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Abstract

Agile and lean software development practices have been developed in early 2000 and
continuously gained popularity every since. Concepts for multi-project management in
the field, on the other hand, have only started to evolve very recently. Currently estab-
lished agile and lean literature does not really focus on this issue. Publications tend to
deal with very specific approaches such as e.g. organization-wide agile and lean trans-
formations. This observation is the motivation for a further investigation and evaluation
of agile and lean values in a multi-project management environment.

The thesis begins with an analysis of known traditional process frameworks to draw
conclusions for lean and agile practices. Then known lean-agile multi-project manage-
ment approaches in literature and research are examined. Furthermore, a case study is
conducted covering three projects in a distributed development environment. The lean-
agile practice in use is then analyzed, evaluated and improved with regard to the theo-
retic concepts. In conclusion, the adoption of lean-agile values in traditionally grown
and run organizations is discussed in light of findings from the case study and the litera-
ture review.

Results show that almost all regular traditional multi-project management goals also
have a lean-agile counterpart. However, the ways in which they are achieved are com-
pletely different, e.g. regarding hierarchies and styles of management. The application
in traditional organizations imposes several constraints, e.g. former project managers
may not want to let go of established hierarchies and handicap the self-management of
teams as fake Scrum Masters.

The review of the lean-agile approaches revealed that the shared highest goal is to pro-
vide transparency across the value stream, which is especially important in a multi-
project environment. Moreover, simple communication is the preferred means to deal
with impediments, in the Daily Scrum, Scrum of Scrums or an optional third-layer Meta
Scrum. Apart from communication and interaction, transparency is achieved via incre-
mental planning and prioritization in all the examined approaches.

Finally, a best practice lean-agile multi-management approach is suggested combining

several ideas.

Keywords: agile, lean, Scrum, Kanban, multi-project management, distributed
development



Kurzfassung

Konzepte fiir lean-agiles Multiprojektmanagement haben sich erst kiirzlich begonnen zu
entwickeln. Die aktuell vorhandene Literatur beschéftigt sich priméir mit sehr speziellen
Herangehensweisen, wie z.B. organisationsweite agile oder schlanke Transformationen.
Diese Beobachtung stellt die Motivation fiir eine ndhere Untersuchung und Evaluierung
agiler und schlanker Methoden im Multiprojektmanagement dar.

Die Diplomarbeit beginnt mit einer Analyse bekannter traditioneller Prozessstandards,
um Riickschliisse fiir lean/agile Methoden ziehen zu konnen. Es folgt eine Untersu-
chung lean-agiler Praktiken aus der gegenwartigen Literatur und Forschung. Zusitzlich
wird im Zuge eines Fallbeispiels der lean-agile Multiprojektmanagement-Ansatz fiir
drei Projekte in einer verteilten Entwicklungsumgebung untersucht, evaluiert und in
Bezug zu den vorangehenden theoretischen Konzepten verbessert. Abschlieend wird
die Einfiihrung lean-agiler Werte in traditionell gewachsenen und gefiihrten Organisa-
tionen diskutiert. Als Grundlage dienen die in dieser Arbeit gewonnenen Erkenntnisse.

Die Ergebnisse zeigen, dass fast alle traditionellen Ziele im Multiprojektmanagement
auch ein lean-agiles Gegenstiick haben. Die Herangehensweisen zur Erreichung dieser
Ziele sind jedoch héufig in krassem Gegensatz zueinander, z.B. in Bezug auf Hierarchi-
en oder Managementstile. Die Anwendung lean-agiler Ansitze in traditionellen Organi-
sationen wirft hidufig Probleme auf: so wollen frithere Projektmanager oft thren Status
und festgefahrene Hierarchien nicht einfach so aufgeben und behindern daher die
Selbstorganisation der Teams als Pseudo-Scrum Master.

Die Untersuchung verschiedenster lean/agiler Praktiken hat verdeutlicht, dass das ge-
meinsame oberste Ziel die Erreichung von Transparenz iiber die gesamte Wertschop-
fungskette darstellt. Dieser Punkt gewinnt im Multiprojektmanagement noch mehr an
Bedeutung. Uberdies haben sich schlanke Kommunikationswege als bevorzugtes Mittel
herausgestellt, um Hindernisse aus dem Weg zu rdumen: im Daily Scrum, Scrum of
Scrums und in der optionalen dritten Ebene, dem Meta Scrum. Abgesehen von Kom-
munikation und Interaktion wird Transparenz in allen analysierten Ansidtzen mit Hilfe
von inkrementeller Planung und Priorisierung erreicht.

Als Abschluss der Diplomarbeit wird ein ,,Best Practice*-Konzept fiir lean-agiles Mul-
tiprojektmanagement présentiert, das die Ideen mehrere Ansdtze kombiniert.

Keywords: agil, lean, Scrum, Kanban, Multiprojektmanagement, Verteilte
Entwicklung
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1 Introduction

1.1 Problem Statement and Motivation

Multi-project management (MPM) describes the practice of managing related projects
and the need of sharing resources between them, e.g. team members working on several
projects. This often also involves prioritizing projects according to business goals.

Lean Management (also known as Just-in-Time Production) has been introduced by the
Japanese automobile company Toyota in 1978 (Japanese: [Ohno78], English transla-
tion: [Ohno88]) and has found its way into software engineering in 2003 with [Ande03]
and [PoPo04], where lean principles have first been applied to IT development.

Agile software development has gained increasing popularity since [Beck00] in year
2000. Both agile and lean practices can be seen as lightweight development methods
that share common values. [KnSk10], for example, has pointed out many similarities in
his comparison of lean follower Kanban and agile follower Scrum. [Valll1] examined a
possible combination of Kanban and Scrum by developing a hybrid process.

However, multi-project management has only started to evolve in this field (cf. chapter
4) compared to traditional approaches (cf. chapter 3). Therefore more light will be shed
on the issue during the course of this thesis, i.e. on existing approaches in traditional
process frameworks and lean or agile ones.

The author’s personal motivation is furthermore to examine a lean-agile multi-project
management in the case study, which is conducted in an Austrian IT company' (cf.
chapter 1.4) that has incorporated agile principles to daily software engineering. The
approach will be analyzed and evaluated. Moreover, the experience gained will be used
to elaborate a lean-agile best practice with respect to the existing concepts.

This thesis is not about large-scale or Distributed Software Development®. It solely fo-
cuses on lean and agile procedures to manage several small to medium-sized projects
with shared resources simultaneously. A medium-sized project, as understood in this
thesis, may consist of up to ten Scrum teams with ten being the exception rather than the
rule. A Scrum team typically consists of five to nine members [Pich08].

' The company will remain anonymous in this thesis, as agreed upon by all parties
? Although the case study touches the subject, it is not one of the main concerns of this thesis
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1.2 Objectives

The aim of this thesis is to improve and emphasize multi-project management also in
medium-sized lean and agile environments, as it is part of everyday software engineer-
ing.

This 1s achieved by answering the following research questions:

1. Which traditional Multi-Project Management approaches are the most accom-
plished?

First of all, traditional approaches are examined since they are more experienced than
agile and lean practices and thus conclusions can possibly be drawn.

2. What has to be changed in traditional Multi-Project Management to adjust it to
Agile or Lean project environments?

It will be reviewed which parts of traditional approaches can be used in lean and agile
environments, i.e. their consistency with the Agile Manifesto (cf. [BeBeOl]) is ana-
lyzed.

3. What has to be changed in known practices of Lean and Agile Multi-Project
Management to achieve an improvement?

The answer to the last and most important research questions is a conclusion from the
two precedent questions and the case study.

The scientific accomplishment of this master thesis is an improvement of multi-project
management in lean and agile software development. This is achieved by looking at the
best practices for traditional approaches (research question 1) and examining how they
need to be modified in order to work in lean and agile environments (research question
2). After this research phase a case study in an Austrian IT company will be conducted
to get hands-on experience on multi-project management in a medium-sized environ-
ment and evaluate the answers gained so far. Afterwards a concluding answer to main
research question number 3 is presented. The detailed procedure can be found in the
following chapter.
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1.3 Methodology

Research is divided into the following phases:

Phase I: Analysis of Theoretical Background
In this phase the theoretical background of this thesis is analyzed, i.e. multi-
project management in general, agile software development with the follower
Scrum and lean software development with the follower Kanban. Concluding to
this phase, related work in the field is presented.

Phase II: Traditional MPM to Lean-Agile MPM

In this phase extensive literature review is conducted to identify best practices
for traditional approaches. Furthermore, it is examined which conclusions of
traditional multi-project management (MPM) hold true for lean and agile MPM.
Additionally, already existing approaches for Kanban (lean) and Scrum (agile)
are examined in this phase as well. This phase provides answers to research
questions 1 and 2.

Phase III: Case Study

During the case study a lean-agile MPM approach is analyzed and evaluated in
an Austrian IT company. Additionally, improvements are suggested in light of
the outputs of phases I and II.

Phase IV: Discussion & Conclusion

Identified problems in theory and practice and improvements for lean-agile
MPM are discussed in consideration of the three precedent phases. This phase
provides the answer to the main research question (number 3). The phase ends
with an overall conclusion to this thesis and an outlook to future research oppor-
tunities.

1.4 Partner for Case Study

The case study of phase III (cf. chapter 1.3) involves medium-scale Scrum of about 30

people working on three different products that share the same codebase in a multi-team

and multi-site development environment. As a consequence, several organizational tools

for multi-project management have been established that will be analyzed and evalu-

ated. Problems and strengths of the approaches in use will be identified and improve-

ments suggested. In conclusion, a critical view on the case study’s findings with regard

to known multi-project management approaches is presented.
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The case study partner will remain anonymous in this thesis. All of the documents, ex-
periences and findings gained during the case study will be generalized to protect the
partner’s identity.

1.5 Thesis Outline

Chapter 2 provides definitions and a theoretical background to the research questions,
1.e. it gives a short view on multi-project management and explains lean and agile soft-
ware development and its most famous followers Kanban and Scrum. Concluding to
this chapter, related publications are commented.

Traditional multi-project management (MPM) is the focus of chapter 3. Possible con-
clusions for lean and agile MPM are analyzed.

Chapter 4 presents known practices of lean and agile multi-project management in lit-
erature and research respectively.

A case study is conducted in chapters 5 and 6. The lean-agile multi-project management
approach in use in an Austrian IT company will be analyzed in chapter 5 and evaluated
in chapter 6 alongside improvements and lessons learned.

Chapter 7 discusses results and provides a concluding answer to the research questions.

In chapter 8 the conclusion to this master thesis as well as an outlook to further research
possibilities in the field are presented.
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2 Definitions

This chapter provides a short overview of multi-project management, as it is used dur-
ing the course of this thesis. Furthermore, agile and lean software development is pre-
sented and its most successful followers Scrum and Kanban, respectively (based on
[Valll1]). The chapter ends with comments on related work.

2.1 Multi-Project Management (MPM)

Multi-project management (or MPM in short) is understood as Program Management
(or Programme Management’), as defined by the Project Management Institute (PMI)
in the following citation:

“Program management focuses on the project interdependencies and helps to deter-
mine the optimal approach for managing them.” (p.10, [Pmbok08])

[Pmbok08] also speaks of “centralized coordinated (program) management” (p.10),
which may not be suitable for lean and agile project environments. This is also one of
the concerns of this thesis (see chapter 3). Since program management in literature
mostly refers to the definition given in [Pmbok08], this thesis uses the more general
term Multi-Project Management to stress the difference to traditional program man-
agement. In denotations of PMI however, program management represents multi-project
management the closest.

Robert Prieto defines the difference between project management and program man-
agement in [Prie08] as follows:

“Program management is not just the sum of all project management activities but also
includes management of the risks, opportunities and activities that occur ‘in the white
space’ between projects.” [Prie08]

So multi-project management introduces new tasks to enable the management of the
whole program rather than individual projects.

Another term not to be confused with multi-project management or program manage-
ment is Project Portfolio Management (PPM). [Pmbok0O8] makes the distinction as
shown in Table 1.

? British English
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PROJECTS

PROGRAMS

PORTFOLIOS

Scope Projects have defined Programs have a larger scope Portfolios have a business
objectives. Scope is progres- and provide more significant scope that changes with the
sively elaborated throughout benefits. strategic goals of the organiza-
the project life cycle. tion.

Change Project managers expect The program manager must Portfolio managers continually
change and implement expect change from both inside | monitor changes in the broad
processes to keep change and outside the program and be | environment.
managed and controlled. prepared to manage it.

Planning Project managers progressively Program managers develop the Portfolio managers create and
elaborate high-level information | overall program plan and create | maintain necessary processes
into detailed plans throughout high-level plans to guide and communication relative to
the project life cycle. detailed planning at the the aggregate portfolio.

component level.

Management | Project managers manage the Program managers manage the | Portfolio managers may
project team to meet the program staff and the project manage or coordinate portfolio
project objectives. managers; they provide vision management staff.

and overall leadership.

Success Success is measured by Success is measured by the Success is measured in terms
product and project quality, degree to which the program of aggregate performance of
timeliness, budget compliance, satisfies the needs and benefits | portfolio components.
and degree of customer for which it was undertaken.
satisfaction.

Monitoring Project managers monitor and Program managers monitor the Portfolio managers monitor
control the work of producing progress of program compo- aggregate performance and
the products, services or results | nents to ensure the overall value indicators.
that the project was undertaken | goals, schedules, budget, and
to produce. benefits of the program will be

met.

Table 1: Comparative Overview of Project, Program and Portfolio Management [Pmbok08]

To stress the difference further, the following figure represents a possible arrangement
of projects, programs and portfolios in a typical organizational environment (adapted

from [Opm308]):
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Figure 1: Typical Organizational Environment (cf. [Opm308])

Both Table 1 and Figure 1 point out that programs are the links between projects and
portfolios from an organizational point of view.

Another term, which needs to be distinguished from multi-project management, is /T
Governance. According to [Meye03] the IT governance summarizes principles, meth-
ods and actions to assure that business goals are met, resources are spent responsibly
and that risks are being monitored appropriately. [TjKa05] argue that every organization
should have IT governance mechanisms applied to some extent.

The relation between IT governance and portfolio management is as follows: "Many
organizations, including governments, are looking to enterprise IT governance to sup-
port portfolio management, closer business-IT alignment, [and] prioritization across
projects and across agencies.”" (p.5, [PaBu09]). However, IT governance as well as
project portfolio management is beyond the scope of this thesis. Thus, also the two most
widely used (cf. [Forr05]) IT governance frameworks ITIL and COBIT (cf. [Itill11] and
[Cobitl 1] respectively) are not subject to review in chapter 3.1 (traditional MPM ap-
proaches) of this thesis.

The definitions, similarities and distinctions provided in this chapter describe how the
term Multi-Project Management is understood and used in this thesis.
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2.2 Agile Software Development

The following description of agile software development and its follower Scrum (see
subchapters) is based on [Valll1].

Agile software development is regarded as an answer to the problem that even with ex-
haustive planning, the resulting software is seldom of high quality. One of the reasons is
constantly changing requirements that are part of most of today’s projects [DoKI105].
Hence agile processes try to use a more lightweight approach in planning to cope with
changing requirements. Furthermore, to establish a common ground for all agile follow-
ers, the Agile Manifesto has been negotiated among representatives of various agile
process flavors in 2001 [BeBeO1].

The Agile Manifesto contains the following principles (cf. [BeBe01]):

., Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

That is, while there is value in the items on
the right, we value the items on the left more. *

The Agile Manifesto points out that individuals and interactions are one of the key is-
sues of software engineering. This also implies that hierarchies are loosened compared
to more traditional approaches (e.g. Rational Unified Process, cf. [Kruc00]). Moreover,
planning needs to be done on a regular basis instead of following a strict plan (in e.g.
still to be found Waterfall Model, cf. [Royc70]). Moreover, flexibility and customer
collaboration is increased and documentation kept to a minimum [ScB110], because it
should not be used as a substitute for interaction [High04].

Among the most widely used agile methodologies are Scrum (to be explained in detail
in the following chapter), XP (Extreme Programming, cf. [Beck99]) and Crystal (cf.
[Cock05]). However, it is important to adopt agile principles rather than strictly follow-
ing one of the agile methodologies or it will lead to “constant struggles and many other
old school problems” (p.938, [FrRi06]). Agile methodologies can be used in all kinds of
software projects; it has even been applied successfully to disaster management after a
terrorist attack (cf. [NaZu09]).

Scrum

The description of Scrum in this chapter is mostly based on [Pich08] and [Vall11].
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The name Scrum originates from “the strategy used in rugby for getting an out-of-play
ball back into play” (p.1, [ScBe02]). It has been chosen because “both [the game rugby
and Scrum] are adaptive, quick, self-organizing, and have few rests.” (p.1, [ScBe02]).
The most important properties of Scrum can be derived from these similarities: high
productivity, adaptivity, low risk and uncertainty and resulting increased comfort for
practitioners [GrBel0].

Figure 2 provides a rough overview of Scrum that is explained in short below. A more
comprehensive description of Scrum follows in the subchapters.

DAILY SCRUM
MEETING \

24 HOuURSs

POTENTIALLY

PrRODUCT SPRINT SHIPPABLE
BACKLOG BACKLOG PRODUCT

INCREMENT

Figure 2: Scrum Overview (cf. [Mgs11])

Requirements in Scrum are defined as user stories. A user story is a requirement written
from the user’s point of view (in a specific role), e.g. “As standard user I want to be able
to create a new meeting.” [PichO8]. Phrasing user stories correctly is a very important
issue as books have been written focusing solely on the matter (cf. [Cohnl0] and
[Wird09]).

The Product Backlog is the collection of all user stories of the product to be developed.
Scrum works with Sprints, i.e. iterations of typically 30 days. At the beginning of each
Sprint, user stories of the Product Backlog are pulled into the Sprint Backlog by the
team (Sprint Planning Meeting), which commits to developing all the user stories within
the Sprint. Furthermore, there is the Daily Scrum Meeting in which current progress and
impediments are discussed in a very short manner.

At the end of each Sprint a product increment has to be created including all the user
stories that have been developed during the Sprint. The team and stakeholders will then
reflect on the current product increment (Sprint Review Meeting) as well as on the
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Scrum process itself (Sprint Retrospective), which shall help improve the next Sprint
iteration.

The following table shows how the Agile Manifesto (cf. [BeBeO1]) is implemented in
Scrum:

Principles of the Agile Manifesto Implementation in Scrum

Team defines Sprint Backlog
Individuals and Interactions Team is self-organizing
Daily Scrums

Working Software Shippable Product Increment each Sprint

Product Owner
Customer Collaboration Sprint Planning Meeting
Sprint Review Meeting

Daily Scrums
Responding to Change Sprint Planning Meeting
Sprint Retrospective

Table 2: The Agile Manifesto and Scrum (cf. [Valll1])

The following subchapters provide more detail on the different roles, meetings and arti-
facts of Scrum.

Roles

Scrum defines three types of roles:
*  Product Owner
* Scrum Master
e Team

However, none of the three is a project manager in a traditional sense. The question is
whether or not managers are needed and, if so, what they can or should do in agile envi-
ronments. These and other questions are discussed in [AnAl03]. Mary Poppendieck
provides the following answer: “Teams appreciate good leadership, because it helps
them be successful. I distinguish management tasks - getting the maximum value from
the dollar - from leadership tasks - helping people to excel. Leaders are required. Man-
agers are optional.” (p. 276, [AnAl03]). So managers are definitely needed in agile
environments, but their tasks may change. Ward Cunningham concludes that "a man-
ager [in agile methods] does more oversight than day-to-day ‘managing’ of the pro-
gramming activities” (p.276, [AnAl03]), which leads to the observation that agile man-
agers have in fact more time to focus on the important administrative matters due to
self-organizing development teams.
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The following description shows how management tasks are divided among the three
roles.

Product Owner
The Product Owner takes over some of the traditional management tasks but without
leading the team (cf. [Pich08]):

* Definition and Management of Requirements

* Release Management and Return on Investment

* Close Collaboration with the Team

* Stakeholder Management

He also serves as the link between the team and the customer, i.e. he communicates
with the development team and represents the customers’ interests, e.g. when defining
user stories of the Product Backlog and setting their priorities. Regular meetings with
the customer are absolutely necessary. The Product Owner works with the team during
the whole project, i.e. requirements are constantly being refined and product increments
are being reviewed at the end of each Sprint.

Yahoo! states that the Product Owner is the “single wringable neck” [Pich08], so he is
solely responsible for the success or failure of a project. Thus the Product Owner needs
to take many different interests into account (customer, marketing, service, etc.) and
update the Product Backlog accordingly, i.e. add, refine or delete requirements during
the course of the whole project, not just in the beginning.

In bigger projects with multiple Scrum teams the Product Owner role can be very com-
plex and demanding. [PichO8] advises to have one Product Owner for one team. The
various product owners then form another team: the Product Owner Team that may also
include marketing, service or other representatives and one Chief Product Owner.
[Glogl1] also states that in complex project situations several product owners are possi-
ble and that coordination among them needs to be done one level above the team(s).

Scrum Master
While the Product Owner is responsible for the success of the project, the Scrum Master
is responsible for a working Scrum process [ScBe02].
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[Pich08] identifies the following tasks for a Scrum Master:
* Establish Scrum as the Process Model in the Team

* Support the Team

* Ensure Direct Collaboration between Product Owner and Team
* Remove Impediments

* Help improve Development Methods

* Lead by Serving

[Gree02] characterizes a servant leader, 1.e. a leader without authority that supports the
team. [Glogl1] defines the Scrum Master as a powerless change manager, because he
does not have any authority, yet needs to create and sustain a working Scrum process.
This difficult task must be taken seriously because “A dead Scrum Master is a useless
Scrum Master!” (Ken Schwaber, p.26, [Glogl1]). Furthermore, the Scrum Master has
to assure that the team does not trade quality for productivity [SchwO08].

