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Vision: Continuous Delivery of
Software

[
%@ Software Center



Challenges

 High demand for automation
 Complex machinery
* Involves many stakeholders

 Changing organization, processes,
mindset

 Regulatory constraints
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Agenda

@

Implications of Continuous Deployment:
Agneta Nilsson

Enterprise Scale Continuous Integration and
Delivery: Torvald Jagtoft

Automated GUI--based Exploratory Testing
and Visual GUI Testing: Jan Bosch

Visualizations as decision support in
continuous Iintegration: Ola Leifler

Behavioral Software Engineering:
Robert Feldt
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Breakout session

« \We've Invited project #27.

 Requirements engineering for large-scale
agile systems development

e Welcome!
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Implications of Continuous
Deployment
Project No:1

Agneta Nilsson |
Eric Knauss | —




Project team

e Agneta Nilsson
e Erik Knauss

Joining for next sprint
o Gul Calikli
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Project goals

* The focus Is to facilitate and support
change initiatives towards continuous
Integration, continuous deployment, and
R&D as innovation systems.

 What are the implications of continuous deployment?

« How do we organize and arrange these new
development processes?

« What are the organizational and technical
Impediments, and what facilitates continuous
deployment?
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What we have done this sprint

e Packaged KACI into a change method
* Pre-study “adding value every sprint”

« Common workshop with companies and
projects #1, #3, and #18
— Identified how to link bottlenecks identified In

project #1 with measures identified in project
#3 and visualizations developed in project #18
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CIT — Continuous Improvement and Transition towards CD

Methodological Steps
Snn‘mmml% 1. Identify change initiative (A-E)
epleyment i Current situation
] ii.  Desired situation -
Contnuaus 2. Invite key people to workshop
r * | el wery, 3. Analyze current situation to identify
B c Q improvement areasimpedimentsto reach

desired situation

Centinuous
Intagratior 4. Organize and prioritize identified improvement
A D areas/impediments

A Improve viithin sonfinuous intog rati 5. Analyze prioritized list to find solutions

B: Tramsilicn b cor linuous dclis 6. Create an action plan

C: Imarove with n centinucus delivery 7. Execute action plan

D= Transition t ennfin usus daplayment :

E: Improve viithin confinuous deployment 8. Check outcome equals desired situation (1.ii}

Migstes | o,
Definitions and Characterizations

Slows dovn Speada up Continuous Integration: Ability to integrate and test new
or changed code with a code base, which carries

Feedback customer value, whenever desired to enable feedback.

Continuous Delivery: Ability to release customer and/or

Continuous product value to a target environment whenever desired

u Knawledge to enable feedback.
. about e — Customer  Continuous Deployment: Ability to release and install
™ E:E:Z'"Br 5 value customer and/or product value into a running system at
Hindrs 1 customer site whenever desired to enable feedback

o CIT - Continuous Improvement
and Transition towards continuous deployment

* Benefits from “adding value every sprint” exceed
efforts/costs
— Benefits/Challenges
— Perceptions of value
— Practices

« Relationship to CIT — identified challenges and
solutions
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Next steps

To use the outcome of the pre-study in CIT WS to
enhance continuous integration and deployment flows

To report and publish the Continuous Improvement
and Transition method (CIT)

To support the application of CIT workshops in
Involved companies

Explore common challenges and best practices for
regulated (e.g. safety critical) systems

Continue collaboration with Project #3 and #18 with
new relevant results from CIT

Explore management of customer value in continuous
Integration and delivery in collaboration with project
#H27
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Enterprise Scale Continuous
Integration and Delivery
Project Nr: 6

Daniel Stahl
Torvald Martenssan | .
Jan Bosch




Project team

e Daniel Stahl, Ericsson
e Torvald Martensson, Saab

e Jan Bosch, Chalmers
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Project goals

 The focus of the project is to develop and
document methods and technigues
facilitating systematic approaches to
Implementing continuous integration and
delivery systems, particularly at enterprise
scale.
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Results previous sprints

e Established divergence in continuous
Integration practice, interpretation and
experiences

