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Intro

Speaker .IT]SQ

Would you like to stay in touch?
Feel free to contact me on XING or LinkedIn, keyword: Lecture SEIP

COGm)

Christian Schmitz
Division Manager
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SEIP-Vorlesung WS 2024/2025

Unsere Regeln fur ein optimales Online-Meeting .IT]SQ

Bitte schalte das Micro stumm, wenn du nicht sprichst fg Mute your mic when not speaking
Bitte Kamera einschalten © Please turn your camera ©
Wenn moglich, Headset benutzen Please use a headset if possible

Bei Fragen — bitte Hand heben liber den Button Use “raise hand” button for questions

e

Oder alternativim Chat kommentieren Alternatively, comment in chat

o b o b
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Software Engineering Workflow &

Lecture Software Engineering in Industrial Practice (SEIP)
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Large-Scale Project Management
Planned process

15:10 - 15:25 Enterprise Agile Frameworks
15:25 - 15:40 Economic efficiency of IT projects
15:30 - 16:30 Cost estimation and

calculation of major projects
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Enterprise Agile Frameworks

SCRUM at a glance

.Msg

+ Das Product Backlog [PB) ist eine lebende, nach Priorititan geordnets Liste von sllen + Das Sprint Backlog igt die Planungsbasie der Developer:innen. + Incremente sind kenkrete Realisierungsn geleisteter Arbeit.
bekanaten iche das Produkt auszeichnen sollen + Im Sprint Backiog werden tie Antworten auf die wichtigaten Fragen der + Sie sind venwendbar und bieten ainan direktzn Mehrwert fur die Erveichung des
+ Arbeiten mehrere ST an einem Produkt gibt es dennoch nur ein PE Develaper:innen festgehalten: Produkt-Ziels.
. + Fortlaufend werdan die PB Items (PBis] prazisiert und weiter geteilt (Refinement), bis - Wofur arbeiten wir in diesem Sprint, welches Sprint-Ziel wollen wir erreichen? + Neu entwickslte Incraments erganzen additiv die vernerigen Incramente.
= diese [tems klsin und & sind, um van den per in - Wag bzw. welche Arbeiten sind notwendig zur Zielerreichung, welche PEls werden + Zur Erachaffung aines Ineraments muse dis galeistata Arbit den
= d8s Sprint Backiog Gbermommen 2u werden. wir dafiar im Speint Planningin den Sprint obeenenmen? gernet der
g « Der PO verantwartet dabei sowahl die Brioritat sls such dis Transparenz der BBls., die - Wie setzen wir diese Arbeit erfolgreich um bzw. wie wollen wir im Detail vorgehen?
. Denvalnpos unc) + Ermaglicht @
al B
Scrum Guide £
< Sprints enthalten
Product Backlog Was? @ Sprint Backlog Was? Increment Was?
Produkt-Ziel Warum? Sprint-Ziel Warum? Definition of Dane Wie?
@ Transparenz 2]
. z + Das Produkt-Ziel dient als Zial fur das Serum Team, ich + Das Spri dea Sprints + Die DoD ist eine fermale waleh
o Uberpriifung 006 < bei ung der Incremente orientiert. + Die Developerinnen geben ein Commitment auf die Erreichung dieses Ziels ab. 24 Q5-
= ~ Esist Tail des P8 und definiert den Kontext des Warum/ Wefir' & E e R T T RGO L D e T + Indem Mement, in dem ein PBI die Dol erfullt, entsteht ein Incrament.
"
= slsTeam. .
e Anpassung = + Exigtieren unternehmensweite OS-Kritarien, so sind diess in die DoD 2u integrieren.
SeRuM weRTE =] + Arbeiten menrere ST parallel an einem P ist sine gemsinsame Basis-DoD
=) abzustimmen,
SELg,
ST
by
Scrum Team (ST)
+ Zentrales Team (1 PO, 1 SM und n DEV)
« Managt eich selbst (Teamatarke = 10}
« Istinterdisziplingr: slle notwendigen
Kompstenzen sind interm warhanden
» Verantwortet die Erstellung der Sprint
Incremente und somit die Erreichung der
jewsiligen Sprint-Zisla; orieatiart sich strike
m obergeordneten Produkt-Ziel =
g g SPRINT
E z
2 7
] ]
= i u
= e \
m S /
Product Owner:in (PO) = N7 ®=
+ Istgenau 1 Persan, kein Gremium " sprint - Ziel
- Istwerantwortlich fUr das Produkt-Ziel, die .
Wertmaximierung des Praduktes und das
Product Backlog
+ Stelt sicher, dass das Product Backiog
sichtbar, transparent, und dessen Innaite Praduct Increment
prigrisiert und for alle verstandlich eder von Backlog
allen verstanden FOKUS
+ Die gesamte Organisation muss die
Entscheidung des POs respektieren
Sprint Sprint Planning Daily Scrum Sprint Review Sprint Retrospektive
Grundlage Centainer-Event firalie sneren Everts Iritierendes Event rur Arbeitaplarung. Tagliche Abstimmung ur Arbeitsplanung und Event zur Ergebisiberprifung des im Sprint Event zum Inspisieren und Adsptieren des skiuellen
_Herzschlag von Scrum, wa ldsen in Wert deren Fortschrittsiberprofung zur dirsken ichelten Increments inkl. Sprints.
rmgwandat werdet Entscheidungsfindung, Anpassungen.
Frai wahibare Gastaltung.
Developer:innen (DI
per: == i i bl - PO stellt PBlsvor Vorstellung des real entstandenen [ncrements - Oberprisfung des Sprints in Bezug suf Indiiduen,
+ Verantwartlich fir die Planung und Sprint-Zisl und -Inhalten. o akp - b et s et R Qfene Diskussion zu Funktionalitst, Qualitst und interaletianen, Frozesse und DoD.
Abarbeitung des Sprint Backlogs Sprint Backlog und zerlegen dese in kinftigen Anfarderunger
+ Gemeinzam verantwortlich fur die Erstellung Kleme Arbetspakete.
der Incremente und deren Qualitat (DoD) - ST definiert Sprint-Ziel
+ Geben ein Commitment zur Eneichung der
Sprint-Ziels ab Inhalt Schafft Kantinuitat, Kanstanz und Tray (1) Warum ist dieser Sprint wertvall? Foikus auf die Erreichung des Sprint-Zi Arbeitstermmin, kein Prasentaticnstenmin. Offener fustausch zur identifizierung jedweder
+ Stimmen sich diesbeziiglich taglich ab - Komplexitat wird flar-Stick® {2) Was kann in diesern Sprint abgeschlossen gemeinsame Abstimmung der Developer innen. Hindernisse.
heruntergebrochen werder?
- Erméglicht dem ST ungastirtas Arbaiten (2 Wie wird die susgevwahlts Arbeit arledigt?
Grurdlage fur Inspsct
@
E Ergebnisse - Wertschipfendes, werwendbares Increment. ~Verstindnis fir und Committment auf die im Sarint Werbesserte Homsmnikation, Stakeholder sind informiert und invoiert. - Hankrete Mafinshmen zur Steigenung von Duslitat
o urch das ST " und EFfektretat
Scrum Master:in (SM) w Gefs. Product
S S @ desST. —+Finalisiertes, messbares Sprint-Zisl Hindarrizzen. den PO,
+ Sorgt dafiy, dass jeder (such auBerhalh des S e iyl S
ST) die Theorie, Praktiken und Regeln van L B e
Scrum kannt, versteht und einhalt
- “;a:"‘m";:f::'“:l':"““f“”'g"‘" SEbEL gte riam Team - Serum Team Develapar-innen das Scrum Team
it - Keine weiteren proskiven Projektteteiligten - Externe Betedligte auf Einladung Wenn PO oder SM aktiv am Sprint Backicy Stakenolder-innen
+ latein wahrer Leader: moderiert, coacht und (Stakeholder = Beabachter) mitarbeiten, nehmen sie als Developer:in teil
berat 8T und Organisation
+ Besaitigt Impadiments und kommuniziert mit Verantwortlichkeiten ule ule ule ule
allen Stakeholdern, um den Produktwert 2u U Umibat2ungs:, = Maximierung des Praduktwertes 0 8 =+ Erstellung des Sprint Backlogs M) = Justierung des Sprint Backlog = Vorstellung des Increments o e -3 Qualitatsmafinahmen generieren 0
meximieren € Enperisvartnaricn . § i : .
- Einhaltung der Scrum-Vorgaben -+ Definition des Sprint-Zisls: -+ Kontrolie des tagl. Fortschrittes. -+ Ggfe. Anpassung Product Backlag -3 Effektivititsmafinahmen generieran
+ Lebt und verbraitet die Scrum-Lafre “ = @8 @@ - * L o@e - w|®
- Sorgt dafiiy, das die Serum Events stattfinden ¥ Erreichung des Sprint-Ziels ]
Und Mehrwert stiften
Frequenz/ Timebox Max gin Menat, bleibt glsich dbar Miax. 8h fir sinmonatigen Sprint. 16 Minuten, jeden Tog zur selben Zeit am selben Ort. | - Max. &h far sinen cinmenatigen Spri Meax. 3h flr zinen sinmeonatigen Sgrint. Letries
Enticklungszeitraum. Event des Sprints Evert des Sprints, falgt unmittelbar auf Revien.
- Nach jedem Sprint beginnt safart der nichste
Sprint
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Enterprise Agile Frameworks

