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Industrial software development is one of the major success stories of the twentieth
century. Otherwise, software would not have been able to pervade other areas of life
and business, established business models of entire industries would not have been
swept away by digitalization, and the global success of Apple, Amazon, Google,
Facebook, and eBay would not have been possible.

Software engineering, i.e., the design of larger and larger software systems based
on engineering principles, enabled the development of software systems that
seemed impossible just a couple of years ago. Therefore, any kind of fundamental
denial of this success story is downright absurd (Osterweil et al. 2008). This fact
cannot be changed, not even by numerous studies on the alleged state of the
software industry, which were in some cases prepared under the flimsiest of con-
ditions, as exposed, e.g., by Eveleens and Verhoef (2010), Glass (2006), or
Jorgensen and Molekken-@stfold (20006).

Yet, time and again, evidence is provided of projects that encounter difficulties—
sometimes because the established software development practices have not been
followed, sometimes because the individuals involved are too optimistic in their
announcements and promises, and in some instances because the numerous indi-
viduals involved in a software development project do not have a uniform picture
of the actual aim of the project.

It is astonishing that this happens relatively often and is not regarded as a rare
exception. Obviously, problems can arise in other projects, not just in software
development—airports are finished after serious delays or not at all, public con-
struction projects become more expensive than planned, and trains cannot stop at all
platforms. However, genuine project disasters, in the form of a multiplication of the
project duration or cost, or in the form of canceled or rolled-back projects, seem to
arise more frequently in software development than in other sectors.

Perhaps this is because the immaterial nature of software makes it more difficult
to estimate the project state and makes the loss associated with a cancelled project
less tangible. Perhaps it is also because software development projects (in which the
relevant investment is “only” human resource cost) are often too ambitious and not
overly concerned with lean solutions.

Perhaps it is also because the question on the nature of the software process can
still not be answered definitively. Is it primarily a production process? Then, it can
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be structured from a Taylorist perspective, where detailed specifications are
provided, such as in the car production process on an assembly line. Or is it a purely
creative process, which is solely driven by the engineer’s design talent? In this case,
procedural specifications make little sense, in the same manner that the idea of a
precise process to create a painting makes no sense. Software engineering seems to
lie between these two poles. There are sections that must be clearly regulated and
standardized, such as certain testing activities or configuration management. Others
cannot be described using algorithms and cannot be supported by a heuristic pro-
cess method, such as the approach to identify features to be developed at an early
stage.

And then there is the phenomenon of uncertainty. Lehman (1989) provided a
convincing argument that software projects are exposed to uncertainties; i.e., that
during the course of development, situations could arise that were previously
unforeseen (or at least uncertain to occur) and for which appropriate support was
unknown. Lehman also noticed that, in most cases, these situations could not be
identified in advance. Other authors also made this observation early on:

e “Uncertainty is inherent and inevitable in software development processes and
products.”—Ziv et al.’s uncertainty principle in software engineering (1996)

e “For a new software system, the requirements will not be completely known
until after you have a working product.”—Humphrey’s requirements uncertainty
principle (1995)

e It is impossible to fully specify or test an interactive system.—Wegner’s lemma
(1997)

In light of this finding, which is confirmed in practically every software project,
terms such as “software factory” (Cusumano 1989) and titles of scientific articles
such as “Software Processes are Software too” (Osterweil 1987) seem misleading or
at least ambiguous. Software processes (at least for developing socio-technical
systems) are insight-driven processes, they are comprised of more creative than
algorithmic parts, and it is certainly the case that they are not precisely foreseeable
(Gruhn and Urbainczyk 1998).

This in no way denies the existence of types of software that can be fully
described. For example, embedded systems without human interfaces can be
completely specified and created in line with the production paradigm.

However, this does not apply for socio-technical systems, for the simple reason
that these kinds of systems do not end at the screen, but rather extend into the mind
of the user. This does not just mean that software must be prepared for unforeseen
user behavior. Rather, in socio-technical systems, the software is only a small part of
a system comprised of human and mechanical participants that work together to
perform complex processes. This interaction, into which software must seamlessly
integrate, cannot be fully described and is also subject to constant change. In par-
ticular, when dealing with innovation, with the establishment of new business
processes and services, and with the implementation of new automations, the design,
implementation, and adaptation of software is a creative process, whose purpose
requires continuous calibration. The development of these kinds of software
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solutions is not a production process, but rather a cognitive process, which is most
likely to succeed when all stakeholders keep an eye on the common goal and pay
attention to lean solutions.

Even if these solutions are of a technical nature, the goal they must support is
anchored in the application domain and not in information technology (IT). Close
communication between enterprise IT' and operating departments is unavoidable
and essential for success in companies that develop software. However, it is often
also characterized by different terminology and, especially, by different types of
abstraction (and abstraction capacity).

However, the constant realignment of the project idea, the continuous consul-
tation between enterprise IT and the application domain, and the rejection of the
idea of a “software factory” (which suggests a completely predictable software
production) also result in a few unpleasant conclusions. For example, the fact that
the provision of a complete advance specification is not possible (and that the quest
for this is doomed to failure), that there will be late requirements (which only arise
during development or even after), that budget allocations and cost estimates are
provisional, and that at the start of a project, it is impossible to know precisely what
can be obtained and at what cost.

But is this really still necessary? Almost 50 years after the term “software
engineering” was coined? After almost 50 years in which the “engineering”
in “software engineering” defines a claim, namely the claim of reproducibility,
reliability, and calculability? It appears to be so, as software development is still
risky, projects still encounter difficulties and, when searching for the causes, the
same reasons are constantly identified: a lack of understanding of the application
domain, incorrect prioritization, and a lack of communication between the stake-
holders (Curtis et al. 1988). Software processes are and will always be cognitive
processes, but they must satisfy the expectations of production processes.

Structure and Audience of This Book

This is the challenge that this book deals with—the cognitive nature of software
development, the necessity for a unified purpose, the concentration on lean soft-
ware, the focus on added value, and the omission of the irrelevant. It describes
specific instruments and methods enabling all stakeholders to develop a uniform
understanding of the software to be created, to determine their genuinely essential
requirements, and to deal with changes to this understanding and the requirements.

1By “enterprise IT,” we refer to a company’s enterprise IT department or to external contractors
that perform this function.
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The Interaction Room described in Part II brings all stakeholders together for
this purpose—not to a table, but in a room where digitalization and mobilization
strategies are jointly developed, where technology potentials are evaluated
and where software projects are planned and managed. Why does this require a
dedicated room? Because stakeholders can then communicate face to face rather
than through e-mails. Because the room can be used to outline complex relation-
ships in a comprehensible manner instead of having to laboriously write them up in
great detail. Because there is only room for the most important issues. And because
insights are not lost in short-term memory or huge documents, but concisely noted
and constantly present. In short, because the Interaction Room makes projects
visible and tangible.

The adVANTAGE contract model described in Part III ensures that the
insight-driven and imprecise process of software development does not just func-
tion, but that it is allowed to flourish in a commercial environment, i.e., in a client
and contractor relationship. In this model, changes to the project flow are not a
reason for stress, but considered normal project events. The contract model ensures
that stakeholders focus on generating maximum benefits, creating lean software,
and distributing risk fairly despite (or with the aid of) all the changes.

How this can work during the day-to-day running of a project is shown in the
practical example of the development of an inventory management system for a
private health insurance company in Part IV. This is a complex system with, at first
glance, an almost unmanageable number of business requirements, statutory con-
ditions, stakeholders, and processes for general and special cases, embedded in the
organically developed IT landscape of an insurance company from North
Rhine-Westphalia. The example of the project kickoff and the first sprint shows
how employees of the company and the IT contractor developed an overview of the
project using the Interaction Room, how the design and development was managed,
and how efforts were billed.

Ultimately, the success of every single software project, independently of the
application domain and the technology used, depends on the skills of the stake-
holders. Only if the stakeholders are prepared to talk to each other, interact with
each other, respect different perceptions of value and effort drivers, reach com-
promises, pursue innovative solutions, and refrain from political maneuvers, can
instruments such as the Interaction Room and adVANTAGE fully unfold their
potential. Part V therefore finally describes the requirements profile that software
engineers as well as domain experts must satisfy today.

Even though contracting and collaboration may be grounded in two different
academic disciplines, they are inseparable in practice where all theory boils down to
enabling people to work effectively with each other toward a successful product in a
sustainable business relationship.

This book is therefore geared toward CIOs, project managers, and software
engineers in industrial software development practice who want to learn how to
deal effectively with the inevitable uncertainty of complex projects, who want to
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achieve higher levels of understanding and cooperation in their relationships with
customers and suppliers, and who want to run their software projects at lower risk
despite their inherent uncertainty.

Acknowledgments

The authors would like to thank Simon Grapenthin for sharing his extensive
hands-on experience in facilitating Interaction Room workshops and training
Interaction Room coaches in a wide range of business domains. We would also like
to thank Sandra Delvos for countless hours of designing and revising the book’s
illustrations, and Alexander Lohberg and Anja Wintermeyer for their background
research.

Reykjavik, Iceland Matthias Book
Essen, Germany Volker Gruhn
Berlin, Germany Riidiger Striemer
References

Curtis B, Krasner H, Iscoe N (1988) A field study of the software design process for large systems.
Comm ACM 31(11):1268-1287. doi:10.1145/50087.50089

Cusumano MA (1989) The software factory: A historical interpretation. IEEE Software 6(2):
23-30. doi:10.1109/MS.1989.1430446

Eveleens JL, Verhoef C (2010) The rise and fall of the Chaos report figures. IEEE Software
27(1):30-36. doi:10.1109/MS.2009.154

Glass RL (2006) The Standish report: Does it really describe a software crisis? Comm ACM
49(8):15-16. doi:10.1145/1145287.1145301

Gruhn V, Urbainczyk J (1998) Software process modeling and enactment: An experience report
related to problem tracking in an industrial project. In: Katayama T, Notkin D (eds) ICSE’98:
Proc 20" Intl Conf Software Engineering, pp 13-21. doi:10.1109/ICSE.1998.671098

Humphrey WS (1995) A discipline for software engineering. Addison-Wesley, p 349

Jorgensen M, Molekken-@stvold K (2006) How large are software cost overruns? A review of the
1994 Chaos report. Information and Software Technology 48(4):297-301. doi:10.1016/j.infsof.
2005.07.002

Lehman MM (1989) Uncertainty in computer application and its control through the engineering
of software. J Software Maintenance 1(1):3-27. doi:10.1002/smr.4360010103

Osterweil LI (1987) Software processes are software too. In: Riddle WE (ed) ICSE’87: Proc gt
Intl Conf Software Engineering, pp 2-13

Osterweil LJ, Ghezzi C, Kramer J, Wolf AL (2008) Determining the impact of software
engineering research on practice. IEEE Computer 41(3):39-49. doi:10.1109/MC.2008.85

Wegner P (1997) Why interaction is more powerful than algorithms. Comm ACM 40(5):80-91.
doi:10.1145/253769.253801

Ziv H, Richardson DJ, Klosch R (1996) The uncertainty principle in software engineering.
Technical Report UCI-TR-96-33, University of California, Irvine. http://www.ics.uci.edu/
~ ziv/papers/icse97.ps. Accessed 23 Feb 2016


http://dx.doi.org/10.1145/50087.50089
http://dx.doi.org/10.1109/MS.1989.1430446
http://dx.doi.org/10.1109/MS.2009.154
http://dx.doi.org/10.1145/1145287.1145301
http://dx.doi.org/10.1109/ICSE.1998.671098
http://dx.doi.org/10.1016/j.infsof.2005.07.002
http://dx.doi.org/10.1016/j.infsof.2005.07.002
http://dx.doi.org/10.1002/smr.4360010103
http://dx.doi.org/10.1109/MC.2008.85
http://dx.doi.org/10.1145/253769.253801
http://www.ics.uci.edu/~ziv/papers/icse97.ps
http://www.ics.uci.edu/~ziv/papers/icse97.ps

Part I Introduction

1

The Need for Tamed Agility . . . .........................
1.. ANew School of IT. . ... .. ... ... .. .. .. .. ... ...
1.1.1  Mobility. . .. ... ..
112 Agility. . ...
1.1.3  Elasticity . . ... oot
1.1.4  Resulting Challenges. . ... ...................
1.2 Agileor Plan-Driven? . . ... ... ... ... ... ... ... ... ..
1.3 A Pragmatic Middle Ground. . . . .....................
1.4  Tamed Agility in Practice .............. ... .. .......
References. . . . ... ... ..