* Designed an architectural framework for
continuous integration and delivery

 Documented and evaluated the open
source continuous Integration and delivery
Framework Elffel
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Results this sprint

. Continuous integration IS not about build systems

ccccccccccc

f eeeeeeeeeeee \
G i [
I l qqqqqqqq I don't
el iver often

« “Continuity” of continuous integration correlates with
organlzatlonal Size and composition

Ll

« Continuous delivery doesn’t necessarily imply
continuous integration
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Next steps

 \What exactly are the impediments to large
scale continuous integration? What Is
keeping the individual developer from
committing more frequently?

* Reuvisit literature: what are the trends on
research on continuous practices, and
how does It relate to e.g. embedded
systems and DevOps?
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Visual GUI Testing and ORION
Project Nr: 8

Prepared by Emil Alégroth |
Presented by Jan Bosch | =




Project team and collaborators

Emil Alégroth, BTH/CTH E Michael Mattsson, BTH Jakob Axelsson, SICS
Project 8 leader : ORION Project manager
ORION researcher '

Tony Gorschek, BTH
ORION Vice Project manager ORION Deputy Project manager

i And 12 other researchers.

/In collaboration with

crunpEos O £ Tetra Pak

% @ [E - .2 AUQIUS
K . nra"@ ERVEITINA KARTEENS Automated Quality Testi
2
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Project goals

* Visual GUI Testing (VGT) (Project 8)

— Advance the state-of-knowledge in automated GUI-based testing
with focus on automated image recognition-based testing.

— ldentify support/core-practices for VGT in continuous
development

« ORION

— ldentify tools, techniques, processes and approaches to improve
decision-making about technical assets in industrial practice.
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What have we done in Project 8?

e Study with Grundfos
— Can we test embedded systems with VGT?
— Proof-of-concept, keeping it small and simple!

Reference system
(Fump circuitboard)

—_—_— e — =T

Pictorial GLUI

External computer

(LCD screen) |
G

interface Computer with a
GUI buffer Visual GUI Testing

tool
ustom
tool

interface
Technical interface

—_——_—,— - ————— —_——— — — — — — — ——q

Backend

software
system

SWHW |a—

Physical
button 1

interface |-

Physical
buttan n

—_————— e e — —

Architecture
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Grundfos developed:
* A custom image extraction interface
* Send image to computer folder
* A custom input interface
e Send control cmds (Strings) to SUT

Research team developed (for JAutomate):

e Custom components to read image from folder
e Custom components to send control cmds
(Strings) to SUT

* Generalizable solution!



Results of Proof-of-Concept

o Cost and Benefits

— Manual test case development time: ~1.5 minutes per test case

— Time to automate: ~15 minutes per test case

— ROI: ~10-11 test executions

— 1150 tests can be run in 10 hours (Nightly build)

— VGT can be used to test embedded software which opens up new possibilities to test:
e Infotainment systems
» Control-management systems
* Etc.

« Challenges
— Slow image extraction (15 sec) from Screen buffer (limit test execution time)

— Unexpected system system properties that caused minor problems and could have been
mitigated with better requirements engineering

— Unexpected script or SUT failure require failure mitigation code and more technical work
for a final solution

e Qutcome
— Grundfos are happy with the study but decided in the end to go for another solution

 Resulting Paper: Visual GUI Testing of Embedded Software: An Industrial
Proof-of-concept Study

—  (Unfortunately not accepted at ICST main conference. Will be sent to other venue)
@
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What i1s the ORION Project?

 ORION will bring a holistic decision support system to manage the
trade-off between functionality, time to market, cost, quality, and risk to
develop competitive software-intensive systems using components
and services.