Summing up, the Scrum Master has influence, but no power or authority regarding the
team’s organization [PichOS].

Team

The team is fully self-organizing. While the Product Owner prioritizes the user stories,
the team itself selects the user stories that it can commit to in the next Sprint (following
the Product Owner’s prioritization). The team needs to be interdisciplinary (from archi-
tecture to testing) and work autonomously, i.e. it needs to be able to reach the Sprint
objectives without major external dependencies.

If a user story is not ready for deployment at the end of the Sprint, then it is neither the
developer’s nor the tester’s fault. The whole team is held responsible. [Lenc10] argues
that in good teams its members need to call each other to account and hence show their
mutual respect. Further research of [HoNo10] shows that team members tend to adopt
one or more of the following six roles in the team: Mentor, Co-ordinator, Translator,
Champion, Promoter and/or Terminator.

Meetings

Scrum prescribes a variety of meetings that reflect the agile character of “individuals
and interactions” (cf. Agile Manifesto [BeBe01]). A short overview of the various meet-
ing types is provided in this chapter (based on [DoKI105] and [Glog11]).

Project Planning
At the beginning of each Scrum project there is a project planning session where the
vision, project staff and conventions (e.g. programming language, tools, etc.) are set.
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The Product Owner defines the first version of the Product Backlog and sets priorities
for the user stories.

Estimation

The Product Owner needs to have an updated and estimated backlog for the Sprint
Planning Meeting. The Estimation Meeting should be held at least once each Sprint and
should not exceed a total length of 90 minutes. The Product Owner can also use this
meeting to present new backlog items to the team [Glogl1].

In contrast to traditional approaches, estimation is done on a team level [Wird09], i.e.
“What can the team accomplish in one Sprint?” instead of “How much can developer X
implement or tester Y test in one Sprint?”. Moreover, estimations are conducted in ref-
erence to other user stories and by using Story Points, which is an abstract unit that the
agile community has agreed upon [Glogl1]. The most widely used agile estimation
method is [Gren02]’s Planning Poker.

[Glogl1] also introduced a new estimation method called Magic Estimation, because he
argues that planning poker does not work well with bigger teams and backlogs. More on
agile estimation can be found in Mike Cohn’s highly acclaimed Agile Estimation and
Planning (ct. [Cohn05]).

Sprint Planning

The Sprint Planning Meeting takes place at the beginning of each Sprint to decide on
the Sprint goal, i.e. which user stories from the Product Backlog will be put into the
Sprint Backlog to be developed within this Sprint. The team discusses possible ways of
implementation, which improves the teams’ understanding of the user stories similar to
a requirements workshop [Glogl1]. The defined Sprint goals are then kept in the Sprint
Backlog.

Daily Scrum

The Daily Scrum is a daily stand-up meeting that should take no longer than 15 min-
utes. The meeting is held standing up to enforce the short nature of the meeting. Every
team member should state his status and problems (if any) shortly.

More precisely, the Scrum Master will ask each team member the following three sim-
ple questions (cf. [DoK105]):

1. What did you do yesterday?

2. What will you do today?

3. Are there any impediments in your way?
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The Scrum Master takes notes of impediments (see Impediment Chart in the following
chapter) and will try to eliminate them as quickly as possible [PichO8]. In bigger Scrum
teams it may help to focus the questions on individual user stories rather than individual
team members to keep the meeting short and to the point [DaSe10].

Sprint Review

In the Sprint Review meeting at the end of each Sprint the developed product increment
is presented. Participants of this meeting should be members of the management, the
customer, user(s) and the Product Owner [ScBe02].

The Scrum Master moderates the meeting. However, it is an informal meeting and
therefore it is not allowed to prepare presentations. The product increment is the main
issue. Participants should collect information for the next Sprint Planning Meeting by
identifying strengths and weaknesses of the current product increment. Furthermore, it
is reviewed, which user stories have been implemented during this Sprint (ideally, all
that have been selected for the Sprint Backlog). The Product Owner decides if they have
been implemented adequately.

Sprint Retrospective

Without a retrospective, teams would make the same mistakes over and over again
[Knib07]. The Sprint Retrospective should be held immediately after the Sprint Review
Meeting. It is dedicated to reflecting on the Scrum process itself during the last Sprint,
e.g. level of collaboration within the team and room for improvement in general
[Schw04]. The objective is to increase productivity and efficiency of the team as well as
overall software quality [DeLa06].

After the Sprint Retrospective the Sprint is formally completed.

Artifacts

The following artifacts support the Scrum process. Product Backlog and Sprint Backlog
are the core components of every Scrum implementation. Additionally, the Burndown
Chart is an important tool to track progress within a Sprint. The Impediment Chart and
End-of-Sprint Chart are also valuable (optional) utilities (cf. [Pich08]).

Product Backlog

The Product Backlog is created during project planning at the beginning of a Scrum
project. It is a list of user stories that should become part of the product. However, in
contrast to traditional product specifications, it is intentionally kept incomplete
[ScBe02]. This is part of agile thinking because the Product Backlog needs to be under
constant development and refinement by the Product Owner. New user stories can be
added or old ones deleted in every phase of the project. User stories are usually not only
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written by the Product Owner (but also by the team itself or other stakeholders e.g.),
especially in bigger projects [Glog11].

It is very important that the Product Owner keeps an updated prioritization of the items
(i.e. user stories) in the Product Backlog at all times.

Sprint Backlog

At the beginning of each Sprint the team selects user stories from the Product Backlog
to be added to the Sprint Backlog. The team then divides the user stories in tasks that
will be worked on during the Sprint. The Sprint Backlog may not change during the
Sprint with exception of new subtasks being added [ScBe02], because the team has
committed to completing all tasks in the Sprint Backlog within the Sprint’s duration.

Burndown Chart

The Burndown Chart is a tool to keep track of activities within a Sprint [DoK105]. More
precisely, it shows the day-to-day progress of the Sprint [ScBe02] by comparing esti-
mated and actual effort over time. Figure 3 shows an exemplary Burndown Chart.
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Figure 3: Burndown Chart [KnSk10]*

The ideal burndown describes the ideal Sprint progress [Pich08]. By summing up ef-
forts (see y axis of Figure 3), it is possible to check if the actual burndown of work is
above or below the estimated burndown that is shown as a straight line in Figure 3. This
way actual progress (burndown) is compared to the estimated one.

Impediment Chart
The Impediment Chart contains a short description of impediments as well as the date
of first occurrence and removal [PichO8]. The Scrum Master should update it at the end

* Image is taken from the free online version of [KnSk10] on http://www.crisp.se/kanban
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of each Daily Scrum meeting. It is the Scrum Master’s duty to deal with the removal of
impediments.

End-of-Sprint Chart

The End-of-Sprint Chart is used to document the key data of a Sprint, e.g. how many
user stories have been developed successfully and accepted by the Product Owner
[Cohn05]. Hence, also third parties (e.g. management) get the possibility to learn about
the quality of the Sprint [Pich08].

An exemplary End-of-Sprint chart may have the following content and structure (cf.

[Pich08]):
* Sprint Data (Begin, End, Team Members, Planned Availability, Actual Avail-
ability)

* Review (Planned Requirements Done/Accepted/Evaluated, Velocity, ...)
* Metrics (Sprint Burndown, Impediment Chart, Quality Metrics)

2.3 Lean Software Development

The following description of lean software development and its follower Kanban (see
subchapters) is based on [Valll1].

To understand lean software development one first needs to know where lean comes
from. Lean Production (also Lean Management or Just-in-Time) originates from auto-
mobile industry, namely Taiichi Ohno’s Toyota Production System in 1978 (cf.
[Ohno78]). Toyota developed the new production model after World War II in the
50ies. The new lean production approach stood in sharp contrast to commonly found
Mass Production among competitors in automobile industry that started to stagnate in
both the US and Europe at the time [Wo0J092].

The central assumption of lean production is to align production to what provides value
for the customer and in this way avoid rework. Everything that does not provide value
to the customer is waste’ and needs to be eliminated [Ohno88, WoJo96].

Toyota observed that costs per unit were lower at smaller production levels than in big-
ger ones, which provided a competitive edge over mass production [WoJo92]:
* Enormous inventory levels of mass production were diminished (beginning of
Just-in-Time production)
* Defects could be spotted more easily at smaller production levels and be dealt
with immediately

3 Sometimes referred to as “muda“ which means waste in Japanese
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However, this new lean approach demanded highly qualified and motivated personnel,
since the anticipation and correction of defects requires one’s initiative before a block-
age in the workflow occurred. Otherwise the whole production flow may stall
[WolJo92].

The lean production approach that revolutionized automobile industry can also be ap-
plied to software development. [Ande03] and [PoPo04] pioneered in the field in 2003
by putting great effort into introducing lean principles to software development.

The following table shows the principles of lean software development as identified by
[PoP004] and their origin in the Toyota Production System (cf. [Ohno09]).

Lean Software Development [PoPo04] | Toyota Production System [Ohno09]

Eliminate Waste Extensive analysis of waste

Amplify Learning The Significance of Understanding

Decide as Late as Possible Just-in-Time

Deliver as Fast as Possible Just-in-Time

Empower the Team Power of individual and team’s ability
Ability to hand over competence

Build Integrity In Installation of a production flow

See the Whole Kanban-Board

Table 3: Comparison Lean Software Development and Toyota Production System (cf. [Vall11])

However, the goal is not to bring manufacturing or the Toyota Production System to
software engineering: “The Toyota Production System is Lean, but Lean is not the Toy-
ota Production System. We are not trying to make software development look more like
manufacturing, because Lean is not about manufacturing. Lean is about value
streams.” (p.13, [Lada08]).

Donald Reinertson also agrees on the issue: “However, these [Toyota Production Sys-
tem] approaches are not optimal when we must deal with non-repetitive, unpredictable
jobs; with different delay costs; and different task durations — exactly what we must
deal with in product development.” (Foreword, [Ande10]).
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So it is not about the Toyota Production System, but about the underlying lean princi-
ples (according to [Wo0J096]):
. Precisely specify value by specific product.

Identify the value stream for each product.
Make value flow without interruptions.
Let the customer pull value from the producer.

N

Pursue perfection.

1.Identify- % 2.Map

the Value
Value
Stream
5. Seek 3. Create
Perfection Flow
\ . /
Establish

Pull

Figure 4: Five Principles of Lean [Lean11]

These principles (cf. Figure 4) have been incorporated into software engineering by
means of the process Kanban (see following chapter). Still, Kanban is not the only lean
software development process. [JaSu09] points out that two other known approaches to
software development are also based on the lean pull principle (in contrast to traditional
push approaches):

* Test Driven Development by [Beck03], i.e. writing test cases before code

*  Goal-driven Software Development by [ScPi06], i.e. defining goals before set-

ting requirements and using these goals to pu// requirements and their priorities

Kanban

The word Kanban is Japanese for signal card and originates from the Toyota Production
System (cf. [Ohno88]), in which Kanban cards have been used to signal demand in the
production flow.
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The task of Kanban in software development is very similar:

“Within software development, kanbans are used to 'pull’ user stories into development.
By limiting the amount of kanbans that are available one can limit the amount of user
stories currently developed, i.e., the 'work-in-progress' or in other words, the amount of
code that is not finished yet.*“ (p.2, [JaSu09])

That is the Kanban process in a nutshell. A more precise definition follows.

David J. Anderson has introduced Kanban to software development in 2007 at the Lean
New Product Development conference [Andel0]. One year later, already six presenta-
tions have been held at the Agile 2008 conference [Ande10], which shows the growing
interest and need for Kanban in software development.

Kanban’s Recipe for Success includes six steps [Andel0]:
* Focus on Quality
* Reduce Work-in-Progress
* Deliver Often
* Balance Demand against Throughput
* Prioritize
* Attack Sources of Variability to Improve Predictability

Nevertheless Kanban can be broken down into only three simple rules. The following
description is based on [KnSk10] and [Valll1].

Visualize the Workflow

Work is split into pieces and each item is written on a card and put on a Kanban board
that is divided into named columns to illustrate the workflow [KnSk10]. The Kanban
board is used to visualize the workflow that each item has to run through [Vallll].
There are both physical and electronic Kanban boards. [Ande10] argues that both have
their right to exist, i.e. physical boards provide a better psychological effect while elec-
tronically ones simplify the creation of metrics and reports. The single work pieces (i.e.
cards) may be referred to as kanban (lower case “k”) [Andel0]. An example Kanban
board and workflow is shown in Figure 5.

Limit Work In Progress (WIP)

Limiting the work in progress or WIP means to “assign explicit limits to how many
items may be in progress at each workflow state” (p.4, [KnSk10]). By setting WIP lim-
its, bottlenecks as well as idle time within the workflow can be identified and visualized
on the Kanban board. Furthermore, one has to actively work on solutions for staying
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within WIP limits and thus try to anticipate future blockages to improve the overall flow
rate (i.e. lead time) [Valll1]. The usage of WIP Limits is demonstrated in Figure 5.

Measure the Lead Time

The Lead Time (also Cycle Time) is the average time to complete one work item
[KnSk10], i.e. it is the time that is needed for one item to complete all steps of the
workflow. It is the most important metric in Kanban, because the goal is “to optimize
the process to make lead time as small and predictable as possible” (p.5, [KnSk10]).

Figure 5 illustrates the application of all three rules by means of a Kanban Board that
visualizes the following simple workflow:

Backlog — Selected — Develop (Ongoing/Done) — Deploy — Live
Each work item (illustrated as kanban cards) runs through the whole workflow from

Backlog to Live in a certain time. The average time of all completed kanban cards, i.e.
work items, is the Lead Time.

DeveLop
' Se«.szcrso 3 DepLoy | Live :0)

ONGOING DONE i

== 5 =0 m| = =

Figure 5: Example Kanban Board [KnSk1 01°

BackLoG

The numbers in Figure 5 are WIP Limits. The number “2” in the Selected column de-
notes that only two work items at a time may be pulled into the workflow. In case of
Develop we have a shared column and thus shared WIP Limit of ”3” for Ongoing and
Done. This forces developers to care for deployment of developed items because other-
wise they cannot start with new items due to the WIP limit. Thus deployment on a regu-
lar basis comes naturally, which usually helps to improve the overall quality of the
product.

% Image is taken from the free online version of [KnSk10] on http://www.crisp.se/kanban
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Roles, Meetings and Artifacts

Kanban does not specify any roles, meetings or document types. This does not mean
that Kanban works without any roles but that it remains free to add whatever roles seem
to fit. However, “the general mindset in both Scrum and Kanban is ‘less is more’. So
when in doubt, start with less.” (p.11, [KnSk10]). Scrum’s daily standup meeting may
also be found in Kanban teams, although it is not obligatory [Vall11].

One instrument that deserves to be mentioned is the Cumulative Flow Diagram (CFD).
It is also not prescribed by Kanban, but can help to present the correlation of WIP limits
and Lead Time. An example is provided in Figure 6.
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Figure 6: Cumulative Flow Diagram [KnSk10]’

The horizontal yellow arrow in Figure 6 shows the amount of time that the work item
needed in each phase of the workflow, i.e. each column of the Kanban Board, until it
reached production.

The vertical yellow arrow in Figure 6 shows the number of work items in each phase.
Thus the correlation of WIP and Lead Time can be identified at any given moment in
time using a Cumulative Flow Diagram, which may help to find the right WIP limits in
order to reduce Lead Time.

The only artifact that really needs to be part of every Kanban process is the Kanban
Board, because it is the very central component.

” Image is taken from the free online version of [KnSk10] on http://www.crisp.se/kanban
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2.4 Comments on Related Publications

This chapter provides an overview of different approaches to multi-project management
in publications. Approaches range from more traditional ones, like [Rungl0], to lean
and agile ones. At this point, only a short overview is given in order to be able to deter-
mine which approaches are examined more closely in chapters 3.1 (traditional ap-
proaches) and 4.2 (lean and agile ones).

[Rungl0] focuses very strongly on how to handle interdependency of projects in “Man-
agement of Interdependency in Project Portfolio”. While this thesis remains at the pro-
gram management level (in contrast to portfolio management, see chapter 2.1), the
methods presented in [Rungl0] to deal with interdependency may be applied to pro-
gram management as well. A more extensive examination is conducted in chapter 3.1.

[Greel0] shares his insight on an enterprise-level Scrum in “Enterprise Scrum: Scaling
Scrum to the Executive Level”. He is using a single top-down enterprise Scrum such
that even non-engineering departments have to adopt Scrum. Also new methods have
been introduced to manage Scrum at an enterprise level:

*  Quarterly Sprints

* Assigning whole teams to projects

* Possibility for Kanban methods to deal with shared resource constraints

*  Modification (or rather enhancement) of Scrum Master and Product Owner roles

This is a very interesting approach to agile multi-project management and is analyzed
more closely in chapter 4.2.

[TaDu09] apply a full lifecycle governance model to agile projects in their work “Gov-
ernance of an Agile Software Project”. Its focus is a single iteration of a large-scale ag-
ile software project, which is a very small base to draw conclusions for multi-project
management.

[KtLe09] criticize in their paper “Agile development: Issues and avenues requiring a
substantial enhancement of the business perspective in large projects* that the business
perspective is not sufficiently taken into consideration in large-scale agile development
projects. They suggest introducing a B-Scrum (Business Scrum), which includes a steer-
ing committee to support the decision making process and provide visibility on business
expectations. A steering committee might also be an interesting approach for multi-
project management, which is examined in chapter 4.2.

[VdRa08] also addresses the need for a better link between product and business plan-
ning in agile software development in their work “Towards a Conceptual Framework
and Tool Support for Linking Long-term Product and Business Planning with Agile
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Software Development”. They propose using the tool Agilefant® that evolves around the
conceptual framework that the authors are presenting, which also includes a portfolio
level.

[BuJe09] introduces a UX’ Scrum team that serves several development Scrum teams
and works ahead of them in time. The coordination scheme presented is analyzed in
chapter 4.2.

[PoOIl08] examines requirements prioritization strategies in “Using Simulation to Inves-
tigate Requirements Prioritization Strategies”. Agile and lean projects both focus heav-
ily on breaking down requirements to manageable levels. So proper prioritization meth-
ods are one of the most important tasks. However, the strategies presented do not con-
sider multi-project management.

[AuCu06] describes the use of a lean-agile Project Management Office (PMO). They
propose Scrum on the project level and a lean-agile approach for portfolio management
including a PMO. The concepts provided are extensive and thus presented in chapter 4.2
for further review.

In conclusion, work on how to handle multi-project management in a lean or agile pro-
ject environment is rather scarce. This observation is also supported by [V&Ra08]:
“proper practical guidance to what it all entails in multi-team, multi-project environ-
ments has only started to emerge”. The thesis at hand wants to contribute to this emerg-
ing research field by elaborating a best practice in lean-agile multi-project management.

¥ http://www.agilefant.org/
? User Experience
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3 Comparison of Traditional and Lean-Agile Multi-
Project Management

The primary issue of this chapter is to find answers to the following two research ques-
tions raised in this thesis:

1. Which traditional Multi-Project Management approaches are the most accom-
plished?

2. What has to be changed in traditional Multi-Project Management to adjust it to
Agile or Lean Project Environments?

Research question one is examined in chapter 3.1, where a number of state of the art as
well as best practice traditional multi-project management approaches are presented.

In chapter 3.2, research question two is analyzed in a theoretical manner in order to
draw conclusions for lean-agile multi-project management. This is done by examining
their alignment to the Agile Manifesto (ctf. [BeBeO1]).

3.1 Traditional Multi-Project Management

There are various traditional'® multi-project management approaches that have emerged
as best practices:

3.1.1 Project Management Body of Knowledge (PMBOK)

3.1.2 Projects in Controlled Environments (PRINCE 2)

3.1.3 IBM Rational Program Management Method

3.1.4 Doctoral thesis on the management of project interdependencies

3.1.5 Applied Prioritization in Multi-Project Management

3.1.1 PMBOK

PMBOK stands for Project Management Body of Knowledge and is an acknowledged
standard for the project management profession [Pmbok0S].

According to [Pmbok08], “a program is defined as a group of related projects man-
aged in a coordinated way to obtain benefits and control not available from managing
them individually” (p.9, [Pmbok08]).

' as opposed to lean or agile (cf. chapter 4.1)
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Program management may include the following actions (cf. [PmbokO08]):
* Resolving resource constraints and/or conflicts that affect multiple projects

within the program

* Aligning organizational/strategic direction that affects project and program goals
and objectives

* Resolving issues and change management within a shared governance structure

[Pmi08] identifies five Program Management Process Groups:

Initiating. Defines and authorizes the program or project within the program and pro-
duces the program benefits statement for the program.

Planning. Plans the best alternative courses of action to deliver the benefits and scope
that the program was undertaken to address.

Executing. Integrates projects, people and other resources to carry out the plan for the
program and deliver the program’s benefits.

Monitoring and Controlling. Requires that the program and its component projects be
monitored against the benefit delivery expectations and that their progress be regularly
measured, to identify variances from the program management plan. This Process
Group also coordinates corrective actions to be taken when necessary to achieve pro-
gram benefits.