Part I The Interaction Room

2

ARoomforIdeas. ............. ... . ... . ... . . ... ...
2.1  Key Interaction Room Principles. . . .. .................
2.2 Involve Domain Experts . ............. ... .. .. .. .....
2.3 Refine the Scope Continuously. ... ...................
2.4  Favor Relevance Over Completeness. . . . ...............
2.5  Favor Clarity Over Syntactic and Semantic Precision. . . ... ..
2.6 Define Value and Effort Drivers . . . ...................
2.7  Manage Late Requirements . ........................
2.8 Manage Early Requirements. . . . .....................
2.9  Reveal Uncertainties Early . . .. ........ ... ... ... .....
2.10 Make Cost Changes Transparent. . ... .................
2.11 Analyze the Risk of Disasters. . ... ...................
2.12 Build Trust Between Stakeholders. . .. .................
2.13  Visualize the Project’s Progress ... ...................
References. . . ... ..
Interaction Room Basics . . . ...................... ... ...
3.1 Method Overview . . .. ... ..ot
32 CaANVASES . .t e e e
33 ANNOtationsS . . . ...ttt

17
18
20
21
23
25
26
27
29
30
32
33
34
35
36

39
40
41
43

Xi


http://dx.doi.org/10.1007/978-3-319-41478-2_1
http://dx.doi.org/10.1007/978-3-319-41478-2_1
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_1#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_2
http://dx.doi.org/10.1007/978-3-319-41478-2_2
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec13
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Sec13
http://dx.doi.org/10.1007/978-3-319-41478-2_2#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_3
http://dx.doi.org/10.1007/978-3-319-41478-2_3
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec3

Contents

34 Variants. . . ...
3.5 Stakeholders. . ........ .. .. ...
3.5.1 Interaction Room Method Coach. .. .............
3.5.2 Interaction Room Domain Coach ...............
353 Process OWNner . .............c.oounuinnenn.o..
354 Additional Roles. . .......... ... ... ... ... ..
3.6 Workshop Preparation. ... .......... ... .. .. .. .....
3.7 Results and Follow-up Activities. . .. ..................
Using an Interaction Room for Digitalization Strategy
Development (IR:digital). . . ... .........................
4.1 Relevant Stakeholders . . .. ....... ... ... ... ... ... ..
4.1.1  Digital Business Expert . . . ...................
4.1.2  Digital Technology Expert. .. .................
4.1.3 Interaction Engineer . .......................
42 Partner Canvas . . . ... ...
4.2.1 Methodology and Notation. . . .................
4.2.2  Annotations and Analysis. . .. .................
43 Physical Object Canvas . . ... ............ ... ........
4.3.1 Methodology and Notation. . . .................
4.3.2  Annotations and Analysis. . ... ................
44  Touchpoint Canvas . . . ... ........uviniinnennenn...
4.4.1 Methodology and Notation. . . .................
4.42 Annotations and Analysis. . .. ........ ... .....
4.5 Cross-Canvas Analyses . .. ...........c.c.ouino...
4.6 Workshop Structure and Follow-up Activities. . . ..........
References. . . . .. ..

Using an Interaction Room for Software Project Scoping

AR:SCOPE). . . oo et
5.1 Relevant Stakeholders . . .. ....... .. .. ... .. .. .. .. ...
5.1.1  Application Developer. . .. ...................
5.1.2  Operations Expert . . . ........ .. ... ... .....
SI3  User . .oo
5.2 Feature Canvas. . .. .. ... ...
5.2.1  Methodology and Notation. . .. ................
5.2.2  Annotations and Analysis. . . .. ..... ... ... .. ...
53 ProcessCanvas. . .......... ...
5.3.1 Methodology and Notation. . .. ................
5.3.2  Annotations and Analysis. . . ............ .. ....
54 ObjectCanvas . ......... ...,
5.4.1 Methodology and Notation. . .. ................

5.4.2  Annotations and Analysis. . . ..................

48
51
52
53
54
54
55
56

59
64
65
67
68
69
69
72
73
74
79
81
81
83
84
86
89

91
92
92
92
93
93
93
94
95
96


http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_3#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_4
http://dx.doi.org/10.1007/978-3-319-41478-2_4
http://dx.doi.org/10.1007/978-3-319-41478-2_4
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec13
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec13
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec14
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec14
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec15
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Sec15
http://dx.doi.org/10.1007/978-3-319-41478-2_4#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_5
http://dx.doi.org/10.1007/978-3-319-41478-2_5
http://dx.doi.org/10.1007/978-3-319-41478-2_5
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec13
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec13

Contents

5.5 Integration Canvas ... .. ... ...t
5.5.1 Methodology and Notation. . ... ...............
5.5.2  Annotations and Analysis. . . .. ................
5.6 Cross-Canvas Analyses . .. ............uiiuinnenn...
5.7  Workshop Structure and Follow-up Activities. . . ..........
Reference .. ... ... .. .. . . . . .

Using an Interaction Room for Mobile Application

Development (IR:mobile). . . . ...........................
6.1 Relevant Stakeholders . . .. ........ ... ... ... ... .....
6.1.1 Mobility Expert . ........ ... ... ... ... ... ..
6.1.2  Business Developer. . ... ....................
6.2 Persona Canvas .............. ...
6.2.1  Methodology and Visualization. . . ... ...........
6.2.2  Annotations and Analysis. . . .. ........ ... ... ..
6.3 PortfolioCanvas. . .......... ... .. ... ... . .....
6.3.1  Methodology and Visualization. . . ..............
6.3.2  Annotations and Analysis. . . ............ .. ....
6.4 TouchpointCanvas.........................o.....
6.4.1 Methodology and Notation. . .. ................
6.4.2  Annotations and Analysis. . . .. ........ ... .....
6.5 Interaction Canvas. . ................... ...
6.5.1 Methodology and Notation. . .. ................
6.5.2  Annotations and Analysis. . . .......... ... .....
6.6 Cross-Canvas Analyses . .. ...........c.uuuuiuuenn...
6.7  Workshop Structure and Follow-up Activities. . . ..........
References. . . ... ... . .

Using an Interaction Room for Technology Evaluation

R:tech). . . .. ... e
7.1 Relevant Stakeholders . . .. ........ ... ... ... ... .....

7.1.1  Technology Expert . ......... ... ... ... ......

7.1.2  Enterprise Architect. . .. ...... ... .. .. ...
72 Feature Canvas. . ............... ...
7.3 Process, Object, and Integration Canvases . ..............
7.4  Cross-Canvas Analyses . . .............iiuinenenon..
7.5  Workshop Structure and Follow-up Activities. . . ..........

Using an Interaction Room for Agile Project Monitoring
AR:agile) . . ... ...

8.1  From Feature Canvas to Product Backlog. . ... ...........
8.2  Sprint Planning Workshops . . ....... ... ... ... ... ....
8.3 Requirements Exchange. . .. ........ ... ... ... ... ....

84 RiskMap. .. ... .


http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec14
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec14
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec15
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec15
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec16
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec16
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec17
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec17
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec18
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Sec18
http://dx.doi.org/10.1007/978-3-319-41478-2_5#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_6
http://dx.doi.org/10.1007/978-3-319-41478-2_6
http://dx.doi.org/10.1007/978-3-319-41478-2_6
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec13
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec13
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec14
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec14
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec15
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec15
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec16
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec16
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec17
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Sec17
http://dx.doi.org/10.1007/978-3-319-41478-2_6#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_7
http://dx.doi.org/10.1007/978-3-319-41478-2_7
http://dx.doi.org/10.1007/978-3-319-41478-2_7
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_7#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_8
http://dx.doi.org/10.1007/978-3-319-41478-2_8
http://dx.doi.org/10.1007/978-3-319-41478-2_8
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec4

Xiv Contents
8.5 Progress Control. ........ ... ... ... 158
8.6  Cost Forward Progressing . .. .......... ... ... ... .... 159
References. . . . ... ... . 164
9  Using Interaction Rooms Under Difficult Conditions . ......... 165
9.1  Temporary Interaction Rooms. . . ... ... ... ... ... ..... 165
9.2  Distributed Interaction Rooms. . ... ..... ... ... ... ... ... 167
9.3  Augmented Interaction Rooms . ... ................... 168
References. . . . ... ... . 169
10 Summary . . .. .. ... 171
Reference . ... ... .. .. . 174
Part Il The adVANTAGE Contract Model
11 Framing Software Projects in Commercial Terms ............ 177
Reference . ... ... .. . . 180
12 Traditional Contract Models in an Agile World . . . .. ... ... ... 181
12.1 Fixed Price. . . . ... ... 184
122 Time and Materials . . . ... ........ ... ... ... ........ 187
123 Pay PerUse. ... .. ... . 188
12,4 Summary. . ... .ot e 191
References. . . ... .. . 193
13 Agile Contract Models . ............. . ... . ... ........ 195
13.1 Fixed Price per Iteration. . . .. ....................... 195
13.2  Fixed Price per (Whatever) Point . . . ... ............... 196
13.3 Money for Nothing, Change for Free. . . . ... ............ 197
13.4 Shared Pain/Shared Gain . . .. ......... ... ... ... ..... 198
13.5 Multi-stage Contract Models. . . . .......... ... ....... 200
136 Summary. . . ... .. 201
References. . . ... ... . 202
14 Key adVANTAGE Principles . .......................... 205
14.1 Commitment to Agility .. .......... .. .. ... ... ..., 206
142 Mutual Trust .. ... ... 207
14.3  Contractor’s Willingness to Assume Risk. . .. ............ 209
14.4 Budget Security .. ....... ... ... 210
145 Shared Pain . ......... .. .. .. .. . 210
14.6 Efficiency Incentives. . .. ........ ... .. ... 211
Reference . ... ... .. ... . . . 212
15 adVANTAGE Procedures . . .. ....... ... ... ... ... ....... 213
15.1 Initial Requirements Collection and Budget Estimate. . . . . . .. 213
15.2 Feature Prioritization and Sprint Definition. . . . ... ... .. ... 215

15.3 Sprint Implementation and Controlling. . . .. ............. 217


http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_8#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_9
http://dx.doi.org/10.1007/978-3-319-41478-2_9
http://dx.doi.org/10.1007/978-3-319-41478-2_9#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_9#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_9#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_9#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_9#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_9#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_9#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_10
http://dx.doi.org/10.1007/978-3-319-41478-2_10
http://dx.doi.org/10.1007/978-3-319-41478-2_10#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_11
http://dx.doi.org/10.1007/978-3-319-41478-2_11
http://dx.doi.org/10.1007/978-3-319-41478-2_11#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_12
http://dx.doi.org/10.1007/978-3-319-41478-2_12
http://dx.doi.org/10.1007/978-3-319-41478-2_12#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_12#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_12#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_12#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_12#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_12#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_12#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_12#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_12#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_13
http://dx.doi.org/10.1007/978-3-319-41478-2_13
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_13#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_14
http://dx.doi.org/10.1007/978-3-319-41478-2_14
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_14#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_15
http://dx.doi.org/10.1007/978-3-319-41478-2_15
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec3

Contents

15.4 Sprint Inspection and Billing . ......... ... ... ... .....

15.4.1 Full Completion of Sprint . . . .................

15.4.2 Partial Completion of Sprint. . ... ..............
15.5 Planning the Next Sprint . . . .. ..... ... ... ... ... .....
15.6 Project Termination. . . ... ........ ...,
157 Summary. . ... ...
Reference .. ... ... . ... . . . ...