* Project funded by KK-stiftelsen

* 16 researchers from three institutions
— Blekinge Institute of Technology (BTH) in Karlskrona
— Malardalen University (MDH), Mélardalen
— SICS Swedish ICT AB, Stockholm

« TetraPak included as a research partner
— Helps verify results and set the research agenda

* Project currently in the beginning of Sprint 2 out of 3
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Results of ORION

Stakeholders Origins Criteria Timeframe Property Estimations Decigion
Selection Priorities models Weigllirvg Tentative Final
(41— 21— 3 }s 4'\_. 5.}—'-8'1—'-9\
e T\ TN Y 10)- 1) 12
| | | | Evidence
repository
Context 6 7 13 Context model
" " Similar cases . repasitary
Documented
decision Property model
Knowledge Repository support repository

A research-oriented meta-process for decision-making

. Identify .
+ Identify potential Exclude bad . Refine .
: probiern solutions solutions Fail fast Solution
s T
e 0 }—— @—N 3 t——b-
R
I
_________ :
Knowledge repository sy
Ewdence
Repository

Allows you to create detailed/
Focused processes for certain
decisions

™ —

92.6 percent of practitioners (Survey with 27
people from 13 companies) want a small
process with the capabilities of the big process

COACH Framework: Tool environment for
automated creation and execution of custom
decision-making processes

K
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What’s Next? Papers!

 Towards Lean and Agile Decision-making: An
Industrial Survey Study

— Current results presented here from ORION

 On the Misalignment Between Industrial Practitioners’
and Academics’ Views of Industrial Needs

— Research projects need better requirements engineering

— If you want to contribute with your experiences; contact
Emil! (Emil.Alegroth@BTH.se)

« ONLY INDUSTRIAL PRACTITIONERS ALLOWED ;)

* Procedural Generation of Lean Processes for
Contextual Decision-making

— Outline of an approach to procedurally generate decision-
making processes
[
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Data Visualization for
Continuous Integration

Kristian Sandahl
Ola Leifler
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Project team

 Kristian Sandahl, Professor, Linkopings
universitet

» Ola Leifler, Lektor, Linkopings universitet
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Project goals

* Using advanced interaction and
visualization techniques, we aim to enable

more stakeholders to participate in
continuous improvement processes.

%
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Sprint 9-10

Mid:

C

Range:

2015-10-19 2015-10-19 2015-10-20

Test C (5/24)
passed: 4/5

Test D (4/24)
passed: 2/4
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Sprint 11
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Sprint 11

» Joint workshop with projects 1, 3, 18 &
Saab, Ericsson, Axis, Volvo Cars,
Grundfos, TetraPak:

* How do build and test queues affect
development throughput?

* What causes build and test queues to grow?

* What happens if people can instrument and
monitor build and test queues?



Sprint 12

Build/test queues Metrics on queues

v
Subscribers Visualization Notifications
T —— —_— Event bus
Behavioral changes — ST e Git Jenkins | |Test suit;
commits builds runs

J
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Behavioral Software Engineering:

Let’s focus on the humans...
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Behavioral Software Engineering:
Let’s focus on the humans...

Robert Feldt, Per Lenberg, Lars-Goran Wallgren——

Chalmers, SW Center Report WS, 16-12-08 .




Mission & Vision



Mission & Vision
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Behavioral Software Engineering:
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But majority of SE research focus on
technology, process and methods



Mission & Vision

Behavioral Software Engineering:
People are not rational

But majority of SE research focus on
technology, process and methods

In BSE we learn from Psychology,
Sociology and Behavioural Economics






Behavioral Software Engineering =
“Study of
cognitive, emotional, and behavioural
aspects of software developbment work
at the level of
individuals, groups and the organisation™



Behavioral Software Engineering =
“Study of
cognitive, emotional, and behavioural
aspects of software developbment work
at the level of
individuals, groups and the organisation™

Exclude the use and users of software, focus
on developers and development tasks.
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Contents lists svellable st SclenceDirect

Information and Software Technology

journal homepage: www.elsevier.com/locate/infsof —

Links between the personalities, views and attitudes of software engineers

Robert Feldt*~, Lefteris Angelis ®, Richard Torkar®, Maria Samuelsson ¢

* Betinge roaruee of Technology, S 372 23 Roantdy, Swedtn
* Dvpt. of nformaticn, Arlasativ Usiveralty of Thesscloalid 541N Mhenclonliy Growce
“ Depe. of Informaticn, Usivrrsity West, 5461 85 Trodhinien, Sweden

ARTICLE INFO ABSTRACT

Aracle hsory Content: Successful software development and munagement depends not only on the technologies,
Received 8 Nowernider 2008 methods and processes employed but also on the juégments and decisions of the hbumass involved.
Received in sevised form 11 Jamsary 3910 These, in tum, are affected by the basic views and actinudes of the individual enginsess.

