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Disclaimer

Survey respondents (19 interviews) were chosen based
on the fact that they claimed to have initial to extensive
experience in applying Agile principles and methods in
automotive.

However, we cannot make any statements about the
extent of the implementation of Agile principles in the
development of automotive embedded
systems/software across the whole industry.

© This material is under copyright of Kugler Maag Cie
and can be freely distributed as long as Kugler Maag Cie
is mentioned as source.




Study , Agile in Automotive” — Motivation

The aim of the survey is to investigate what is the status of implementation of
Agile principles and methods within the automotive industry
(embedded system/software development)

* Which methods/practices/tools are used in which context?

* What are the lessons learned regarding their application?

* What are the barriers for a successful introduction of Agile?

* What are the concerns regarding Agile in the automotive context?
 How applicable are Agile principles in the automotive industry?

 Are Agile and development standards (Automotive SPICE®, ISO 26262)
compatible or contradictory?




About the study conducted

* Interviews were conducted in November and December 2013
e Survey respondents were primarily leading automotive companies

(both OEMs and Tier 1 suppliers) from Germany and USA with distributed
development teams in Romania, Bulgaria, Poland and India

* 19 interviews were analyzed. Among others, interviewed companies were
BMW, Bosch, Continental, Daimler, Gentex, Hella, ...

e Survey respondents were engineering/software development
managers/directors, project managers, team leaders, quality managers, as well
as a few Scrum Masters and developers




Agile is used in all application domains

ECU /Application Types:
Multimedia Applications:

- Location-based Services
Applications

- Telematics Multimedia Applications

- Radio Navigation

Body Electronics:

- Body Controller

- Sensors (Light, Battery, ...)
- Instrument Cluster

Powertrain and Chassis Control: B 0 dy E I.e c t ro n i c s

- Braking Systems

- Engine Management

Integrated Systems/Services:

- Intelligent Mirror System

- Active Safety
- Driving Assistance / Which domain(s) does it cover?

Automatic Driving

Domain classification: According to the HIS working group assessment ECU classification
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Agile is mainly used in series development

11%

Serie

Pre series development

Note: the sum is greater than
100% as some companies use
Agile in more then just one

lifecycle phase | 10 20 30 40 50 e0 70 B0

Which Type(s) of projects are covered?
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About 2/3" are working with agile teams larger
than 10 people — multi-site location is normal

Team size ranges from 4 to
15 people, with the
exception of “Kanban
teams” (30-40).

The biggest project in our
survey had around 100
engineers in 8 teams.

The largest application of
Agile (completed
transformation) was in a
department with 200
engineers.

What is the typical size of the team doing Agile?
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About 1/3" had already completed Agile
transformation within their organization

At Tier 1 Suppliers, the

status of implementation

varied from first piloting to
completion of agile 33%
transformation

A majority of Tier 2 “pure”
software suppliers had
already been applying agile
methods for several years

55%

Pilot projects typically
covered the first sample
development phases (A, B)

Which phase of the Agile

o proaam Roll-out § Transformation completed




15t Question — Agile in practice

Is your Software development agile?
a) Yes, we apply agile in practice
b) Planned, but not started

c) No/ not planned




Custom Scrum/Scrum is the most popular Agile
method used in projects, followed by Kanban

55%

5CRUM

kanban

Scrumban

Which Agile methods have
been chosen /used to tackle

challenges /problem areas? |:| j.l:l 2':' 3':' 4':' E'I:I




Daily stand-up and retrospectives are the most
popular Agile practices

Daily Standup EEEES
Retrospectives JRES
Continuous Integration s

lteration Planning [laNies
Backlog [amEs
Burndown Charts EERES

Release Planning Kk

Physical Taskboard

Test Driven Development EeE

Which Agile Practices
have been used?

60 0 &80
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2 - 4 weeks cycle is perceived as optimal; and
mostly software processes are covered

94%

Software Test
3%

Software Integration| 83%

67%

Software Design| 61%

System Design| 56%
Cycle time for iteration / sprint

varying from 1 to 6 weeks

System Requirements| 44%

System Interation| 39%

System Test| 33%

0 20 40 60 80

Which processes are covered within a sprint?
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Mainly Product Owner and Scrum Master roles
are implemented

® & ® & & ¢
however, sometimes .
the Product Owner /
Scrum Master is

responsible for more
than one project.

