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software development pev spunt,

2) ‘lhe amount of FUR inplemented
pen spunk continually decreases
while NFR increases
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Eight User Stories — the Initial Backlog

i e s e

App User  be sure to access my By using Fingerprint for identification | can be confident for

Customer

Orientation Login

Giro Account and TAN for authentication my privacy
Scan QR Code App User  scan my bills typing in IBAN and reference paying bills is with one
sl information is no longer necessary click
Use Giro Account App User  use my Giro Account | can access banking services with my to pay bills
Smartphone
o Create Transactions App User  create transactions it's simple to pay bills
Processes
Edit Transactions App User  view & edit I'm informed about what ['ll pay account status remains
transactions under control
- Froite Schedule Execution ~ App User  select the date of | can plan for my account balance account status remains
execution under control
Account Status App User  review account status all pending transactions are account status remains
. considered under control
Funci Refill App User  link to a savings | can refill my Giro Account I'm able to pay my bills

account
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Seven Sprints

Customer
Orientation

@® Sprint 01 — Allegro ® Sprint 04 — Marche Funebre

®» One user story from backlog = One user story refactored
®» Two new user stories =®» Two new user stories
Lean
Six Sigma ) ]
@® Sprint 02 — Andante ® Sprint 05 — Intermezzo ~
®» Three user stories from backlog ®» Removing Technical Debt |
Pro =®» One new user story =®» One new user story
@® Sprint 03 — Scherzo @® Sprint 06 —
Estimatic = Two user stories from backlog = Three new user stories

®» Three new user stories A

® Sprint 07 — Finale
Functid = One new user story
®» Final Tests
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Retrospective

@® Six (6) out of seven (7) user stories Sprint Productivity in Story Points
from backlog implemented

30 StP
®» One converted in new user stories 50 stp
Lean 10 StP

Six Sigma ) .
. Thlrteen (13) new user StOI‘IeS found Sprint  Sprint  Sprint  Sprint  Sprint  Sprint  Sprint
during sprints 00 02 03 04 05 06 07

Customer
Orientation

| User Stories

Agile =®» Not all fully functional
Processes
» Means there is effort needed, Productivity in StP Delivery
expressed in story points, but no Total StP #Sprints  Length  HoursDay TeamSize  Rate

192 StP 7 10 Days 7.2h 6.8 18 h/StP

functionality added
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What is the Difference Between a Metric and a Count?

@® A size count is not necessarily a size metric
=®» A counting method counts objects of interest

®» A metric measures objects of interest

@® Metrics comply to the VIM and the GUM:

®» The VIM: ISO/IEC Guide 99:2007, 2007.
International Vocabulary of Metrology — Basic
and general concepts and associated terms
(Vocabulaire International de Métrologie — VIM)

®» The GUM: ISO/IEC CD Guide 98-3, 2015.
Evaluation of measurement data - Part 3:
Guide to Uncertainty in Measurement (GUM)

Bureau
International des
T Poids et
+ Mesures

A PROPOS METROLOGIE INTERNATIONALE EQUIVALENCE

VIMS3 : Vocabulaire international de métrologie

Le JCGM 200:2012 est u ersiol rrigée de la 3¢ éditio

INTERNATIONALE ul

nule et remplace le JCGM 200:2008 (vol

le Corrigendum du JCGMZOOZODB) i que la 2 éditio d 1993 I| (p sible de télécharger le JCGM
200:2012 au format PDF ou de consu lter \a version annotée a sible
Vocab laire in t national de gie - Concepts et
és (VIM, 3¢ dt ) o
JCGM 200 2012 ( JCGM 200:2008 a orrections mineures)
N Voir également : i du VIM et informatives (format html)
(mise a jour 29 avril 2017)
de travail 2 du JCGM (JCGM-WG2)

Le VIM, p ublié par le JCGM en anglais et en francais, a
lesquelles

I'all mand I'arabe, le ca!alan

croate, I'espagnol (Espagne
(Portugal et Brésil), le Ie russe, le serbe, le tchéqu

Pour plus d'informations, veuillez contacter votre laboratoire na

tional de métrologie.

été traduit dans plusieurs au

et Pérou), le hongrols, I'italien
le thai, le turc et I'ukrainien

itres

la

, le japonal

ngues

, parmi

s, le portugais

Nouvelles du JCGM-WG1
* JCGM-WG1 (GUM)

® In simple words: You can add & subtract metrics
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® [SO/IEC 19761 COSMIC
®» Data Movement Map as SW model

®» Useful for communications,
embedded SW, IoT, cyber-physical
systems such as autonomous cars

Con.]bine | Device / Elrj:gi:;:sl J g:gigtt‘zr:; Other Application ‘
: | | | |
> *1.// Start Data > Q | :
i Q2:// Read Data from Store ? |
i {?3.// Start Other Application; Q
i Q < 4/ Get Respoise from Other Application ’
i ¢5.// Write Data into Store <> I
<'>: 6./ Get Result Data ’ | |
| <'>: 7./ List Entries ‘ I
De!ete <.>: 8.// Show Entries ‘ | |
R ;9.// Delete Entry 0 : I
i ¢ < 10.// Confirm Deletion ‘ I
<.>: 11.// Confirm Deletion; | |
: : : :
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IFPUG and COSMIC

® [SO/IEC 20926 IFPUG
=®» Transaction Map as SW model

=» Useful for transactional systems
mostly for commercial applications

=®» Suits our Android Mobile App

Enter Start Data Delete Entry
El El
5/1 21

Show Entries

g

[N

Get Result Data
10

v |

5/1 5/1
Other Application Persistent Data Store

Boundary
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® Most new functionality in the first
four sprints

= Marche Funebre - refactoring only
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Sprint Performance