Closing. Formalizes acceptance of a product, service or benefit/result and brings the
program or program component (e.g. project) to an orderly end.

These Process Groups are not executed in a linear fashion, i.e. they overlap, and one or
more processes from each Process Group will normally be executed at least once in
every phase of a program life cycle [PmiOS].

[Pmbok08] advises to establish a Project Management Office (PMO), which is “an or-
ganizational body or entity assigned various responsibilities related to the centralized
and coordinated management of those projects under its domain” (p.11, [Pmbok08]).
However, the projects supported or administered by the PMO do not need to be related
[PmbokO08].
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The primary functions of a PMO are defined as follows (cf. [Pmbok08]):
* Managing shared resources across all projects administered by the PMO

* Identifying and developing project management methodology, best practices and
standards

* Coaching, mentoring, training and oversight

* Monitoring compliance with project management standards, policies, procedures
and templates via project audits

* Developing and managing related project policies, procedures, templates and
other shared documentation (organizational process assets)

* Coordinating communication across projects

Although both the project manager and the PMO are aligned with strategic needs of the
organization, they are driven by different requirements, which include (cf. [Pmbok08]):

* The project manager focuses on the specified project objectives, while the PMO
manages major program scope changes, which may be seen as potential oppor-
tunities to better achieve business objectives.

* The project manager controls the assigned project resources to best meet project
objectives while the PMO optimizes the use of shared organizational resources
across all projects.

* The project manager manages the constraints (scope, schedule, cost, quality,
etc.) of the individual projects while the PMO manages the methodologies, stan-
dards, overall risk/opportunity and interdependencies among projects at the en-
terprise level.

3.1.2 PRINCE 2
The following description of PRINCE 2 is based on [K6hl06].

PRINCE 2 (Projects in Controlled Environments) has been developed in the United
Kingdom in 1996 and is endorsed by the government as de facto standard. It is a proc-
ess-oriented IT project management framework. It does, however, not cover the devel-
opment of hard- or software in detail, because these tasks are beyond the scope of the
framework, but it provides best practice concepts to choose from and be applied and
customized to individual needs.

Program management in PRINCE 2 is conducted as Management by Exception, i.e.
management knows about the status of the project, but it only interferes if there are de-
viations from the original project plan. As long as the project stays in time and budget,
the project manager may lead the project as he pleases. [K6hl06] argues that this is one
of the major advantages of PRINCE 2: The program management is forced to set pa-
rameters for each project individually and within these parameters the project manager
is allowed to steer the project.
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The program management tasks are:

Appoint the Executive and the Project Manager

Capture previous lessons

Design and appoint the project management team

Prepare the outline Business Case

Select the project approach and assemble the Project Brief
Plan the initiation stage

Furthermore, the Project Board may request corporate advice or decisions from the

program management.

Figure 7 provides an overview of the PRINCE 2 process model (without the delivery

stage). A detailed description is beyond the scope of this thesis, but can be found in
[Prince211].
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3.1.3 IBM Rational Program Management Method

[Hanf04] states that in the /BM Rational Program Management Method a program has

three levels of hierarchy:

1.

Bottom: The Project Managers are assigned to the various projects within the
overall program.

Middle: The Program Manager/Director ensures that the work effort achieves
the outcome specified in the business and IT strategies.

Top: The Program Sponsor(s) and Program Steering Committee own and over-
see the implementation of the program's underlying business and IT strategies
and define the program's connection to the enterprise's overall business plan(s)
and direction.

Responsibilities of the middle level Program Manager also involve (cf. [Hanf04]):

Is accountable to executive sponsors for schedule, budget, and quality of all pro-
gram elements.

Leads high-level sessions for program plan and schedule development.
Reviews/approves project plans for conformance to program strategy and pro-
gram plan and schedule.

Acts as the communications conduit to executive sponsors and program steering
committee and conducts periodic briefings/status updates.

Escalates decisions to executive sponsors as necessary.

Further top level tasks are (cf. [Hanf04]):

Providing and interpreting policy

Creating an environment that fosters sustainable momentum for the program
(i.e., removing barriers both inside and outside the enterprise)

Periodically reviewing program progress and interim results to ensure alignment
with the overall strategic vision

Similar to the PMBOK’s Project Management Office (cf. chapter 3.1.1), [Hanf04] dis-
cusses the establishment of a Program Management Office (PMO), but he focuses on

PMOs that support single programs (in contrast to a permanent Enterprise PMO). As
such, [Hanf04] defines the following roles in a PMO:

Program office management

Resources coordination

Budget administration and procurement
Risk assessment

Work products tracking and review
Facilities administration

Contracts administration
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* Technical support liaison

* Training coordination

* Methodology and process support
* Issues management

* Communications management

¢ Status reporting management

The PMO serves the program manager/director and essential PMO roles are filled by a
group of senior specialists [Hanf04].

[Hanf05] also expresses problems regarding financial aspects of program management
within an organization: "However, larger efforts [of multiple projects in program man-
agement] may have multiple funding sources, each wanting a say about where and how
money is spent. (...) Because of their significant cost, programs are typically an enter-
prise concern rather than the concern of a single business unit. Funding often comes
from multiple business segments and is overseen by the program governance structure."

Finally, Figure 8 provides an overview of the five modules of the IBM Rational Pro-
gram Management Method.

Program Management — Five (5) Modules +

Mobilization:

Defines the govermance, organizations,
boundaries, & financial management

Program Office:

Establishes the administration and
support function

Infrastructure:

Provides the resources, facilities, tools !

& technical environment

Planning:

Defines the process and produces

individual project plans and a Program F

plan
Controls:

Sets up management / control practices
and reporting

Figure 8: IBM Rational Program Management Method [IBM05]
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3.1.4 Management of Project Interdependencies

[Rungl0a] has devoted the research of his doctoral thesis “Management of Interdepen-
dency in Project Portfolio” to the management of project interdependencies.

In one of his associated publications [Rungl0b], he provides an overview of interde-
pendency techniques. The various groups that emerge are (see also Figure 9):

Interdependency Methods <
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Visual Methods
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Figure 9: Project Interdependency Techniques [Rung10b]

However, [RunglOa] states that “in the literature [cf. CoEd99, MeMa99], mostly
mathematical techniques are recommended, but decision makers do not want to use
them” (p.90, [Rung10a]). Informal approaches prevail, e.g. by using meetings instead of
mathematical techniques, but “no specific meetings for (...) interdependencies [exist],
these aspects are indirectly managed by several [general] meetings” (p.1510, [Rung09]

and p.90, [Rung10a]).

Concerning human resources, understanding is easy, correct assignment is not
[RunglOal], e.g. “it is not reasonable to assign one person for many projects simultane-
ously (...) [Rung08]” (p.91, [Rungl0a]). [Rung09] argues that in case of sharing a per-
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son between projects, monetary incentives or changing the working place within the
company are not always useful to deal with motivational problems. During case studies,
career path and parties were reported as relieving solutions [Rung09].

Technical interdependencies are the responsibility of project managers and technicians,
not of the top management [Rungl0a]. However, the top management needs to take care
of knowledge diffusion [Rungl0a], which occurs mostly in technical meetings and re-
view meetings [Rung08].

The main drivers for managing interdependencies on a daily basis were (cf. [Rung10a]):
* Achieve overview of resources
* Establish good knowledge diffusion across the company
* Awareness of situations
* Getan overview of all projects (to see all connections between them)

[Rungl0a] concludes that according to his multiple-case study most companies discuss
interdependency-related issues in several general meetings (among other unrelated sub-
jects), because “a more effective, full-scale approach to interdependency management
would require more concentrated and formalized PM and PPM processes” (p.93,
[Rungl0a]).

3.1.5 Applied Prioritization in Multi-Project Management

[HiAll1] provides many strategies for multi-project management and describes its ap-
plication to real-life working environments. One of the core components discussed, is
the prioritization of projects in multi-project management. Petra Leyendecker defines
the following rules for prioritization (among others) in [HiAl11]:

Prioritize according to Resource Constraints
The assignment of top priority among resources needs to be limited because “if every-
thing is high priority, then nothing is” (p.163, [Lada08]). A possible approach would be
that only projects get top priority that can be completed with full resource support. In
conclusion, the assignment of top priority would be restricted due to the limited amount
of available employees, equipment and budget.

Prioritize according to Urgency

Urgency is determined by deadlines or by asking the following question: “What hap-
pens if we postpone the project?”. The higher the strategic and economic negative im-
pact is, the sooner the project should be started. By freeing resources from less urgent
projects, necessary resources can be assigned to complete urgent projects in time.
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Take Line Organization into Account

Line assignments play an important part in prioritization of resources because they have
their own deadlines and priorities. In case of a conflict, a mutual agreement between
projects and line organization needs to be reached. To achieve this outcome, line orga-

nization needs to regard the support of project as one of its tasks, e.g. through target
agreements with executives.

Prioritize with Project Clusters

Prioritization within a group of projects is only reasonable if projects compete for the
same resources. Projects with different resource needs do not require prioritization in
relation to one another. The solution is the establishment of project clusters according
to resource settings and prioritization within these clusters. Project clusters also facili-
tate the alignment to line organization’s goals. Table 4 provides an example of func-
tional project clusters.

Resource Consumers Resource Suppliers

) Projects Business Application HR'
CF:rtheCt and R&D™ | Production Or L;r:ization De?/ZIIo rrllent Development
USIerS | priorities 9 P P
P-1
Deté?c? ur(r;;[ent P-2 x X
P P-3
-1
. -2
IT Projects 13 X X
I-4
Organizational 0-1 X X X
Projects 0-2

Table 4: Prioritization with Functional Project Clusters (cf. [HiAl11])

Prioritize with Categories

Projects should be categorized, e.g. as A-, B- or C-Projects. Each category should hold
the same amount of projects. If all projects are category A projects, then prioritization is
useless. The categories can be associated with their resource capacity, i.e.:

11

Research & Development
12

Human Resource
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* Priority A:  Resource needs are fully allocated.
* Priority B: At least 50% of needed resources are allocated.

Deviations from original plan are expected.
* Priority C: At least 25% of needed resources are allocated.
Considerable deviations from original plan are expected.

The classification in categories can be applied to the whole project environment or to
project clusters. Within a category or a project cluster, projects need to be prioritized
further.

Establish a Regular Prioritization Process

Project evaluation, selection and prioritization need to be conducted for the construction
and revision of project portfolios in a Project- and Portfolio Review that e.g. can be held
quarterly. During this review, changes in the business environment (market, strategy,
laws and regulations, etc.) and their impact on project evaluations and priorities need to
be examined.

Communicate Priorities and their Significance

It is very important that all involved parties share a common understanding of priorities.
Prioritization can only work if it is supported and understood by everyone because pri-
orities indicate the significance of a project. Hence, reasons for changes in prioritization
also need to be communicated.

Identify Limitations of Priorities

There is no ideal approach to prioritization. It needs to be developed by each company
individually to meet constraints of different organizational structures and processes.
Prioritization also poses risks: Low priorities may lead to underestimate a project’s sig-
nificance among participants. It may also decrease motivation and cause contrary per-
sonal priorities and thus slow down the progress of the project. Thus the amount of pro-
jects within a portfolio or project cluster should be limited, because with e.g. one project
ranked 20 and another project ranked 21 in a project cluster, the difference in priority
has lost its practical value.

3.2 Conclusions for Lean/Agile Multi-Project Management

The approaches from chapter 3.1 are examined here to answer research question two:

2. What has to be changed in traditional Multi-Project Management to adjust it to
Agile or Lean Project Environments?

Both the Agile Manifesto (cf. [BeBe01]) and the issues and advantages in agile and
incremental development (cf. [PeWo09], Figures 10 and 11) shall be taken into consid-
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eration when drawing conclusions from the traditional multi-project management ap-

proaches that have been presented in chapter 3.1.

ID Advantages Model
A01 Better knowledge transfer due to better communication and fre- XP/XP/XP/SC&XP
quent feedback from each iteration.
A02 Customers are perceived by programmers as very valuable allowing XP/SCRUM/XP/XP
developers to have discussions and get early feedback.
A03 Plairl programming facilitates learning if partners are exchanged reg- XP
ularly.
A04 Process control, transparency, and quality are increased through XP
continuous integration and small manageable tasks.
A05 XP is very much technical-driven empowering engineers and thus XP
increases their motivation.
A07 Small teams and frequent face-to-face meetings (like planning game) XP(modification)
improves cooperation and helps getting better insights in the devel-
opment process.
AQ8 The social job environment is perceived as peaceful, trustful, re- XP
sponsible, and preserving quality of working life.
A(09 Customers appreciate active participation in projects as it allows XP
them to control the project and development process and they are
kept up to date.
A10 Developers perceive the job environment as comfortable and they XP
feel like woriing more productive using pair programming,.
All Student programmers perceive the quality of code higher using pair XP

programming

Figure 10: Advantages of Agile and Incremental Practices [PeWo009]

Moreover, [Ambl09] mentions that agile practices have greater visibility and opportu-

nity to steer for stakeholders.

ID  Issues Model

I01 Realizing continuous testing requires much effort as creating an  XP(modification)
integrated test environment is hard for different platforms and
system dependencies.

102  Architectural design does not have enough focus in agile develop- gen./gen.
ment leading to wrong design decisions.

103 Agile development does not scale well. gen.

104 Pair programming is perceived as exhaustive and inefficient. XP/XP/XP

105 Team members need to be highly qualified to succeed using agile. XP

I06 Teams are highly coherent which means that the communication XP/SC&XP
within the team works well, but inter-team communication suffers.

107 The empowerment of engineers makes managers afraid initially, XP
and thus requires sufficient training of managers.

I08 Implementation starts very early, thus technical issues are raised XP
too early from a management point of view.

I09 On-site customers have to commit for the whole development pro- XP
cess which puts them under stress.

110  From the perspective of students, pair programming is not appli- XP

cable if one partner is much more experienced than the other.

Figure 11: Issues of Agile and Incremental Practices [PeWo009]
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3.2.1 Project Management Office (PMO)

Both the PMBOK guide (cf. chapter 3.1.1) and the /BM Rational Program Management
Method (cf. chapter 3.1.3) suggest introducing a Project Management Olffice (PMO) to
cope with multi-project management affairs. The PMBOK’s PMO has six defined tasks.
IBM defines a lot more for its PMO: 13 tasks that need to be managed by a group of
senior specialists [Hanf04]. A comparison of PMBOK’s and IBM’s tasks is conducted
in chapter 3.2.2.

Agile practices always incorporate a less is more kind of approach: “when in doubt,
start with less” (p.11, [KnSk10]). So a lean or agile PMO should also follow this ad-
vice. [Finc10] discusses the introduction of an agile PMO in his article “Is an agile
PMO Possible?”. He argues that the PMO “can also help facilitate communication be-
tween developers, project managers and executives” (p.1, [Finc10]). In other words, the
PMO can help to keep the rest of the company informed about scope changes, delays or
quality issues [Finc10]. The benefit is better risk management through the PMO and
greater levels of transparency through agile teams [Finc10]. However, for an agile PMO
to work, compromises have to be made: “’Don't be pure PMI or pure agile’. Rather,
find ways to get each team to give a little ground.” (p.2, [Finc10]).

Another approach to a lean and agile PMO is presented in chapter 4.2.4.

3.2.2 Tasks for Multi-Project Management

Table 5 consolidates all multi-project management tasks that have been identified in
chapter 3.1. It can be referred to as a checklist for lean and agile multi-project manage-
ment in a traditional sense. The marks in Table 5 show where the tasks originated from
during research for this thesis. However, this does not imply that these tasks are missing
in another framework that is not marked.
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Multi-Project Management Task PMBOK PRINCE 2 IBM
Monitoring and Controlling X X
Managing Shared Resources X X
Resolving Issues X X
Coaching, Mentoring and Training X X
Identifying Common Methodology, Best Practices and

Standards X X
Developing Shared Process Assets (Templates etc.) X X
Coordinating Communication across Projects X X
Aligning Projects to Organizational/Strategic Direction X X X
Capture Previous Lessons X

Appoint Project Manager and Team X X X
Select Project Approach and Plan Initiation X X X
Risk Assessment X
Technical Support X
Contracts Administration X
Facilities Administration X
Status Reporting Management X

Table 5: Consolidation of Traditional Multi-Project Management Tasks

Since PRINCE 2 follows Management by Exception, its tasks are very different from
PMBOK and IBM, which share more common ground. IBM defined the most tasks as it
has introduced many roles and hierarchy levels for program management (cf. chapter
3.1.3).

3.2.3 Management by Exception

Multi-project management in PRINCE 2 (cf. chapter 3.1.2) is driven by the idea of
Management by Exception, i.e. if the project manager navigates the project within pre-
defined boundaries, the program management is not going to interfere.

In general, the PRINCE 2 framework seems too heavyweight to draw conclusions for
agile practices, but the paradigm of Management by Exception deserves careful consid-
eration.

As far as agile practices are concerned, Management by Exception can be found par-
tially. It can be found in a Scrum team’s commitment during a Sprint iteration. The
Scrum Master and team are allowed to work without interference and self-organizing
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for the duration of a Sprint. At the end of the Sprint, the Product Owner (that comes
closest to a traditional project manager in Scrum’s roles) reviews the current product
increment and provides some direction for the next Sprint.

However, Management by Exception does not really meet the essence of agile thinking
since Stakeholder involvement and collaboration are one of the core principles of the
Agile Manifesto. Due to the violation of the Agile Manifesto, Management by Excep-
tion should not be part of lean-agile multi-project management.

3.2.4 Multi-Project Management Hierarchy

The IBM Rational Program Management Method (cf. chapter 3.1.3) works with strict
levels of hierarchy: Project Managers (Bottom), Program Manager (Middle) and Pro-
gram Sponsors/Committee (Top).

Agile practices usually try to avoid strict hierarchies. The Scrum Master, e.g., is re-
garded as a servant leader [Gree02]. Scrum’s Product Owner is not leading either, al-
though he is the one responsible for the success of the project. In consequence, the hier-
archy in lean and agile multi-project management should be kept as flat as possible to
emphasize individuals and interactions (cf. [BeBe0l1]).

Chapter 4.2.4 shows how [AuCu06] combine agile practices and a lean-agile PMO
(Project Management Office).

3.2.5 Project Interdependency Meetings

[Rungl0a] finishes his doctoral thesis on project interdependencies (cf. chapter 3.1.4)
with the conclusion that in practice interdependency issues are mostly discussed in gen-
eral meetings, because many companies lack “more concentrated and formalized PM
and PPM processes” (p.93, [Rungl0a]). Another problem is that decision makers do
not want to use complex mathematical techniques [Rungl10a].

However, solving interdependency issues in meetings aligns well with the Agile Mani-
festo’s principle “individuals and interactions over processes and tools” (ctf. [BeBe01]).
This lightweight approach relying strongly on meetings and communication is suitable
for lean-agile multi-project management in addition to other components such as con-
tinuous prioritization (cf. chapter 3.2.6).
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3.2.6 Prioritization

Prioritization as described by [HiAlll] (see chapter 3.1.5) is an important issue in
multi-project management for agile and lean projects as well. The main rules were:

* Prioritize according to resource constraints

* Prioritize according to urgency

* Take line organization into account

* Prioritize using project clusters

* Prioritize in categories

* Establish a regular prioritization process

* Communicate priorities and their significance

* Identify limitations of priorities

Most of these also apply to lean and agile environments, where periodic prioritization
plays an important role. The prioritization with project clusters can be achieved using
shared Product Backlogs for projects that require similar resources (cf. Table 4). Priori-
tization with categories has also been suggested by Corey Ladas in [Lada08] in a similar
fashion. The method is named Progressive Priority Filtering and was developed for
lean follower Kanban (cf. chapter 2.3). The method has been developed for prioritiza-
tion on requirements’ level but can be applied to the project level as well (similar to
[HiAll1]).

Communication is a central component of lean and agile practices (cf. Agile Manifesto
[BeBe01]). So quarterly meetings (as suggested by [HiAll1]) for the evaluation of pro-
ject clusters and portfolio are easy to establish. Even shorter time spans for these meet-
ings are possible.

Dealing with line organization is often neglected in agile practices, but many companies
do not use agile practices for all of their projects. Even if all projects were agile, pro-
jects would still need steering to be aligned with business goals. Hence, line organiza-
tion has to be considered.

In conclusion, frequent prioritization is part of most agile as well as traditional prac-
tices: “For one, they are both [agile and PMBOK] interested in prioritising projects to
ensure that the organisation is investing in the right ones.” (p.2, [Finc10]). Thus peri-
odical and continuous prioritization is also an important issue in lean-agile multi-project
environments.
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3.2.7 The Adoption of Agile Elements in Traditional Practices

[SpVo10] provides an interesting discussion on the adoption of agile elements (or rather
lack thereof) in the PMBOK (cf. chapter 3.1.1). The main arguments in [SpVol0] are
summarized here to gain insight on the relationship of traditional and agile practices.

Thinking and planning are the two most important virtues in agile projects as well as in
traditional ones. Scrum (cf. chapter 2.2) has very specific definitions for iterations, arti-
facts and phases of a project. The PMBOK (cf. chapter 3.1.1), as a process framework,
on the other hand is rather vague. Hence, a comparison between the two is rather diffi-
cult because the result would be that most of Scrum could be described using the
PMBOK guide one way or another. The real question is if this comparison would be
reasonable because the PMBOK guide completely lacks the agile context. The latest
edition [Pmbok08] does not mention the term “agile” even once [SpVol0].