ARG 11 Sammany 3509 Objective: The objective of this paper is 1o establish if these views and attitedes can be linked to the per-

Availadle coline 20 Jasuxy 2010
" b sonalities of software engineers.

Methods: We summarize the literature on personaiity and software engineering and then describe an

Keywonds empinical study oa 47 professional engineers In ten éfferent Swedish software developanent companies.

""’m"": " The study evadsated e personilities of these enginters via the I11P SO0-item five-factoe personality test

fPersonalicy and peompted them on thelr attitudes towards and Busic views on thelr professional activities.

At tudeny Resules: We present expensive statistical analyses of their respoases 10 show that there are multiple, sig

Lmpencal study aificare assoclations between personality factors and seftware engineeriag attitudes. The tested individ

Shixa anulysn walt &e more homogeneoes 18 penoadlity than 4 lrger sample of Individuah from the general
popslation

Conchsion: Taken together, the methodology and persenality test we propose and the associated statis-
tical analyses can help find asd quantify relations Between complex factors in sofltware engiaeering pro-
Jects in both rescarch and practice.

© 2010 Ehevier BV, All rights reserved.
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Contenss lists svellable st SclenceDirect ————
Information and Software Technology 6
journal homepage: www.elsevier.com/locate/infsof =

Links between the personalities, views and attitudes of software engineers
Robert Feldt**, Lefteris Angelis®, Richard Torkar*, Maria Samuelsson ¢

* Bekinge irsanuee of Technology, $.372 23 Roanedy, Sweden
" Dvpt. of Informaticn, Artasatly Usivwralty of Thessclonlid S4IN Thensloally Grece
 Dept. of Informaticn, Ustvrrsity West, 5461 85 Trodhnes, Sweden

BRI ot A Contents Iists svailable &t SciVerse ScienceDinsct

Y 8
Received in evied form 11 Jomary 3 17 POET The Journal of Systems and Software
Accepted 11 Jassucy 2000 A Y
Aviiladie ooline 20 Lasuxy 2010

SFVIFR journal homepage: www.alsevier.com/locate/|ss

Keywords
ltmire mpreenag
Humaa fxters
Persocalicy
m'* - . - - . - . - -
tavgurcal wudy Investigating intentional distortions in software cost estimation - An exploratory
W ixa anelyso d

study

Ana Magazinius?®, Sofia Borjesson®, Robert Feldt**

* Department of Computer Scimcr ond Enpineering, (hafmery Usiveryity of Techeology, Sweden
* Department of Technodogy Management and Economics, (habmers University of Technology. Sweden

ARTICLE INFO ABSTRACT

Arcicie Mstery. Cost estimation of seftware projects is an important activity that continues to be 2 source of problems for
Received 16 March 2011 peactitioness despite improvemnent efforts. Most of the research en estimation has focused on method
Received in revined form ological issues while the research focused on human factors primagily has targeted cognitive blases
3 December 2011 or perceived inhibiters. This paper focuses on the complex organizational context of estimation and

Accepted 11 March 2002

Availablecnline 11 Apri 2012 Investigates whether ettisnates may be distorted, Le. intentionally changed for reasoss beyond legisl

mate changes doe 10 changing prerequisines SuCh a5 rOQuirements ofF sCope, An exploratory study was
condected with 15 interviewees at six large companies that develop software-intensive prodects, The

mmn Inerviewees represent five stakebolder roles in estimation, \mh 4 muemy betag progect or line man
Distortion agers. Document analysis was used to complement the interviews and provided addstional context. The
Yhamman facton results show that both estimate increase and estimate decrease exist and that some of these chasges can
Organizasonal facors be explained as Inmentional distoruons. The direcsion of the distortion depends on the context and the
Organizasonal poltics stakeholders involved. The paper underlines that it is critical to consider also human and organizational
Estimation inaccwracy factors whea addresiing eatimation probilems and that intentional estimate distortions ihould be given
Software engicering mare and Aiect attention.