Overview of different enterprise agile frameworks

* SAFe and LeSS are the predominantly used enterprise agile frameworks
e Both frameworks are widely used

* Both frameworks have been implemented successfully or could be implemented incorrectly

Skalierung

Genutzte Scaling Frameworks (1/2)

/] Jses

—t

80%

80%

40%

20%

0%

Welche Scaling Frameworks sind in Ihrem Unternehmen im Einsatz?

54%
35%
23%
6 15%
% 9% "
3% 1%
Scaled Agile  Eigen- Large- Spotify- Nexus Serum at Teamof Disciplined Sonstiges Keine
Framework entwicklung Scale Scrum  Model Scale Teams Agile Angabe
(SAFe) (LeSS)
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Enterprise Agile Frameworks

SAFe at a glance (1/2)

Select SAFe configuration
SAFe 6.0
OVERVIEW  ESSENTIAL  LARGE SOLUTION PORTFOLIO  FULL
ESSENTIAL
B(;"i"”s “‘ ART Elow Continuous Delivery Pipeline
wners
Customer Centricity Solution
WSJIF
— AGILE RELEASE TRAIN. = &
rate @ N == ]
- -
Product ( 3 Product System \\ e - DBRH Conti S ®
Delivery Mgmt Archltec( $% Lean UX NFRs p i Deploy Context Vision
N ART
I;TE Design Thinking Backlog ¥ Release on Demand
Team Flow M System Demos W Cloud Roadmap

Agile Teams
)  Enabler |
2
g
H (o | Foaturo |
[
T

—_—
. g
Team and - = - g g 1
Technical Product g- /. @ Ca— 0 ) ]
ili Owner o E b Yo

@3

Agility SAFe Scrum

Built-In Toam . Iterations
3 Quali
Scrum Master / Team Coach - Y Backlogs . Pl
— Pl Objectives
=
Architectural Runwa
Business & Technology SAFe Team Kanban y Leffingwell, et al. © Scaled Agile, Inc.
Lean-Agile IDI® |can-Agile SAFe '('__:) Implementation P '.‘ E:::;?::us
i == Mindset Principles Roadma oL
Leadership == P — P Culture
= 3

")‘X

L -s‘ u‘—-

1;

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management

.Msg

Summary
* Several roles (and maybe hierarchies)
* Bigroom meetings with multiple teams

— PI-Planning,
— Inspect & Adapt (Review, Retro)

*  Team Meetings (with one team only)
— Refinement
— Iteration Planning Review, Retro

e Same Cadence with 5 Iterations and
with Exploration, Integration,
Deployment in an Iteration and PI

