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Who am |?

* Professor of Software Engineering at
Chalmers | University of Gothenburg

* Specialization in software measurement
— Machine learning in software engineering

— Autonomous artificial intelligence based measurement

— Measurement knowledge discovery

— Simulation of outcome before decision formulation

— Metrological foundations of measurement reference etalons

» Actively working with the standards
— ISO/IEC 15939 - Software and Systems Engineering - Measurement
Processes

— ISO/IEC 25000 (series) - Software Quality Requirements and
Evaluation (SQuaRE)

— ISO/IEC 14598 - Information Technology - Software Product
Evaluation

» Software Center — a collaboration between 13 companies and 5
universities
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Self-healing of
measurement
systems

&

Release readiness Software Center - a collaboration between
iy l Robust 12 companies and

measurement
visualization

e programs i 5 universities

010 2012 2014 *  We work together to accelerate the adoption of novel approaches
4 companies tO SOftware englﬂeel’lng

2 universities

4,000 automated * Our mission with the Software Center is to contribute to

measurement

systems maintaining — and strengthen — Sweden’s leading position in
engineering industrial software-intensive products

* The metrics theme is led by Miroslaw and Wilhelm
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ge Flows Process Steps

Problem formulation
Problem Awareness
 What are the information needs of
Suggestion

SAFe teams and train management in
the automotive domain?

umscription e Context

— Company in embedded systems domain

— Mature software product (over 10 years
on the market)

— Mature development organization

* |n a transition between project-based
and Agile-based (SAFe) software
development

— | '“ondnsion
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Enterprise

Architect Backlog

Portfolio ! |
e (s : SAFe
Guardrails Value Streams

Py
B ] — Solution Solution
Economic L] [ Demo Dcmo
Compliance

Framework NFRs @
n Q H « Software development paradigm
Y based on Agile principles

Contiuous Delvery Piote « Suited for companies in embedded
= Lj',f i o systems domains

Continuous Conlmuous Conlmuous Release
Exploration Integration Deployment on Demand

o ¥ - Fits with the needs of ISO 262626

« Comes with prescribed sets of
measures to monitor

* Plan
« Execute

* Brings in empowerement into large
. D scale software development

Program Increment [}
Program Increment {,«J’ nning:

Lean-Agile Leadership
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15 Bours agn
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Our previous research L ammaveen

SPA _Branch_vccdeliv

P

SPA_demo_plots_param

 Empowered teams have specific needs (not | e Y D

only the ones prescribed by processes) SPA_trunk
SPA_trunk_VBF_build

* Product increments are equally important as ,
project increments Product X

eam A dashboard

« Speed and quality trumps all other aspects
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Measures and information needs prescribed by SAFe

Table 1. Relevant Portfolio measures

“_wTP and team

Lcﬂan portfolio and Enter- T of releases per yea T 0 market STP and team
prise balance scorecard STP and team
: |STP and team

L?‘TP and team

and team

Enterprise balance score-|Value feature point delivered Value delivery

| C 7 test automated Jualit
[Team |\ - Quality
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Standard SAFe measures (examples)

* Program velocity, program predicability

* Number of features planned, Number of features
accepted Tollgates

FO

* Number of enabler features planned, Number of enabler
features accepted Subrashi

* Number of non-functional tests

* Number of stories planned, Number of stories accepted
« Unit test coverage

* Number of defects

* Number of total tests

 Percent of automated test

« Velocity planned, Velocity actual

* Number of refactorings
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Theory: Monitoring Defect Backlog and test progress

Function test

w1} w3l w4 wrilfh wril w7 wril i w19 i wiliM wrini>? wil?3

3 Un resolved @ Resolved ==Vearifiad —— Follow up =——TR inflove —— TR outflow

x = x
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Results: Information needs for Scope creep

« Stakeholder: Product Manager

e Measures:

— Problems from field tests: number of
Problem Reports defects reports

— Problems from the previous scope (from
customer): number of Problem Reports

— Old defects: number of PRs
— Missed estimations: estimation + actual

— Supporting others: issues + burn-up +
fluctuations in velocity

— New features: JIRA
— Changed external context

UNIVERSITY OF GOTHENBURG

Stakeholder: Development team

Measures:

Changes in the environment (e.g. tooling)
New tasks

Problems from field tests: number of
Problem Reports defects reports

Problems from the previous scope (from
customer): number of Problem Reports

Old defects: number of PRs
Missed estimations: estimation + actual

Supporting others: issues + burn-up +
fluctuations in velocity

New features: JIRA
Dependency on other teams
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Results: relevant information needs for team and
solution management

Subsystem X

for each revision AggregaIEd test case status Bitbucket Bitbucket Conflierice

|hzps | | hrtps |

Jira jenkinSMB4ter VE ‘e' Uz

n
Jhetps] oPe1 lhmnT

Artifactory Artifactory
Load Balancer Load Balancer

|ping| |hup| |ping|

SE-TaglServer
o]

= Mattermost

o Server

Software revisions
- » | connection test| Iping| |http|
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Last updated at 15:07
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Results: Problem reports from the field

SubsystemY 5 Weight: points 1 Weight: points 5

Q.

Q

Problem %
Reports [

-1

£

3

=2

Week number Week number

Last updated at 12:51 » Last updated at 12:51

g Weight: points 25 ‘g Weight: points 100
o Q.
2 year o @
history s G st status?
@ o
E E
2 2
A 7
Weight: points 1 Weight: points 5 Weight: points 25 Weight: points 100
15 week
history

wv w (%] wv
g = = y t
S <] S S
a < a a
] L o [l
N Y

5] 5 5 .
e

@ @ o ]
o 2 o a
£ £ [3 €
S 5 E] S
=2 = = =

Last updated at 12:51 —» Last updated at 12:51 — Last updated at 12:51 o Last updated at 12:51

A

UNIVERSITY OF GOTHENBURG




Results: tool set-up and Cl progress

ECU1

master
Tracks branch: master

Updatec master avalable: 16d v.l
Commits behind: 12 V.2
On master: yes v.2

Status checked today

ECU 3

master
Tracks branch: master

Updated master available:
Commits behind:

s .
Un mast

Status checked today

ECU 2

master
Tracks branch: master

Updated master available &
Commits behind: 12
On master yes

c

Status checked today

ECU 4

master
Tracks branch: master

Updated master available
Commits behind:
On maszer

Status checked today
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Last updated at 15:14

Last updated at 15:14

Executor

Last updated at 15:14

Last updated at 15:14

Last updated at 15:14

Last updated at 15:14
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Theory vs Companies’ need (excerpt from our study)

Measure Theory Company A Company B
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Conclusions & Further work

 Empowered software development teams’ information needs are very
different from the prescribed ones
— Prescribed: based on management’s needs

— Actual: focus on product increments and team impediments

* New aspects
— Speed
— Availability of tools and infrastructure
— Defects as feedback and improvement

* Next steps
— Extended studies in more organizations

— Longitudinal study on the evolution of the organization’s information needs
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