Usually Product
Owner / Scrum Master
roles are full-time
jobs;

617%

Which roles are used in Agile projects?
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Agile is compatible with Automotive SPICE®

The majority of respondents said there
was no contradiction between Agile and
Automotive SPICE® .

fd
Mapping exists; should be ASPICE compliant

— \
ASPICE = Common sense. No influence. Agile

Process is NOT in contradiction with ASPICE
\_ )

— A
ASPICE requirements are also considered,
Capability level 2 needs to be fulfilled (either as

\additional tasks or covered by definition of done) )

— D
Tasks from the ASPICE process are included in the

backlog and planned accordingly.
\
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Kanban actually improved the compliance
with some Automotive SPICE® practices
(PRM/SUP.9, CRM/SUP.10)

SCRUM mainly supports PM/MAN.3, partly
SRA/ENG.4 and SC/ENG.6 (Definition of
Done).

Small adaptation = Review process overhead.
Since we do a lot of iteration, we cannot allow to
kdo reviews thoroughly each time

It's always a challenge depending on individual
customers and assessors to be assessed as ASPICE
\compliant while using an Agile approach

Internal assessments show no contradictions
between the two "worlds". This is because no
“pure” agile development is carried out, but agile
aspects were included in the standard processes.

\. J




It is complex to integrate Agile and Functional
Safety (ISO 26262) requirements

Functional Safety requirements
are perceived as more
independent from Agile than
ASPICE requirements.

Some projects see it as nothing
more than additional tasks in

the backlog.

Part of the Agile Manifesto is not
“compatible” with Functional
Safety requirements

FS process is not really iterative.
Key challenge is to bring together
iterative development and some
non iterative activities 5
. Y, 0 5 10 15 20 15 30

p — What i1s the ASIL of Agile Project?
FSis planned in the project as a
| separate timeline
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2"d Question — Benefits introducing agile

Which improvements would you expect primarily?

a) improvements regarding costs, quality or cycle time
b) team spirit and communication

c) non of above




Most of the Agile projects succeeded, ... but mind the social skills

In all cases it took a couple of
pilot iterations to get it right

(adaptation of processes,
changing mindsets, ...)

m clearly have

succeeded by achieving better
quality, predictability and team
\_satisfaction

significant quality and time to
\market improvements

)
We can back up the success with

We have not achieved the
optimum due to inadequate
_social skills from key individual

——

Agile does work under certain
conditions and for certain type
of projects

—

It is unthinkable to go back to
our old way of doing things
\

—

Process discipline is a key
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success factor
\

J

Would you consider Agile projects to have succeeded or failed?




3" Question — Challenges

Which challenge do you perceive primarily applying agile?

a) Customer

b) Organization

c) Know-how




To become Agile takes what is required for any other complex
change too, e.g.,...

High maturity in the development Excellent, open minded
process must be already established development team, empowered
(at least Level 2) to define their methods

Right communication about Ability to show agile project progress in a
Agile, what it is, to raise traditional form (e.g., milestone

realistic expectations assessment) to achieve understanding at
\all levels of management y

Manager with vision (_/\

and assertiveness The necessary move away from the weak matrix )
(dominated by line organization) and thus of the
— ] temporarily created teams consisting of part-

[ Flat hierarchy \_time workers. )
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An Agile Transformation — begins with the “end” in mind

Concept Program set-up

3w-sprint

Organization &
Projects’ selection
(Products)

LelLe
Workshop

Goals &

3w-sprint

Assessing
projects

Agile Oppo
Organisation | Organisation tunity

Piloting

3w-sprint ‘ 3w-sprint 3w-sprints...