* Overall Consistent Approach on more levels
e.g., Design Thinking or Portfolio
Management (see next image)



Enterprise Agile Frameworks

SAFe at a glance (2/2)

SAFe 6.0

i @

Select SAFe configuration

OVERVIEW

O 3»=» BUSINESS AGILITY == %

ESSENTIAL

LARGE SOLUTION

.Msg

PORTFOLIO = FULL

OrganizaAll;?tayl Enterprise  Government
il oLiIo
Operational Value Streams Portfolio Flow FoR
pe —— Big Data Value Stream Management
S — NFRs e ||| M Enabler Solutions
- - —_— Portfolio &.0 (e, 0)
Lean ﬁ. ) Strategic  Portfolio Backiog g A get pe ey ¥ o Vision
Portfolio Epic Enerodise Themes Vision 7
M t P P! | N
anagemen Owners  Architect
Guardrails Development Value Streams @
OKRs
Solution Train Flow i LARGE SOLUTION
Solution
® 2 —— Demo _
: [ V] [ 7] Capability m
Enterprise Solution  Solution Compliance Pre-Plan o Deliver Solution Roadmap
Solution Mgmt Architect e MBSE |
Delivery v soLuTIoN N \ ’
™ SOUmoMMIENT) "~ Set-Based Solution Train TRAIN .’ g
STE Backlog :m:
oo
Al
ESSENTIAL
Bcn;slness L0 m Continuous Delivery Pipeline [
wners h
Customer Centricity S Solution Shared
l.- . AGILE RELEASETRAIN > .0‘ Services
[ 9 o
Agile £ £ - -
Product Product  System W [ C C c i 9
Delivery \" &P Mgmt  Architect Lean UX NFRs p Integrati Deploy Context S
ART CoP
o) Design Thinking Backlog 7 Release on Demand
R ° ° ° ° [0
Team Flow System Demos Cloud 1
Agile Teams R —— £) [ Enabier | 1 System
roam and " 4 s H - Toan
eam an g cature z H
: . ] em | A
Technical 020 g st | 2 R @ -
= = *™s
Agility Broduct g-.. — o (e o B © \/ A
Owner [ 3 SAFe Scrum M
< D easure
gullt—ln Iterations vOps & Grow
3 uality
Pl
Scrum Master / Team Coach - = Pl Objectives
o=
Architectural Runwa:
Business & Technology SAFe Team Kanban 4 Leffingwell, et al. © Scaled Agie, Inc
Lean-Agile IO | can-Agile Core SAFe Implementation “: SPC : '.‘ (L:onhr.!uous
Leadership == Mindset Values == Principles Roadmap ! @H ci?::::g
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Enterprise Agile Frameworks

LeSS & LeSS Huge at a glance (1/2)

PREVIOUS
SPRINT

SPRINT
PLANNING 1

SPRINT
PLANNING 2

TEAMS

Sp/ A SCRUMMASTER
o 0| & FEATURE TEAM

UYU e

STRUCTURE COMMUNITIES

WHY LeSS FRAMEWORK?

4
s

’07[
Nri
PRop ”?ll vs,

SPRINT REVIEW

)
Ooo@@g 9 tQ

a0
) g QQO COORPINATION

‘-Q % CQ vAny scrum

RETROSPECTIVE

OVERALL RETROSPECTIVE

W
rmc,,;g#;

NEXT
SPRINT

SPRINT
BACKLOG

s FEATURE TEAM

PROPUCT
BACKLOG
REFINEMENT
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Summary

LeSS does not talk much about hierarchies
or roles
Big room meetings with multiple team
— Planning 1
— Refinement
— Retro jumpsuit
— Review
Team meetings (with one team only)
— Planning
— Refinement
— Retro

Focus on technical Software Development
(not Portfolio)

11



Enterprise Agile Frameworks

LeSS & LeSS Huge at a glance (2/2) .IT]SQ

POTENTIALLY
SHIPPABLE
PROPUCT
INCREMENT

/

’t 5\ .\

PREVIOUS 'mumnu |

@
SR ms:ﬂmm; 7 2 9@0 T COORPINATION , /
PROPUCT
sy (
SCRUM MASTER REFINEMENT

& FEATURE TEAM
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Enterprise Agile Frameworks

Comparison chart of selected enterprise agile frameworks

Auf der Suche nach dem besten Agile Framework: SAFe, LeSS oder ...

Kategorie

Allgemeine Info

Referenz /
Einsatz

Einsatz

Bewertung

Einfiihrung

Besonderheiten

Kriterien

Von wem und wann?

Dokumentation

Basis (Scrum/ Kanban, ...)

Referenzkunden

Teamgrofie

Unterstiitzt standortiiber-
greifendes Arbeiten

Verbindlichkeit/
Strukturierungsgrad

Abhéngigkeiten
zwischen den Teams

Artefakte

Events und Zeremonien

Kosten / Lizenz /
Schulung

Was muss ,ontop“ getan/
entschieden werden?

Organisationskultur
Ist-Bild => Wunschbild

Risiken und Hindernisse

Besonderheiten

Rollen (extra)

LeSS

Craig Larman, Bass Vodde, 2005
LeSS.works

Scrum

Telekommunikation, BMW, UPS,
>30

LeSS: bis ca. 8 Teams;
LeSS Huge: ab ca. 8 Teams

anwendbar
Co-located

niedrig bis mittel

LeSS: moglich; LeSS Huge:
maoglichst keine Abhangigkeiten

Inkrement, 1 Produkt Backlog,
n Sprint Backlog, m Area Back-
logs, 1DoD

Overall Retro, groBes und
kleines Refinement, Planning 1
(which), Planning 2 (how), Daily
(6fter mal woanders teilneh-
men), Communities

agiles Mindset

Mindset )
organisatorische Anderungen

LeSS Test, Area Product Owner,
Travelers

Kosten / Aufwand

Nexus

Ken Schwaber, 2015

scrum.org (Nexus Guide)