Empirkal ssudy © 2012 Elsevier Inc. All rights reserved,
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Confirming Distortional Behaviors in Software Cost
Estimation Practice

Ana Magazinius
Computer Science and Engineering
Chalmers University of Technology

Gothenburg, Sweden
ana magazinius @ chalmers. se

Abstract—Cost estimation of software projects is an important
management activity, Desplte research efforts the accuracy of
estimates does not seem to improve. In this paper we confirm
Intentional distortions of estimsates reported In a previous stedy.
This study Is based on questionnaire respoases from 48 software
practitioners from elght differest companbes, The results of the
questionnsire suggest that prevalence of intestional distortions is
affected by the organkeational type and the devdlopment process
in use. Furthber, we extend the resalts with information abeet
three companbes’ estimation practices and relsted distortions
collected in interviews with three masagers. Lastly, baswed on
these results and addithonal organizational politics theory we
describe organizational politics tactios that affect cost estimates.

. INTRODUCTION AND RELATID WORK

Cost and effort estimation of software projects is an impor-
tant, yet difficult project management activity [1]. Projects are
oflen finished later than scheduled deadlines and over budget
LN One of the imote ane rervirted tn e

N manv

Roben Feld
Computer Science and Engineering
Chalmers University of Technology
Gothenburg, Sweden
robert. feldt@chalmers. se

For example, poiat estimates and estimates with 100 narrow
confidence intervals are awarded [9), and first estimates are
oficn scen as promiscs rather than forecasts based on the
available unclear and incomplete information [14). This type
of organizational culture might have contributed to the preva-
lence of organizarional politics in information systems project
cost estimation reported by Lederer and Prasad as intentional
shrinking and padding behaviors caused by differing interests
in peojoct planning [1], [15), [16). Magazinius et al [14] have
further explored intentional distortions in cstimates focusing
on todays large, matuse organizations concluding that inten-
tional distorting of estimates exists. The authors also provided
a description of preconditions and reasons for such behaviors.

In this paper we further investigate and explain prevalence
of imentional estimate distortions. Since previous studies have
shown the importance of the organizational context and the
development processes in use we specifically want to study
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The Journdl of Systems and Softwaee 307 (2015) 15-37
Contents lists available at ScienceDirect

The Journal of Systems and Software

Journal homepage: www.elsevier.com/locate/jss

Behavioral software engineering: A definition and systematic literature
review

@ CrossMark

Per Lenberg**, Robert Feldt®, Lars Géran Wallgren®

* Division of Software Exgineering Chalmers University, SE-412 S6 Cothenburg. Sweden
* Depertment of Softwere Exgleeering, Sleldnge Mstitute of Technology, Kerlikrona, Sweden
© Department of Psychology. Coshenburg University, Cothenburg, Sweden

ARTICLE INFO ABSTRACT
MN”_I history: Throughout the history of software engineering, the human aspects have repeatedly been recognized as im-
Received 21 July 2014 portant. Even though research that investigates them has been growing in the past decade, these aspects

Revised 23 Apeil 2005
Accepred 27 April 2015
Available online 6 Muy 2015

should be more generally considered.
The main objective of this study is to clarify the research area concerned with human aspects of software
engineering and to create 2 common platform for future research. In order to meet the objective, we propose

Keywordy a definition of the research area behavioral software engineering (BSE) and present results from a systematic
Software enpacenng literature review based om the definition.

