Use and struggles of
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Agenda

* Context: Large-Scale Systems Engineering

- Development Processes
- Struggles and Changes

* Overview: Modelling and Model-Based Engineering in Industry

- Uses and Benefits
- Struggles

* Two Use Cases: V&V and Knowledge Management
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Context

*  Automotive, telecom, medical, processing, others

*  Systems engineering (Mechanics, mechatronics, software)

- Regulated, critical
- "Traditional"

- Slow by nature

- Large
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110 ECUs ("Processors")

Approx. 100M lines of code

Thousands of engineers

OEMs, first-, second-, third-level suppliers

Software + Electronics + Mechatronics

Safety-critical, heavily regulated
Legacy!
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Modelling and Model-Based Engineering in Industry

From a 2014 survey, about 120 respondents
Primarily large companies, supporters of modelling

Embedded industry (Automotive, avionics, telecom, medicine, ...)
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Tools & Notations
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Quality | 4%
Reusability = 7%

Cost 15%

Efficiency of resulting code 22%
Standard conformity = 6%
Confidentiality = 8%
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Difficulties with interoperability 22% 31% 489

High effort for training of developers 27% 29% 439
Many usability issues with the tools 26% 31.% 439
Benefits require high efforts 24% 33% 439
Difficulties/lack of traceability support 51% 27:% 219
Lack of model checking capabilities 63% 16% 219

Lack of completeness/consistency checks 58% 21.% 219

Expressiveness of tools limited 43%
Difficulties with code generation 61%

8% | 209
24% I

100 50 0 50 100
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Another example: Requirements Models

Table 6 Challenges for model use during RE: support for different
themes by area

ID Challenge EmbSys  SysE  AppSE - lemes
T3.1 Interoperability or 3/8 0/3 1/3
single tool AppSE
T3.2 Need for customisation 3/8 2/3 0/3
- T3.3 Information extraction 2/8 2/3 2/3 073
from tools 1/3
- T34 High effort 2/8 2/3 2/3 3/3
_ T3.5 High complexity 3/8 0/3 0/3 /3
T3.6 Accidental design/detail 6/8 2/3 0/3
T3.7 Insufficient maturity 3/8 3/3 1/3

T3.8 Organisation resistance 2/8 2/3 1/3
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Use Case 1: V&V

Table 4 Pu

by area
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[speed = down th]
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after( TWAILT , tick) after[ TWAIT  tick)
[speed <= down_th] [speed >= up_th]
{send{gear_state. DOWN)} {send(gear_state.UF}}

Simulink Function
[down_th,up_th] = calc_th{gear throttle)j
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Use Case 1 V&V MSD GearUseBetweenOneAndFiveSec /

gs.GearSelector gc.GearController
| . I
L. SetActiveGear(@l) o o)
cur = gc.activeGear
forall oy in [0,5] such that : setActiveGear(g2) ’: ©m)
((mode @i 0p) =0 and (mode @i (op+ 1)) =3)
4 cur <> g2 >
implies exists 79 in [0s,10s] such that
. c=0 $
(ang-rate @t (19 + i2t(0y)) < 1.5)) I |
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Use Case 2: Knowledge Management

Table 4 Purposes of models during RE: support for different themes

by area

ID Purpose EmbSys  SysE  AppSE
T1.2.1 V&V 5/8 0/3 0/3
T1.2.2  Communication 1/8 1/3 1/3
T1.2.3  Guidance and streamlining  3/8 2/3 3/3

T1.2.4  Handling complexity 5/8 0/3 2/3
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[ Disconnected levels ]

Use Case 2: Knowledge Management

Requirements System Testing

[ Context knowledge ]
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Requirements System Testing

o

Table 6 Challenges for model use during RE: support for different

ArChiteCtUrE/DeSign |ntegration Testing themes by area

ID Challenge EmbSys SysE AppSE
T3.1 Interoperability or 3/8 0/3 1/3
Implementation Unit Testing single tool
T3.2 Need for customisation 3/8 2/3 0/3
T3.3 Information extraction 2/8 2/3 2/3
from tools
foear st up P (e [ ] T3.4 High effort 2/8 2/3 2/3
F*i }ﬂ:c' T3.5  High complexity 3/8 0/3 0/3
e - T3.6 Accidental design/detail 6/8 2/3 0/3
s [ooun sp ) = cae eenfretle) T3.7  Insufficient maturity 3/8 3/3 173
e — T3.8 Organisation resistance 2/8 2/3 1/3

after{TWALT, tick) after(TWAIT, tick)

[speed <= down_th] [speed == up_th]
{send(gear_state.DOWN)} {send(gear_state.UP)}

Grischa Liebel

Simulink Function
[down_th,up_th] = calc_th{gear,throttle

grischal@ru.is
https://grischaliebel.de
@Grischalli
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