Know-how Process Projects
update update support

ssssmsmmsmmnmmnnmnnnns Continuous Improvement (Kaizen)

s T
Practice -] Tools aligned | grade pDpo

3w-sprint
7’
£sil
/ gllie
4

Transformation

SW-sprint ‘ 3w-sprint

~
Organka\ion
alignmenty

\

PDP
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,, B B -
Ll Purpose i i i inil
% P _lE—nter.p.nse SteeringBoard Project A Team,  Cus- :crum .ff . Management ¥ Training v v I P - v
rll Processes ranﬂtlor} tomer crum o SPICE® L3
_% Community B serums Engineering ¥ Coaching v 1 Sales & v
g i Improvement SEPGs, PATs Project B Cus- Tools, TDD, v ‘ Security v Marlketing '
] H Communities tomer... Team, Refactor. Support ¥ Serum {150 27000)
zation , i i s v \ PMO ¥ I
mprovemes mprovemes Contin. Vaster
Budgets . Tools Safety
HarEle lan PrOJectC'(I;eam, Integr. v P v ¥ \ (5026262) ASILE Infrastructure ¥ ’I
Sprint, Implement., Hs- D Owner \
Retrospective  Reporting mEy alrerogr. ¥ /
/
% N ~ /
FARLIE 77~ -
Criteria V4 o - -
Business strong Weal /
Sponsor /
quo:ect small Large
mpor- * Whole Product Development Process (Continuous Integration, all domains)
nirmp ritica
tance . .
. i * Whole Enterprise (all functions, at all levels)
Duration Long Short
i e || oot * Constantly aligned (Continuous Improvement)
[ 3 weeks ] [ ca. 1.5 months ] [ 6 to 12 months ] [ ca. 3 months ]
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Agile in Automotive rm—— —"

State of ¥he Practice 101y
Agile was used in ALL domains of sottware development, mainly serial proyects

o7 W tescarch [l
R i
lategrated Bystens / Sewvices | 337 897 Berial |
| Yowertrain  Chassis Control | 387 ECO /hpplication Tupes:

hotive Sofety / Body controller / Bra\ing Systems / Priving Assistance / Automatic Driving / Engine Management / lastroment closter /
Intelligent Mirvor system / Location-based Services Applications / Radio Navigation / Seasors (Light, Battery ...} / Telematics

The agile history in Automotive Development is SRORT

kctual Piloting or Rol\Oot | GG YA Complcted first Transition ‘
Average Time ot doing Agile ‘ 29 Month 24 Median Time of doing Agile

A Tien Supplicrs status of implemeatation varies from Kirst piloting Yo completion ot agile fransformation
A mayority of Tier 1 ‘pure” soFtware suppliers is applying some agile methods for some years already
ot proyects typically cover the First sample development phases (& 3).

dynanics
A

haile 10 Automotive Vevelopment Yo overcome Vynanity

The corent development approach was not soitable any sove 4o address corent frends adequately:
Wigh complexity inorease / Yace of changes / Shorter Yime Yo marley

Zone

dynamic  turbdlent  chaotic

Zone |
2 \ The motivation was o optimize the development of complen and distributed proyects. We Sailed Yo get Yhe complexity
3,; Zoae| and dependencics vader control with draditional MS-proyect planning  4vacking in software development.
low meclion igh W"V‘“"‘S
Agile in Automotive Development with Costom SCROM
RN . pd Gz
The Survey is initiated and conducted by Kugler Maag Cie. 2/ N
. . . 7 1l Vigital TasWboard
The study is performed in the context of the major European Product Owney
research project SCALARE. This ITEA2 project supports the automotive g/ EF.’\ {i@i} 8y
industry in developing and expanding their ability to scale. d US;J\%{}Y.ME Daily Srand-Vp 32
SCALARE assumes that software will continue to be the key to bring 5@-/, 05 = - jﬁ (K72
[
about innovations and be able to provide holistic services. -
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N ITEAZ T e

Sprint Planning

2 Sorum Master
“

/ Retvospective

INFORMATION TECHNOLOGY FOR EUROPEAN ADVANCEMENT

i

617/

http://scalare.org/about-scalare/ Prodoct Backlog Product



https://itea3.org/project/scalare.html

Thank you for your
attention — Q&A?
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