® Most new functionality in the first
four sprints; more bias

=®» Similar pattern

Sprint Performance in COSMIC

80CFP
60 CFP

STITNT

Sprint0L  Sprint02 ~ Sprint03  Sprint04 ~ Sprint05  Sprint06  Sprint 07

App & Weh Server @ Android Mobile App

Sprint Performancein IFPUG

150 1FP

1001FP

3 11 FBrY

Sprint0L  Sprint02  Sprint03  Sprint04  Sprint05  Sprint06  Sprint(7

App & Web Server 1 Android Mobile App

15
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Product Growth

Customer ‘ COSMIC . IFPUG

Orientation
®» Growth decreases = More bias, more Function Points
=®» Exact measurement =®» Same curve
Lean
Six Sigma : :
Product Size Growth Product Size Growth
250 CFP 500 IFP
Agile
Processes 200 CFP 400 1FP
150 CFP 300 IFP
100 CFP 2001FP
Project
Estimations S0CFP - 1001FP
Sprint01  Sprint02  Sprint03  Sprint04  Sprint05 Sprint06 Sprint07  Final Sprint 01 Sprint 02 Sprint03  Sprint 04  Sprint 05  Sprint06  Sprint07  Final
Trangt B App & Web Server B Android Mobile App B App & Web Server B Android Mobile App
Functions
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250 CFP
200 CFP
150 CFP
100 CFP

50 CFP
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The Fractal Growth Curve for Functionality

It looks like a fractal growth curve
®» Adding functionality incrementally
®» Increments get smaller and smaller

.JJ]]]]]J

Sprint01  Sprint02  Sprint03  Sprint04  Sprint05 Sprint06  Sprint07  Final 18
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A Real Development Project with 90 Sprints

@® 90 Sprints over two years exhibit a similar pattern
=®» Logarithmic curve seems a good approximation for fractal growth curve

Product Growth

19
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A Real Development Project with 90 Sprints

Customer @® The number of NFR User Stories increases compared to functional User Stories
®» However, the percentage stabilizes around ~ 70% NFR
®» Less predictable with more variations and some outliers

Lean
Six Sigma

Percentage NFR oA 0 -

Agile
Processes
Project / -
Estimations
L=
Transfer I | |
Functions
g fieung Rl Ry fing fung R Relung el R Relieung R Refeun e R Refung R RefSeun e Riseng Rl g Rl el | | | | | | eun e el Reeur Relieung Rl Refeung el R Refiung R Refeun el R Refun el RS el g Rl sy g Rl el | | | | fieng
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What causes Fractals?

® Where fractality eventually originates
=®» In later sprints, refactoring becomes more frequent adding
no or few new functionality to the product

 Typically, the user stories (requirements) are refined as well, add
some, but not much new functionality to the product

=®» Enhancing functionality does not let the product grow

* However, refined, or new, user stories sometimes add new
functionality, such as adding a transaction log

®» Removing Technical Debt does not add any functionality
* Neither does fixing bugs — except the bug was in the user story

@® The development team wants to deliver a viable product
fast, at the beginning

®» Especially true for DevOps

21
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Are there Counterexamples?

@ It is not difficult to find counterexamples
®» Development sometimes focuses on new technology first before rolling all out
* Then, the functional size of the product initially is kept small before the big bang
®» Products can shrink over time

« Common observation in DevOps

* Development teams initially had delivered functionality that proved
to be useless later, or became obsolete

=®» Solution domain can radically change during development
* Functionality implemented can become completely obsolete

@® While the fractal growth curve looks interesting for most agile
development, it is certainly not some sort of natural law

®» What are the conditions that make agile development fractal?
= Monitoring sprints is the only way to find out

22
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Two Hypothesis how to Model the Fractal Growth Curve

® The Fractal Growth Curve is best

® The Fractal Growth Curve is best

Customer
Orientation

modelled by logarithm modelled as a logistic function
» Pro: - .I} Pro:
. * Limits fractal growth . @ * You cannot add functionality forever
ix Sigma
« Growth never terminates  products can lose functionality over time
=®» Contra: ‘ =®» Contra:
Agile * Product support ends and this cannot » Under some conditions, the function
Procees be modelled by logarithmic growth exhibits chaotic behavior after some time
1.2 1.2
1 1
Project
Estimations
0.8 0.8
0.6 0.6
Transfer
Functions 0.4 0.4
0.2 0.2

23



The Fractal Curve

Conclusion




euro project office
M

aster your project.

Findings from the Gedankenexperiment

Management should monitor the ® Comparing the size of the product

Customer
Orientation

characteristics of the fractal growth with the effort spent in sprints
curve Indicates how much work was spent
slon We know what to measure when. In getting the requirements right
and how. We need both functional @® While the product can be compared
Size and story points with the vision in terms of size, the
o ol We prefer the subjective team Implemented features might differ
measure captured by story points @® The question whether IFPUG or
| over effort measurements by COSMIC shall be used for measuring
Estimations counting hours agile depends on the product domain
Measuring agile development must » Both methods work for managing

- : development despite the lack of
r h sprint, n h
gt address each sprint, not just the VIM/GUM compliance of IFPUG.

FunciSg final product, or an initial vision -».,’
<
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Conclusions

@® Agile development must be monitored sprint by sprint
®» The aim of the sprints — here expressed by classical musical terms — is of essence
®» Understand team efforts
= Monitor product behavior

® Agile metrics must include functional size
®» Functional size complements effort and code quality metrics

®» Testing cyber-physical systems is difficult without functional size metrics
« Consider Autonomous Real-time Testing

@® Afinal conjecture

®» The difference between the functional size of the product and total size of all sprints,
plus the amount of enhancement works, might reflect the effort needed to find the
correct requirements by the agile team

26
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