16 adVANTAGE in Practice . . ... ....... . ... . ... ........
16.1 Case Study: The BERGFURST Crowd Investing Platform . . . .
16.2 Fine-Tuning adVANTAGE Parameters . ................
References. . . ... .. .

17 SUmMMAryY . . . . ..o

Part IV A Sample Project
18 Case Study: The Cura Health Insurance Benefit System. . ... ...

19 Initial Project Scoping with the IR:scope . . . ... .............
19.1 Project Vision. . .. ...
19.2 Identification of Stakeholders and Objectives . .. ..........
193 Feature Canvas. . . ...ttt

19.3.1 Feature Identification and Canvas Population . . . .. ..

19.3.2 Annotation and Analysis .. ...................

19.4 Process Canvas. . . ... ..o vt
19.4.1 Identification and Prioritization of Business

Processes. . ...... ... ... . . i i

19.4.2 Canvas Population. . . .......................

19.4.3 Annotation and Analysis .. ...................

195 ObjectCanvas .. ........ ...,

19.5.1 Canvas Population. . . .......................

19.5.2 Annotation and Analysis . .. ..................

19.6 Integration Canvas ... ...........c..cuiiuniinnenn...

19.6.1 Canvas Population. . .. ......................

19.6.2 Annotation and Analysis . ....................

19.7 Cross-Canvas Annotation Analysis . ...................

19.8 Documentation and Follow-up Activities . .. .............

20 Project Monitoring with the IR:agile . . . ... ................
20.1 From Feature Canvas to Product Backlog. . . .............
202 Risk Map. .. ...
20.3 The First Sprint . . ... ... ... .. ..

20.3.1 Planning the First Sprint . . ...................
20.3.2 Results of the First Sprint . ... ................

XV


http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_15#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_16
http://dx.doi.org/10.1007/978-3-319-41478-2_16
http://dx.doi.org/10.1007/978-3-319-41478-2_16#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_16#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_16#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_16#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_16#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_17
http://dx.doi.org/10.1007/978-3-319-41478-2_17
http://dx.doi.org/10.1007/978-3-319-41478-2_18
http://dx.doi.org/10.1007/978-3-319-41478-2_18
http://dx.doi.org/10.1007/978-3-319-41478-2_19
http://dx.doi.org/10.1007/978-3-319-41478-2_19
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec9
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec10
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec11
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec12
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec13
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec13
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec14
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec14
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec15
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec15
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec16
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec16
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec17
http://dx.doi.org/10.1007/978-3-319-41478-2_19#Sec17
http://dx.doi.org/10.1007/978-3-319-41478-2_20
http://dx.doi.org/10.1007/978-3-319-41478-2_20
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec5

XVvi Contents

20.4 Settlement Using adVANTAGE . . .................... 269
20.5 Cost Forward Progressing . .. ....................... 270
20.6 Using the Requirements Exchange . ................... 270
21 Lessons Learned. ................ ... . ... . ... . ..... 273

Part V Conclusion

22 TheBig Picture . ... ...... ... ... . . ... . . ... 281

References. . . . ... ... . 282

23 A New SKkill Set .. ... ... .. .. 283

23.1 General Software Technology and Methodology Skills . ... .. 283

23.2 New School of IT Skills: Mobility . ................... 284

23.3 New School of IT Skills: Agility. . . ................... 287

23.4 New School of IT Skills: Flexibility . .................. 288

23.5 Business Development and Domain Knowledge . . ... ...... 289
23.6 Knowledge of Business Processes, Business Models,

and Partnerships . . .. ... ... . L L 290

23.7 Insights and Experiences . . .. ......... ... ... ... ..... 291

References. . . . ... ... . 292

24 QOutlook: Twelve Hypotheses . . . .. ....................... 293

Appendix A: Interaction Room Workshop Agendas . . . ........... 295

Appendix B: Interaction Room Annotations. . . .. ............... 299

Appendix C: adVANTAGE Contract Template . . ... ............ 313


http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_20#Sec8
http://dx.doi.org/10.1007/978-3-319-41478-2_21
http://dx.doi.org/10.1007/978-3-319-41478-2_21
http://dx.doi.org/10.1007/978-3-319-41478-2_22
http://dx.doi.org/10.1007/978-3-319-41478-2_22
http://dx.doi.org/10.1007/978-3-319-41478-2_22#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_23
http://dx.doi.org/10.1007/978-3-319-41478-2_23
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec1
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec2
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec3
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec4
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec5
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec6
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Sec7
http://dx.doi.org/10.1007/978-3-319-41478-2_23#Bib1
http://dx.doi.org/10.1007/978-3-319-41478-2_24
http://dx.doi.org/10.1007/978-3-319-41478-2_24

Part |
Introduction



Pragmatic, value-focused support for the design and implementation of complex IT
projects appears more necessary than ever before, especially in times of ubiquitous
digitalization, as “software is eating the world” (Andreessen 2011): In increasingly
digital companies, the number of projects that is not heavily dependent on IT is
constantly falling. The implementation of organization projects, projects for
implementing regulatory requirements and merger and acquisition projects is also
practically impossible without the involvement of IT—“every budget is becoming
an IT budget” (Gartner 2012).

1.1 A New School of IT

IT has always involved automation, and IT has also always had a disruptive
influence. Business models have always changed as a result of IT. Some disap-
peared, some only became possible in the first place. So is everything the same as it
always was? Not entirely, because a number of factors are currently combining: The
world is becoming more digital, data and applications are becoming mobile, and IT
projects have to deliver quick results. Even during development, it must be possible
to adapt their focus. Long project durations are undesirable, because the world has
often changed so dramatically after a long project that it is difficult to know whether
the originally promised benefits are actually generated. This leads to a change that is
more radical than the slow progress of automation. Concepts that appeared
promising yesterday are now a hindrance. It seems that enterprise IT has a new role
and that it requires new or at least additional skills and capabilities.

Faced with technological disorder in the context of mobile technologies, broad
digital transformation and elastic, cloud-based infrastructures, IT is no longer just a
central means of production. Rather, enterprise IT is becoming an essential
co-designer and co-creator of future solutions. In order to fulfill this role, it must
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assess the opportunities and risks of new technologies, talk to users and business
departments, and know the challenges faced by the respective industry.

As a result, enterprise IT is changing from a pure service provider to an enabler
and co-designer of business changes. Instead of just implementing an operating
department’s ideas, and instead of just providing defined services to an agreed
quality, enterprise IT is taking on a consulting role. Based on its knowledge of
technology costs and benefits, and of business challenges and opportunities,
enterprise IT now works together with the operating departments to design solu-
tions that can be implemented efficiently, that have innovation potentials, and that
provide competitive advantages.

In other words: Enterprise IT is on the move. From the basement to the
boardroom. It now has a say and takes responsibility. And it can only do this if it
understands both technology and business.

Companies are currently facing huge strategic changes triggered by three key IT
trends: mobility of clients and employees, agility in software development, and
elasticity of IT infrastructure. These are the foundations that are increasingly
defining the requirements of enterprise IT. And because an enterprise IT that satisfies
these requirements has a different structure and different competencies than tradi-
tional enterprise IT, we call it the New School of IT. This is admittedly bold, but
clearly states that the upcoming changes will go far beyond a normal level of change.

1.1.1 Mobility

Mobility is increasing across all industry sectors: Central business processes have
mobile components, or at least components that can be mobilized. Clients and
suppliers can be integrated using web-based applications or native apps and take
over important parts of the business process. Mobile solutions need to be developed
and delivered quickly. The aim is to rapidly launch new products or services on the
market, often using a range of different sales channels.

Whether the mobility of data and applications demanded by users is always
required, and whether it is socially and economically beneficial that the availability
of humans is increasing, and that parts of the business process can be outsourced, is
irrelevant for the question of whether enterprise IT must be able to develop and
operate mobile applications. The trend toward mobility is a social trend, and the
experiences gained in the private context are creating expectations in companies.

Consequently, enterprise IT must come to terms with the topic of mobility. This
is exacerbated by the fact that mobility is often also an important driver for inno-
vative applications, simply because the mobilization of data and applications can
lead to structurally different applications and entirely new use cases, which makes
the topic of mobility even more essential for enterprise IT. After all, the mastering
of technologies that have the potential to trigger the next batch of changes in
application landscapes cannot be outsourced and remains part of the enterprise IT’s
core business.
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1.1.2 Agility

Innovative IT solutions can rarely be completely planned in advance and then “just”
be implemented. Rather, they are based on the idea of permanent adaptation to new or
clearer boundary conditions outlined by Ries (2011). And because the basic concepts
of agile software development—fast and frequent delivery of software, concentration
on source code as the central artifact of development, continuous communication
with clients and users, and respect for application knowledge—benefit more than just
mobile and other innovative applications, software is increasingly being developed
with agile software process elements. Virtually, no software development of a rel-
evant scale is either purely agile or entirely without agile elements (Boehm and
Turner 2003). Common sense suggests that projects can vary significantly on the
spectrum between strictly agile and strictly waterfall-oriented. Mary Poppendieck
summarized this in her keynote speech at the 35th International Conference on
Software Engineering (ICSE 2013) with the statement “agility without discipline
cannot scale, and discipline without agility cannot compete.”

Given that discipline can have different connotations, and given that a large
number of people with a range of independent perceptions are involved in software
projects of a relevant scale, certain standards are required to respond to different
perceptions of the necessary discipline and restrict these perceptions to compatible
ideas of discipline. A lack of compatible perceptions of discipline and their specific
manifestation often results in misunderstandings. These can be countered by
explicit rules and agreements, which then however represent the explicit discipline
addressed by Poppendieck, i.e., an alternative to agile, personal discipline that is
only based on a small number of principles. Overall, we are still faced with the
problem that agile development approaches have to be supplemented by elements
of requirements transparency in order to apply them to major projects in large
organizations.

Probably the most popular approach to placing a square peg in a round hole and
reconciling agility with the need for planning certainty is based on the Scaled Agile
Framework (SAFe) approach introduced by Leffingwell (2011). However, signifi-
cant doubts remain as to whether any of the original allure of agility remains in light
of the extensive expansion, and also whether the implementation of SAFe in
companies does not lead to completely erratic results, simply because SAFe is
vague and non-specific.

1.1.3 Elasticity

Elasticity is the extension of agility from application development into application
management, from the world of application software to the world of system soft-
ware, infrastructure and hardware.