Human aspects The result indicates that there are knowledge gaps in the research area of behavioral software engineering
Psychology and that earlier research has been focused on a few comcepts, which have been applied 1o a limited number

-l el cndnnccdan cccaa Tecindiddcl s dica b memlcalbhcbnd c i e ctieen e e e e .
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The Journdl of Systems and Softwaee W07 (2015) 15-37
Contents lists available at ScienceDirect

The Journal of Systems and Software

Journal homepage: www.elsevier.com/locate/jss

Behavioral software engineering: A definition and systematic literature
review

@ CrossMark

Per Lenberg**, Robert Feldt®, Lars Géran Wallgren®

* Division of Software Exgineering Chalmers University, SE-412 S6 Cothenburg. Sweden
* Depertment of Softwere Exgleeering, Sleldnge Mstitute of Technology, Kerlikrona, Sweden
© Department of Psychology. Goshenburg University, Cothenburg, Sweden

ARTICL 2015 IEEE/ACM 8th International Workshop on Cooperative and Human Aspects of Software Engineering

Articke history:

Received 21 July
Revised 23 Apeil
Accepied 27 Apri

wwwo= Human Factors Related Challenges in Software

Keywordy
Software enpaex

— Engineering - an Industrial Perspective

Psychology

Per Lenberg®, Robert Feldt' and Lars Géran Wallgren?
* Corresponding Author
Div. of Software Engincering

Chalmers University, Gothenburg, Sweden

Email: perle@chalmers.se
"Dept. of Software Engincering
Blekinge Inst. of Technology, Karlskrona, Sweden
Email: robert.feldt@bth.se
'Dept. of Psychology
Gothenburg University, Gothenburg, Sweden
Email: larsgoran.wallgren @psy.gu.se

Abstract—It is increasingly recognised that successful Software of skill deficiencies and Increased reliance on social skills,
Engineering not only depends on technical or process issues, but  [nterestingly enough, a study by Bochm and Turner [4), which

M“u"'::::'::& :.";':; :'::":;;::‘:““":'"n hdl de Imlh examined challenges related to the implementation of agile
Holwcnr. it Is not clear If professionals in the software industry processes, identified no human factor issues at all.
agree that human factors are critical and what the related chal- Several rescarchers have acknowledged the human factor

lenges and Mlldu are. The purpose of the present study Is in Distributed Software Development (DSD). In a DSD re-



So what have we done in BSE?

Software Engineers’ Attitudes Towards Organizational Change - an
Industrial Case Study

Per Lenberg®*, Lars Goran Wallgren®, Robert Feldt®

®Div. of Software Engineering, Chalmers University, SE-412 96 Gothenburg, Sweden, +46734379815
®Dept. of Psychology, Gothenburg University, Gothenburg, Sweden
¢Dept. of Software Engineering, Blekinge Inst. of Technology, Karlskrona, Sweden

Abstract

In order to cope with a complex and changing environment, industries seek to find new
and more efficient ways to conduct their business. According to previous research, many of
these change efforts fail to achieve their intended aims. Researchers have therefore sought
to identify factors that increase the likelihood of success and found that employees’ attitude

towards change is one of the most critical.

Abstract—It is increasingly recognised that successful Software  of skill deficiencies and Increased reliance on social skills,
Eﬂ!"ﬂ&ﬂn’ n::on 00:) 1'9‘043 f::i Whﬂ::" or fnm’i:d '::G» b“; Interestingly enough, a study by Bochm and Turner [4), which
g mw:k:lhs lod ‘:;':"‘h n“_"";'“ d::::d Bred methed examined challenges related to the implementation of agile
However, it is not clear if professionals in the software industry ~ Processes, identified no human factor issues at all.
agree that human factors are critical and what the related chal- Several rescarchers have acknowledged the human factor
lenges and possibilities are. The purpose of the present study Is in Distributed Software Development (DSD). In a DSD re-



Ongoing / Next Steps:

Multiple studies on SE change and how
attitudes and team internal/external factors
affect team efficiency.

(Vinnova) Project ends in 2017 and Per
plans to have his PhD defence March 2018
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