Agile processes follow a different approach than traditional ones in the PMBOK: The
full extent of the project is not set initially and then gradually implemented, but planned
from one Sprint to another [BIW008]. But agile methods cannot be applied to all pro-
jects, e.g. to a fixed price project: The customer willingly hands over the risk to the sup-
plier such that each change in requirements needs to be paid for (by means of change
requests). This also violates one of the principles of the Agile Manifesto “customer col-
laboration over contract negotiation” (cf. [BeBe01]). [SpVo10] argue that also in agile
projects contracts are indispensable. For instance, the stakeholder on the customer’s side
may change from an agile supporter to an agile adversary. In this case the authors sug-
gest starting with a traditional approach and establishing change requests by means of a
simple Product Backlog (cf. chapter 2.2).

To sum up, PMBOK and agile processes do not contradict each other, but have not been
united on a larger scale either. [SpVo10] conclude that leading agile projects requires a
profound methodical background as well. [BoMil 1] also provides interesting insight on
the matter stating that being agile demands discipline as well: “Process does not con-
tradict agility, in fact, we talk about agile processes! To borrow from Barry Boehm and
Richard Turner’s book title [cf. BoTu03], finding the right dosage between agility and
discipline is a balancing act.” (p.545, [BoMil 1]).
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4 Lean-Agile Multi-Project Management

This chapter examines known practices for lean and agile multi-project management in
literature (chapter 4.1) and scientific publications (chapter 4.2). Both are essential for
the practical evaluation of lean-agile multi-project management during the case study of
this thesis (cf. chapters 5 and 6).

4.1 Known Practices in Literature

There are few approaches to multi-project management in literature, which shows that
there are not many established methods to deal with this complex issue in lean and agile
project environments. This claim is supported by [VdRa08]: “proper practical guidance
to what it all entails in multi-team, multi-project environments has only started to
emerge”. This subchapter provides an overview of the approaches in literature.

4.1.1 Kanban Swim Lanes

In the German edition [Andel1] of “Kanban* by David J. Anderson (cf. [Ande10]), a
field report of mobile.international GmbH, which operates Europe’s biggest online car
auction, has been added. It describes how Kanban can be used to coordinate different
teams between projects. The approach is team-based rather than project-based by intro-
ducing a swim lane for each team.

Figure 12 shows an example with swim lanes from Input to LTS (Live To Site). The
workflow is very simple so teams have the possibility to work according to their own
process, which is either Scrum or a Kanban implementation. However, it is important
that the global board (Figure 12) stays synchronized with the team-level boards.

Team Input Development| Acceptance LTS
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Figure 12: Team-based Swim Lanes [Andell]
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The aspect part of the board in Figure 12 was added to the board in a second version to
deal with matters that go beyond regular project work and affect all teams. Exclusively
assigned short-term teams or virtual teams consisting of regular team members were
created to work on these aspects. Having technical aspects on the global Kanban board
allows the prioritization in relation to (regular) business projects.

The flexibility this approach provides has been greatly appreciated, but it also had the
following side effects: teams do not “own” code or parts of the product due to changing
assignments. In response stakeholders came to the compromise that continuity for teams
is granted whenever priorities allow (e.g. assigning second highest priority instead of
highest if it allows the team to continue in the same or a similar field).

[KnSk10] also mentions the use of swim lanes, but here swim lanes are assigned to
products instead of teams (Figure 13), so that each product is tracked in one horizontal
swim lane. Hence, the focus is now set on products instead of teams (cf. Figure 12).
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Figure 13: Product-based Swim Lanes [KnSk10]
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[Lada08] prefers the product-based approach to the team-based one as it “dedicates
capacity to each work product type, without actually dedicating people” (p.123,
[Lada08]).

4.1.2 Scrum Program Management

The description of Scrum Program Management in this chapter is based on [Pich08].

Every team needs its own Scrum Master and Product Owner, even in a single multi-
team project [Pich08]. Furthermore also Product Owner teams are needed, headed by a
Chief Product Owner. These product owner teams may also include the chief architect
as well as several representatives, such as marketing and sales. The Product Owner team
itself may use Scrum to operate and have a (part time) Scrum Master.

To introduce program management to Scrum, the hierarchy can be laid out as pictured
in Figure 14:
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Figure 14: Scrum Program Management [Pich08]
Dependencies between teams should be as small as possible [Pich08].

Component and Feature Teams

Teams may be organized as either component teams or feature teams [Pich08]. Compo-
nent teams take responsibility for a subsystem, e.g. presentation, logic or the data layer.
The dependencies are minimal but no component team can implement a feature on its
own, as integration with other layers is needed.

Feature teams, on the other hand, are built vertically, i.e. they can work on all layers and
are able to implement features on their own. The focus remains on end user require-
ments and thus on adding customer value. However, it is harder to maintain integrity
and consistency of the software architecture with feature teams.

Most teams should be feature teams and component teams kept to a minimum for cus-
tomer-centric development [Pich08].

(A)Synchronous Sprints

It is best to have synchronous Sprints within a project because coordination and plan-
ning is easier [Pich08]. But if one project is the supplier for another project, then it may
be sensible to have asynchronous Sprints, i.e. have the supplier’s Sprint start earlier.
Hence the Product Owner of the supplied project can be part of the Sprint review of the
supplying project to get an overview and plan his own Sprint accordingly.

Estimation
All teams should use the same base for estimation, e.g. story points (cf. [Cohn05]), and
also agree on the same scale and semantics of points.
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Lookahead Planning
Lookahead Planning has been developed by [Cohn05]. It describes the planning activi-

ties that arise when multiple Scrum teams are involved in a project. It assures that every
team is working at full capacity by identifying dependencies between the teams
[Pich08]. Lookahead Planning involves four steps (cf. [Pich08]):
1. Analyze requirements.
2. Anticipate dependencies between teams when working on different requirements
(e.g. between component and feature teams).
3. Identify conflicts between feature teams and resolve them, e.g. by changing the
order in which requirements are implemented.
4. Analyze each team’s workload that has been generated by the precedent steps.

If one team is above its capacity after step 4, adjustments to the planning have to be
made. Depending on size and complexity of the project, the steps may need to be exe-
cuted several times until planning is optimal [Pich08].

Pipelining

Pipelining describes the creation of a product increment over the course of several
Sprints [Larm04]. However, pipelining should only be used if absolutely necessary
[Pich08]. Figure 15 shows the exemplary implementation of pipelining. The numbers
denote user stories that are not finished within one Sprint. Instead, they are picked up by
other teams (A and B in Figure 15) to be finished in the consecutive Sprint.
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Figure 15: Scrum Pipelining [Pich08]

Pipelining can also be suitable to schedule test activities [Pich08], e.g. functional tests
in the first Sprint and integration tests in the next one.

Meta Scrum

Meta Scrum helps to coordinate projects in a program that uses Scrum (cf. [Suth05]). It
uses the concept of the Scrum of Scrums, which is a project-wide standup meeting that
improves communication and coordination among several teams in big Scrum projects.
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Each team sends one team member to the Scrum of Scrums meeting. However, the
Scrum Master should not be sent there too often in order for the team to remain self-
organizing [LaVo09].

The following questions need to be answered by each participant of the Scrum of
Scrums (cf. [Pich08]):

1. What did your Scrum team do since the last Scrum of Scrums?

2. What will your Scrum team do until the next Scrum of Scrums?

3. Are there any impediments in your Scrum team’s way?

10
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Programm

Figure 16: Meta Scrum [Pich08]

Figure 16 illustrates the Scrum of Scrums of projects A and B. It also shows the imple-
mentation of the Meta Scrum: Each Scrum of Scrums sends one participant to the Meta
Scrum [Pich08]. Hence, the Meta Scrum adds the possibility for program (or inter-
project) management. In contrast to the Scrum of Scrums, the Meta Scrum is usually not
held daily [Pich08].

4.1.3 Scrum in a Multi-Project Environment
The description is based on [Glogl1].

Neither Scrum nor traditional approaches were designed to deal with multi-project
chaos [Glogl1]. Scrum does not help to control project chaos. It only increases the
transparency of the individual projects and thus facilitates the enterprise’s decision-
making and prioritization process, which is one of the most important issues according
to Google CEO Larry Page:
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“There are basically no companies that have good slow decisions. There are only com-
panies that have good fast decisions.” (Google CEO Larry Page at Google Zeitgeist,
Sept. 2011)

According to [Glogl1] a company needs to maintain a Project Backlog that includes all
projects. The CEO needs to appoint a full-time Product Owner for this Project Backlog
to prioritize and update it. The teams then work on projects according to the enterprise-
wide prioritization in the Project Backlog. Figure 17 illustrates the idea: High priority
projects are on top of the Project Backlog.
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Figure 17: Project Backlog [Glogl11]
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Every company needs to find its own strategy for prioritizing this backlog. [Glogl1]
shares the following examples, among others:
* Ricardo Semler from Semco'” uses democratic voting
* Apple’s Steve Jobs drastically narrowed apple’s product line to focus on a small
number of products

The kind of strategy in use is of secondary importance because they all lead to the sin-
gle most important concern: focus [Glogl1]. Focus is the critical success factor in a
multi-project environment. [Glogl1] explains that with Scrum in a multi-project envi-
ronment, focus is achieved in the following ways:

* Teams work on projects according to a prioritized enterprise-wide backlog.

* Prioritization of Enterprise Product Backlog is done by decision makers, e.g. by

a Product Owner appointed by the CEO.
* As few projects as possible should be worked on simultaneously.

" http://www.semco.com.br/en/
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Team Backlog

If teams need to work on several projects, [Glogl1] suggests using a Team Backlog.
Every Team has a Team Backlog that contains the team’s work items (from several pro-
jects, see Figure 18). Hence the team’s work is not steered by the Product Backlog any
longer but by the Team Backlog.
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Figure 18: Team Backlog [Glogl1]

However, this does not solve the problem of lacking focus [Glogl11]. Eventually, a Pro-
ject Backlog should be introduced to prioritize projects and have teams only work on
one or two projects at the same time [Glog11].

4.1.4 Scaling Lean and Agile

The case study (cf. chapters 5 and 6) involves a medium-sized multi-team and multi-site
project environment implementing a large-scale Scrum. Hence, this subchapter explores
some organizational tools to deal with these circumstances as described by [LaVo09].

Long-lived Teams

The authors stress that long-lived teams are very important to improve a team’s process
and thus increase performance. [Katz82] showed the relationship of R&D'* team per-
formance and team longevity in his research (Figure 19).

' Research and Development
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Figure 19: Team Performance over Time [LaVo09]

The research shows that a peak is reached after four years of working together [Katz82],
followed by a drop in performance. Hence, team members should be rotated across
teams after some time to create new insights [LaVo09].

Cross-Team Working Agreements

Multiple Teams need to agree on cross-team working agreements, including e.g. the
definition of “done”. It is important that a/l teams own the working agreement so that it
can be adapted as teams reflect, learn and improve.

Team Manages External Dependencies

MIT professor Deborah Ancona discovered in her research [AnBr07] that teams who
manage across their boundaries, i.e. also have an external focus, outperform teams with
solely an internal focus.

The organization needs to make clear that the teams themselves are responsible for co-
ordinating their work with other teams [LaVo09].

Team Makes Decisions

Self-organizing teams make their own decisions. This can be hard for members used to
a command-and-control environment. The result can be endless discussions without a
decision. Therefore, the Scrum Master should help the team to learn how to make deci-
sions, such as voting, consensus or “expert decides”. Most healthy teams apply a con-
sensus-based method [KaLi07].

Overview: Teams in Large-scale Scrum
Teams need to be self-organizing, cross-functional, long-lived and dedicated. Figure 20
provides greater detail:
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Figure 20: Large-scale Scrum Teams [LaVo09]

Requirement Areas

[LaVo09] states that it is very difficult for the teams in a product with more than five to
ten feature teams to work on the whole product and also for the Product Owner to work
with so many teams. The solution presented is to work with requirement areas. Re-
quirement areas are customer-centric categories of Product Backlog items (PBI) such
that each PBI belongs to one requirement area. Figure 21 illustrates the idea:

Performance Area Backlog

Product Backlog

performance 10x | switch hardware

IPv6 —» | performance 10x | optimize DSP

performance 10x
HSDPA
performance stats
configuration of cells

new NMS solution Protocols Area Backlog

speed-up of build -

improved upgrading support IPv6 simple connect

stability to 99.999% IPv6 data sending
HSDPA failed call

Figure 21: Requirement Area Backlogs [LaVo09]
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In the example of Figure 21, the PBI “IPv6” belongs to the requirement area “Proto-
cols”, where it is divided into the finer-grained area backlog items “simple connect” and
“data sending”.

The advantage is that the Product Backlog remains manageable for the Product Owner
because items are coarse-grained. Area Backlog items are prioritized by a separate per-
son, the Area Product Owner (APO). The APO acts as Product Owner in relation to the
teams for that requirement area and is part of the Product Owner Team that is headed by
the Product Owner. The APOs work as Product Owner with all teams in their require-
ment area, e.g. in iteration planning and reviews. Figure 22 gives an overview:
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Figure 22: Feature Teams working on Requirement Areas [LaVo09]

Specialization in requirement areas is done from a customer’s perspective (e.g. “net-
work management area”) instead of a component-based approach (e.g. “adaptations
framework subsystem”). Teams now share the same vocabulary with customers and can
be directly involved in the clarification of requirements. As a side effect, teams usually
still specialize in a few subsystems because working in one requirement area usually
involves working with the same family of subsystems. This also speeds up development
without the restriction of component ownership.

As priorities change, requirement areas can be added or removed and whole teams be
moved between requirement areas.
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Merged Product Backlog for a Set of Products
Prioritization in a company is often based on products, not features. The problem with
this point of view is described by [LaVo09]:

“Coarse-grained product prioritization leads to a local optimization in which the low-
priority items of a high-priority product are implemented instead of the essential items
of a lower-priority product.” > (p.256, [LaVo09])

The solution provided by [LaVo09] is to merge the Product Backlogs of different prod-
ucts into one Product Backlog for the whole company. This works especially well when
the products share a common codebase. The prioritization aspect in a company is then
reduced to prioritizing one Scrum Product Backlog on a feature level. In bigger organi-
zations scaling-up the Product Backlog with requirement areas may be an option, al-
though the authors cannot back up this suggestions with an experience report.

If a project is too small for one Scrum feature team (approx. 7 people), then it is possi-
ble to merge several small products’ backlogs into a combined Product Backlog. Again,
this works best if the small products share a common codebase.

Large-Scale Scrum Framework

[LaVo09] presents two large-scale Scrum frameworks, but only one framework will be
described here, which scales Scrum to up to ten Scrum teams and one Product Owner.
The other framework scales Scrum to many hundreds or even thousands of people in a
product group, which is beyond the scope of the case study (cf. chapters 5 and 6) and
this thesis.

The challenge with large-scale Scrum is that the Product Owner cannot effectively in-
teract with many teams nor can he grasp an overview of the entire product any longer
[LaVo09]. Thus the burden of the Product Owner needs to be minimized by having the
team interact with real customers. The Product Owner does not need to be involved in
low-level details and should be able to focus on product management [LaVo09]. In any
case there should be only one Product Owner, whether there are five or fifty Scrum
teams in the product group.

A feature team should have little need to interact or coordinate with other feature teams
except for the integration of code. Each team has its own Sprint Backlog. The product
increment is not per team: all teams need to integrate their output into one increment
[LaVo09]. If participants have a good understanding of Scrum, the Scrum Master may
serve several teams instead of only one.

"> Emphasis by authors of [LaV009]
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The Sprint Planning is now held with the Product Owner and all teams’ members if they
can fit in one room. Otherwise each team has to send representatives. Backlog items are
now offered to whole teams instead of individuals. In turn whole teams can now volun-
teer for features. Afterwards each team holds its own part two of the Sprint Planning
where it creates its Sprint Backlog.

The Daily Scrum remains the usual meeting, but sometimes it may be useful to know
what other teams are doing by sending a scout to observe another team’s Daily Scrum
(if the meeting schedule allows).

Product Backlog Refinement should be done once each Sprint in a several hour work-
shop, so that all teams or representatives have the chance to get in touch with the Prod-
uct Owner [LaVo09]. Properly executed, it will speed up the Sprint Planning session
drastically [LaVo09].

The Sprint Review is the normal Scrum Event including all team members or team rep-
resentatives, but the Retrospective is held individually (per team). Optionally, a Joint
Retrospective meeting can be established with a few representatives of each team and
the Scrum Masters to discuss systemic impediments to an effective Scrum process
[LaVo09].

There are also alternatives for the Scrum of Scrums meeting as “healthy self-managing
teams are themselves responsible for their coordination and communication with other
groups” ' (p.301, [LaV009]) The need for a Scrum of Scrums may also indicate that
the feature teams are not really cross-functional and cross-component, i.e. they cannot
work independently or continuous integration is not done properly [LaVo09]. If how-
ever a Scrum of Scrums is in place, it is very important that team representatives to at-
tend these meetings are rotated such that no artificial management layer can be estab-
lished. Other types of coordination meetings may work better, such as the Open Space
Technology'’ meeting or Town Hall'® meetings [LaVo009].

Lastly, all teams need to share a common definition of done (DoD) that can be achieved
by all teams in the group. Continuous Integration is also especially important for multi-
team development and an absolute foundation for a successful large-scale Scrum
[LaVo09].

'® Emphasis by authors of [LaVo009]
' http://en.wikipedia.org/wiki/Open_Space_Technology, accessed 31/10/2011
'® http://en.wikipedia.org/wiki/Town_hall meeting, accessed 31/10/2011



Lean-Agile Multi-Project Management 53

4.2 Known Practices in Publications

The publications presented in this chapter have been selected in 2.4 Related Work for
closer examination.

4.2.1 Enterprise Scrum

[Greel0] introduces an enterprise-wide Scrum approach. The idea came up because
Daniel Greening was not able to answer the following two questions by Jeff Suther-
land"? satisfactorily (cf. [Greel0]):
1. What is your current velocity?
2. What are the blockers impeding your progress, and what are you doing about
them?

If a CEO is unable to answer the first question, he cannot balance features against effort
[Greel0]. The second question shows if there is sufficient communication between en-
gineering and top management [GreelO]. The problem identified was the following:
“Bottom-up techniques do not produce the “sticky-note” simplicity of Scrum at large
scales.” (p.1, [Greel0]). So [Greel0] developed a new top-down approach, the Enter-
prise Scrum, with the following parameters:
* A quarterly Enterprise Scrum Sprint including planning, work, production of re-
leasable products and a retrospective
* A weekly Standup meeting with Product Owners, Scrum Masters and the team
leads for the discussion of progress, short-term planning and finding collabora-
tive solutions for impediments

Architects and team leads were used to estimate large projects with Enterprise Story
Points for the quarterly Enterprise Sprint. Individual Projects still use regular 1-4 week

Sprints.

Figure 23 gives an overview of the components and their relations.

1% One of the two inventors of Scrum
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Figure 23: The Enterprise Scrum [Greel0]

The Enterprise Scrum Team members are (cf. [Greel0]):

The Enterprise Product Owner (filled by the Director of Product Management in
[Greel0]) is responsible for coordination, value research and prioritization.

The Vice President of Engineering (no role name provided) manages engineer-
ing, including effort management, hiring, firing, budgeting and day-to-day op-
erations.

The Enterprise Scrum Master enforces the Enterprise Scrum process.

Further members include several Product Managers, Project Scrum Masters,
Tech Leads, the User Experience Manager and Operations Director.

[Greel0] also describes the use of an Enterprise Backlog: “Each EBI [Enterprise Back-

log Item] is a project that must be at least one Scrum team-month in effort (a Scrum

team consists of the standard 5-9 people), and it must be feasible to finish an EBI in

three months. In practice, this means an EBI must be between I and 9 team-months of
effort (e.g. may require 3 teams for 3 months).” (p.3, [Greel0]).

The bottom line is that top management has since been able to answer the two important

questions: they know about the velocity the enterprise has each quarterly Sprint (in En-

terprise Story Points) and about all the impediments and its solutions from the weekly

Standup meeting. However, it is not possible to introduce this approach without the full

support of the top management.



Lean-Agile Multi-Project Management 55

4.2.2 B-Scrum: Business Extension of the Scrum Framework

[KtL€09] argue that greater stakeholder’s contribution to development efforts is needed.
They advise to install a steering committee to “maintain a common artifact that pro-
vides enough visibility on business expectations and sources of value” (p.63, [KtL&09]).

Scrum
Development Team

New Featurestodo| ~— _ _

" _~ |New Features done
el L il s
Steering commitee
B-Scrum

Figure 24: B-Scrum [KtLé09]

The Product Owner acts as the link between the steering committee and the develop-
ment team (see Figure 24). Especially in large-scale development the Product Owner
often lacks visibility to be properly involved in the development process.

The following reasons support the extension by a B-Scrum (Business Scrum) (cf.
[KtL&09]):
1. Help the Product Owner understand the underpinning reasons behind the
stakeholders’ expectations and solve any conflict situations.
2. Help the Product Owner track the value progress and make decisions that reflect
stakeholders’ interests with regard to the evolving business context.
3. Help the Product Owner identify and report real business opportunities to higher
management.
4. Help the Product Owner avoid chaotic software development due to scalability
issues and miscommunication.