Infrastructures need to be elastic so that mobile applications, applications that are
frequently extended with new functionality, and applications for end users can scale
seamlessly—i.e., that they can deal with widely fluctuating (and also sharply
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increasing) user numbers without changing their behavior so drastically that the
user is disturbed. Elasticity means that infrastructures can be scaled up as well as
down.

Elastic infrastructures are also necessary to ensure that the benefits of agile
software development do not dissipate: If agile development delivers new software
every few weeks (or even days!), it must be released into productive use (or at least
tested for its suitability to be released) just as often. If this does not happen and a
new release is deployed only every few months, the development team’s willing-
ness to deliver features at short notice will run out quite fast. Continuous integration
of software (Cusumano 1992) and the continuous release of new features—even in
heterogeneous infrastructures (Humble and Farley 2010; Duvall et al. 2007)—are
therefore required to ensure that agility will not remain restricted to the develop-
ment side only.

There are many ways to ensure elasticity. Cloud solutions of many types and
suppliers promise scalability. Security concerns about remotely hosted, externally
managed data are numerous and often quite justified. Private clouds try to reconcile
both—unlimited sovereignty over the data, and scalability as in a public cloud.

However, as is usual when trying to reconcile contrary positions, compromises
cannot be avoided: A private cloud is not as scalable as a public cloud—but possibly
sufficient for the application in question. And the complete sovereignty over all data
comes at the price of a very high vertical IT integration—but maybe not all data’s
security is equally critical. The design of suitable private clouds (or comparable
structures) therefore requires a sense of proportion, the critical consideration of killer
arguments, the rational evaluation of risks and requirements and—in the solution
domain—the automation of IT infrastructure provisioning mechanisms. Automation
is particularly important here because it is the only way to avoid the susceptibility to
errors and dependency on individual people that traditionally plagues provisioning
processes.

1.1.4 Resulting Challenges

Mobility, agility, and elasticity influence each other; they entail, overlap, and
reinforce each other: Mobile applications are subject to shorter release cycles and
therefore require more agile process elements. Agile development depends on an
elastic and easily provided infrastructure to ensure that the benefits of frequent
releases reach users immediately. This interplay fundamentally changes the way IT
works, and how it is understood.

However, this change is not just technical in nature. The New School of IT also
means that the significance of IT in companies is changing. Seeing correlations,
establishing new business models, reaching new target groups—the foundations for
this are laid ever more often in IT departments. Enterprises are increasingly “dig-
itizing” themselves, and in the process, enterprise IT increasingly emancipates itself
from its role as the operating departments’ assistant. Enterprise IT is driving the
new developments instead of being driven by them.
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The New School of IT also means that enterprise IT cannot focus exclusively on
classical software systems anymore. Moore (2011) calls these systems the “systems
of records.” Systems of records are characterized by high transaction volume, clear
persistence design, and a high degree of consistence. Besides these, we increasingly
find “systems of engagement” that spill from the consumer world into the enterprise
world. These are systems that consist more of mash-up architectures than traditional
enterprise application landscapes, that are configured by users, that are easily
adapted and frequently released, that focus on the user experience, and that are
subject to a high degree of uncertainty regarding the next features that will be
requested by users.

Development and operation of systems of engagement require other skills and
approaches than systems of records. Therefore, start-ups follow other (more agile)
software processes than large digital enterprises with stable business models.
Things get difficult though when systems of records merge with systems of
engagement, when flexibility and stability need to be reconciled, when stable,
consistent, and scalable systems must be equipped with mobile interfaces. Neither
an agile nor a classical development paradigm is quite suitable for this—rather, a
mix is required: an enterprise IT from the New School of IT. This is an enterprise I'T
that has mastered both paces, that is founded on stable base processes, that can
work with established technologies just as with new ones, and that can implement
safe, robust operations processes just as well as short release cycles and continuous
integration—and that has the expertise to decide which development paradigm is
best suited to which problem.

The New School of IT requires companies to rethink not just their enterprise IT,
but also their operating departments, business development, and management. The
most extensive changes, as described in the previous chapter, are of a strategic
nature. Dealing with them and taking advantage of the resulting opportunities is the
top management’s responsibility.

The New School of IT also exposes every IT project manager to uncomfortable
challenges: How are IT projects affected when the operating department is not just
sending down specifications from three levels up, but discussing with the engineers
at eye level? What does it mean if system boundaries become blurred, if clients and
suppliers become partners, if software development and business development go
hand in hand? Where are these requirements reflected in the software development
methodology?

1.2 Agile or Plan-Driven?

Traditional plan-driven approaches seem too rigid for these challenges. The attempt
to provide excessively detailed, precise, and long-term preliminary planning seems
less promising where the boundaries between strategy development and software
development become blurred, where software development has to respond quickly
to changing competitive situations and user expectations, where new technologies
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turn established service and operating models on their head. Rather, continuous
alignment with user and management expectations, a lean product without super-
fluous features, and the acceptance of continuous change is desired. This is typically
the incentive to pursue an agile development approach.

Agile approaches describe a world in which higher priority is placed on pro-
ducing working software than any other artifacts, in which communication between
stakeholders is regarded as more important than the use of tools and modeling
languages, in which the spoken word is assigned a higher value than written text,
and in which an joint understanding of discipline and common sense ensure that all
stakeholders cooperate effectively with each other (Beck et al. 2001). This departure
from the illusion of strict planning certainty may appear threatening to
number-driven managers (maybe also to seasoned IT managers), as it seems to
involve an almost complete loss of control, perhaps even careless blind confidence
in the team’s overall ability to work things out. Is this desirable?

The agile literature promises huge increases in productivity, but only for those
who unquestioningly subscribe to the agile “faith,” it seems. Virtually no
evidence-based studies are available. If an agile project works out, it is due to the
agile method, but if it does not work out, it is due to insufficient faith, the
narrow-mindedness of management, the rigidity of stakeholders, and other factors
that cannot be measured (Meyer 2014). There is a lack of clear, scientifically
founded studies on the usefulness of agile methods, especially studies that provide
evidence of the wonderful descriptions of perceived increases in productivity such
as the 90 % improvement touted by Schwaber and Sutherland (2012), to name just
one example. By contrast, experience from major projects tends to show that while
agile practices are useful, they also require a certain amount of planning certainty
and functional restriction of the features to be developed (Ambler 2001; Cohn
2010).

Agile approaches do not guarantee success. The IT landscape in which the
projects of the New School of IT operate is too complex. Excessive freedom is just
as pointless for these kinds of projects as the attempt to define every detail in
advance.

In particular, the rejection of advance detail planning, requirements elicitation
and design work that is propagated by agile methods quickly reaches its limits in
major projects in established IT landscapes: The integration requirements that are
posed by a heterogeneous system landscape, and the attention to detail that is
required for the correct implementation of established business processes, cannot be
captured in a stream of high-level user stories. In particular, it is virtually impos-
sible to arrive at correct solutions in an efficient manner, using only incremental
cycles of client feedback. Rather, developers and domain experts require a joint
overall understanding of the business processes and IT components in order to
make appropriate architecture, design and technology decisions.

From a management perspective, agile practices, such as self-organizing teams
and a lack of commitment to time and budget requirements, are problematic,
especially in IT projects that are developed in a client—contractor relationship and
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not in-house: Employees in a start-up generally have sufficient intrinsic motivation
to focus on a specific goal; and in internal projects, which are not overly critical to
business, a detour here or there is forgivable (and may even promote innovation or
at least instruction) as long as it does not exceed the budget framework. However,
in complex projects, and especially in contractor relationships, a concrete idea of
the target, direction, and expected effort of the project is essential in order to limit
the economic risk for all stakeholders and ensure the smooth functioning of
ongoing business operations.

A purely agile doctrine therefore does not quite seem to fit into the world of large
companies: Giving up on detailed specifications altogether because it seems
impossible to determine precisely which features can be delivered at which price is
not acceptable for most clients. Careful advance consideration is always helpful,
even if the results are known to be preliminary. The agile belief that talking is
fundamentally better than writing may also be met with resistance in large com-
panies, especially when dealing with complex software systems that are created by
many stakeholders and supposed to be used for a long period of time. In such
circumstances, the durability of the written word has its advantages. After all,
despite a basic acceptance of the benefits of agile approaches, most clients still want
to know roughly how expensive their software will be, which features can be
delivered at what cost, and how long the development will take. As charming and
unique as agile approaches may be in theory, in commercial practice they are
quickly faced with reasonable expectations of planning certainty, coordination, and
reliability.

Many of the aforementioned problems are due to an excessively dogmatic
application of the agile principles, which does not take the reality of complex IT
projects into account. However, this dogmatic approach can be relaxed without
having to reject the key advantages of agility—responsiveness to changes and
leanness of processes and products. Ultimately, in practice, strict adherence to the
waterfall model is just as rare as the blind application of agile practices. Many
approaches from the agile world can be logically applied in almost all projects, even
in large and dispersed teams, and also in a manner that respects well-defined
processes and synchronization points (Leffingwell 2011).

Upon closer inspection, many of the seemingly “radical” ideas in the agile
literature are dampened by disclaimers not to overdo it, to communicate extensively
and to apply common sense, but without specifying what a healthy balance of
agility and planning might look like. There is certainly no panacea in this respect, as
agile approaches differ depending on the project, stakeholders, and boundary
conditions. Appealing for common sense is an obvious measure, but is unsatis-
factory from a methodological perspective. It is certainly required, but is not an
adequate condition for successful projects.

Boehm and Turner (2003) discuss dimensions of software development projects
that may provide guidance for the decision of agile versus plan-driven methods for
specific projects. These include purely local factors, such as project scale and
criticality, as well as factors that relate to the corporate environment. Specifically:
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Scale: In agile projects, the focus is on the spoken word. Documents and models
beyond the source code are regarded as deviations from the strict agile doctrine.
But the spoken word has limited reach—only among small teams will the
spoken word be sufficient to create joint understanding. Large projects with
many stakeholders generally require written specifications in order to ensure that
all stakeholders know what is required when. This is more plan-driven than
agile. As a result, a general guideline is that small projects are more likely to
consistently apply agile practices.

Criticality: Does the system deal with money, human life, or even many human
lives? If this is the case, a higher level of planning certainty, verification of
software features, and proven comprehensive testing is advisable. Proponents of
strict agility might argue that nothing can better lead to higher software quality
than agile techniques. Let us assume that this is correct for a moment. Let us
even assume that this applies not just to small, but also to large teams. Even
then, the highest probability of correct software is not sufficient when dealing
with safety-critical software. Sometimes, the correctness of the software has to
be demonstrated. To do so, it must be specified. Yet, there is no place for this in
pure agility doctrine. As a result, the following general guideline applies: The
more critical a project, the more plan-driven elements and the more “big
up-front” activities (Meyer 2014, Chap. 3) are required.