Scrum

keine bekannt

3 bis 9 Teams

anwendbar

mittel

moglichst keine Abhangigkeiten
(oder minimieren)

Nexus Sprint Backlog, Product
Backlog, Increment

Nexus Sprint Planning, Nexus
Sprint Retro, Nexus Sprint
Review, Nexus Daily Scrum

gering

Agiles Mindset

Integration Team

Integration Team

Spotify
Henrik Kniberg, Anders Ivasson, 2012
labs.spotify.com

offen fur alle agilen Methoden

Spotify, ING, Deutsche Telekom,
Rewe Digital, > 4

Squad < 8, ab 4 Squads

nicht anwendbar
(Huddle Rooms)

mittel bis hoch

moglichst gering

Squad, Backlog, Roadmaps

Scrum Kanban Meetings, Hackdays,
Quartalsstudie, Chapter Meeting,
Gilde Treffen

abhangig von aktuellem
kulturellen Umfeld

ggf. Agile / Spotify Mindset Schulung

Agiles Mindset, willing to fail,
failure culture

kein Blick auf das Product Backlog
als Ganzes durch zu viel Autonomie

Autonomie Squads, Huddle-rooms,
Fehler-Kultur, Gemeinschaft von
Hierarchie, standige Mativation,
langfristige Ziele bei Squads

Agile Coach

Strukturierungsgrad / Verbindlichkeit

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management

Scrum @ Scale

Jeff Sutherland, 2018
scrumalliance.org
Scrum

SAP, Intel, Comcast, Allianz

Team So0S: 2-5 ; SoSoS 6-25
Mtarbeiter SoS <45; SoSoS <225

anwendbar
hoch
offen => eigene Governance moglich

Scrum Backlog, SoS Impedimemnt
Backlog, Release Plan

Scrum (Daily, ..); Scaled Daily Scrum,
Exec. Meta Scrum, PO Team Release
Planning

Lizenz: durchschnittlich;
Change: hoch; Training: niedrig

Change Mgmt: Transformation,
Setup; FW: Fehlende Vorgaben in
SoS entwickeln

Startup

Change Aufwand hoch,
Freiheit => Chaos?

ganze Organisation, methodische
Governance im SoS, nicht FW;
leichtgewichtig

Chief Product Owner

.Msg

SAFe

Dean Leffingwell, 201
scaledagileframework.com
offen fir alle agilen Methoden
Hoch / viele >60

ab 7 Teams

anwendbar aber nicht empfohlen
(Big Room Planning)

hoch

viele Abhéngigkeiten méglich
=>wird gesteuert

Program Board, Pl Objectives

Pl Planning, SoS, Syst. Demo; (epic,
feature, story) Dependancy Map Enabler

mittel bis hoch

Implementation Roadmap durchlaufen:
v.a. Schulung fir alle, LACE Team bevoll-
machtigen

eher geeignet fur traditionelle
Unternehmen, fur alle offen

kann fehlinterpretiert werden und Uber
bestehende Organisation Ubergestulpt
werden ohne viel zu &ndern

Selfassessment (Essential SAFe, Lean
Enterprise, Dev Ops Health,...), Imple-
mentation Map, geeignet fur (Weiter-)
Entwicklung von Programmen (mehrere
Produkte)

Release Train Engineer, Pro- duct Manager,
SPC, System Architect, Business Owner,
System Team

13
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Economic efficiency of IT projects



Agenda

Software engineering in industrial practice ol [ |Sg
Project management: economic efficiency

1. Basics and definitions of terms
2. Economic efficiency of IT projects
3. Literature
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Agenda

Software engineering in industrial practice ol | |Sg
Project management: economic efficiency

1. Basics and definitions of terms
2. Economic efficiency of IT projects
3. Literature
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Basics and definitions of terms

IT efficiency

IT investments éﬁ

* IT plans and IT projects often represent major investments
in the company.

* The often non-transparent benefits are offset by high
costs.

* Limited IT budgets require an objective prioritization of
these investments.

@)
IT organization @ %

* Profitability is a key issue for every company.

* The IT organization is seen as a cost driver.

* In contrast to "traditional" corporate functions, IT used to
be seen as a "black box" for decision-makers, but since the
rise of digital business models, the benefits of IT have
become clearer.

.Mmsg

Objective g é(

* Measurable, complete and sustainable criteria as a basis
for business decisions

* Ongoing monitoring of target achievement

Economic efficiency _  Benefits through IT

through IT IT costs

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management 17



Agenda

Software engineering in industrial practice ol | |Sg
Project management: economic efficiency

1. Basics and definitions of terms
2. Economic efficiency of IT projects
3. Literature
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Economic efficiency of IT projects

The phases of an IT project .IT]SQ

Planning Devel:pmen
Replaceme .
nt Operation

e

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management 19



Economic efficiency of IT projects

Neglected or unconsidered cost drivers .IT]SQ

Planning Development / Introduction
* Feasibility study / business * Implementation /

case Customizing
. Rough concept/ . } Planning Developmen < * Test/ Integration
* Make or buy decision « SLA creation
* Technical concept /IT « Commissioning / Roll-out

concept, design » * Organizational changes

Frequently neglected

cost drivers
Replacement Operation
* Waste disposal R * Adjustments
eplaceme i
* Data backup } P nt Operation < * Maintenance and care
* Data migration * Operating resources
» * Further development
* Release change

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management 20



Economic efficiency of IT projects

Cost allocation for IT projects

Planning Develct)pmen
60-80%
_ Replaceme .
of the costs are incurred nt Operation
during the operation of the ~

application.

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management
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20-40 @

of the costs for a typical
IT solution are
attributable solely to
the creation of the
application.

