit=1/s
(MatrixVariable::) Value =2

«ControlPoint»

(from NFQs)

) | e T-PV/ L KL25Z-Board

Requirement




Design alternatives

Change of Plattform, Types without touching source code mm

PYNQ: main Legend ENVOn— Legend

D Description D Description
I:l Requirement D Requirement

RecievelmageData

(CNNCommunication::)

RecievelmageData
(from Applmpl) (CNNCommunication::)

«NFQ_Duration» u:| (from Applmpl)
runCNN_duration_PYNQ,

«NFQ_Duration»
tags

.. runCNN_duration_CMOP
constraintType = ConstValue

Kind =

«ControlPoint»

runCNNActionCall «ControlPoint» il R ——— tags

e Source = measured manually «Start tracen kind = description
atrixVariable:: - - ——————17 _ : = file://cC: i i ifi
«Start trace» Value = 2s (0] runCNNActionCall .. | NFQReport = ‘fll.e.//c.\Users\Mlchael Kuhn\workspace\examples\vehicle-classifier\report-20201125_1718-20.html
(from Applmpl) ) B NFQState = Finished
MatrixVariable:: «Stop, trace» R - .
Sour: EKUI 1iming Analysis (timing-annotation)
(from Applmpl) Value = 27402919 cycles
o L—m—
(CNNCommunication::
(from Applmpl) SendRecognitionData
(CNNCommunication::
(from Applmpl)
«SwComponent»
PYNQ: Tinier Yolo (CNN) «SwComponents
CMOP: Tinier Yolo (CNN)
«SwComponent, executable en...
PYNQ: Tinier Yolo (CNN):PYNQ: wcomponenty
i — ———— === PYNQ: Tinier Yolo (CNN):::
Main o s «SwComponent,executable entr.... .II «SwComponent»
MatrixVariable Ma ixVariable, CMOP: Main }u&.mcu.uv\erysmall
7/ unCNN_python : «use» . { RunChN "
7 1(): void VAR Mafariable | (RunCNN_verysmal
/ | oo / AN\LunCNNActionCall():
/ /
/ /
/ /
| 4 \ / d
CNNCominunication / CNNCommunication /
I «use» ‘ ,
. / \ .
«use» / e «usen
CNNComglunication 7 . /
/ CNNComlgiunication /
/ /
7 /
/ /
/ /
«SwComponent» ’ «SwComponent» /
PYNQ: Tinier Yolo (CNN)::PYNQ: CMOP: CNNCommunication 7
CNNCommunication MatrixVariable —C
MatrixVariable
-




Generator and generated Code Size OVIRCT
almost the same

The template size is e Rl
B in worst case 58% TOENICE

interrupt asynchronous synchronous (LOC)

bigger but
. 232 236 226 356
B in best case 28%
360 364 348 481
smaller and
= " 192 196 187 267
In average, e. 430 430 422 309
template code is
312 321 303 402

about 26%

The generator has about the size of the generated code.
It pays off from the second use



Some cool Use Cases

* ToolChain

* Neural Network Machine Learning
* COMPACT has enabled new applications not possible earlier.
* Deployment well in schedule
* Successful cross-platform testing
* Demo platform and even real test installations outdoors




OVIRCT

Car Detector .

Optimized deep neural net ,o o
object detectors fou o 7%

* Cross-platform deep
neural network support

* Inference speed optimized | | b |
from original 300ms to e
18ms only

 Study of network size effect on network performance and accuracy

e Car detector demo platform running on ARM, joint effort by Visy and
Tampere University



ome cool outcomes (model debugger)OVIRACT

# gdbgui-gdbinabrowser X+

C  ® 127001
PTGl /home/strawberry-user/Repos/OFFIS/MAD/ gdbgui/exampleProjectStructure/MATLABHOSE/sf_boiler/sf_boiler G u EEEEEERNCIERE =
hide filesystem | fetch disassembly | reload file /51 _bo. €:18300(349 Llines total)

Fetch source files f beiler M -Timing.t[0] rtsiGetT(.sf _boiler M -solve|d “ threads

} Thread 1, id 1, stopped
Enter file path to view, press ente . )
Aeater fune file addr args
Expand all | Collapse all _boiler B.Integrator - sf_boiler gratg 0 Nah
Reveal current file if (rtmIsMajorTimeStep(sf boiler A LED 7
1 known files used to compile the - LEDS_Off edrn_| (mo e)

inferior program % local variables
tmp -0.10000000000000001

root :
¥ expressions

if (sf_boiler DWork.is active c7 sf boiler —= 0U) {

sf_boiler DWork.is active c7_sf boi

function flash LED() ¥ e

v memory

SREES

. . 8
sf _boiler DWork boiler boiler IN LEDs of {
if (st boiler DWork.is c7_sf_boiler — sf_boile turn_LED(ON
i it s 7 61 e efr ot {tyrn_LED(OFF)} | {turn_LED(ON)} s
| /
| main Gicondition
sf_boiler_turn LED(sf boiler ON) | nection b = cold 1_main.c:79
sf boiler DWork.is c  boiler  boiler IN LEDs of | () (file not cached)
¥ signals
LEDs_on —r ;
sf_boiler_turn_LED{sf_boiler_ON); = L Send | SIGINT ~ | to| gdb (pid 32549)
other pid
boiler_DWork.was_LEDs_on) { > registers
@ i [miller )l Giie ~ gdb mi output
st _boiler DWork.was LEDs st boiler IN HIGH; -
clear output@
"func": "__1ibc_start_main®, .

“filer; "aan,
"fullname" :

| IN NORM: { “ling®;
sf_boiler DWork.was LEDs sf_boiler IN_NORM; 3
“level: "an,
"addr": "0x000000000040187a",
"Func’: "_start",
"file": "227,
"fullname g,
"line": "-1"

st boiler DWork.was LEDs o - IN_HIGH;
b ak;



Cyber Security Modelling for loT OVIRCT

4
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https://www.sparxsystems.eu/iot/

SparxSystems Central Europe - Resume

* Hard finding phase in the beginning as consortium is huge, but share your knowledge
open, share your assets with all participants then you get things back (first give — then

take)

* New customers (not always with results of this research projects, but because of the

network): Infineon, NASA/JPL, Volkswagen Group, ...

* New marketing opportunities:
* Choosen Austrian Role Model of ITEA3:
* https://itea3.org/magazine/35/march-2020/sparxsystems-central-europe.html
* https://itea3.org/news/cost-efficient-smart-system-software-synthesis.html
* (published May, 11th 2021)
 New product ideas, stories or partnerships:
° Www.sparxsvstems.eu/iot
* www.threatget.com

 New opportunities (not too late to join) & | TE A2
* https://itea3.org/project/v-space.html
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https://itea3.org/magazine/35/march-2020/sparxsystems-central-europe.html
https://itea3.org/news/cost-efficient-smart-system-software-synthesis.html
http://www.sparxsystems.eu/iot
http://www.threatget.com/
https://itea3.org/project/v-space.html