It becomes easier for the Product Owner to align prioritization with business goals.
[KtL€09] advises to work with goals due to the following reason (cf. [KtLé09]):
* Stakeholders can express their expectations in terms of goals, i.e. a language that
they are more familiar with
* Low level requirements such as user stories can be linked to strategic (business)
goals
* With a goals map traceability, the development team can show progress in terms
of business goal’s satisfaction as well
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* The stakeholders can prioritize the importance of business goals at different lev-
els and think about possible IT solutions
* The most valuable goals are more likely to be developed first

In conclusion, the B-Scrum extension helps the Product Owner to prioritize according to
stakeholder’s expectations.

4.2.3 UX Component Team

[BuJe09] describes the installation of a separate User Experience (UX) Scrum team and
its struggles and benefits. At first, it was not easy to set up a UX Team because the de-
velopment team did not want to be separated from the UX [BuJe09]. However, the
separate Product Backlog enabled the UX to work more efficiently. Moreover, the UX
gained better transparency due to the UX Product Owner who could interact with the
other parties and is the single point of contact of all UX issues. Additionally, UX team
members attend the development team’s daily meetings once or twice a week and a
standing cross-functional meeting has also been set up at the same frequency to improve
collaboration and communication.

Figure 25 illustrates the setup, stakeholders and their interactions.
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Business Unit
Requirements & Requirements &
Prioritization Prioritization
W A4
PO et @D UX PO
4 -

V Coordination & V ux

Scrum Master

Dev Collaboration ux Scrum Master
Members Members
Dev Scrum Team UX Scrum Team
Planning & Tracking Planning & Tracking
A 4
Program Manager

Figure 25: Scrum Setup including a UX Component Team [BuJe09]
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This separate UX team can be regarded as a component team (see chapter 4.1.2). It
should be noted that this case study has been conducted in the User Experience and De-
sign unit of a big company. Hence, a separate UX team may not always be needed.

These are the lessons learned from [BuJe09]:

* Schedule UX teams to work one or two Sprints ahead of the development teams

* Incorporate quarterly design vision Sprints into the normal Sprint cycle

* Organize the UX team into a separate scrum team with its own product backlog
and product owner

*  Working one to two Sprints ahead of the development scrum teams has resulted
in less churn and an improved work-life balance for the UX team members.

* Having a quarterly design vision Sprint has resulted in more cohesive and better
quality designs.

* A UX product owner provides a primary point of contact to cross-functional
teams and helps coordinate UX teams and deliverables.

* A separate UX product backlog helps the UX team assign resources to projects
and track team capacity.

* A single UX team can support multiple development teams with less churn and
better coordination.

As several authors have mentioned (cf. [Pich08], [LaVo09], among many others) com-
ponent teams, such as this separate UX team, do not align well with Scrum as the ap-
proach is not customer-centric and many dependencies arise between teams. Feature
teams are the favored approach because they are able to implement whole features by
themselves with no or little inter-team dependencies.

4.2.4 Lean-Agile Project Management Office

[AuCu06] offers suggestions on how to combine agile project delivery at the project
level with lean thinking at the portfolio level. One of the benefits is that agile projects
can deliver financially meaningful interim results, which can impact the PMO’s (Project
Management Office) decision-making process.

Figure 26 shows the organizational structure proposed by [AuCu06]:
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Figure 26: Lean-Agile PMO Organizational Structure [AuCu06]

The lean-agile PMO is connected via linking pins to the executive-level steering com-
mittee and project teams. Representatives are elected from lower to higher levels: pro-
ject teams elect representatives to the PMO and the PMO elects its representatives to the
steering committee. Hence, there is a combination of representatives that are elected and
assigned top-down to ensure that the PMO stays self-organizing and adaptive to change.

Traditional Project Portfolio Management focuses on local optimization while lean
thinking strives to manage the whole and optimize globally across the value stream
[AuCu06]. [LaVo09] agrees on the paradox of local optimization: A party, making the
best decision for local optimization, sub-optimizes the overall system throughput.

The lean-agile PMO has the following operation principles (cf. [AuCu06]):
1. Align continuously
* Communicate strategic intent
* Ideate against strategy
* Measure business results
* Make ranking and selection open and visible
* Reprioritize regularly
2. Manage project throughput
* Practice Lean project scheduling
* Reduce project inventory/work in process
3. Manage system constraints
* Identify organizational and process constraints
* Optimize and elevate the constraints
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Figure 27 illustrates Lean Process Scheduling. The idea behind is that [AuCu06] ad-
vises agile core team member not to work on more than one project. Therefore, the lean-
agile PMO can only start as many projects as there are available teams.
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Figure 27: Lean-Agile Project Flow [AuCu06]

As Figure 28 shows, projects can then be visualized and tracked using a regular Kanban
board with WiP? limits and lead time (cf. chapter 2.3), but on a portfolio level. Bigger
projects should be split into MMFs (minimum marketable feature, cf. [DeCl03]), which
is the minimum aggregation of product features that provides value to the customer
[AuCu06].
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Figure 28: Lean-Agile Project Kanban Board [AuCu06]
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As far as the operation of the lean-agile PMO is concerned, it should use a Scrum proc-
ess as well, including month-long Sprints with review and planning meetings, daily
standups, the maintenance of a prioritized long-term backlog for release planning meet-
ings and a short-term one for Sprint planning and review sessions [AuCu06]. Regular
progress tracking and monitoring via e.g. burndown charts is also suggested.

With the new lean-agile PMO approach, [AuCu06] tries to avoid a structure that will
lead to traditional top-down and command-and-control management by combining
elected representatives with top-down assigned ones in the hierarchy. The application of
lean principles at the portfolio management level, such as managing throughput by re-
ducing project inventory and improving the project completion rate, help to globally
optimize the financial performance [AuCu06].

However, [LaVo09] criticize this and similar ideas strongly because neither a traditional
PMO nor an “agile” PMO is needed. With Scrum most project management responsi-
bilities are moved into the teams and that all other responsibilities (releases, schedules,
etc.) should be moved to Product Owner Teams (see chapter 4.1.2) [LaVo09].
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5 Case Study: Lean-Agile Multi-Project Management in
Practice

During the case study an approach to lean-agile multi-project management is analyzed
(in this chapter), evaluated (cf. chapter 6) and improved (cf. chapter 6). Chapter 5.1 de-
scribes the project environment and the setting that the case study is conducted in, fol-
lowed by known strengths (chapter 5.2) and problems (chapter 5.3), as identified by
employees during interviews or meetings.

5.1 Status Quo

The case study is set in a spatially separated development environment, which involves
five parties:

* 1 Main Supplier

* 1 Additional Supplier

e 3 Customers

Figure 29 illustrates the interaction of the parties. The customers only interact with the
main supplier. The main supplier had to hire new personal to cope with customers’ de-
mands. The additional supplier does not directly interact with customers.

Customers

Suppliers

Figure 29: The Parties Involved

Multi-Site Environment

The product development takes place on two different sites. The distance between the
main supplier and the additional supplier is about 300 kilometers. Also, the two suppli-
ers are not part of the same company, so inter-company related issues also have to be
expected. More information on the suppliers is provided in chapter 5.1.1.
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Multi-Project Environment

The case study involves the development of software for three customers. Existing
software is improved and adapted, resulting in three different products that share the
same codebase. These products are treated as three different projects, hence the multi-
project environment.

More information on the products and the projects environment is provided in chapter
5.1.2.

5.1.1 Suppliers

Both suppliers are using the agile process Scrum. Overall 30 people are working on the
expansion of three products. Three inter-company Scrum teams have been formed based
on shared requirement areas among all products. There is no communication between
the three original customers and the additional supplier (cf. Figure 29). The Scrum im-
plementation is described in detail in chapter 5.1.2.

Main Supplier
The main supplier’s staff for these products includes 20 people, consisting of:
* 11 Software Developers
* 3 Software Testers
* 3 Scrum Masters/Developers
* 3 Product Owners

The main supplier has started development on the products in May 2011.

Additional Supplier
The additional supplier’s staff for these products includes 10 people, consisting of:
* 6 Software Developers
* 2 Software Testers
* 2 Scrum Masters/Developers
¢ 0 Product Owners®'

The additional supplier joined the main supplier for co-development in August 2011.
Most weeks one of the Scrum Masters travels to the main supplier’s premises for a cou-
ple of days per week to gain new insight and updates. The Scrum Masters noted here do
not fully comply with the actual role in the truest sense because the official roles are
assigned to staff at the main supplier. But they can be regarded as an extension of the
“real” Scrum Master to support the process at the additional supplier’s premises.

I All Product Owners are with the main supplier
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In November a team-building event was held to get to know each other better.

5.1.2 Implementation of Scrum

As has been outlined in the beginning of chapter 5.1, software development is based in
two different suppliers’ locations with a distance of 300 kilometers. This poses several
constraints to the Scrum process that need to be dealt with. A presentation of the status
quo follows. Known strengths and problems are discussed in separate chapters (cf.
chapters 5.2 and 5.3, respectively).

At the time of analysis in October 2011 development on all three products has started.
Initially, development was conducted in one big Scrum Team consisting of all 30 peo-
ple, placed in two different locations. The following meetings have been established:

* Separate internal Daily Scrums held at the main supplier and the additional sup-

plier in the morning

¢ Joint Daily Scrums via (video) telephone conference calls

*  Two-tiered Sprint Planning

* Joint Sprint Review

* Joint monthly Retrospective

The Sprint length is set to two weeks. Planning is done for whole months, i.e. two
Sprints. The main and the additional supplier work together in the same Sprint.

In November 2011, the big team has been split into three smaller ones, consisting of:
* 1 Scrum Master
e 2-3 Developers of the Main Supplier
* 2-3 Developers of the Additional Supplier
* 1-2 Software Tester of either one of the suppliers

Figure 30 illustrates the internal division of the two suppliers within one Scrum team,
i.e. the main supplier on the left side and the additional supplier on the right side.

Scrum Team

Figure 30: Composition of a Scrum Team
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The three Scrum teams have been formed according to logical units, i.e. requirement
areas, across all three products (in contrast to one team per product/customer). All
Scrum Masters and Product Owners are based on the main supplier’s side. The meetings
have also been adjusted and are described in the following in greater detail.

Joint Daily Scrum
In October 2011 the Daily Scrums have been organized as pictured in Figure 31. Before
that the Joint Daily Scrum has been one meeting per day, but it had been split into three
separate meetings because one meeting with 30 people on two separate locations was
simply not manageable. Two of them were roughly formed around requirement areas,
the third one was dedicated to quality assurance. The meeting schedule was as follows:

10:30 Internal Dailies

13:00 Requirement Area A Daily

13:15 Requirement Area B Daily

13:45 Quality Assurance Daily

The internal Daily Scrums are held in the morning before the joined ones with all team
members, i.e. 20 people on the main supplier’s side and 10 people on the additional
supplier’s side respectively.

Additional

Main Supplier Joined Supplier

Figure 31: Former Division of Daily Scrums

Usually a team member is only participating in one of the joint dailies, except for qual-
ity assurance members who attend the requirement area daily and the QA daily as well.

This setting changed once the big Scrum team has been split into three smaller teams in
November 2011. Since then, each of the three Scrum teams has its own Daily Scrum
meeting. Additionally the software testers of all three teams meet in a separate QA
Scrum after the usual Daily Scrum to coordinate quality assurance issues. The division
of three Product Owners for three products/customers remains intact.
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Scrum of Scrums

With the split into three Scrum teams in November 2011, a daily Scrum of Scrums
meeting (cf. chapter 4.1.2) has been established as well. As Figure 32 shows, all teams
send their Scrum Master (SM) to the Scrum of Scrums. Additionally the three Product
Owners (PO) participate in the meeting to keep track of the progress and coordination
between the teams. The additional supplier is not part of the Scrum of Scrums by choice
due to the argument that coordination is easier to do in person (i.e. at the main sup-
plier’s premises).

SM SM

SM SM

PO PO
PO

Figure 32: Scrum of Scrums

Two-tiered Sprint Planning
Planning covers one month, i.e. two Sprints. Then, more or less 50% of the planned user
stories get assigned to each Sprint.

It is a two-tiered process. At first planning is done at the main supplier’s side with one
of the two Scrum Masters of the additional supplier present. The Scrum teams decide,
which of the prioritized user stories in the Product Backlogs they want to implement in
the next two Sprints. Additionally, user stories are assigned to the additional supplier.
Estimation is then done using Planning Poker (cf. [Gren02]).

The second level planning continues at the additional supplier’s side: The Scrum Master
returns from the main supplier with user stories for the additional supplier. At this point,
the main supplier has already estimated the user stories. The user stories are then put on
the white board (cf. Figure 33) and divided into several tasks during the additional sup-
plier’s planning meeting. The team members then volunteer for a certain task until all
tasks are assigned. When a team member accepts a task, he adjusts the original estima-
tion of the main supplier to his own.
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Figure 33: Sprint Planning Whiteboard

The outcome of the meeting, i.e. the updated estimations and task assignments are then
kept in a planning spreadsheet that is shared with the main supplier. Estimations are
done in hours on both sides.

Joint Sprint Review

The Sprint Review is held jointly after each Sprint. It is, however, primarily held at the
main supplier, but the additional supplier joins via a video conference call. Figure 34
shows part of the setup for this call, which consists of a monitor, a webcam, speakers
and a microphone. Additionally, one of the Scrum Masters is present at the main sup-
plier’s premises to serve as a communication hub. The rest of the additional supplier’s
team is mainly observing the review, but can raise questions and/or concerns when nec-
essary.

The review consists of demonstrations and discussions about different areas of the cur-
rent product increment and takes about two hours. All three Scrum teams attend this
meeting, i.e. about 20 people on the main supplier’s side (plus one Scrum Master from
the additional supplier) and 9 people from the additional supplier joining in via a video
conference call.
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Figure 34: Video Conference Setup

Joint Sprint Retrospective

The Sprint Retrospective is held monthly, i.e. after two Sprints, with the same setup (cf.
Figure 34): the additional suppliers’ team joins the meeting via a video conference call
and one Scrum Master is present at the main suppliers’ office.

The Retrospective is divided into six steps:

1. Individual, overall evaluation of the last Sprint from good to bad on a 15-part
scale (cf. Figure 37 right flipchart).

2. Evaluation and discussion of the measures taken since the last Retrospective.

3. Every participant writes three concerns (either positive or negative) on paper and
puts them on the flipchart, shortly presenting each while doing so (cf. Figure 37
left flipchart).

4. The individual concerns from step 3 are clustered to topics.

5. Every participant assigns three points to one or more of the clustered topics ac-
cording to his personal weighting.

6. Measures for the top three topics are discussed that will be implemented during
the next Sprint.

Product/Sprint Backlog

Each Product Owner maintains a Product Backlog on the main supplier’s side for his
product. The additional supplier currently does not have access to the Product Backlog,
but works with the Sprint Backlog only, which is the planning spreadsheet (also see
“Two-tiered Sprint Planning” earlier in this chapter).

Scrum Board

Both the main supplier and the additional supplier are using paper Scrum boards. Each
Scrum team is using one board. Since the two suppliers are based at different locations,
six boards would be needed, but the additional supplier currently only uses one for all
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three teams, i.e. four boards are in use in total. Figure 35 shows the Scrum board of the
additional supplier. The board is divided into the following columns:

User Stories = TO DOs = In Progress = Review = Done

Figure 35: Paper Scrum Board

The first column User Stories contains user stories from the backlog. Sticky notes of the
same color are then used to break the user stories into smaller tasks that run through the
workflow To Do, In Progress, Review and Done. The column Review denotes the tasks
being reviewed by a colleague (at any supplier’s side), whereas tasks in Done are really
closed and done.

Tasks on the Scrum board are also marked with the issue tracking number of the elec-
tronic tool that is in use (also see end of this chapter “Means of Communication”). The
Scrum boards of both suppliers are synchronized every day during the Daily Scrums
(for each team).

Burndown Chart

The Burndown charts are drawn and updated on paper at the main supplier’s side only
(one per team). The additional supplier does not operate a Burndown chart on its own,
but the main supplier includes the additional suppliers’ tasks into its Burndown.

The Burndown chart is not based on hours, but solely on tasks (without any kind of
complexity neither in story points nor in hours). The argumentation for this procedure in
one of the interviews was that tasks amount to the same hours on average and hence
“burning down” tasks (instead of hours or story points) is sufficient.
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Behavior Driven Development (BDD)
The suppliers develop software using Behavior Driven Development (cf. [Nort06]),

which is an extension to Test Driven Development (cf. [Beck03]). The workflow ap-
plied in the case study is pictured in Figure 36.
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Figure 36: BDD Workflow

This has been the workflow of the main supplier in past projects and the additional sup-
plier is adapting to it. The additional supplier acts as an extension of the main supplier’s
Scrum team and as such is involved in all steps of the workflow except for the various
approvals and the review at the end, for which the Product Owner is needed.

Means of Communication

The main means of communication between the two suppliers are joint meetings (via
video conference calls mostly), telephone calls, screen sharing sessions (to discuss indi-
vidual concerns) as well as emails. Lastly, one of the Scrum Masters travels to the main
supplier each week to serve as a communication hub and clarify issues in person.

Burndown charts and Scrum boards are drawn on paper and thus hard to share, but the
following electronic tools are in use:

* Bug/Issue Tracking System

*  Time Management Tool

* Project Management Tool

* Software Versioning and Revision Control System

* Planning Spreadsheets

The collaboration between tools works as follows: Every user story is divided into
smaller tasks, which are then entered into the time management tool, so that team mem-
bers can book working hours on these tasks. They are also entered into the bug/issue
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tracking system and are assigned to the responsible person. The task number is the main
identifier in the time management tool, the bug/issue tracking system and also on the
paper Scrum board.

The project management tool can issue reports, but has no real compatibility for Scrum.
Developed software is checked into a remote repository using a software versioning and
revision control system that both suppliers can access.

The main supplier also runs a database for requirements, which is solely used for the
interaction between the main supplier and the customers. The main supplier then ex-
tracts parts of the requirements into the planning spreadsheet that is later updated by the
additional supplier (cf. “Two-tiered Sprint Planning” earlier in this chapter).

5.2 Known Strengths

This chapter presents known strengths of the Scrum implementation, as employees have
mentioned them during interviews or meetings, especially during the Retrospective.

The board on the right-hand side of Figure 37 shows the general evaluation of the pre-
vious months May to October 2011. During the beginning of each Retrospective, each
team member puts one point on the board’s scale from good (laughing smiley face) to
bad (sad smiley face), i.e. one point equals the evaluation of one individual.

Figure 37 indicates that team members were very disappointed with the September
Sprint, but that the measures taken improved the overall satisfaction in the consecutive
October Sprint:

¢ Communication between the main supplier and the additional one in general

* Pointing out changes of use cases to the additional supplier

* Fewer broken builds checked into the remote repository

Figure 37: Sprint Evaluation in Retrospective
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Team members have identified the following strengths for the month October.

Improved Communication and Collaboration

This point addresses recent problems with finding proper means of communication be-
tween the main supplier and the additional one that complicated the collaboration of the
two parties. According to the Retrospective, these issues have been improved (cf. Figure
37), yet not completely resolved.

More precisely, the following improvements have been noted regarding the collabora-
tion of the two suppliers:
* Improved coordination and time management
* Good reaction time in both directions
* Frequent visits of the Scrum Masters to the main supplier’s premises facilitate
communication

Continuous Improvement

The additional supplier joined the main supplier in August 2011 for co-development.
Hence the Scrum process is adapted continuously to cope with issues that arise in this
multi-site and multi-product environment. This continuous improvement is still at its
early stages, but the process is improved with each Sprint.

The cornerstones for the continuous improvement are (as identified during Retrospec-
tive):

*  Willingness and commitment to change and improve

* Good working atmosphere and employee attitude

* Highly motivated people

* Team work

The willingness to change and improve is also shown by the fact that the main supplier
has hired consultants to accompany a new Scrum project. The consultants also glanced
at the current project situation and proposed two changes:

* Divide the big Scrum team into several smaller ones

* Do not estimate tasks in man hours

Both changes have been put into practice with November 2011.

Requirement Areas

The original Scrum of 30 people has been split into three smaller ones that work on the
same logical unit. These units can roughly be regarded as requirement areas that are
proposed by [LaVo09] (cf. chapter 4.1.4). This is an important step in the transforma-
tion from one large team to several regular-sized feature teams (cf. chapter 4.1.2).
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Physical Board
The physical board is in principle a good instrument, because it is a critical aspect of

lean visual management that is diminished if an electronic tool is used [LaVo09]. It has
higher psychological effect than an electronic one but it lacks automated reports and
charts [Ande10]. The multi-site environment also constrains the usability of the physical
board (cf. chapter 5.3.2 Lacking Tool-Support).

5.3 Known Problems

This chapter presents known problems with the Scrum implementation, as employees
have mentioned them during the Retrospective (5.3.1) and interviews (5.3.2).

5.3.1 Retrospective

The Retrospective is held once a month (each two Sprints) to reflect on the Scrum proc-
ess itself and discuss improvements and measurements. As such, it is a very important
source to identify problems for the analysis in this thesis.

The flipchart on the left-hand side of Figure 37 (chapter 5.2) shows the following clus-
tered problem categories taken from October’s Retrospective:

* Use Cases

* VPN Access for Additional Supplier

*  BDD Workflow

* Planning

¢ Code Quality

*  Two-Week Sprint

Each team member had three points to prioritize problem clusters. 21 persons partici-
pated in the meeting; 62 points> have been assigned (cf. Figure 37 in chapter 5.2). The
problem clusters have been renamed to describe the problems more properly.