Dynamism: The more dynamic the project context and the application environ-
ment of the software to be created, the greater the benefits provided by agile
techniques. The strengths of agile techniques are particularly pronounced when a
high level of dynamism is required. Dynamism may have completely different
triggers: It may be caused exogenously, because a company’s market, in which the
software is to be used, is moving and it must be assumed that this movement will
have an impact on the software (during its development or subsequent use). It may
be organizational, because the company is currently being reorganized. Reasons
for dynamism may also lie in the project, because certain requirements are fiercely
contested, conflicts are foreseeable, or simply because an inadequate amount of
domain knowledge exists. The latter form of dynamism does not necessarily have
to affect the entire software equally. Perhaps some parts are well understood and
easy to coordinate and others are not. As a result, a general guideline is that the
more dynamic the context, the more a project tends toward agile techniques.
Personnel qualification: While it would be desirable, not every team is fit for
agile development. Agile development requires the involvement of clients,
users, and the application domain. If the team does not have the relevant skills or
know-how, the transfer of knowledge between users and developers generally
has to be managed in a non-agile manner (i.e., via extensive specification
documents), and often fails. A lack of domain knowledge by developers puts the
project in jeopardy from the very beginning. If one still wants (or has) to take
that risk, neither a purely agile or purely plan-driven approach is likely to work,
and a situational mix of both approaches is required. The following general
guideline applies: The greater the language difficulties between the development
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team and users, the greater the dependence on an appropriate mix of agile and
plan-driven instruments in order to compensate for this deficit.

e Culture: Companies with the same business purpose, same size, similar prod-
ucts, and the same market may differ culturally despite their commonalities.
Cultural differences are often manifested in how errors and requirements for
change are handled. On the one hand, some companies require the minutes of
meetings to be signed by all stakeholders and, in some cases, the length of the
change histories exceed the useful part of documents. On the other hand, some
companies focus on recording just the key results. They accept the fact that
some decisions cannot be transparent for all stakeholders, that back-and-forth
discussion is required, and that decisions can simply be interpreted differently.
Depending on an individual’s perspective, these contradictions can either be
referred to as “control-focused versus pragmatic” or as “careful versus casual.”
Both are just as partisan as the contradiction between “plan-driven versus agile.”
In fact, a company’s culture often either propagates the use of agile techniques
(“agility is genuinely necessary”) or their limitation (“that level of agility is
really not acceptable here”). A general guideline is that control-focused/careful
company cultures generally tend toward plan-driven approaches and could
benefit from agile injections, while the opposite is true for pragmatic/casual
corporate cultures.

1.3 A Pragmatic Middle Ground

As we can see, the challenges of the New School of IT call for an approach that
occupies a pragmatic middle ground between traditional and agile software
development processes, i.e., an approach that does not attempt to guarantee plan-
ning certainty, trust, and value orientation based on comprehensive specifications,
but that also does not expect these qualities to emerge automatically through the
free interaction of forces.

Rather, large, digital companies require an approach of tamed agility in order to
combine the necessary flexibility with essential rough planning (budget planning,
portfolio planning, and IT controlling): Tamed agility is a middle ground for IT
projects that can benefit from the flexibility of agile approaches, but must satisfy
expectations with regard to business complexity, environment conditions, con-
tractual requirements, etc., which make stricter preliminary planning essential.

Tamed agility combines techniques from agile approaches with planning and
management methods. However, its primary aim is to ensure that all stakeholders
develop a common understanding of what the essential requirements are at the start
of a project, namely the requirements whose appropriate implementation determines
the acceptance of the software (McMenamin and Palmer 1984). But how can these
essential requirements be determined? How can they be separated from the many
other, possibly also relevant, but non-essential requirements? And how can a vision
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of the future system be formed based on the knowledge of the essential require-
ments? This is impossible without abstraction, without temporary omission of
irrelevant details, and a focus on the essentials—and it is especially impossible
without a readiness for compromise and respect for application knowledge.

Before we look at how this can be achieved in software development, let us first
take a step back and consider a situation that has nothing to do with software:
Imagine a CEO who would like to understand what his new company building will
look like and how it will function. He does not want to know exactly how the
heating system will work, how thick the thermal insulation is, or how much air is
exchanged by the ventilation system every hour. But he would like to know what
the building looks like, where his office is, and what the view from his office is like.
Probably, he is not aware of any of this and simply asks the project manager about
the status of the building planning. She dutifully sends him 15 PDF files that
provide information about everything: the view, the office layout, the building
services, the access concept, and much more. The manager now realizes that he did
not want this level of detail. After some back-and-forth discussion, it may turn out
that a wood model stands in the project office and that the most important building
plans have been attached to the office walls. Much better than 15 PDF files—not for
every purpose, but certainly for the purpose of giving an idea and an anchoring
point from which a range of further questions can be asked and answered.

This example shows that different communication situations require different
models. A manager requires an overview model. This does not need to be formally
precise, nor does it need to be overly detailed. Rather, it must support intuitive
understanding. The authority processing the building application requires a model
of the building to be constructed with precise dimensions and specifications. An
approximate model is not sufficient in order to evaluate things like the maximum
eaves height and compliance with clearance requirements. The building authority is
less interested in other details though, such as the technical design of the instal-
lations, but those are relevant for the heating engineer. And even other models are
obviously required for the interior design.

Software development requires models that are at least as diverse. This may be
because the final artifact, the delivered software, is itself only a model of a section
of the world. Models from which software is to be generated require a different
level of detail and precision than models that only need to clarify the purpose, the
core aim of the project, and the look and feel of the software to be created. Such
models are especially required in the early phases of software construction. And this
takes us back to the CEO who wants to understand his building: Just as 15 PDF files
cannot help him, a manager who just wants to get an idea of a software project’s
core aim and state will not learn much from a 500-page specification.

As a result, we can conclude that vague, incomplete, perhaps even inconsistent
models can be useful in the early phases of software development. In some cases,
they may even be just the right communication tool. Completeness is not the aim in
these early project phases. Instead, the aim is to find out what does and what does
not belong into the software to be created. The boundary between the actual system
and its context must be defined. And, in particular, the most important requirements
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must be identified, independently of their solutions. This is not just because these
essential requirements must not be overlooked, but primarily because they clarify
the key requirements for stakeholders with no knowledge of the application
domain. Abstract models, which can be understood by all stakeholders, are par-
ticularly helpful for the initial requirements scoping of a software project.

Such an approach is most successful if the models are jointly prepared. If a
model is really prepared jointly (rather than just one person preparing everything
independently, and the others just approving the result), verbal communication and
the joint struggle to find the best solution are unbeatable in terms of efficiency.
Rough resource estimates are made based on the jointly prepared (and thus jointly
understood) models (keeping in mind that this kind of estimate can only be rough
and provisional).

Development then takes place using the necessary amount of agility, as late
requirements are inevitable and priorities may change during development. Late
requirements are exchanged for early requirements to ensure that the software being
created does not become increasingly bloated. This not only means that new
requirements are added, but that a continuous cleanup also takes place. Perhaps a bit
less software may be enough after all, and the resource estimate is adjusted with
every step toward a more solid structure and design of the software. In the design
itself, the commercial risks are fairly distributed between the client and the con-
tractor so that all sides are motivated to create the leanest possible software. This
kind of tamed agility then no longer seems threatening, not even to the IT manager.

1.4 Tamed Agility in Practice

Tamed agility is not just a buzzword for another agile philosophy. It is manifested
in specific instruments and procedures for the scoping, designing, development, and
billing of complex agile projects, which are described in the following chapters:
The Interaction Room (Part II) helps teams obtain an overall picture of the
business and technology, effort and risks, and the environment and dependencies
without getting lost in extensive specification documents. The Interaction Room is
not just a name, it is also a real, physical room. It is the central information and
communication point in the project, where the focus is on the interaction between all
stakeholders. Stakeholders outline models of the business processes to be supported
and the data to be managed as well as the relevant application landscape on the walls
of the Interaction Room. This occurs using free syntax, without specific notations, in
a way all stakeholders understand. Particularly critical elements, i.e., special value,
effort, or risk drivers, are highlighted with annotation symbols. These annotations
allow the stakeholders to point out what is important to them and why. This occurs
through personal interaction with one another, not through long-winded specifica-
tions or asynchronous communication. The live interaction results in a more direct
development of a joint understanding of the scope of the project and the expected
complexity of individual features, without the need for extensive documentation.
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During the course of the project, the adVANTAGE contract model (Part IIT)
then ensures that the agility that all stakeholders desire does not get trapped in rigid
contracts, acceptance, and billing modalities, but that it is actually applied in
practice as part of a fair cooperation between the contractor and the client. Sprints
are planned in the Interaction Room, new and old requirements are weighed against
each other, effort estimates are refined with a view toward the “big picture,” and
actual progress is compared to plans. The adVANTAGE model controls the
sprint-based project billing and, in contrast to fixed-price or time and materials
projects, ensures that the price risks are fairly distributed between the client and the
contractor. All stakeholders are united in the goal of developing lean software,
because additional effort is split between both sides.
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Part Il
The Interaction Room



Obviously, software development is a form of modeling—after all, source code is
ultimately just a model of a world view. Modeling requires abstraction, i.e., the
omission of details. This omission does not just take place at a purely syntactic
level. Much more important (and more difficult) is omission at the functional level,
i.e., the decision on which section of reality the software should represent. The
decision to omit certain functionality requires an understanding of the benefits that
are expected from the software to be created. And it also requires a great deal of
courage—because the nature of modeling and the uncertainty of software devel-
opment mean that occasionally, the wrong things will be omitted. This courage is
essential though, because including all conceivable ideas in the model to stay on the
safe side (and implementing them in the product) leads to bloated software that is
expensive to create and expensive to maintain.

Making reasonable decisions on a software’s scope is only possible with domain
knowledge. For example, let us assume that we have no idea of what the exami-
nation system at a university looks like. It seems extremely unlikely that we would
be able to provide the correct responses to the question of what is required in an
examination information system to be used by examination offices, lawyers, and
university lecturers. In other words, a distinction between what is important and
what is unimportant requires knowledge of the application domain.

This is where the Interaction Room comes into play. It brings all people
responsible for developing the software product into the discussion. This most
likely includes developers and future users as well as technology and business
experts. They must develop a common idea of what the software to be developed
must provide, what is essential and what is expendable, what is possible using the
technology, and what should be left out. All this is necessary to ensure that the
software is not just correctly developed (developers with a certain amount of
experience can generally do this alone), but to ensure that the correct software is
developed—software that provides the greatest possible benefits given the available
resources. To evaluate this, developers must understand the objectives and priorities
of future users. To achieve this, the Interaction Room (IR) does not follow the

© Springer International Publishing Switzerland 2016 17
M. Book et al., Tamed Agility, DOI 10.1007/978-3-319-41478-2_2



18 2 A Room for Ideas

myths and rituals that are often seen in software engineering, especially those that
provide the illusion of completeness and consistency.

The Interaction Room is a physical room whose walls are covered with models
of business processes, business and physical objects, as well as user journeys and
system landscapes. It is a room in which communication is encouraged and facil-
itated, and whose finite walls make it clear that the focus must remain on what is
important. It is a room which makes it obvious that a business data model should
better contain 40 rather than 140 object types, and that 15 core business processes
can describe the purpose of the system more clearly than 50 special cases.

The work in the Interaction Room does not follow a completely closed
methodology (in the sense of a number of steps that lead from a problem to a
solution in a certain order). Rather, the following chapters describe a range of
method fragments that can be combined in different ways in different project
situations.’

An Interaction Room promotes moderated and targeted communication between
a project’s stakeholders, focuses on what is important and ensures that required
features are evaluated and prioritized in light of the desired added value. The latter
occurs using annotations, which allow every stakeholder to express their ideas of
the key objectives and features of the desired solution. An Interaction Room sup-
ports the scoping of projects as well as the pursuit of project progress at a quali-
tative and quantitative level. It creates transparency and allows stakeholders to
jointly coordinate the direction of projects, respond to risks and changing expec-
tations, and continuously work toward creating a lean software solution.

