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Modern Product Line Engineering

Part 1 - Opportunities and Challenges
Systems and Software Product Line Conference 2020
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Foundation of Modern Product (Line) Engineering
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mmmbmaﬁon FIZIDDVATLERET D,
AN ILF VINIITEH. ENT

NPLEDXM R THY . IR TIKTFE
e
Software

Combination

Software

Electrical / Mechanical

Mechanical

© pure-systems GmbH



Foundation of Modern Product (Line) Engineering

Multi-Domain Building Blocks
Combination

ZDHIT, o —DNEHH TS —
DY ITPLENLIRMESNDIGE . thDHE
Software

BB mEDEKFREZRBICNMTERETT .

Sensors

Software

Electrical / Mechanical

Mechanical

Data
Processing

Housing Wiring

External Supplier

© pure-systems GmbH
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Eo_\l pure::variants Holistic variant management
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l?_l pure::variants Holistic variant management
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Change Impact / Consistency

Asset Change ‘

PLEIZE TS Integration |IDERREIL.

HDEOBEEANDERII. ETDON)T7ULD., HLWAHAEEICEE T HEL
3ZETY,
VATLAIVOZ YOI REREY—ILEHELI-2KRRETTIL.
HMEOBRYILRFY.,. EREADLZEIFXRIZKELBYET,
I2EZPLECHLZE R, &/MEDERAT, duEN DX EITITLVZLNTY,

© pure-systems GmbH



Change Impact / Consistency
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Change Impact / Consistency
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Change Impact / Consistency
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Asset Change ‘ - Scalability

Change Impact / Consistency
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Change Impact / Consistency

Asset Change ‘ - Scalability
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A Recent Example (2020-10-19)

Ongoing software updates over-the-air: BMW Remote Software Upgrade.
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Important Topics
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Building Block Supply Chains — Not The Same For Everyone
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Building Block Supply Chains — Not The Same For Everyone

Downstream
Product (Line)
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Building Block Supply Chains — Not The Same For Everyone
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Building Block Supply Chains — Not The Same For Everyone

‘ Downstream
3DOBIEYTIPLEZE-T. ZCHh OEGREL AR REIRMHLE Product (Line)

T, OTNIE. GTSAVIXERLB0EMT &I, Y IPLEZ A
ECEHNDT.OEMEBEBEDEXKIZIH AT LGEYET , ==
DIHFE . ZOEMDY—ILNELGHZEDRBENKELLGYET,

Product Line

Building Block

—

Incl. PL Variability Data

© pure-systems GmbH



Building Block Supply Chains — Not The Same For Everyone
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Important Topics
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Beam Configuration Driver Assistance

Fog Lights
Daytima Running Light
Driver Assistance

Light assistence systems are olectronic systems 10 support driver in special situations

Automatic High/Low Beam
Even when the high beam is wanranted by prevaling conditions, drivers genarally do not use them Thete have long boen efforts, particularly in America, 10 devise an effect tic beam soloction system to reficve the driver
_of the need to select and aclivate the conact beam as tralic, weather, and road conditions change. ‘}
i _beam_swiiching) (&
Comodugl.lnhu

mhﬂmhhmdmwmuhum Mmmuhw&nmhmd’uh though they bum steadily. and they may alse
; mmmwnnm ‘noonuiglgﬂs steering wheel nput reaches a

dals, white ™ ing lamps” provid
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https://www.youtube.com/watch?v=XISuP5d Vlc
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Important Topi
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pure::variants

Holistic Variant Management Capabilities

PLE Requirements Testing and File Configuration | Analysis & Simulation &
Capabilities QA Processing Management | Reporting Code Gener.

*

Structural
Variability

Parametric
Variability

System of
Systems

Product Line of
Product Lines

Co-evolution of
Product Line and
Variants

SSS S
SSS S
SSS S
SSS S
SSS S

S S
SSS S
XNS S

* PLE Capabilities supported by pure::variants by tool category.
© pure-systems GmbH Availability for specific tools depends on the respective tool‘s capabilities and APIs.
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Configuration
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Important Topics
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Configuration
Propagation
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pure:variants [Z2DU\T:
https://www.fuji—setsu.co.jp/products/purevariants/

Prof. Dr. Danilo Beuche DEEK VIO 77O N SABF
https://www.fuji—setsu.co.jp/products/purevariants/Danilo Blog.html
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