19 Points: Continuous Stress in Two-Week Sprint
Many team members complained that they suffered from constant stress due to the fol-
lowing reasons:

*  Workload too high in relation to available staff

* Changing between projects takes time

* Planning delay in general and also between the two suppliers

* Too little time to follow BDD workflow in a two-week Sprint

** Instead of 63 points, i.e. one point is missing or has not been assigned intentionally
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Mostly the two-week Sprint iteration was held responsible for the stress, because plan-
ning often took too long or was incomplete and then team members had to cope with a
lot of pressure and stress to still meet Sprint goals.

This was especially the case for the additional supplier, as coordination was even more
difficult due to the different locations. So he would just start implementing because
specifications were not ready and there was nothing else to do and then have to deal
with major changes once they were ready.

The main supplier has noted during the Retrospective that support and assistance for the
additional supplier still needs attention, although it has already improved since the last
Retrospectives (cf. chapter 5.2).

One idea was to have a “3+1” iteration, meaning three weeks of planned work and a
one-week buffer for integration, release and planning. However, the outcome of the
discussion was that the two-week Sprint would not be abandoned because it is important
to release working software every two weeks. Furthermore every team member is will-
ing to cope with stress to some extent because software needs to be delivered. Neverthe-
less, process flaws need to be worked on to reduce the impact on the level of stress.

16 Points: Late Planning

This issue is similar to the first one and can be regarded as the root cause for the general
dissatisfaction with a two-week iteration. Together these two aligned problems were
assigned 35 of 62 points. So the overall problem can be denoted “Planning Delay in-
creased Stress” and is the major issue of this Retrospective.

The problem is that the Sprint starts late for development since planning is late up to
three or four days. One proposed solution is to plan continuously, so that the impact of
planning on the beginning of the Sprints is reduced.

Another problem is the coordination between the main supplier (who does most of the
planning) and the additional supplier. One proposal during the Retrospective was to
brief the additional supplier better, i.e. to discuss use cases and specifications in detail
each Sprint.

Lastly, the Behavior-Driven Development workflow is under-estimated in terms of ef-
fort, which also increases pressure. Most team members have not worked with BDD
before, so there is a learning curve that needs to be considered in planning.
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Planning is also hard in general because two different companies are working together.
Hence, it is difficult to measure the Sprint Velocity and thus allow decent planning.
However, velocity should get more accurate with each Sprint.

The measures for the next Sprints are to start early with planning/backlog refinement
and include the additional supplier more into the planning process. Additionally, “sen-
iors”, i.e. people with BDD experience, should estimate BDD efforts.

8 Points: BDD Workflow
The following problems have been noted with regard to the Behavior Driven Develop-
ment workflow:

* BDD Test Cases “broken”

* General misunderstanding of the meaning of BDD

* Bad Estimations (too low)

* No one in charge of BDD Feature Files

The measures for the next Sprint are to train every team member on both suppliers’
sides to follow the BDD workflow correctly and fully comprehend the concept. To en-
force learning, every team member should write at least one BDD feature file. Lastly,
great care needs to be taken when changing “central” parts of code, because BDD test
cases probably will not work any longer and need to be adjusted. Hence, responsibilities
need to be assigned for BDD files.

8 Points: Code Quality

The problem with code quality was that broken builds have been checked into the re-
mote repository, causing problems for fellow developers. In the next Sprints more care
should be taken not to break builds, i.e. to check in code that cannot be compiled. As-
signing responsibilities for modules should support this goal.

Another problem is that the teams do not share a common Definition of Done (DoD, see
Cross-Team Working Agreements in chapter 4.1.4), which has to be established in the
near future.

6 Points: Remote Access for Additional Supplier
The additional supplier needs a remote access to main supplier via VPN to be able to

access his test environment.

The measure taken is to finally set up the proper infrastructure for the next Sprint.



Case Study: Lean-Agile Multi-Project Management in Practice 75

5 Points: Uses Cases
The uses cases cover most of the specification and the general consensus was to keep it

this way, but the overall quality has to be improved. The following complaints have
been raised:

* Some Use Case are too sloppy or vague

* Contradictions in Use Cases

* Mixed languages (German and English)

* Frequent and/or unnoted Changes

5.3.2 Interviews

The following problems have been noted during interviews (both formal and informal).

Communication and Coordination between the two Suppliers

This issue has improved since the beginning of the collaboration of the two suppliers
(cf. chapter 5.2), but still a lot of concerns have been raised during interviews on both
sides.

One of the important points, yet relatively simple to overcome, is that the quality of the
video conferences for all meetings is not good enough, i.e. a better setup is needed in
general (better microphone, beamer instead of one monitor, etc.).

Another difficulty to overcome is that the main supplier is not used to co-develop with
other suppliers. Hence, the Scrum implementation focuses on the main supplier, but
lately tries to involve the additional supplier more and more into the process.

It has also been noted that it is hard for new developers to enter the projects because
documentation is near to nonexistent. Many important details are discussed in meetings
or emails and are thus hard to keep track of for newcomers.

Lastly, communication with regard to planning and new work packages from the main
supplier to the additional one has been criticized, but this issue has already been dis-
cussed in the two main points of the Retrospective (cf. chapter 5.3.2).

Lacking Tool-Support
The tools as well as the process is rather main supplier centric, which presents two
problems to the additional supplier:

1. The main supplier uses a great variety of tools.

2. The main supplier does not have electronic support for Scrum.

The first point causes the additional supplier to adapt to these tools that are not inte-
grated very well, e.g. for the time management tool and the issue tracking tool, task IDs
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have to be transferred manually. Secondly, the tools do not support the Scrum process.
The Burndown chart, e.g., is drawn on paper and thus not accessible to the additional
supplier.

This causes a lot of overhead in communication to synchronize the different tools and
get up-to-date information (especially on the additional supplier’s side).

Two-Tiered Sprint Planning

During the planning meeting at the additional supplier’s premises, it turned out that in-
formation about new work packages was too little to be able to properly split the new
work/user stories into smaller tasks and estimate them.

The root cause for this problem is again late planning (cf. chapter 5.3.1).
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6 Case Study: Evaluation of Lean-Agile Multi-Project
Management

Chapter 5 analyzed a lean-agile multi-management approach in a practical setting, i.e.
the status quo as well as known strengths and problems of the process implementation
as described by employees.

This chapter continues with an in-depth evaluation (cf. chapter 6.1) of chapter 5’s case
study with regard to the concepts presented in this thesis (cf. chapters 2 to 4) and subse-
quently names identified problems in chapter 6.2.

Furthermore, chapter 6.4 proposes solutions to all problems (cf. chapter 6.2) in the form
of improvements to the case study’s multi-management approach. A short résumé to the
case study is given in chapter 6.5 “Lessons Learned”.

6.1 In-Depth Evaluation

In addition to known problems that have been identified by employees in interviews or
meetings, this chapter identifies strengths as well as new unknown or overlooked prob-
lems with regard to the concepts presented in this thesis.

6.1.1 Comparison to Lean Values

For lean values, the case study’s approach is compared to Kanban’s Recipe for Success
by [Andel10], which contains the following steps:

Focus on Quality

Both suppliers work according to Behavior Driven Development, i.e. there is great em-
phasis on the “test first” mentality. Every artifact, from feature file to code, is peer-
reviewed before the final approval and review.

As chapter 5.3.1 shows, there are problems with the correct implementation of the BDD
workflow and hence also with code quality that need to be improved.

Reduce Work-in-Progress

This value is partially implemented by dedicating feature teams to requirement areas.
The teams can focus on the most important features in their area and thus reduce the
work in progress.

Since the process in use is Scrum, work in progress is only limited by Sprints. However,
there was a lack of respect for the beginning and end of the iterations, as the problems
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Continuous Stress in Two-Week Sprint and Late Planning have pointed out in chapter
5.3.1.

Deliver Often

This lean value helps to improve quality by keeping complexity, i.e. the concurrent
work in progress, to a minimum with frequent releases. The two suppliers build a new
release every two weeks at the end of each Sprint, which is a commonly used time span
for frequent deliveries.

Balance Demand against Throughput

This value is not met properly as the problem Continuous Stress in Two-Week Sprint
shows in chapter 5.3.1. Demand is clearly higher than throughput, which may not nec-
essarily indicate too much demand, but rather point out that the case study’s approach
and the collaboration of the two suppliers is still in its early stages and thus has room for
improvement (cf. chapter 6.4).

Prioritize
Each Product Owner prioritizes the items of his Product Backlog. Prioritization among
the three backlogs is done according to the most pressing deadlines.

Predictability needs to be improved with deliveries in the case study. Before that there is
little point in paying attention to prioritization [Ande10].

Attack Sources of Variability to Improve Predictability

Dealing with sources of variability and reducing them is an advanced topic [Andel0],
which first requires the correct implementation of the five preceding steps. Since that
has not been fully achieved, investigation of this value is currently pointless.

6.1.2 Comparison to Agile Values

This chapter evaluates the realization of agile values, i.e. the Agile Manifesto (cf.
[BeBeO1]) and the five Scrum values by [ScBe02], in the case study’s multi-project
management approach.

Individuals and Interactions over Processes and Tools

The interactions between teams and individuals are frequent, given the fact that the two
suppliers are not co-located. Several video conference meetings and daily follow-up
telephone calls confirm this observation.

However, as the problems Communication and Coordination between the two Suppliers
and Lacking Tool-Support indicate in chapter 5.3.2, there is potential for improvement
(cf. chapter 6.4). More elaboration on the problems is provided in chapter 6.2.
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Working Software over Comprehensive Documentation
Working software is going to be achieved by implementing the Behavior Driven Devel-

opment workflow, but the general understanding of the BDD concept among team
members needs to be raised to improve code quality (cf. chapter 5.3.1).

There is little documentation, which makes it very hard for new developers to join the
teams.

Customer Collaboration over Contract Negotiation
The main supplier and the customers share a database for requirements, which is up-
dated by the customers themselves. The additional supplier does neither have direct
contact with the customers nor access to the database.

Responding to Change over Following a Plan

The first part of this value can definitely be found in the process implementation of the
case study. Since the process in use is Scrum and not the lean follower Kanban, the
commitment within iterations needs to be respected and thus no changes in priorities
can be accepted during an ongoing Sprint. However, currently planning seems to be too
uncoordinated for the teams to successfully commit to Sprint goals.

After the four values of the Agile Manifesto, the text continues (cf. [BeBe01]), “While
there is value in the items on the right, we value the items on the left more”. Therefore,
the second part of this fourth value following a plan is also important and should not be
ignored. Incremental planning is a central component of successful agile and lean proc-
ess implementations.

Scrum Value 1: Commitment

As discussed in the precedent paragraphs, commitment is hard to achieve, when plan-
ning is late for the beginning of the next Sprint. With timely planning, commitment will
be easier to achieve.

Scrum Value 2: Focus
Focus means not having to worry about anything else [ScBe02], which is currently not
given due to missing commitment.

Scrum Value 3: Openness

The value openness talks about the transparency within the project, which poses a prob-
lem, as Scrum boards and Burndown charts are both paper-based. Furthermore, the ad-
ditional supplier currently does not have access to the Product Backlogs and the project
management tool.
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Scrum Value 4: Respect
Respect is hard to evaluate from a consultant’s point of view with no direct involvement
in daily project work, but in general everybody has been respectful to each other.

Scrum Value 5: Courage

This value also involves the courage to say “no”, e.g. to frequent changes of goals
within Sprint iterations, in order to be able to fulfill the commitment. Since recent
Sprints have often started late, this indicates that the value has not been met and that
team members need to be encouraged to stand up for timely planning.

6.1.3 Comparison to Traditional MPM Approaches

Chapter 3.2 discussed conclusions from traditional multi-project management ap-
proaches for lean and agile ones. These are now checked against the MPM measures
taken in the case study.

Project Management Office (PMO)

There is no Project Management Office in place, which is frequently found in tradi-
tional approaches. But there is also no Product Owner Team (cf. chapter 4.1.2) to re-
place a PMO. Hence, a more structured approach for higher-level responsibilities is
missing in the case study.

Management by Exception
This paradigm of PRINCE 2 is not used in the case study, since it does not work well
with agile practices in general (cf. chapter 3.2.3).

Multi-Project Management Hierarchy

The MPM hierarchy is very flat in the case study: Scrum teams and Product Owners.
Additionally, there is a Scrum of Scrums meeting, in which also the three Product Own-
ers participate for coordination.

Project Interdependency Meetings

In most organizations interdependency issues are discussed in ‘“‘general” meetings
[Rungl0a]. In the case study there is the Scrum of Scrums, which is especially designed
for inter-project coordination. Moreover, it is frequently discussed during daily Scrum
meetings, since the three projects share the same codebase.

Prioritization

The customers and their individual deadlines control the current prioritization process.
In [HiAll1]’s terms, the Product Owners deal with the internal prioritization mostly
according to urgency and resource constraints. Limitations and significances of priori-
ties are often not communicated in detail, especially not to the additional supplier.
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6.1.4 Comparison to Lean/Agile MPM Approaches

This chapter checks the case study’s approach against various agile and/or lean MPM
ones that have been presented in chapter 4.

Kanban Swim Lanes

The two suppliers in the case study do not use an integrated board that includes all
teams. Nevertheless, the approach in use is team-based, i.e. each team has its own board
including user stories of different projects.

Scrum Program Management

[Pich08] suggests the introduction of Product Owner Teams headed by a Chief Product
Owner among several other tips for agile Multi-Project Management. In the case study
the three Product Owners need to work together because the products share the same
codebase. But it is neither formally regarded as a Product Owner Team, nor does it have
a chief. There is also no Program Owner Team above.

All three Scrum teams are organized as feature teams that work in synchronous Sprints.
Estimation is based on hours, not on story points, as suggested by [Pich08]. The steps of
lookahead planning are not used, nor is pipelining. Lastly, Meta Scrum would cause a
process overhead for the given project environment. So in the case study only the Scrum
of Scrums has been implemented.

Scrum in a Multi-Project Environment

[Glogl1] also discusses a team-based and project-based view and suggests to have a
company-wide prioritized project backlog. Scaled to the case study’s environment, the
three projects need to be ranked according to changing priorities. Currently the prioriti-
zation is based on the customers’ deadlines.

Scaling Lean and Agile
The authors of [LaVo09] note several key points of large-scale Scrum that will now be
compared to the case study.

Long-lived teams. The teams in the case study have recently been newly formed, espe-
cially on the additional supplier’s side. Interviews showed that longevity is not one of
the main concerns as frequent rotations of team members are planned.

Cross-Team Working Agreements. As the Retrospective showed (cf. chapter 5.3.1),
these have not been established satisfactorily and need improvement.
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Team Manages External Dependencies. The Product Owners manage all dependencies
to the customer. Regarding the two suppliers, the two “Scrum Masters” at the additional
supplier handle most of the coordination.

Team Makes Decisions. Many team members are young and some do not have previous
experience with Scrum. Hence, for establishing truly self-organizing teams there is both
room and need for improvement in the case study.

Requirement Areas. The teams are formed around requirement areas, although on a
smaller scale than presented by [LaVo09].

Merged Product Backlog for a Set of Products. Currently all three products have indi-
vidual Product Backlogs.

Large-Scale Scrum Framework. This framework is too large-scale for the case study.
However, one of the concerns is proper Product Backlog Refinement, which was an
issue in the Retrospective (cf. chapter 5.3.1) as planning was done too late and user sto-
ries remained unclear to the additional supplier far into the Sprint.

Enterprise Scrum
Implementing [Greel0]’s Enterprise Scrum is not possible in the case study’s current
environment, nor in the given time frame of this thesis.

B-Scrum: Business Extension of the Scrum Framework
The Business Scrum extension is aimed at large-scale development and thus not appli-
cable to the case study.

UX Component Team

[BuJe09] describe the advantages of a separate user experience (UX) component team
in their experience report. However, given the fact that only three teams are involved,
feature teams are a better choice. In general, many authors prefer feature teams (e.g.
[LaVo09] or [Pich08]) because they offer a customer-centric approach and encourage
little dependencies between teams.

Lean-Agile Project Management Office

Having a lean-agile Project Management Office is an interesting, yet controversial (cf.
LaVo09]) approach. However, in the case study no PMO is in place and introducing one
would require major organizational changes far beyond the time frame of this thesis
(and willingness of the stakeholders).
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6.2 Identified Problems (Top-Down)

This chapter summarizes all problems that have been found in interviews, data, the
chapters 6.1.1 to 6.1.4 and through on-site observations.

6.2.1 Distributed Development

The following problems have been identified regarding the collaboration of the two
suppliers in a distributed development environment:

No Official Scrum Roles at the Additional Supplier

All three Scrum teams are staffed by members of both suppliers, yet all Product Owners
and Scrum Masters are on the main supplier’s side. Nevertheless, at the additional sup-
plier two team members have emerged that do more coordination work than their col-
leagues. They care more for the Scrum process than others (Scrum Master) and travel to
the main supplier to attend meetings and discuss user stories in person (Product Owner).

More precisely, these two team members are different to regular team members in the
following ways:
* First point of contact to and for the main supplier (Project Manager/Product
Owner)
* Moderating the Daily Scrum meetings on the additional supplier’s side of the
video conference (Scrum Master)
* Moderating the additional supplier’s planning meeting (Product Owner)
* Handling and supervision of the planning spread sheet (Project Manager/Product
Owner)

First Point of Contact. If the main supplier were regarded as customer to the main sup-
plier, then this would be a Product Owner’s rightful task. But since the main supplier is
part of the Scrum team, this practice impedes the self-organization of the team and in-
troduces a hierarchy into the team’s structure, which does not have room in Scrum.

Moderating the Daily Meetings. The two members act as Scrum Master on the addi-
tional supplier’s side of the daily meeting, although they are ordinary team members
(according to official roles).

Moderating the Planning Meeting. The two members have the best knowledge and in-
formation about upcoming user stories and try to answer all questions of the team mem-
bers. This is a typical Product Owner’s task.

Handling and Supervision of the Planning Spreadsheet. The two members supervise the
planning spreadsheet and as such are given responsibility that exceeds the one of regular
team members. This would typically be a project manager’s or a Product Owner’s task
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if the spreadsheet was based on the team’s performance and not on individual’s working
hours, which does not align with Scrum values in general.

However, it is not surprising that these problems have arisen. The team members on the
additional supplier’s side are 10 people scattered over three different Scrum teams.
There is no Scrum Master and no Product Owner on their side. Hence, it is very hard to
remain self-organizing and in compliance with the Scrum process, when the contact to
the remaining team members is hard to establish and nobody is officially assigned to
look after the process at the additional supplier’s premises.

Joint Estimation and Planning

Usually every team should have their own planning meeting. But since every team has
up to three Product Owners, it is more efficient to hold the meeting jointly. The teams
estimate the user stories themselves, but there is a rough pre-estimation by Product
Owners. This procedure does not meet Scrum values.

Furthermore, the additional supplier is holding a second follow up estimation meeting to
adapt the pre-estimated values.

Inter-Company Distribution of Team Members

As has been noted in the beginning of this subchapter, it is hard for the additional sup-
plier to work in teams that are distributed. The larger part of each team is at the main
supplier’s premises. Hence, they can work regularly with an on-site Scrum Master and
Product Owner and have two to three remote developers that they need to stay in touch
with at the additional supplier’s side.

For the additional supplier, this poses a big problem, as these two or three developers
are separated from the rest of the team. In consequence, the additional supplier has
formed a kind of virtual team to manage his own resources. This manifests itself in a
single paper Scrum board covering all three teams on the additional supplier’s side (in-
stead of three individual ones). The follow-up planning session is also done jointly on
the additional supplier’s side.

6.2.2 Transparency

Transparency is a big issue between the two suppliers due to the following reasons:

Suppliers not Co-located
The physical distance of 300 kilometers between the two suppliers is the reason for
many problems. The whole process becomes more complicated and less transparent.
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Communication Issues
As the Retrospective in chapter 5.3 has shown, means of communication between the

two suppliers are still not good enough in terms of quality. The bad video and audio
quality handicaps all of the meetings and prevents the additional supplier from getting
more involved in discussions.

Little Documentation

The codebase, on which all three products are built, is poorly documented. This causes
difficulties for new team members to join the projects. There is also no knowledge-
sharing tool available, such as e.g. a simple web-based wiki.

No Overview over All Teams

The three teams each have a paper Scrum board at the main supplier’s side. The addi-
tional supplier only operates a combined board for all three teams. The paper Burndown
chart at the main supplier’s side is also only team-based. Hence, no high-level progress
of all three teams is available.

6.2.3 Commitment

The following problems regarding commitment have been identified:

Commitment Fails with Insufficient Planning
The teams cannot commit to Sprint goals when the user stories are not properly speci-
fied. In consequence, no reliable estimations are possible.

Commitment Fails with Late Planning
When the effective beginning of a Sprint is delayed a few days up to a full week due to
late planning, the teams will not be able to commit to the original Sprint goals.

Commitment Fails with Frequent Changes

The Product Owner cannot change user stories or prioritization within an ongoing
Sprint. The team needs to have the courage (one of five Scrum values, cf. chapter 6.1.2)
to stand up to the Product Owner and explain that ad hoc changes within the iteration
violate their commitment. If the Product Owner insisted on the changes, then the current
iteration would have to be stopped.

All of these three problems have occurred in the case study. It needs to be made clear
that it is the Product Owner’s responsibility to have a specified and prioritized Product
Backlog at the beginning of each Sprint. Otherwise the two Scrum values commitment
and focus cannot be achieved (cf. chapter 6.1.2).
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Little Respect for Iterations
Humans are probably more sensitive to time variation than scope variation [LaVo09].