21



Economic efficiency of IT projects

Costs and benefits over the software life cycle .IT]S(_:]

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management

' Benefit
Total Cost of Ownership (TCO)
_______________________________ .
Planning I Development | I Replacement i v Net benefit .
''''''''''''''''''''''''''''' The balance of all cash flows (costs and benefits)
over the service life of an application results in
the net benefit.
y Costs

22



Agenda

Software engineering in industrial practice ol | |Sg
Project management: economic efficiency

1. Basics and definitions of terms
2. Economic efficiency of IT projects
3. Literature
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Literature

* Bernotat J., Stein J., “10 Tipps & Tricks zum Business
Case “, GPM-Magazin PMAktuell, 2/2007, S. 43-47

e Stein J, “Mit dem Business Case Wirtschaftlichkeit von
Projekten nachweisen — der Business Case sichert den
Erfolg von IT-Projekten”, GI/ACM-Regionalgruppe,
Karlsruhe, 25.09.2007

* Brugger R., “Der IT Business Case“, Springer, 1. Aufl.,
2005

24
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Large-Scale Project
Management

Cost estimation and calculation of major projects



Agenda

Software engineering in industrial practice
Project management: Effort estimation

Basics and definitions of terms
Bottom-up estimate (expert estimate)

Top-down estimation (use case points)

Bow N e

Literature

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management
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Agenda

Software engineering in industrial practice
Project management: Effort estimation

Basics and definitions of terms

.Msg

Bottom-up estimate (expert estimate)

Top-down estimation (use case points)

Blw|N e

Literature

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management
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Control of programs

When projects become "big"! .IT]SQ
What is the difference between a project and a major project?

* Project and major projects have the same definition

— A projectis a "project that is essentially characterized by the uniqueness of the conditions as a whole, e.g. objectives, e
time, financial, personnel or other limitations, project-specific organization.! f// \“«.
* Projects and major projects differ "only" in the characteristics of some criteria, usually the high quantity of e zl
objectives and/or delivery results (specification) and the scope in terms of time and costs. R
Unigue and innovative "Unique", there are fewer comparable projects
Limited in time Long term (> 2 years)
Interdisciplinary cooperation And many disciplines
Defined responsibility for results Project management, possibly co-project management
Complexity Very high complexity
Target Targets extensive, unstable
Limited resources High quantity of resources

1. Definitions: GPM (E-Book) | PM3 | DIN 69901-5 (DIN, 2009c)
© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management 30



Control of programs

Internal and external interfaces and service providers must be considered

in the same way as dual clients and other (agile) roles!

.Msg

Client (AG) WG

P Contractor (msg)
Company managemen  steering Committee

msg

msg client
Company managemen  steering Committee

Project
Project management
Interface 11 Project
e.g. works council Office

Interface 12 ‘
Subproject Sub- Subproject Sub- Subproject Sub-

TrerEea . project management project management project management
Team 1 Team 2 Team ...

Internal \J \-J \-J
Interfaces | External

Service provider |1

Service provider 12

L. Service providerl...

Internal

External

Interface E1
Interface E...

Service provider E1 Service providerE...
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Service provider
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Basic definition of the term

Cost estimates are always based on practical experience and intuition

»Prognosen
sind besonders dann schwierig, wenn
sie sich auf die Zukunft beziehen.*
Tasks
Perform

Experience
Calibrate
(Re)estimate
expenses
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Efforts
measure
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Basic definition of the term

The limits of intuition are reached in large-scale projects ol [ |Sg

* Expert estimates are based on the experience of experts:
Each element of the parts list is individually estimated by the expert

* Expert: At least 3 x a comparable task/project carried out by yourself
* Assumption: a typical (small) project takes 9 months:

Project A Project B Project A' Project C Project A"

|
1
0 9 18 27 36 45 months
< >
Expert after 3.75 years

v

* Assumption: a major project or program lasts 3 years:

Project A Project B Project A' Project C Project A"
| | | | |
1 1 1 1

v

|
1
0 3 6 9 12 15 years
< >
Expert after 15 years ©
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Basic definition of the term

Estimation databases with FSM (Functional Size Measurement) ol [ |Sg
overcome the limits of intuition in large projects

Project 1
Project 2
Project 3 } Estimation DB } Projectn+1
Standardization
necessary with regard
. to
Project 100 - Size (FSM)
Complexity
‘| |l bt * Environment
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Basics and definition of terms

The effort model? structures project activities according to task categories ol ns
— All activities in a project can be clearly assigned!

project in Releases
Project content

| Specification | Construction REA Realization Integratlon Commmsuonmg evaluations

SP - IST CON-T REA-T INT - TVO IB - ABN

IST - System analysis Construction of the T-steps Realization of the T-steps All test preparations Acceptance
CON-A INT - SYS

SP - ALLG Construction of the A-st REA-A K 1B - ON

General specification expenses S St Realization of the A levels (i) S o ks Introduction and operation E1 LEVEI 1
EONt- I:E' DE design and data ty) INT- VBD

SP-TOPIC onstruction esign and data types REA - DB Composite test 1B - DOK .

Specification of topics and data Development and maintenance of Documentations Structures the task catego ries from level
KON - MIG databases INT - BUGFIX 2 according to subject areas

SP - AFTER Conception of migration, etc. REA - MIG Ug Tixes IB - SCHOOL

Reworking (FK 1.1) CON - ALLG Migration and initial fillings INT - NEKT Implementation of training courses
General design effort Non-functional tests

SP-QA REA - Q5 IB-QS

QA to specification CDI_'d -QA i QA in realization INT - QS i Implementation of QA
QA in construction Implementation of QA E2 Leve | 2

Defines the task categories of a project.

Project coordination Project technology All activities in a project fall into one of
these task categories.