2.1 Key Interaction Room Principles

The Interaction Room ensures that the key principles of every project, namely
abstraction, value orientation, communication, and transparency, do not just remain
empty words, but instead become visible and tangible:

e The principle of abstraction demands a focus on the key relationships and
genuinely essential decisions. The aim is to leave out details at certain levels of
abstraction, while remaining aware that they will have to be filled in at a later
date and that these details may subsequently play an extremely important role.
Which details may be omitted, and where, is the subject of agreements,
methodology, pragmatism, and common sense. In particular, models overloaded
with details are more dangerous than incomplete models, especially in the early
stages.

In the Interaction Room, the abstraction requirement is manifested in the
finiteness of the walls available for model sketches. It ensures that every

"However, for the sake of practicality, we will continue to refer to the sum of the individual
method fragments as the Interaction Room method.
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stakeholder is aware that there is not enough space for every minor detail and
that there is a need to focus on what is actually important.

The principle of value orientation demands that the key criterion for the
question of whether features are required, and the amount of effort to be spent on
their implementation, is how important these features are for value creation
within the business model to be supported by the software. Basically, this relates
to nothing more than the decision on how the expensive activities of software
development (such as specification, usability engineering, performance engi-
neering, and security engineering) are focused on different software compo-
nents. As a general rule, software is not used homogeneously (in the sense that
all parts are used with the same intensity), it is not homogeneous with regard to
risk (in the sense that all parts can cause the same losses), and it is also not
homogeneous in any other quality. Given these inhomogeneities, it is important
to keep software lean and focus efforts where they generate the most value.

In the Interaction Room, value orientation is expressed by model annotations.
They explicitly highlight particularly important features and their dimensions.
A so-called requirements exchange (Sect. 8.3) also reinforces the awareness that
all features have their price and that only the features that genuinely add value
should be implemented.

The principle of communication demands that all stakeholders are involved in
defining the objective of a development project and in designing a software
system. It is not necessary that every individual person has to be involved in
every detail, but all groups should be represented in the relevant specifications
and decisions. This involvement ensures that individuals consider the project to
be “their” project, are committed to lean solutions, and participate actively.
The Interaction Room acts as a central communication point and ensures that
communication takes place face-to-face and at eye level, not just by exchanging
e-mails and specifications. It is used to (re-)negotiate priorities, to assess the
effects of late requirements, and to exchange early and late requirements. In
short, it is used for everything that merits actual discussion, and everything that
would remain a volatile unspoken perception rather than an explicit statement in
written communication.

The principle of transparency demands that preliminary or final specifications
and decisions are made accessible to all relevant stakeholders (in the broadest
possible sense). The same applies for risk considerations and qualitative and
quantitative progress. Stakeholders only remain committed based on the prin-
ciple of transparency. Only then can they understand and support decisions and
interpret these appropriately during their detailed implementation.

The Interaction Room displays the current state of the project at all times and
represents the central orientation point and the basis for transparent structures
and processes in the project.
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These principles apply for all kinds of projects. However, software projects
frequently have to deal with distinct challenges that prevent the consistent imple-
mentation of these principles. The following sections identify these challenges and
describe the strategies and specific operationalizations that are employed in the
Interaction Room in order to deal with them.

2.2 Involve Domain Experts

Curtis et al. (1988) documented that software development runs into difficulties (in
the sense of project cancelations, significant delays, or budget overruns) more
frequently the less knowledge the developers have in the application domain. In
short, if you have no idea of what is going on, you should not be developing
software. Although this realization was made more than 25 years ago and is just
common sense, there is little reason to doubt that “adequate domain knowledge” is
still not adequately considered as a factor for the success of software development.

The direct solution for the problem of inadequate domain competence seems
clear: Only individuals who have understood the application domain, who have the
same awareness of the problem, and who do not require an explanation of what is
particularly important and difficult should be allowed to develop software. Access
to genuine application domain experts should also be ensured at all times. This
would be the perfect solution in an ideal world.

However, things are obviously much more difficult in real life: Perhaps a couple
of experts who are fairly competent in the application domain are available. Perhaps
it is even possible to temporarily involve an application domain expert with
visionary foresight and an understanding of the issues. However, in most cases, a
number of developers will not be entirely familiar with the application domain. And
it is highly likely that the team’s general, rough understanding of the problem will
need to be supplemented with the details relevant to this particular project. In other
words, it is almost always necessary to define business connections.

This knowledge transfer is not a one-way street though, where the business
stakeholders hold all the solutions and the technical stakeholders just need to
implement them. Rather, both the business and the technical side may have more or
less feasible solution ideas that must be brought to a compatible level of abstraction.
In the words of requirements engineering, this means that solution-independent
requirements (i.e., based exclusively on the business application domain) and
solution-based requirements (i.e., only able to be expressed based on a technical
solution idea) have to be compared and aligned. Completely different stakeholder
terminologies and backgrounds come together at these very early stages and require
the involvement of all stakeholders in an insight-driven process.

The fundamental idea of the Interaction Room is that the application domain
knowledge required for the project should be described in the simplest possible
terms. Software engineering myths, such as completeness, consistency, and syn-
tactic accuracy, must play a secondary role. The primary aim is to ensure that the
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problem being dealt with is clearly described, that the key relationships are noted,
and that all stakeholders use the opportunity to indicate the aspects they perceive to
be particularly important, difficult, or uncertain.

To make sure that every individual is actually involved, it is important that this
communication takes place in an open environment and an atmosphere that is
conducive to brainstorming, in which all stakeholders can talk to each other and
express their ideas as they see fit, and where a hegemony of individual stakeholders
is prevented. This allows individual and role-related priorities to be balanced and
harmonized. All stakeholders, especially the business and expert representatives,
must be placed in a position to express their ideas and objectives without barriers to
entry. Being able to write and draw are the only requirements for participating in an
Interaction Room. No modeling language needs to be learned, and no tools need to
be used. The stakeholders create only box-and-line diagrams. This ensures the
lowest possible barrier to entry, and thus prevents any one person from dominating
the discussion due to their higher technical knowledge (in the form of language or
tool skills).

Project challenge: Thin spread of application domain knowledge.
Solution strategy: Involve domain experts and enable them to discuss
with technical experts.

Operationalization: The IR method describes explicit expectations of the
skills and attitudes of the stakeholders invited to the IR workshops
(Sect. 3.5) and defines simple modeling languages that can be intuitively
understood by all stakeholders (Sect. 3.1).

2.3 Refine the Scope Continuously

Systems of records must be integrated into the application landscapes of companies.
Often, these integration tasks are particularly risky and difficult to assess. This is
because the systems to be integrated are old, their interfaces are not well docu-
mented, and infrastructures that were not designed for this purpose need to fit
together. However, integration engineering techniques (Gold-Bernstein and Ruh
2004) at least provide an overview of the integration tasks and allow the desired
types of integration to be determined. This means that the boundaries of the system
to be developed, its context, and the context boundaries can be defined and
described, as shown in Fig. 2.1.

The system context is the part of the system environment that is relevant for
defining and understanding the requirements of the relevant system. It provides
useful features and systems to be integrated, which are available without having to
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System boundary

Irrelevant environment

) Context boundary

Fig. 2.1 System boundary, context, and external environment [adapted from Pohl and Rupp
(2015)]

be created. The system boundary separates the planned system from its environ-
ment. It isolates the part of reality that can be shaped and changed as part of the
development process from aspects in the environment that cannot be changed by
the development process. A clear picture of the system boundary is only provided
once the requirements are relatively stable. This may occasionally be the case after
the initial scoping, but often takes until well into the implementation phase. This
means that the boundary may also shift slightly in some instances: Parts of the
system context may become part of the system because the feature originally
assumed in the context is not available, or because the context cannot be adapted.
Or, parts of the system are transferred to the system context because parts that were
initially classified as “to be implemented” have been located in the context and do
not have to be built from scratch. The context boundary ultimately separates the
relevant part of a planned system environment from the irrelevant part, i.e., the part
of the environment that has no influence on the planned system and its
requirements.

But systems of records are only one side of the coin. The other side is the
systems of engagement, whose features are generally not fixed at the start of a
development project. Systems of this type tend to emerge rather than being strictly
planned. It is virtually impossible to plan how these systems will be embedded into
their environment. The integration requirements tend to grow in a similar manner to
the functional requirements during the development process. A clear separation
between the system to be developed, its context, and the external environment is not
possible; the boundaries remain blurred.

This is not a bad thing, as long as all stakeholders are prepared to bear the
resulting consequences. The consequences include the fact that the integration costs
cannot be calculated in advance, and only coarsely even during development; that
the system’s architecture and its functional design are emergent, i.e., only arise
during development; and that this means that some of the traditional planning and
controlling instruments are ineffective.
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Project challenge: Project boundaries remain fuzzy for a long time.
Solution strategy: Explicitly show and discuss what is part of the system
and what is not.

Operationalization: The integration canvas (Sect. 5.5) provides an
explicit view of the system under development and its interfaces with the
environment.

2.4 Favor Relevance Over Completeness

In many projects, the key aspects are sprinkled over a 500-page document in which
the 250 key business processes are noted, while the object model looks like a large
wallpaper. These types of documents and artifacts are useful—for those who cre-
ated them. It is likely that the author sorted, structured, and classified the infor-
mation in the document meticulously. It is just a shame that virtually nobody is able
to use these types of documents for their required purpose. How could they? Who is
able to read 500-page documents and keep an eye on what is actually important?
Yet, these kinds of documents are still reviewed and quality assured. The results
generally get stuck at the syntactic level. Some areas have a large number of
spelling mistakes, cross-references are missing in other areas, and there will cer-
tainly be something missing from the glossary. This kind of review does not pro-
vide any real benefits. How can it? First you need to know what really matters, what
the essential requirements are. This “big picture,” this abstract view, cannot be
provided by a 500-page document.

Obviously, just outlining the “big picture” without providing any models and
specifications with the relevant details can also not work. The devil is often in the
details, and does it not seem reasonable to consider those features that appear
difficult and tedious to implement in greater detail? For all the abstraction, is it not
sensible to drill down into detail here and there? Sure, but where is the best place to
start drilling? Is it where the ground is unknown and clarifications are expected
from the drill down? Or is it not more tempting to drill where you will likely
encounter what you expected?

Industrial project experience shows that detailed drill-downs often do not focus
on the points that bear risks of disaster, but rather just those points where nothing
unforeseen can occur anyway. This quickly leads to object models with a great level
of detail in the representation of addresses and individuals, but not in areas relating
to the retroactive cancelation of active contracts (or other difficult aspects). This
may be due to the fact that humans prefer to focus on the known and because
insight-driven processes require effort. Typical computer scientists (in the broadest
sense) can model, so they model. However, they are not directly familiar with
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retroactive contract cancelations, but they are aware of the relationship between
addresses, address supplements, and natural and legal persons (where they can even
apply inheritance). Alas, drilling down at this point is comparatively useless. It
provides no new insights and does not reveal any risks. Instead, it leads activity and
attention away from the truly difficult parts.

But it gets worse. If the modeler has now exerted all their available modeling
artistry in the address modeling, they generally want to present their model.
A business representative is now confronted with compositions, aggregations,
associations, and inheritances. After this, he has to present a typical customer
support process. It seems only human that this, too, will now involve some exag-
geration. Look at the position in which the business expert is placed. If the mod-
eling of addresses is this complicated, then the business process should certainly not
seem downright trivial? So the business expert shifts the focus from a typical
process flow to the special case of a client who has already signed but wants to
withdraw, wants to emigrate, but dies before crossing the border. The parity of
useless complexity has been achieved; business and technology are both so com-
plicated that they can never be understood by the other side. At this point, one refers
to “analysis paralysis” (Langley 1995).