One of the core principles of Scrum is to release every Sprint even if not all goals have
been met. Teams commit to Sprint goals and need to respect the Sprint’s ending. Even if
not all user stories have been completed, the Sprint ends at its deadline. Otherwise the
whole Scrum process is broken, because timeboxes and commitment are central to
Scrum implementations.

One of the advantages of working with iterations is to have a regular schedule for meet-
ings, e.g. Sprint Review on the last Friday of the iteration. But since boundaries are not
fully respected in the case study, the beginning and ending of Sprints are subject to
change, as are meetings.

6.2.4 Planning

Insufficient Planning is one of the biggest problems in the case study’s environment.
The following root causes have been identified:

Late Actual Beginning of Sprint
Planning for the current iteration has often not been finished until a few days into the
already ongoing two-week Sprint, which caused major delays in the schedule.

Little Participation of Additional Supplier

The main supplier defines the schedule and assigns user stories with pre-estimated work
hours to the additional supplier. Hence, the additional supplier is not adequately in-
volved in the planning process apart from updating the estimations of the main supplier
(for his own user stories only).

Little Information for Additional Supplier

On top of the reason above, the additional supplier also frequently lacks information to
reasonably split work among its team members, which also causes delays until suffi-
cient knowledge about the user stories is gathered (through numerous phone calls e.g.).

6.2.5 Estimation

The following problems regarding estimation have been identified:

User Story Estimation in Hours

Man-hours do not represent complexity well because different people need different
amounts of time to work on a user story. This fact especially poses a problem when the
main supplier estimates in place of the additional one based on Ais experience.
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Expert Estimation
During Retrospective, a team member suggested to have experts do the estimations.

This would be highly counterproductive to the functioning of Scrum. Estimations in
Scrum represent average work hours/complexity, not expert ones. When experts esti-
mate, other team members without the expertise will fail to meet the expected time
frame.

Estimation for Additional Supplier

For the same reasons, team members of the additional supplier should estimate their
user stories without prior estimation by the main supplier. It influences them and in-
creases pressure. Both will lead to bad estimations.

6.2.6 Predictability
The following problems regarding predictability have been identified:

No Proper Sprint Velocity

Sprint velocity is currently not correctly measured. The main supplier runs a paper
Burndown chart that is based solely on tasks (that have been derived from user stories).
Hence, the only available ratio, tasks per Sprint, does not represent any complexity be-
cause it neither takes into account man-hours nor story points.

Further Impediments for Better Predictability
Apart from the first main problem, the following ones also prevent a more significant
predictability (cf. chapter 5.3 “Known Problems”):
* Varying understanding of the Behavior-Driven Development workflow among
team members
* Code Quality Issues
* Missing remote access for the additional supplier to the main supplier’s test en-
vironment

6.2.7 Self-Organizing Teams

The following problems impede truly self-organizing teams:

Tasks Assigned to Team Members

At the additional supplier’s side, the two Scrum Master-like members coordinate the
team members and suggest tasks for them during the follow up planning session or dur-
ing Sprints, as interviews have pointed out. In Scrum, team members should always
volunteer for tasks or assign them autonomously according to team-based consensus.
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Estimations Based on Individuals
The estimation is done on an individual level. With Scrum, the velocity of whole teams

should be measured and taken as a basis for estimation. The focus on combined efforts
rather than on individual ones supports the development of a self-organizing team.

Missing Courage to Stand up

Most of the additional supplier’s team members do not have prior experience with
Scrum, which may explain the missing courage (or awareness) for the need to address
the first two problems.

Cross-Team Working Agreements

As the Retrospective (cf. chapter 5.3.1) has pointed out, cross-team working agree-
ments, such as a common definition of done, need to be elaborated and agreed upon in
this multi-team and multi-project environment.

Scrum Master at the Scrum of Scrums

The Scrum of Scrums is a good means to deal with interdependency issues of the teams
in a self-organizing way. In the case study, the Scrum Master is the one to attend this
meeting every day, although he should not because he will evolve to the manager of the
team [Glogl1].

Product Owner at the Scrum of Scrums
The Product Owners should not be a regular part of the Scrum of Scrums since they are
not part of the teams. Self-organizing teams neither need Scrum Masters nor Product
Owners to solve dependencies or conflicts.

6.2.8 Tools

The following problems regarding tools have been identified:

Tools Lack Scrum Compatibility
The electronic tools in use all lack Scrum support, which impedes a proper process im-
plementation.

Limited Access for Additional Supplier

The main supplier is not granting access to all tools, i.e. the additional supplier cannot
access the project management tool or the requirements database. This would be accept-
able if the main supplier were the customer to the additional one. But since they co-
develop in joined Scrum teams, this restricted access violates the Scrum value Open-

ness.
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Paper Scrum Board
There are currently four paper Scrum boards in use, three at the main supplier for each

team and a combined one at the additional supplier. For obvious reasons, these are
cumbersome to synchronize, which makes it hard to keep track of other teams’ progress.

Paper Burndown Chart

The Burndown charts (one for each team) are also drawn on paper at the main supplier’s
side and updated by hand. In contrast to Sprint planning and estimation, the Burndown
chart is not based on hours but simply on tasks, e.g. Sprint X has Y tasks to burn down.
This is a very risky approach that completely hides the complexity of user stories and
their tasks.
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6.3 Problem Root Cause Analysis

Table 6 provides an overview of all identified problems and their root causes in the case
study.

Identified Problems Root Causes

* No Official Scrum Roles at the Additional Supplier
Distributed Development * Joint Estimation and Planning
* Inter-Company Distribution of Team Members

Suppliers not Co-located
Communication Issues

Little Documentation

No Overview over All Teams

Transparency

Commitment Fails with Insufficient Planning
Commitment Fails with Late Planning
Commitment Fails with Frequent Changes
Little Respect for Iterations

Commitment

* Late Actual Beginning of Sprint
Planning * Little Participation of Additional Supplier
* Little Information for Additional Supplier

e User Story Estimation in Hours
Estimation ¢ Expert Estimation
* Estimation for Additional Supplier

* No Proper Sprint Velocity

Predictability *  Further Impediments for Better Predictability

Tasks Assigned to Team Members
Estimations Based on Individuals
Missing Courage to Stand up
Cross-Team Working Agreements
Scrum Master in the Scrum of Scrums
Product Owner in the Scrum of Scrums

Self-Organizing Teams

Tools Lack Scrum Compatibility
Limited Access for Additional Supplier
Paper Scrum Board

Paper Burndown Chart

Tools

Table 6: Identified Problems and Root Causes

Additionally, Figure 38 puts the problem categories in relation to each other as part of
the root cause analysis.
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Self- Distributed
Organizing Predictability Estimation Planning Commitment Transparency

) EEII , Development

Tools

Figure 38: Problem Root Cause Analysis

Self-Organizing Teams are one of the most basic and central concepts of Scrum because it cannot work without them. Hence, this category has
been put at the beginning in Figure 38, i.e. a problem category that needs to be addressed first.

Predictability evolves when long-lived self-organizing teams work in Sprint iterations without interference.
Estimation can only be accurate when a good predictability is achieved.
Planning relies on both estimations and predictability.

Commitment needs self-organizing teams that are willing to commit to Sprint goals and are allowed to work without disturbance. The case
study shows that commitment cannot be achieved without sufficient planning.

Transparency is one of Scrum’s highest goals, i.e. making impediments visible to everyone. All the precedent problem categories need to be
solved, before transparency can be achieved.

Distributed Development is the central problem in this case study, since the suppliers are not co-located. Efficient collaboration can only be
achieved by improving all the other problem categories first.
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Choosing the right fools and artifacts is needed as support for solving all other problem
categories.

The process in the case study needs to be improved bottom-up, i.e. solving root causes
of the problem categories from left to right in Figure 38, which will eventually lead to
an improved distributed development and thus a more productive multi-project envi-
ronment. Solutions to all problem categories and their root causes are suggested in the
following chapter.

6.4 Suggested Improvements (Bottom-Up)

The number one organizational impediment to a successful adoption of lean and agile
principles is silver bullet thinking and superficial adoption, which often results in the
opinion that “it does not work* [LaVo09]. As chapter 6.3 pointed out, the biggest prob-
lem in the case study is that the two suppliers are not co-located, which poses a number
of constraints to all problem categories. Additionally, some more “regular” problems
arose such as the missing measurement of Sprint velocity or the respect for iterations.

This chapter will provide suggested solutions to all problems and their root causes in a

bottom-up fashion (cf. Figure 38 in the precedent chapter). All previously known prob-
lems have been included in the identified ones, as Figure 39 illustrates.

KNOWN

IDENTIFIED

Figure 39: Relation of Known and Identified Problems

Hence, by suggesting solutions to the identified problems of chapter 6.2, all problems
will be covered.

6.4.1 Tools

The following solutions are proposed to deal with root causes regarding tool problems:
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Introduce Electronic Tool with Scrum Support
Since the two suppliers are not co-located, Scrum boards and Burndown charts on paper

do not suffice because they are very cumbersome to synchronize and to keep track of.
Therefore, an electronic tool with Scrum support should be set up to facilitate commu-
nication of the two suppliers.

Further suggestions on the Burndown chart can be found in chapter 6.4.4.

Introduce Knowledge-Sharing Tool
To have a minimum amount of documentation, a simple knowledge-sharing tool (such
as a wiki e.g.) should be set up that is accessible to both suppliers.

Grant Full Access to Additional Supplier
The additional supplier needs to get the same access rights to tools as the main supplier,
so that all team members can be equal partners in the distributed Scrum teams.

6.4.2 Self-Organizing Teams

The following solutions are proposed to deal with root causes regarding self-organizing
teams:

Team Members Volunteer for Tasks

Instead of being assigned or proposed tasks, the team members need to decide on their
own, how to split the tasks among them. This demands sufficient knowledge about new
user stories, which has been a problem for the additional supplier in the past (cf. pro-
posed solution “Product Backlog Refinement” in chapter 6.4.6).

Focus on Team, not Individuals

Scrum directs attention to teams, not individuals. This applies to estimation and plan-
ning as well as to the precedent suggestion. It is very important to respect teams and not
to interfere with their self-organization.

Establish Cross-Team Working Agreements

As has been noted during the Retrospective (cf. chapter 5.3.1), the three teams do not
share a common definition of done. This is very important to improve coordination
among teams and needs to be adapted and refined on a regular basis [LaVo09] (cf.
chapter 4.1.4).

Send Team Members to the Scrum of Scrums

The Scrum Master should never attend the Scrum of Scrums or he will evolve to the
manager of the team [Glogl1]. Instead, any team member may attend the Scrum of
Scrums, preferably one that needs to discuss an impediment.
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No Product Owner at the Scrum of Scrums

In the case study, Scrum Masters and Product Owners meet in the Scrum of Scrums.
Neither should be part of this meeting because they do not manage the team. If a Prod-
uct Owner wants to get in touch with the team, he can attend one of the regular Daily
Scrums or also the Scrum of Scrums, but not on a regular basis.

Long-lived Teams
Teams should be allowed to stay together for as long as possible to increase productiv-

ity by building stable working relationships [LaVo09] (cf. chapter 4.1.4). Learning
plays an important part for long-lived teams, as Figure 40 illustrates.

Team Red

with ABC
Product Backlog / skills

Iltem 1 needing ABC 7

ltem 2 needing ADE Team Blue

with CDE
skills

' [Team Green
with ABEF

————————————— i/ skills
" Item 2 will be given to

I
: Team Blue or Green; skill
« Aor D will need learning !

Figure 40: Long-lived Teams and Learning [LaVo09]

Sometimes not all skills required by work items can be covered. The solution is simple:
learn. In consequence, long-lived teams will be able to work on a great variety of items.

6.4.3 Predictability

The following solutions are proposed to deal with root causes regarding predictability:

Measure Sprint Velocity with Story Points

Sprint velocity reveals the team’s speed in implementing user stories within the itera-
tion. In the case study it is measured in tasks per Sprint, which does not represent the
complexity of tasks or their corresponding user story and is thus too imprecise. A better
characteristic is story points, which will be presented in the following chapter.
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Discuss Impediments with the Team
One of the key points in lean development is to find the most dominant constraint or

bottleneck, try to reduce it until it is no longer dominant and then move on to the next
one [LaVo09]. Consequently, the Product Owner should identify and discuss the main
impediments with the teams to increase predictability. This also corresponds to the lean
Go See management philosophy.

The other root causes are addressed in the following chapters:
» BDD workflow in chapter 6.4.7%
* Missing Remote Access in chapter 6.4.1

6.4.4 Estimation

The following solutions are proposed to deal with root causes regarding estimation:

Estimate in Story Points

Person hours do not represent the complexity of user stories because people are working
at different speeds. Therefore, the introduction of story points is proposed (cf.
[Cohn05]). Story points are an abstract unit to describe the expected complexity of a
user story. Estimation is done by analogy, i.e. stories are estimated in relation to each
other. Furthermore, it is important to use a decent scale for estimation, e.g. “1, 2, 3, 5, 8§,
13, 20, 40, 100, which helps to stick to rough estimations and not get lost in fussy ar-
guments.

Velocity is measured in Story Points per Sprint. Burndown charts also work with story
points instead of tasks (which are currently used in the case study).

Team Estimates

The secret of agile estimation is that team members, i.e. the ones who will develop the
user stories, estimate themselves, which leads to more accurate results. Hence, there
should be no pre-estimations, neither by Product Owners nor experts nor by the main
supplier for the additional one. Otherwise estimations may be inaccurate and teams can-
not commit to Sprint goals in good conscience. In the case study this fact often led to
misestimations and prolonged Sprints.

Since the case study works with distributed Scrum teams, it is possible to use tools that
allow using planning poker for estimation in such environments, e.g. the free planning-
poker.com. Obviously, a prerequisite for this procedure would be that the additional
supplier has sufficient knowledge about the user stories to be able to estimate before-
hand. This can be established with:

3 The remaining root cause Code Quality Issues is taken care of with a working BDD workflow as well
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1. High Quality Video Conferences (cf. chapter 6.4.7)
2. Product Backlog Refinement (cf. chapter 6.4.5)

Include Research and Learning in Estimations

[LaVo09] presents an interesting approach on how to deal with research and learning of
a team with regard to estimations. In addition to a team’s regular work in a Sprint, i.e.
implementing user stories, a time-boxed and effort-boxed research task is included in
the Sprint estimation, coupled with a concrete goal such as an introductory report on the
subject. An exemplary research task could be “Introductory report on push and talk,
maximum 30 person hours” [LaVo09]. The Product Owner may then decide to invest
more bounded effort of research into one of the next iterations [LaVo09].

6.4.5 Planning

The following solutions are proposed to deal with root causes regarding planning:

Plan In Time

Planning should ideally provide the development team with the best things to work on
next, i.e. no more and no less [LaVo09]. In the case study, Sprints had to begin late be-
cause the specification was not completed in time and thus development could not start.
In consequence, fulfilling commitment was impossible.

It is the Product Owners responsibility to maintain an updated and prioritized Product
Backlog, so that Sprints can begin on time with sufficient information about the user
stories for development.

Product Owner Team

Since the products share the same codebase, the Product Owners should form a Product
Owner Team (cf. chapter 4.1.2) to discuss priorities and coordinate efforts. The chief
technical architect or marketing/sales representatives can also be part of this team that
may run Scrum as well (with Daily Scrum meetings, etc.).

Merged Product Backlogs

If the Product Owners improve their collaboration by working as a team, merging the
Product Backlogs to a single one (for all three products) can lead to a better prioritiza-
tion. In contrast to [Glogl1]’s Project Backlog (cf. chapter 4.1.3) a merged Product
Backlog demands the Product Owner’s collaboration and prioritization on the require-
ment level instead of prioritizing whole products or projects. This allows the timely
implementation of essential items of a lower priority product (i.e. one with later dead-
line). Coarse-grained product prioritization, on the other hand, would lead to a local
optimization [LaVo09].
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Include Additional Supplier in Planning

As has been noted in the precedent chapter, the additional supplier has to be part of the
actual planning and estimation process. The members of the additional supplier should
also be part of planning sessions and join in a high quality video conference (cf. chapter
6.4.7). This way, the additional supplier can ask the Product Owner(s) directly about
unclear user stories and is not bound to second hand information of travelling “Scrum
Masters”, which produced an overhead of communication and meetings.

6.4.6 Commitment

Insufficient and late planning has already been addressed in the precedent chapter. The
following solutions are proposed to deal with the remaining root causes regarding
commitment:

Respect Iterations

Working in Sprints implies releasing at the end of each iteration, even if not all Sprint
goals have been met. The experience gained can be used to make more accurate estima-
tions in the following Sprints. But the iterations have to be respected as well as the
meeting schedules. This is important for learning and improvement and brings a sus-
tainable pace to software development. Therefore, meeting schedules should be set and
also followed, e.g. Review on the last Friday and Planning on the first Monday of a
Sprint.

Commitment can only work if the iterations are respected (and do not get prolonged).
Additionally, estimations will eventually become more accurate with a consistent pace.

No Changes Within a Sprint

Once a team commits to a certain number of user stories in a Sprint, no more changes to
this selection are possible. When priorities change within a Sprint, the Product Owner
needs to wait until the end of the current iteration to pass them on to the team.

Lookahead Planning for Commitment

As the identification of root causes for problems has shown (cf. chapter 6.2.3), suffi-
cient and timely planning is a prerequisite for a working commitment. In the case
study’s distributed multi-project environment many constraints and dependencies arise
between teams. To minimize these dependencies and thus ensure working at full capac-
ity, the introduction of Lookahead Planning by [Cohn05] is suggested. It is an enhanced
planning method especially designed to deal with a multi-team environment working on
the same codebase. The complete listing of steps can be found in chapter 4.1.2.
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Product Backlog Refinement
A lesser known guideline of Scrum is that five or ten percent of each Sprint must be

dedicated by the team to refining the Product Backlog, which includes (cf. [LaVo009]):
* Detailed Requirements Analysis
* Splitting Large Items into Smaller Ones
* Estimation of New Items
* Re-Estimation of Existing Items

In a two-week Sprint, five percent are equal to half a day. [LaVo09] suggests a focused
workshop, but the case study’s distributed environment puts several constraints to its
realization, e.g. video conference quality needs to be greatly improved first (cf. chapter
6.4.7).

6.4.7 Transparency

The root cause Suppliers not Co-located will not be considered here. Obviously, the
process would be much simpler if the suppliers were co-located, but this is not possible
under the given circumstances. Therefore, the solutions proposed strive to improve the
current distributed process situation.

The following solutions are proposed to deal with root causes regarding transparency:

High Quality Video Conferences
With the current situation, it is quite hard to communicate via video conference calls as
both video and audio quality is not good enough. Improvement is needed in two parts:

1. Equipment (e.g. beamer, better microphone, etc.)

2. Granting VoIP** rights at the main supplier

The second point requires further explanation: The main supplier has blocked VoIP to
all of its employees. So video conference calls are only possible, when one of the two
additional supplier’s “Scrum Masters” travels to the main supplier and enters the guest
network (where VoIP is not blocked). This causes daily meetings to be held via simple
cell phone conference calls, where quality is a big issue.

Both parts of this suggestion need to be addressed to improve video conference calls,
which are essential to the communication of the two suppliers.

24 .
Voice over IP
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Meeting Protocols
A common misunderstanding is that agile means having no documentation at all. The

Agile Manifesto (cf. [BeBeO1]) only points out that comprehensive documentation is
not encouraged.

This does not imply that a minimum amount is not needed in agile processes. Hence,
meeting protocols of the Review and Retrospective by means of an End-of-Sprint chart
e.g. (cf. [PichO8]) are important to keep track of progress and measures taken. The
Scrum Masters should also operate an impediment list that gets updated in the Daily
Scrum meetings.

Lastly, knowledge sharing can be supported by documentation as well in the form of a
wiki e.g., as has been proposed in chapter 6.4.1.

Introduction of a Lean High-Level Product-based Board

Keeping track of three products may be difficult with team-based Scrum boards.
[Andel1] presents a high-level team-based board; [Lada08] prefers the product-based
point of view (cf. chapter 4.1.1).

It is advised to use a lean product-based board because it sets focus on what is most
important: customer value, i.e. the progress of their products over the whole value
stream. Figure 41 illustrates the realization of the idea for the case study’s setting with
three products and three Scrum teams (teams are portrayed as orange, yellow and

green).
To Do In Progress Review Done
Product A
Product B
Product C

Figure 41: High-Level Product-based Board
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The ideal practical solution would be to have an electronic tool for scrum boards (cf.
proposal in chapter 6.4.1), which also allows filtering so that a product-based board can
be built on the fly with pre-set filters. This view is especially interesting for Product
Owners, but also for all others to get an idea of the current overall progress.

Realistic Lean Illustration of the Workflow
The current workflow on Scrum boards is:

To Do = In Progress = Review = Done

This is not an accurate representation of the Behavior Driven Development workflow.
Especially the In Progress column on the boards hides a lot of complexity, such as Fea-
ture File, Test Code, Application Code and Testing. Mapping the value stream accu-
rately is one of the central components of lean software development (cf. [PoP0o04],
“Eliminate Waste” and “See the Whole”).

With a truthful approximation to the actual workflow on the Scrum boards, bottlenecks
and idle times become visible and thus overall transparency is greatly increased. Addi-
tionally, this proposal also supports a common understanding of the BDD workflow
among team members, once it is visible to everyone on the Scrum boards.