PK - PL PK - PM PK - QK PT-TI PT- KM

Project management Project management Quality and knowledge management Technical infrastructure Configuration / release management
PK-CD PK - MTG PT-SEU

Executive design Meetings Software development environment

Implementation
PN | Incidental project expenses
— — = = = Serves to group the subject areas
| PN - EIN Team building / familiarization | | PN - REISE Travel times | I PN - STORT Multiple locations I

belonging to the implementation

CR | Change Requests |l ADVICE \ Consulting

1. Source: Dissertation "Use Case Points 3.0" by Dr. Stephan Frohnhoff, University of Paderborn, 2009
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1. basic definition of the term

We distinguish between bottom-up and top-down estimation methods .IT]SQ

@ Bottom-Up Top-Down

P on
o - o ‘ o ‘
€

A Conversion

implementati f (x)
on

# Window

i N
- J
o €
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1. basic definition of the term

Bottom up is the preferred estimation strategy .IT]SQ

Estimation strategies

* Overall estimate of the project effort using mathematical algorithms based on the functional
Top-Down requirements. Generally only used by msg for plausibility checks.
* The expenses of each expense item are determined separately and added together to form the total
@ Bottom-Up project gxpenses. .
* In atypical msg project, we take a bottom-up approach.
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1. basic definition of the term

Overview of estimation methods

Algorithmic
methods

cocomMmo
Function Points
Use Case Points

e Calculation of expenses by
formula, usually empirically
proven

* Based on measurable
product variables, e.g. LoC,
requirements or specification

* Partly time-consuming, but
good results

Comparison
methods

Analogy method

Makes reference to
development projects
carried out

No measurable product
variables such as LoC
required

Recalculations of old projects
necessary

Key figures
methods

Multiplier
methods
Percentage meth.

e Similar analogy method, but
you need measurement data
from completed projects

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management
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Expert
estimates

Individual estimation
Delphi method
Estimation test / PERT method

* If possible, use the analogy
method

¢ Initial estimation of new
requirements using expert
knowledge
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Agenda

Software engineering in industrial practice
Project management: Effort estimation

Basics and definitions of terms

.Msg

Bottom-up estimate (expert estimate)

Top-down estimation (use case points)

BlW|N e

Literature
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Bottom-up estimate (expert estimate)

Expert estimates are a widely used method for all types of .IT]SQ
for all types of development projects

* Systematic bottom-up estimation by experts based on their
wealth of experience »Prognosen

sind besonders dann schwierig, wenn
sie sich auf die Zukunft beziehen.*

* Estimated items are derived as expense items on a project-
specific basis

e Often the only viable option for "inhomogeneous" or highly
customized projects

* Different variants of expert estimation differentiate the
system and scope of expert involvement:

* Single estimate: A single expert determines the estimated values for a
specific expense item

* Delphi method: Several experts carry out their estimates anonymously
and separately from each other

* Estimation retreat: Several experts estimate in a joint estimation
workshop
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Bottom-up estimate (expert estimate)

Expert estimate -

Detailed information: Comparison of the variants

Individual estimate

* Asingle expert determines the
estimated values for a specific expense
item.

* Accuracy depends largely on the
experience of this expert.

* High responsibility for one person

* One-sided assessment of expenses and
uncertainties

Pragmatic but
slightly imprecise

Delphi method

Several experts carry out their estimates
anonymously and without coordination
among themselves.

Merging of the estimate by the PL
if necessary in iterations in the event of
(large) deviations.

Correction options for the estimated
figure without losing face

No peer pressure

Reliable but very time-consuming
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Estimation exam /
Planning Poker

Several experts estimate "online" as part
of a joint workshop.

Immediate consolidation of expenses and
plausibility checks

Content discussions in the event of major
deviations

Group agrees on expense per estimate
item

Becoming aware of risks

Consistent level of information in the
team

Better than average values but also time-

consuming
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Bottom-up estimate (expert estimate)

The effort estimation consists of several steps

Activity

* Breakdown into tasks (parts list)
* Estimate tasks individually
* several independent estimates

+ cross-sectional effort as
%-experience values

Valuation with calculated hourly rates,
+ FP risk + warranty

* Plausibility check through
* Project plan and employee mountains
* Relationship between the project phases
* Comparison projects

Target / actual comparison

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management
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Result
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Net expense

v

Gross expenditure

v
Total budget

v
Plausible budget

4

Budget projection
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Bottom-up estimate (expert estimate)

Everything that requires effort ... .IT]SQ

All project-related activities

Expense items The list of all expense items is given in the parts list

(estimated item) Not every expense item has to be a 1:1 work result

Expense items do not have to match the subsequent planning units

Work result
Deliverable * e.g. technical concept, dialog, system documentation
Result
Other . . . . .
. * e.g. conducting a review, project management, meeting, kick-off event
Activities
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Bottom-up estimate (expert estimate)

We estimate expenses in person days (PT) of 8 h .IT]SQ

* It must be possible to complete 1 person day (PT) Planning and estimation view
in 8 hours (!) - not in a 10-hour day (or 24-hour

day ©).

* We do not estimate set-up times separately, i.e.

each effort figure also includes time for drinking “ e
coffee, short breaks, reading emails, tidying up
1PM=20PT
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Bottom-up estimate (expert estimate)

Cost and estimation uncertainty are determined for each estimation item ol [ |Sg

Total expense := estimate + expense risk

Estimate

Procedure for determining the expense and the estimation risk using an estimation method.

In all cases, this is based on fixed requirements or at least documented assumptions about the
project content and framework conditions.

The result of the estimate is the full cost of the project in PT (as opposed to the calculation: €).

Expense risk

X% of the estimation uncertainty.
The estimation uncertainty is not added to every expense item, the determination depends on the
assessment of the person responsible for the offer.
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The foundation of the agile fixed price - Pillar 2: Fixed price

What does "fixed price” mean?

Definition of fixed price:
Delivery ...
v" of adefined result
v/ atacertain point in time &
v' for a fixed price

Problems of the fixed price (waterfall process model)

= Dynamic changes result in a "specification decay" of the defined
event
e.g.changes ...
= ofthe market
= thetechnology
= ofthe product
= oftheenvironment
= the stakeholder / contact person
=  the company's priorities

= Customer & service provider do not work together indirectly

= Bureaucratic effort for contract amendments due to the above-
mentioned changes

.Mmsg

Specification

n
>

100% complete,
correctly defined

specification and estimate

e
100%

Expire per month
3% of the

fication®
~Specificatio

After one year
36% of the
specification has

After two years
69% of the specification
has expired

100% is specified,

100% of the specification has been
implemented,

only 31% are still usable

Time

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management

50



The agile fixed price

How does an "agile fixed-price project" work?