In the Interaction Room, there is no requirement to describe a system at such a
level of completeness and detail. Stakeholders only need to specify the 15 key
business processes (each with a maximum of 15 activities), the 40 key object types,
and describe the 20 key systems to be integrated. Is this enough? Not only is this
enough, it can already lead to all-day discussions even at this level of abstraction,
while everything else just provides a distraction from what is important. Admit-
tedly, it does not matter whether there are 15 business processes or 17, whether
there are 40 object types or 45. But there are certainly not 150 business processes,
no wallpaper-size diagrams and no 500-page documents. This focus on what is
important works in the Interaction Room because models are sketched on white-
boards. The finite nature of whiteboards ensures that the principle of abstraction is
embedded in the room.

Detailed considerations are naturally also permitted in the Interaction Room, but
only where they promise knowledge acquisition and where they are clearly
identified as drilling down beyond the big picture. Appropriate drilling points are
identified after the abstract representation (first the abstract level, then the detail)
based on the stakeholders’ assessments of complexity and feasibility. Points are
only considered as candidates for drilling down if they are assessed as complex, not
completely understood and of uncertain feasibility by the majority of stakeholders.

Project challenge: Stakeholders get lost in discussions of details.
Solution strategy: Clearly highlight what is important and leave out what
is trivial—favor relevance over completeness.

Operationalization: The finite nature of the Interaction Room’s walls,
and the limits on the number of artifacts suggested for each canvas,
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enforces a focus on the most important points that can be modeled
(Sect. 3.1). Model annotations highlight where drilling down into detail
promises further insights (Sect. 3.3).

2,5 Favor Clarity Over Syntactic and Semantic Precision

Most software projects require the cooperation of business departments and en-
terprise IT. This sounds like communication difficulties might be involved: Dif-
ferent languages are spoken; common terms have different connotations; different
perceptions exist in relation to the purpose and aim of abstraction and structuring.
This problem is frequently aggravated by the fact that enterprise IT prescribes the
tools to use for defining the common model. A business area representative then has
to understand the difference between association, aggregation, and composition,
even if all he wants to say is that a connection exists between the application and
the contract.

Enterprise IT tends to move the modeling of application-related matters to
familiar territory, generally without any malicious intent, which leaves the business
departments in the dark. Nobody wants to learn the Unified Modeling Language
(UML) or any other language. The business departments generally feel comfortable
with box-and-line diagrams without specific syntax and semantics. This is naturally
not a permanent solution—over time, models need to become more precise,
especially at the difficult points, so they need to be assigned precise semantics. But
not necessarily from the start, when the focus should primarily be on ensuring that
no unnecessary communication barriers are established.

If the aim is to structure the communication process between enterprise IT and
the business departments such that specialists can share their expertise in the
simplest possible manner (so that every individual can express what they consider
to be important), then entry barriers to describing business relationships must be
kept as low as possible. Issues must be modeled so that application domain experts
can participate without establishing unnecessary barriers. These kinds of unnec-
essary barriers particularly include instruments and modeling languages that distract
from the content and focus on methodology and syntax.

Besides the barriers raised by modeling languages and instruments in commu-
nication between business areas and enterprise IT, it may also be the case that
business stakeholders who feel forced to deal with this kind of information com-
plexity, also feel that they must ensure that business relationships do not seem too
trivial, and so attempt to overemphasize their complexity by detailing pathological
marginal cases. This quickly leads to the escalation of complexity, which is dia-
metrically opposed to the essential focus on basic relationships in the early phases.
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The Interaction Room supports informal sketches and the use of basic cultural
techniques—drawing, writing, annotating—that do not establish barriers in the
early phases of alignment between business and IT experts.

Project challenge: Correctness and consistency requirements of many
modeling languages foster complexity and obscurity rather than clarity.
Solution strategy: Focus on content rather than syntactic correctness and
semantic precision of early models.

Operationalization: The notation used on the Interaction Room canvases
is deliberately limited to a minimum amount of syntax (Sect. 3.1).

2.6 Define Value and Effort Drivers

The first question that is almost always asked when developing software systems is:
What is essential, which features are actually required, and which ones are indis-
pensable? Indispensability in the sense of value orientation means that the features
to be provided actually contribute to the company’s value creation and that this
value creation would be lower without the features (Wohlin and Aurum 20006).
Only for very small and manageable systems can this question can be answered by
a single individual. For larger systems, a single expert who can individually assess
and decide what needs to be prioritized is generally not available. Rather, several
experts need to be asked. This naturally leads to fuzzy criteria and discussions.
Deciding whether an issue that is considered indispensable by one expert is actually
indispensable, and deciding how the various indispensable features can be weighed
against each other, requires considerable knowledge of the application domain.

And because the true value of software (anchored in the value created by the
company using the software) is virtually impossible to measure, most attempts to
measure the usefulness of software provide different results. Instead of measuring
whether the developed software adds value and whether it is worth the effort to
create the software, the productivity of the software development is assessed using
measures that do not relate to the value added. The fact that counting code lines
does not provide any information on the value of software is clear to anyone who
knows the meaning of “copy and paste.” The uselessness of function points
(Behrens 1983) and weighted function points (McConnell 2006) is not immediately
apparent, but becomes clear when you consider that the true benefit of software
means achieving a business-related objective with as little effort as possible. The
fact that the same objective can always also be reached with more user interaction
and more database access is irrelevant. More complicated software does not nec-
essarily provide greater benefits.
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Unfortunately, traditional methods of measurement are only based on quantity.
This sanctions precisely what is particularly important to us, rather than promoting
it: Lean software that fulfills its purpose has the lowest possible function points and
the least possible lines of code. However, the fulfillment of purpose in the sense of
value orientation cannot be measured algorithmically. Fulfillment of purpose can
only be assessed in light of the intended application. And this requires an under-
standing of what the user wants to achieve with the software. What is the added
value? What is genuinely essential? Questions such as these have long been dis-
cussed [e.g., essential use cases (Constantine and Lockwood 1999) or value-based
software engineering (Biffl et al. 2006)] without reaching any clear solutions.

The Interaction Room enables stakeholders to define different dimensions of
“essential.” Stakeholders from all areas indicate what they consider important and
form a joint picture of the value drivers: What are the features based on which we
are actually building the system? Who expects what from these features? What
features does this kind of system need in order to run? Are these actually needed?
This value calibration does not just occur once at the start of the project, but
continuously. In doing so, the Interaction Room helps to ensure that the focus on
values anchored in the application domain is omnipresent for stakeholders. The
value of features also plays a key role during prioritization in the adVANTAGE
contract model (Sect. 15.2).

Project challenge: Losing track of the business value.

Solution strategy: Define value and effort drivers and thus come to a joint
understanding of what are the really important requirements of the project.
Operationalization: In the Interaction Room, value, and effort drivers are
highlighted by graphic annotations that are attached to model elements
(Sect. 3.3).

2,7 Manage Late Requirements

A typical phenomenon is that of a late requirement: Regardless of the effort spent
on the initial requirements analysis for information systems, it is virtually certain
that additional requirements will arise during development; because information
systems are sociotechnical systems, because user requirements change over time, or
simply because new ideas are developed once the initial solution approaches are
defined.
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Changing requirements are a threat to projects [as described by Curtis et al.
(1988)] but are unfortunately also inevitable. Changing requirements are risks
inherent in software development—they cannot be prevented, they can only be
managed.

Traditional responses to this dilemma all lead to what is commonly referred to as
“change request theater”, which still causes image problems for the software
industry: Change request theater means that clients and developers split hairs over
the question of what was and was not promised, what can and cannot lead to
additional costs, and who is responsible for the additional costs.

This theater illustrates that striving for complete requirements for all stake-
holders is futile. Should requirement documents be completely eliminated then,
because it is clear that they quickly become outdated anyway? Or should we
completely eschew the requirements analysis, because it is clear that it will not be
complete and conclusive? If we leave responses tainted by agile myths to one side,
the answer is clear: Requirements must at least be recorded when they relate to
information systems that are to be used by a large number of people over a long
period of time, or if the development process has to lead to a prescribed result. If
both are not the case, then a requirement document may be dispensed with, if
possible.

In the Interaction Room, late requirements are handled so that changes are ini-
tially dealt with at an abstract level. The model sketches describe the most important
features of the software to be developed. Late requirements that are recorded at this
level are very important as they affect the basic functionality. The effects of these
kinds of changes must be discussed, both with regard to their business and technical
impact as well as their effect on budgets, deadlines, and priorities. Other late
requirements may arise, but are of a secondary nature. This does not mean that they
cannot also have a significant effect in some cases, but they affect the structure and
functionality of the system to be developed to a lesser extent.

An assessment of the impact helps evaluate the effort required for early and late
requirements. The addition of late requirements is permitted, but must be balanced
by the removal of early requirements to ensure that the project budget and schedule
remain on course.

Project challenge: Illusion of requirements completeness.

Solution strategy: Evaluate late requirements based on their effort and
include them only if they can be balanced by the removal of requirements
that require a similar amount of effort.

Operationalization: In the Interaction Room, late requirements are
managed by the requirements exchange (Sect. 8.3). The adVANTAGE
contract model addresses the risks of late requirements through different
risk distribution and budget security mechanisms (Sects. 14.3 and 14.4).
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2.8 Manage Early Requirements

Everyone is aware that projects have to deal with late requirements. But (too) early
requirements also exist. We understand early requirements as wishes that have only
coincidentally reached the status of a valid requirement at the start of the project.
Different types of coincidences are possible:

Perhaps a project has been delayed for an extended period of time. Now, none of
the potential requirements requesters want to risk the possibility that their wishes
remain unconsidered. In some cases, a requirements race arises based on the
expectation that not everything will be implemented anyway. So every idea and
wish, no matter how irrelevant, is thrown into the requirements pot. And if no one
makes sure that ridiculous items are sorted out, this creates the beginnings of a
monster project.

Things get particularly uncomfortable if individual requesters do not participate
in the requirements race and restrict themselves to genuinely essential requirements.
These requirements are then underrepresented in an incipient monster project and
may be reduced even further if requirements are carelessly cut back. This means
that not only have we created a monster project, but one with an incorrect focus—
just because of the misguided conviction that every feature that reaches a
requirement status is important.

But it may also be the case that someone has fueled the illusion that no late
requirements will be accepted because a “final” requirements description is being
prepared, so that the focus can then turn exclusively to software development. This
is when the requirement race starts in earnest. Yet, the supposed complete
requirements description is subsequently presented, adapted, improved, etc. In the
meantime, the requesters, even those who did not want to be involved in the race,
have the opportunity for detailed reflection on further wishes and potential
software-bloating ideas.

This certainly does not lead to leaner software. Rather, the requirements pot is
filled with all kinds of requirements that do not really belong there. As a result, the
first essential step is to clean up and separate the important from the irrelevant. In
doing so, one must not lose sight of the essential requirements (McMenamin and
Palmer 1984). But even after cleaning up, the pot will still contain a number of
requirements that do not need to be implemented at the end of the project. Because
just as late requirements exist (those that are not considered necessary at the start of
the project and which are identified as necessary during the project), so do early
requirements (those that were considered necessary at the start of the project but
which turn out to be unnecessary during the course of the project).