6.4.8 Distributed Development

The following solutions are proposed to deal with root causes regarding the collabora-
tion of the two suppliers in a distributed development environment:

New Composition of Scrum Teams
Figure 42 shows the current composition of Scrum teams: three teams consisting of
team members from both suppliers. All Scrum roles, i.e. Product Owners and Scrum
Masters, are assigned to the main supplier’s staff. Nevertheless two Scrum Masters have
emerged at the additional supplier to take care of the process and also some of the Prod-
uct Owner’s duties (cf. chapter 6.2.1).
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Main Supplier

Additional Supplier

Figure 42: Current Composition of Scrum Teams

As has been pointed out during the Retrospective and identified problems (cf. chapter
6.2), it is a big effort to stay updated on the other team members’ progress. Therefore,
Figure 43 proposes a new composition of Scrum teams to deal with this issue.

Main Supplier

Additional Supplier

Figure 43: Proposed Composition of Scrum Teams

With new composition of teams, the in-team collaboration is disburdened because meet-
ings are simply held on-site. The two de facto Scrum Masters now get official roles: a
Product Owner and a Scrum Master. This new Product Owner is part of the Product
Owner team (cf. suggestion in chapter 6.4.5), and travels to the main supplier frequently
(as the two Scrum Masters already do now) and acts as PO to the additional supplier’s
Scrum team.
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Moreover, one of the additional supplier’s Scrum team also takes part in the Daily
Scrum of Scrums, which now consists of one team member from each team (no Scrum
Masters and no Product Owners, cf. chapter 6.4.2), to discuss inter-team coordination
and dependency issues.

This new composition of Scrum teams also aligns with [LaVo09]’s definition of a fea-
ture team which states that its team members need to be co-located. Long-lived teams
are also easier to accomplish with this new arrangement.

New Composition of Scrum of Scrums

If the suppliers were to keep the current distribution of team members (cf. Figure 42),
then the Scrum of Scrums should also include a team member of the additional supplier,
depending on which member has an impediment that needs clarification with other
teams (cf. suggestions in chapter 6.4.2 for further insight on the correct implementation
of the Scrum of Scrums).

Joint Sprint Planning
[LaVo09] offers the following procedure for Joint Sprint Planning:
¢ Part One: User stories are offered to or volunteered for by whole teams instead
of individuals.
e If there is a Product Backlog Refinement meeting (cf. solution in chapter 6.4.6),
then part one will be quick as there will be few questions to solve.
* Part two of the planning is not hold jointly but team-wise, where the Sprint
Backlog is created for the team.

In conclusion, Table 7 provides an overview of all problem categories, their root causes
and suggested solutions.
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Problem Categories

Root Causes

Suggested Solutions

e Tools Lack Scrum Compatibility * Introduce Electronic Tool with Scrum Support
Tools * Limited Access for Additional Supplier * Introduce Knowledge-Sharing Tool
e Paper Scrum Board e Grant Full Access to Additional Supplier
e Paper Burndown Chart
e Tasks Assigned to Team Members * Team Members Volunteer for Tasks
e Estimations Based on Individuals * Focus on Team, not Individuals
3 - * Missing Courage to Stand up e Establish Cross-Team Working Agreements

Self-Organizing Teams e Cross-Team Working Agreements * Send Team Members to the Scrum of Scrums
e Scrum Master in the Scrum of Scrums ¢ No Product Owner at the Scrum of Scrums
¢ Product Owner in the Scrum of Scrums * Long-lived Teams

Predictabilit * No Proper Sprint Velocity * Measure Sprint Velocity with Story Points
y e Further Impediments for Better Predictability * Discuss Impediments with the Team
e User Story Estimation in Hours e Estimate in Story Points
Estimation e Expert Estimation e Team Estimates
*  Estimation for Additional Supplier * Include Research and Learning in Estimations
e Late Actual Beginning of Sprint e PlanIn Time
Plannin e Little Participation of Additional Supplier e Product Owner Team
9 e Little Information for Additional Supplier * Merged Product Backlogs
* Include Additional Supplier in Planning
e Commitment Fails with Insufficient Planning * Respect Iterations
Commitment e Commitment Fails with Late Planning * No Changes Within a Sprint
* Commitment Fails with Frequent Changes * Lookahead Planning for Commitment
e Little Respect for Iterations *  Product Backlog Refinement
e Suppliers not Co-located * High Quality Video Conferences
e Communication Issues e Meeting Protocols
Transparency e Little Documentation * Introduction of a Lean High-Level Product-based

* No Overview over All Teams Board

Realistic Lean lllustration of the Workflow

Distributed Development

No Official Scrum Roles at the Additional Supplier
Joint Estimation and Planning
Inter-Company Distribution of Team Members

New Composition of Scrum Teams
New Composition of Scrum of Scrums
Joint Sprint Planning

Table 7: Root Causes and Suggested Solutions
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6.5 General Lessons Learned

The discussion of results regarding lean-agile multi-project management follows in the
next chapter. This chapter provides a short overview of general lessons that have been
learned during the realization of the case study.

Distributed Development

The focus of the case study was multi-project management, but in retrospective the dis-
tribution of development over two suppliers also complicated software development.
This observation did not come unexpected, as many authors warned to avoid distributed
development by all means possible during the literature review for this thesis. The proc-
ess gets a lot more complex and the level (and willingness) of cooperation between
team members determines success or failure. In the case study the additional supplier
has not been treated as an equal partner, which resulted in communication problems and
decreased transparency.

Organizational Change

The larger the organization, the harder it is to introduce changes. This could especially
be observed with the main supplier, where minimal changes are subject of lengthy dis-
cussions and/or take very long to be implemented. The additional supplier was often
happy to realize changes to the process, but compromises had to be made frequently to
deal with organizational impediments at the main supplier’s side.

Superficial Adoption of Scrum

The number one organizational impediment to a successful adoption of lean and agile
principles is silver bullet thinking and superficial adoption [LaVo09], which could also
be observed in the case study. Although distributed development caused many prob-
lems, underneath many normal Scrum values have not been met, such as self-organizing
teams and the respect for iterations, which revealed that initially the adoption of Scrum
has been very superficial. Improvements to the process implementation come slowly,
but gradually.
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7 Discussion of Results

The discussion of results begins in chapter 7.1 with a critical view on the general rela-
tion of theoretic results and their practicability with regard to the case study. Chapter
7.2 provides answers to the three research questions of this thesis with emphasis on the
strengths and limitations of lean-agile multi-project management.

7.1 Theory vs. Practice

The case study showed that theoretic concepts are not easy to put into practice. The
main problem is that many organizations do not want to change or do not feel the need
to. Frequently, Japanese kaizen, i.e. continuous improvement and learning, is not appre-
ciated, although it is part of all agile and lean processes. The essence is simple:

“If you have always done it that way, it is probably wrong.”
(19%/20™ Century Inventor Charles F. Kettering)

But even if an organization is aware that continuous improvement and thus change is
needed, there are still a lot of obstacles to overcome. Especially when trying to intro-
duce lean or agile processes, former project managers often do not want to let go of es-
tablished hierarchies and try to prevent self-organizing teams - actively or passively.
This can manifest itself in fake Scrum Masters, who do not support the teams as a ser-
vant leader (cf. [Gree02]), but rather try to actively manage the teams and overtake re-
sponsibilities.

[LaVo09] provides a rigorous answer to the issue: “Better to teach people and risk they
leave, than not and risk they stay” (p. 149, [LaVo009]). In the case study of [Valll1], the
organization also had to let go of one former project manager, who was not willing to
adjust to Scrum. An explanation is provided by Atsushi Niimi, Toyota North America
president, who said that the greatest challenge in teaching the Toyota Way to foreign
managers was, "They want to be managers, not teachers" [LiMe07].

In general, when implementing concepts, compromises will almost always have to be
made due to various practical constraints. The sole focus on the practices rather than on
the core values can even undermine the agile value system [FrRi06]. Hence, it is all the
more important that underlying agile and lean principles are understood.
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7.2 Concluding Answers to Research Questions

This chapter provides concluding answers to the three research questions of this thesis
(cf. chapter 1.2) with regard to the results from chapters two to six.

The first research question was:

1. Which traditional Multi-Project Management approaches are the most accom-
plished?

This has been addressed in chapter 3.1, where two of the main traditional process
frameworks, the PMBOK and PRINCE 2, have been examined. Additionally, the Pro-
gram Management Method by IBM Rational, the doctoral thesis [Rungl0a] on the in-
terdependency of projects and the prioritization techniques of [HiAll1] have been taken
into consideration.

This analysis was the foundation for the second research question:

2. What has to be changed in traditional Multi-Project Management to adjust it to
Agile or Lean project environments?

This issue has been addressed in chapter 3.2. The analysis showed that project manage-
ment offices interfere with agile and lean values, especially with the teams’ self-
management and the Product Owner’s duties and responsibilities. Although [AuCu06]
presents a lean-agile PMO (cf. chapter 4.2.4), Product Owner Teams are a more light-
weight approach that can handle the same responsibilities. The co-existence of a PMO
and Product Owner Teams is not advised, as heavy interference among the two will be
inevitable.

Furthermore, PRINCE 2’s Management by Exception is not applicable to lean and agile
processes. At first glance, it reminds of the agile value focus, i.e. that the team is self-
organizing and allowed to work without disturbance, but on closer examination two
reasons come up that contradict the approach:
1. There is no management of self-organizing teams, not even by exception.
2. Stakeholder involvement (e.g. Product Owner, customer) is essential and not the
exception.

Table 5 in chapter 3.2.2 consolidated many traditional multi-project management tasks
originating from the PMBOK, PRINCE 2 or IBM Rational. To investigate the relation
further, Table 8 shows the alignments of traditional MPM tasks to lean/agile ones.
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Traditional MPM Lean-Agile MPM

Product Owner (Team)

Sprint Velocity

Sprint Review

Burndown Chart

Lean Team-Based or Product-Based
Boards

Monitoring and Controlling

* Daily Scrum
Managing Shared Resources e Scrum of Scrums
Meta Scrum

Daily Scrum

Scrum of Scrums
Meta Scrum

(Joint) Retrospective
Scrum Master

Resolving Issues

Scrum Master

Coaching, Mentoring and Training «  Pair Programming

Identifying Common Methodology, Best Cross-Team Working Agreements
Practices and Standards

Developing Shared Process Assets Scrum Master
(Templates etc.)

e Scrum of Scrums
¢ Meta Scrum
¢ Joint Retrospective

Coordinating Communication across
Projects

Aligning Projects to Organiza- *  Product Owner (Team)
tional/Strategic Direction

Capture Previous Lessons (Joint) Retrospective

Appoint Project Manager and Team -

Select Project Approach and Plan Initia- Product Owner (Team)
tion

Risk Assessment Product Owner (Team)
Technical Support Team Members
Contracts Administration ¢ Product Owner (Team)

* Self-organizing Teams
Facilities Administration e Scrum of Scrums
Meta Scrum

Self-organizing Teams

Sprint Review

Burndown Chart

Lean Team-Based or Product-Based
Boards

Status Reporting Management

Table 8: Traditional MPM in Relation to Lean-Agile MPM
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As Table 8 demonstrates, most of the traditional tasks have an agile or lean counterpart,
albeit a more lightweight one. This leads to the assumption that they share many simi-
larities, which is partly true. Agile and lean practices also require a high level of disci-
pline. In fact, they demand a level of planning, estimating, engineering and process-
improvement far beyond many traditional approaches, since agility is not easily attained
and maintained [LaVo09].

Therefore, the differences do not necessarily lie in the tasks that are needed in a multi-
project environment because these are roughly the same (cf. Table 8). The PMBOK
guide e.g. could be used to describe Scrum one way or another, although [PMBOKOS]
does not mention the term “agile” even once [SpVol10]. They do, however, greatly dif-
fer in how the multi-project management tasks or goals are accomplished. One of the
major differences is hierarchies/management styles. In contrast to Portfo-
lio/Program/Project and even Sub-Project managers, agile and lean processes work with
very flat hierarchies: Product Owner (Teams) and self-organizing teams. This agile
characteristic alone opens up a completely new perspective on all the other tasks and
goals that is not compatible with traditional views any longer.

Dealing with interdependency of projects and their priorities is important in both
worlds, although in lean and agile implementations problems usually get addressed
more quickly because transparency (through daily meetings and incremental planning/
prioritization e.g.) is one of their highest goals.

The discussion so far has already presented the fundamental differences between tradi-
tional and lean-agile MPM approaches. It remains to address the research question more
concretely. The outcome of the examination of this research question is that the goals
and tasks in multi-project management are roughly the same, but the approaches are
completely different, i.e. they represent two different styles. Therefore, trying to change
traditional approaches to agile or lean ones is not desirable.

The third and final research question was:

3. What has to be changed in known practices of Lean and Agile Multi-Project
Management to achieve an improvement?

As the research in chapter 4 has shown, there are a great variety of approaches to both
lean and agile multi-project management. The following two chapters discuss their
strengths and limitations to find a concluding answer to this main research question.
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7.2.1 Strengths

All practices have one great goal in common that is most important in lean-agile multi-
project management: providing transparency. This is arguably also the ambition in tra-
ditional processes, but lean-agile methodologies provide very different approaches:
* The lean idea of mapping and controlling the value stream with team-based
boards or product-based ones (cf. chapter 4.1.1 and [Andel1, KnSk10])
*  Product Owner Teams (or even Program Owner Teams) take care of most of the
typical tasks of project management offices in a more lightweight fashion (cf.
chapter 4.1.2, Table 8 in previous chapter and [Pich08])

In the case study, no decent level of transparency could be reached. The boards were
based on paper, which caused a lot of problems in the distributed development envi-
ronment. A proposed switch to an electronic tool could not be carried out within the
timeframe of this thesis due to resistance of the main supplier.

Prioritization and planning is also central to all lean-agile approaches as it allows teams
to focus (one of the five Scrum values, cf. [ScBe02]). Various techniques have been
suggested:
* Lookahead Planning by [Cohn05] involves several steps to solve team interde-
pendencies (cf. chapter 4.1.2)
* Prioritization can be done in team backlogs or project/product backlogs, which
both enforce a different point of view (cf. chapter 4.1.3 and [Glog11])

The project/product backlogs are preferred because they support the focus on the bigger
picture and thus the customer value. At the end of the evaluation of the case study’s
approach, the product backlogs of all three products have been merged according to the
suggested improvement in chapter 6.4.5. This allows for a better prioritization on the
requirement level and leads to a global optimization across all products. This can be
regarded as an enhancement of the project/product backlog approach by [Glogl1].

Communication is essential to all lean and agile practices. In multi-project management
it can be scaled to the following layout (cf. chapter 4.1.2 and [Pich08]):

* Daily Scrum

* Scrum of Scrums

* Meta Scrum

The Daily Scrum is the regular team status meeting. On top of that a Scrum of Scrums is
introduced that is attended by team members with impediments that need clarification
with other teams. Additionally, the Meta Scrum as a third layer is also possible for inter-
project coordination (depending on the overall size of the lean-agile process implemen-
tation).



Discussion of Results 110

The experience gained in the case study confirms that communication is fundamental to
multi-project management. The distributed development environment severely handi-
capped communication, which led to many problems such as continuous stress, mis-
communication and code quality issues (cf. chapter 5.3). The result was a planning de-
lay and a significant decrease in transparency.

Figure 44 summarizes the identified shared values among all of the lean-agile multi-
project management approaches, their relation and possible implementations (on the
right-hand side).

¢ Team-based Board
¢ Product-based Board

{ Product Owner Team

J

Transparency

* Lookahead Planning
* Team Backlog
Prioritization and Planning * Project Backlog

* Meta Scrum
¢ Scrum of Scrums

. . * Daily Scrum
Communication and Interactions v

Figure 44: Shared Values of Lean-Agile Multi-Project Management

7.2.2 Limitations

In theory, the lean-agile approaches do not have significant limitations>. The reality is
that they are mostly applied in traditionally grown companies, which imposes severe
constraints on the concepts, e.g. they have to deal with traditional line organization that
may disturb the compliance with some or all of the agile values (cf. [ScBe02]):

*  Commitment

* Focus

* Openness

* Respect

* Courage

> Some shortcomings and preferences have already been stated in the precedent chapter
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Many organizations have Project Management Offices that take care of most of the
Product Owner’s duties and responsibilities. Hence, compromises will have to be made.
On the other hand, there are also newer organizations that have grown with Scrum and
are thus able to faithfully implement the lean and agile approaches to scaling and MPM.

In most cases reality will be different, as agile practices are rather new (Agile Manifesto
in 2001, cf. [BeBe0l1]). Lean values, on the other hand, are long known in automobile
industry (cf. [Ohno78]), but have also only recently found their way into software engi-
neering in 2003 (cf. [PoPo04]). Hence, the majority of today’s large IT organizations
have grown without agile or lean practices.

Nevertheless, these relatively new and evolving approaches offer many benefits that are
needed in today’s fast-moving world in order to deal with constantly changing require-
ments. They can also be applied to multi-project management as the case study (chap-
ters 5 and 6) has shown. Many other experience reports by the authors of the concepts
presented in chapter 4, such as e.g. [Pich08], [LaVo09] and [Glogl1], also support this
claim.

Finally, to address the research question more concretely, an improved approach has
been implicitly formed by the suggestions in chapter 7.2.1. However, the lean-agile
multi-project management practices should not be changed. What needs improvement
and change, are strategies for accomplishing the adaption of lean and agile approaches
in traditionally grown organizations. These are the key points that deserve further atten-
tion, as research (cf. chapter 2.4) mostly focused on ad hoc organization-wide changes
that lack practicability.



Conclusion 112

8 Conclusion

All lean and agile practices strive to provide transparency for the value stream, which
gains even more in importance in a multi-project environment. The case study showed
that they in fact disclose problems with the workflow very quickly and effectively.
Transparency is best achieved via an electronic product-based value stream board,
where the progress of all products can be followed in separate swim lanes.

Planning and prioritization also play a central role in all the examined approaches. The
techniques were based on either the team’s or the product’s/project’s point of view. The
latter is suggested for future use because it enforces the focus on customer value. Priori-
tization is best achieved with a merged Product Backlog across several products. This
allows for a global optimization by taking into account individual requirements rather
than a coarse-grained all-or-nothing product prioritization. Furthermore, the case study
indicates that regular Product Backlog refinement is also advised to increase under-
standing of user stories among team members. This minimizes rework and keeps plan-
ning meetings more compact.

The last shared value among all the analyzed MPM approaches is communication. It is
the most important prerequisite for establishing transparency. All emerging impedi-
ments are best dealt with directly in the meetings: from the Daily Scrum and Retrospec-
tive to the Scrum of Scrums/Meta Scrum.

Ideally, the following lean-agile implementation is suggested to maximize customer
value in a multi-project management environment:

* Electronic product-based Value Stream Board with swim lanes for each product
for transparency and the maximization of customer value (lean)

* Product Owner Teams instead of Project Management Offices for a more light-
weight approach, which does not interfere with the teams’ self-organization (ag-
ile)

* Merged Product Backlog to be able to globally optimize the whole project port-
folio down to the requirement level (agile/lean)

*  Scaled Meetings: Daily Scrum, Scrum of Scrums and the optional third-layer
Meta Scrum to deal with impediments (agile)

Results show that traditional (such as e.g. the PMBOK and PRINCE 2) and lean-agile
multi-project management goals share many similarities. However, the ways in which
these are accomplished are completely different. Lean-agile is much more flexible in
general, as e.g. incremental planning and prioritization demonstrates. Moreover, since it
works with very flat hierarchies and self-organizing teams, it stands in sharp contrast to
most of the traditional approaches. Therefore, it is hard to draw conclusions from one to
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the other. As a result of this finding, trying to change traditional approaches to agile or
lean ones is regarded as not reasonable.

In general, lean and agile multi-project management approaches do not have any major
limitations. They have only recently been established*® and are thus mostly applied in
traditionally run organizations, which have grown without them. This imposes several
constraints, e.g. a Project Management Office may handicap the adoption of agile and
lean values. Furthermore, former project managers often find it hard to let go of estab-
lished hierarchies and work in a self-organizing team. These often end up as fake Scrum
Masters that do not support the team and process, but rather try to manage it and over-
take responsibilities.

There is a great chance that traditionally grown organizations only achieve a superficial
adoption of Scrum without proper guidance by experienced coaches. The case study
showed that the introduction of agile practices increases transparency and discloses
many formerly unknown or overseen problems. The transformation is not easy, as orga-
nizational change takes time and requires the involvement and continued dedication of
the top management. However, lean and agile practices provide the incentive to include
Japanese kaizen, i.e. continuous improvement and learning, into the organization and
change it for the better in the long run.

It is not surprising that research in the field mainly focuses on business-wide agile tran-
sitions because it is an out-of-the-box approach. However, many lack practicability, like
e.g. the Enterprise Scrum. Not many organizations will switch to full agile adoption in
an instance, if ever. It is a slow and gradual transformation that may never spread orga-
nization-wide and it does not have to.

The goal is simply to provide a decent environment for a faithful adoption of lean and
agile multi-project management. Future research may therefore focus on the benefits
and constraints of agile and lean projects in traditionally grown and run organizations
and strategies for accomplishing the adoption of core values.

In conclusion, it is up to today’s IT organizations to provide a proper environment for
lean-agile multi-project management instead of simply realizing a superficial implemen-
tation. Nevertheless, experience shows that compromises will always have to be made
in practice to deal with given organizational constraints. That is why it is all the more
important to understand underlying agile and lean values for a faithful adoption.

%% Agile Software Development in 2001, Lean Software Development in 2003
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