1. )

Vision/goal

2.
Reference EPIC

3.
More EPICs

4,
More EPICs

Joint definition of the overall objective
Identification of an EPIC as a reference EPIC (high
priority, early development)

Complete break-down into user stories &
estimation (e.g. with Planning Poker & Story
Points) based on one / several

reference user stories

-> Customer & service provider together
Story points are converted into costs

Joint estimation based on the reference EPIC using
Magic Estimation

Specification & estimation is created shortly
before the functionality is implemented:
"Changes", "Experience" & "Feedback" are
incorporated promptly, so that

= the specification decay is low &

= |ess conceptual WASTE is created

.Msg

Specification

Expire per month

3% of the specification also
applies to the reference EPIC
- little design WASTE

Earnings risk
o ¥ months ¢

100% complete,

correctly defined specification and
estimation

- but only for the reference EPIC
- less planning WASTE

100% is specified,
100% of the specification has been implemented,

100% is usable

an

Costs

. -
2 2 Time

Changes to already implemented
functionality are also available in the
agile fixed price

- only significantly less!

- less implementation WASTE
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Bottom-up estimate (expert estimate)

Practical example: Structuring a parts list

tagzgaazazaz

prgzEeasxs
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Structuring according to the
requirements of the customer

Abstract, project-specific structuring of
the project content according to
components & topics

Project-specific detailing
into individual expense items
(estimated items)

Estimated workload in processing days
(PT)
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Bottom-up estimate (expert estimate)

Practical example: Project controlling of the individual backlog items /
program increments / sprints

x|y s | Ui |Uam | Vanrs oy n @R x| M|t o * As part of the changeover to an agile
& C Y & htipsy//egp-jira.infiduciagad.de/secure/RapidBoard.jspatrapidView=1039&projectkey=FR.. %+ O & @ =& €
I ——— R approach, central management was significantly
B —— strengthened ("ART team").

Burndown Chart switch report v . .
T T ey e n * Progress and budget controlling takes place at sprint
E 324h
o = and Pl level as well as globally. A number of
= . S automated evaluations are already available or are
@ .. currently being developed. Measured KPIs include:
L
x § * Team performance
% z ot * Adherence to the sprint scope and the planned effort
Z ® * Budget consumption, burn-down charts, regular residual cost

estimates
O O;/‘O(tﬁﬁ 1:08 FRMiﬂO Sprinl. started by Jan & V - V 1; -
» S i »
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Bottom-up estimate (expert estimate)

The key figures of the expense model are used to check the plausibility of .IT]SQ
an estimate

Kennzahlenplausibilisierung

Erfahrungswerte aus
Kennzahlen Schatzung Aufw.-Modell Kommentar
(~1o-Bereich)
von bis Median
SP / PI Detailspezifikation fertig bzw Rest nach Aufwand bis v1.0
KON / UM 13% 9% 25% 17%
REA / UM 53% 35% 65% 52%
INT / UM 34% 17% 40% 32%
INT-BUGFIX / UM 8% 5% 19% 13%
PK / PI 45% 15% 40% 28%
PK-PL / PI 16% 6% 18% 12% |PL & Entwicklungsleitung, daher mehr als normal
PK-PM / PI 3% 2% 6% 4%
PK-CD / PI 12% 4% 12% 8%
PT /PI 17% 3% 10% 6% [DevOps sind mit eingeplant (zusétzliche Resource)
PN-EIN / PI 1% 2% 7% 4%
QS /Pl 0% 3% 8% 5% |[wurde nicht separat geschéatzt, sollte aber abgedeckt sein

* We define a key figure as any quotient from two task categories of the expense model. This means that each key figure has a clear meaning
in terms of content, which is a prerequisite for the company-wide use of key figures.

* The key figure plausibility can be plausilized,
¢ all expense categories were comprehensively covered in the estimate.
* thedistribution of the workload appears to make sense based on experience from previous projects.

* The empirical values for percentage distribution only serve as guidelines, as each project is individual. However, major deviations should at
least be questioned and justified.
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Bottom-up estimate (expert estimate)

As an initial guide to team size
and project duration is Brook's rule of thumb

Timet
- Development time
Communicative part
— —
Less division of labor More coordination
sharing possible required
Productive share (1)

>

Optimal n = number of

number of employees employees
number

\
Optimal team size ~ V Expenditure in PM
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"The man-month as a measure of the amount of
work is a dangerous and misleading myth. The
term wants to make us believe that agents and

months are interchangeable factors"

Fred Brooks in "The myth of the man-month"
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Bottom-up estimate (expert estimate)

The cost estimate is checked for plausibility using an employee .IT]SQ
checked for plausibility

* Qutline the project schedule with estimated duration and team size Number of
e Calculate area, here: 30 time months (ZtM) Employees
6 N
* 17tM = 0.8 BM due to public holidays, training, illness, meetings, etc.
* Here the conversion from ZtM to PM results in: 30 * 0.8 =24 PM :
* Does this match the cost estimate?
4~
3 N
2 N
1 N
O N 1

Jun Jul Aug Sep Oct Nov Dec

© msg | WS 2024/2025 | Software Engineering in Industrial Practice - Module 10: Large-Scale Project Management 59



Bottom-up estimate (expert estimate)

From the number of employees and the total effort
the project duration can be determined

In this example, the total expenditure of 104 PM was spread over 14 months:

Maximum 11 employees, average 8.9 employees or 7.4 PM, team structure and maximum team size are reasonable.

Number of employees

%]
1

o

M J J A 5 0 M D J F M A M J

lmameanima | 5 8 9 10 11 11 11 11 11 10 10 | 10 5 2
Expenditure [BM] (10/12) 4,2 65 73 86 94 94 94 94 94 85 85 81 39 17
Cumulative expense 4,2 11 18 27 36 45 55 64 74 82 91 99 103 104
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Bottom-up estimate (expert estimate)

The budgeting of the project includes - in addition to the expenditure

other parameters

Parameters

All parameters

Hourly rate

Gross expenditure * hourly rate

Travel expenses

Fixed price risk surcharge

Warranty

Other costs

>

Method

.Mmsg

Experience value

Imputed
specifications

Concrete or % of gross
expenditure

Determined by management;
according to qualification or mixed hourly rate

Determine average hours / day

Calculate overtime 8-9h/day
Number of trips * average costs up to 14 %
10-25%
3-10%

Acquisition costs for hardware, software per
shopping list
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Only "pass-through" or with
surcharge
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Bottom-up estimate (expert estimate)

Summary of the principles .IT]SQ

Concrete

As many expense items as possible are specifically estimated; as few as possible are determined by percentage
mark-ups.

Estimation uncertainty

The estimation uncertainty is recorded for each estimated expense item. However, only one expense figure is
then recorded for each estimated item, which forms the basis for subsequent project planning and costing.

Expense sheet

The result of the estimate is documented in the so-called expense sheet.

Completeness

The expense sheet is used to ensure that the figures are complete and plausible.

Premises

You often come up against limits (because something is not clearly specified, because something is unclear,
because something has been forgotten). In this case, you formulate premises for the estimate, which become the
basis of the offer.
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Top-down estimation (use case points)

Motivation for the use of use case points ol [ |Sg

* Top-down estimation method for quick estimation of projects

* Overall estimation of the project effort with the help of mathematical algorithms
* Estimation based on functional requirements (use cases)

* Generally only used to check the plausibility of the expert estimate

* But also enables quick (rough) budget estimates

* The more estimates are made in an environment, the more accurate the method can be
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Top-down estimation (use case points)

Development of functional size measurement

.Mmsg

De Marco's A Object ISO "FSM"
Bang Metric Digif Pl Points Standard
o o o Q@
DeMarco01982 Sneed 1989 Sneed 1994 1SO 1994
Feature 3D Function Metrics for .
Eeffis Feffinis Objectory Use Case Points UCP 1.0||UCP 2.0
[ J o o > > O =
/ / / \ Rational 1999 Capgemini sd&m
Full Function COSMIC || COSMIC | RE[erikeyshi COSMIC
Jones 1986 Boeing 1991 Karner 1993 Points 1.0 FPP 2.0 FPP 2.1 2003 Version 3.0
o—>0 >® >Q® >0 —>
ff COSMIC2007
Function Point Function Point Function Point Function Point Function Point | | Function Point | [E{@)7ele2IsH| | Function Point
Analysis Analysis Analysis 3.4 Analysis 4.0 Analysis 4.1 || Analysis 4.1.1 2003 Analysis 4.2
/, / I
o >® > ._-/ >® >® .’ >0 >® > >
IBM Albrecht Albrecht IFPUG 1990 IFPUG 1994 IFPUG 1999 IFPUG 2001 IFPUG 2004
1975 1979 1984
ISO 29881:
2008
Mark Il FPA Mark Il FPA 1SO 20968:
1.0 1.3.1 2002 FiSMA
E.)
® o »® ISO 24570
Symons UKSMA 2005
1988 1998 o
NESMA
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T —
1975 1980 1985 1990 1995 2000 2005 2008

Source: Lother, M.; Dumke, R.: Points Metrics - Comparison and Analysis. in: Dumke et al (Eds.): Current Trends in Software Measurement - Proceedings of the 11th IWSM.
Proceedings of the 11th IWSM, Montréal, Shaker Verlag. Aachen. pg: 228-267. 2001; supplemented by S. Frohnhoff, sd&m AG
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Top-down estimation (use case points)

The Use Case Points (UCP) method is based directly on a use case-based .IT]SQ

specification and is very easy to apply

Com- Actuator
Use Case . i Actuator Type
plexity Use case weight yp weight
Manage order high —> 5 Master data Neighboring system (API) —> 2
Manage customer simple —> 1 Business partner Neighboring system (protocol) —> 2
Manage product medium —> 3 Retailer User interface —> 3
- -
Z Use case weights + Z Actuator weights
\ )
Y
M-factor X T-factor X A-factor = Adjusted use case points
Questionnaire Questionnaire Use Case
with with Points

Cost factors Cost factors Productivity

factor

Effort across all phases!

Individual analysis —» Calculation according to standard metric M Calculation according to proprietary metric 1) according to mapping to expenditure model
(simple, medium, complex)
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Top-down estimation (use case points)

The UCP method requires a technical determination of size .IT]SQ

Suitable Not suitable
* Individual development * Product adaptations
* New development * Maintenance, i.e. minor adaptation of existing systems
* New development of specialized business processes in * Technology levels, control systems

operational applications

* Master data maintenance systems

v

Method is unsuitable,
if the scope of system adaptations is poorly captured by use cases,
z. e.g. for technical levels in which the technicality (A-factor) changes only slightly
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Literature

* https://www.msg.group/images/msggroup/services/techrefresh/Disser
tation_Use_Case_Points_3.0_Frohnhoff_msg.pdf = Search for "UCP"

* Balzert, H.: Textbook of Software Engineering, Volume 1, Software
Development. Spektrum Akademischer Verlag, 2nd edition, 2000.

* Siedersleben, J.: "Softwaretechnik - Praxiswissen flir Software-Ingenieure"
2nd revised and updated edition, Hanser Verlag, 2003.

* Frohnhoff, S.; Jung, V.; Engels, G.: "Use Case Points in der industriellen
Praxis" In "Applied Software Measurement - Proceedings of the
International Workshop on Software Metrics and DASMA Software
Metrik Kongress", Abran, A. et al. Eds. Shaker Verlag, 2006, pp. 511-526

* Cockburn, A.: "Writing Effective Use Cases", Addison-Wesley, 2001.

* Smith, J.: "The Estimation of Effort Based on Use Cases", Rational
Software, Cupertino, CA.TP-171, October 1999.
http://whitepapers.zdnet.co.uk/0,39025945,60071904p-
390006299,00.htm
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