Typically, these kinds of early requirements are only removed as the delivery
deadline approaches. Time is running out and someone finally asks: “Do we really
still need to implement this?” However, by this point, a large number of (potentially
unnecessary) requirements have already been implemented and the quantity of
requirements that can still be eliminated is quite small.
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To prevent this, the Interaction Room applies the rule that an early requirement
to be eliminated must be identified for every late requirement that is added to the
pot. Naturally, this type of requirements exchange does not solve every problem
(e.g., that of an unequal requirements race remains), but it promotes a systematic
approach to two problems:

e Every requester must consider how lean the software could be at an early stage.
In the long term, this attitude means that the focus on complete, bloated software
is redirected toward value-focused, leaner software.

e Insidious software bloating due to late requirements is countered by the con-
tinuous removal of early requirements.

Project challenge: Requirements are bloated from the start of the project.
Solution strategy: Continuously identify and eliminate premature
requirements.

Operationalization: In the Interaction Room, the requirements exchange
helps to weed out too-early requirements by encouraging to swap them
against late requirements (Sect. 8.3). The adVANTAGE contract model
targets the continuous adaptation of the project scope (Sect. 14.1).

2.9 Reveal Uncertainties Early

Even the most sophisticated software development plan prepared with the greatest
care is generally not followed dogmatically. This is almost inevitable, as software
development is an insight-driven process, which is confronted with significant
inaccuracies, especially at the beginning. These inaccuracies affect the business
requirement details, system and context boundaries (Sect. 2.3), and the skills of the
stakeholders involved, their organizational corporate context, and their adherence to
and faith in the method.

All these uncertainties are eliminated during the project; assumptions are grad-
ually replaced by findings. During development, stakeholders learn what is actually
required, what is particularly important to implement, and what can be left out. In
this type of process, it is almost inevitable that new findings will lead to changes in
the plan. Ultimately, the aim of the software development process is to eliminate
inaccuracies and manage uncertainties.

The fact that uncertainty is unavoidable in every type of software project has
been accepted for decades (Boehm 1981; Lehman 1989). However, two opposing
philosophies have developed on how to correctly deal with this uncertainty:
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Plan-driven approaches attempt to eliminate uncertainty at the start of the project
by investing a huge amount of effort in precise requirements analyses and speci-
fication and design work. The idea that this detailed examination of the material
leads to knowledge acquisition is undisputed. However, it remains questionable
whether uncertainty can be eliminated to the extent suggested by the resulting
mountain of paper; whether the effort to eliminate uncertainty has been applied
efficiently (especially at the critical points); and which part of this effort becomes
obsolete during the course of the project as the requirements change.

By contrast, agile approaches pursue the (almost fatalistic) approach that nothing
can be done to counter uncertainty a priori and that issues are best eliminated
gradually as they arise during the course of the project. Together with the principle
of only developing precisely what you (or the client) have planned for the coming
weeks and deliberately ignoring additional features, this is a perfectly consistent
and efficient approach. However, it seems to be much better suited to startups,
which develop their product fundamentals piece by piece on a clean slate, than for
developing complex business components in a highly integrated system landscape.

In this case, tamed agility means choosing a middle path: Just as it is pointless to
want to eliminate all uncertainty at the start of a project, it is also shortsighted to
only eliminate uncertainty on an ad hoc basis, in areas where it seems urgent.
Rather, the objective must be to establish an overview of where uncertainty exists at
an early stage, in order to identify where risks are present and plan how these are to
be dealt with: While a certain number of uncertainties can be eliminated by brief
examination, others may require the involvement of experts or more comprehensive
prototyping, while still others may have the potential to jeopardize the entire pro-
ject. While this itself is naturally uncertain and remains in flux over the course of
the project, it still helps to decide which uncertainties need to be eliminated at the
start of the project, and which ones only have to be considered once they become
urgent, in line with the agile model.

The prominent role of uncertainty means that one thing is certain: Uncertainty
must be defined and managed. All stakeholders should be fundamentally prepared
for the fact that uncertainty exists and that new areas of uncertainty can arise.
A general rule for managing uncertainty is: Known uncertainties must be investi-
gated (to turn uncertainty into certainty) and unknown uncertainties must be sought
out (so that no late uncertainty surprises arise).

Project challenge: New insights overturn previous plans, jeopardizing the
project’s budget, schedule, or quality.

Solution strategy: Reveal uncertainties early so they can be eliminated
and account for uncertainty in the contractual framing of the project.
Operationalization: In the Interaction Room, model elements can be
marked with uncertainty annotations in order to express the need for
clarification by stakeholders (Sect. 3.3). In the adVANTAGE contract
model, uncertainties that manifest themselves in overspends or unfinished
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features are no reason for stress between the contract partners. Rather,
they are an accepted project situation for which fair accounting modalities
exist (Sect. 15.4).

2,10 Make Cost Changes Transparent

The genuinely unpleasant aspect of software development is that the final devel-
opment expenses are not known at any time prior to the productive use of a full
version of the software. Despite extensive attempts at making cost estimates more
precise and reliable, despite increasing awareness of the difficulties and problems of
cost estimation by COCOMO and successors (Boehm et al. 2000), despite
numerous metrics [from McCabe (1976) to function points (Behrens 1983)] and
despite fundamental appeals to quantify software development (Denne and
Cleland-Huang 2003), the estimation of software development expenses remains
one of the main sticking points in many projects. This is true even though genuinely
risky activities, such as integrating the software into an application landscape or
migrating legacy data, are often excluded in advance, and even though it is pre-
cisely these risky activities that have a significant impact on the overall efficiency of
software development, introduction, and use.

The practice of industrial software development is still predominantly based on
the principle of expert estimates. If these experts are adequately familiar with the
technology and application domain, it is possible that they can provide the best
estimate of all possible forecasts. However, during development, it often becomes
clear that some things are more complicated than initially thought, while some may
be simpler. Late requirements are added, and early requirements are removed.
Expert estimates typically do not cover these unavoidable dynamics, as well as the
experience gained during the project.

Still, consolidation makes sense: If we have an expert estimate at the feature
level, and software development takes place iteratively based on a strictly inter-
preted Definition of Done, the unavoidable inadequacies of the initial expense
estimate can be partially compensated by comparing the actual expense to the initial
estimate and preparing appropriate projections. These numbers can then be made
transparent to all stakeholders, and the knowledge gained can be applied to the
expert estimate, so new forecasts will take into account previous forecast
deviations.
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Project challenge: Stakeholders like to believe that project costs are fixed.
Solution strategy: Make expected cost changes (and the reasons for
them) transparent.

Operationalization: The cost forward progressing technique constantly
compares the current effort investment with the estimates and provides
budget forecasts (Sect. 8.6). The adVANTAGE contract model controls
the contractual handling of fluctuating costs by treating these kinds of
fluctuations as the normal case, not as an exception (Sect. 14.1).

2.11 Analyze the Risk of Disasters

Some projects are somewhat more expensive than expected, while some are slightly
less expensive. As long as these deviations remain within a certain corridor (such
as £10 % of the initial estimated value), they will raise eyebrows in management,
but do not threaten the existence of the project. However, it is not the moderate
deviations that pose a threat to software development projects, but the outliers:
Projects that become twice as expensive, take twice as long as planned, or are
canceled and rolled back. These kinds of situations involve significant loss
potential; they tend to lead to legal disputes.

Such disasters are made possible by the Hiob principle: Almost everyone is
aware that the success of the project is threatened, but no one is prepared to
explicitly state this knowledge. Instead, progress and risk “traffic light symbols” are
displayed in agreeable colors that can be easily communicated. Even if things look
bleak, the project’s executive-summary status indicator may be colored various
shades of yellow, but will rarely look dark red. If at all, the difficulties are discussed
at the coffee machine in a small intimate circle and without identifying any
countermeasures.

This phenomenon can be overcome by requesting joint and mutually agreed
project evaluations (which relate to both progress and feasibility as a whole): Who
has identified risks and in which area, how are the features connected, what inte-
gration and data migration requirements exist for the software?

The Interaction Room deals with all these questions in such a way that consensus
is promoted by synchronicity and that the actual problems are not ignored. An
assessment is not provided by one individual and then commented on by another so
that the first individual makes marginal changes. Otherwise, this always leads to the
same result: Average risk and at worst a pale yellow traffic light symbol.

Rather, in the Interaction Room, a number of standard questions are jointly
answered (by all stakeholders) to obtain everyone’s assessment of possible risks.
The risks are examined in various dimensions, and critical assessments are clarified.
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This occurs at the start of the project and then at regular intervals. Explicit com-
munication regarding the project status is made accessible to all stakeholders.

Project challenge: Risks remain intransparent and catch the project by
surprise.

Solution strategy: Evaluate emergency indicators periodically and make
all stakeholders aware of them.

Operationalization: The Interaction Room provides the risk map
(Sect. 8.4) as an instrument for continuous risk analysis.

2.12 Build Trust Between Stakeholders

Should software development be a matter of trust? Trust does not seem to be a
component of traditional software process models; rather, software is created by the
constant refinement of specifications, from the requirements document through to
the specification and the code, where the documents to be produced by specific
departments are defined as strictly as the individuals that require these documents.

The fact that these refinement steps are not mechanical processes, that they are
creative and necessarily interdisciplinary activities to which application domain and
technology experts can both contribute in equal measure, is often concealed. In
process models such as the V model, the path from the idea to the working software
seems more like a bureaucratic marathon. Whether a document is even sufficiently
relevant and correct in order to use it as the basis for the next refinement step,
whether a document’s author and reader have understood its business and technical
implications, is overlooked. Yet, in many cases, business departments and enter-
prise IT in major companies, clients, and developers in service contracts and even
onshore and offshore parties in distributed development projects still operate as if
specifications, including schedules, can simply be set in stone, and a perfectly
functioning product can be expected by the deadline. (This naturally also displays a
certain level of trust, though of a more naive nature than what one might wish for.)

The restrictions that developers occasionally feel put under by plan-driven
software process models as a result of the specification requirements is countered by
agile methods and their essentially complete elimination of specifications. They are
replaced by close and intensive communication between all stakeholders, and
especially, frequent feedback cycles with the client on requirements, prototypes,
and releases. These feedback cycles focus on what is working and what the client
likes, not what a document indicates. This practice works best in small, manage-
able, and especially tangible (interface-intensive) applications, whose progress can
be clearly identified at the user interface. However, in large information systems, a
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great deal happens under the hood and is not directly accessible to the client, neither
for review nor for precise description, whether written or verbal. No wonder that, in
these circumstances, stakeholders from the operating area or management, who are
not IT-savvy, lack confidence and trust that this kind of process can work, let alone
that it can lead to predictable results.

Project challenge: Stakeholders from business and technical departments
can be adversaries.

Solution strategy: Build trust between the stakeholders and encourage a
feeling of joint ownership of the project.

Operationalization: Cross-department communication is encouraged by
joint project design and monitoring in all Interaction Room activities,
which explicitly require stakeholders from a variety of backgrounds
(Sect. 3.5). The adVANTAGE contract model allows clients and con-
tractors to prioritize requirements during the course of the project trans-
parently and reach mutually acceptable decisions (Sect. 15.2).

2,13 Visualize the Project’s Progress

It is often difficult enough to specify the project objective and ensure that all
stakeholders are committed to it. Constant monitoring then needs to ensure that this
direction is maintained (or adapted by mutual consent) and that all stakeholders
have the opportunity to follow the progress of the project. Without this kind of joint
progress monitoring, the initially aligned expectations often begin to diverge. This
occurs with absolutely no malicious intent by the stakeholders, simply because the
developers have acquired knowledge that they do not share with the business
stakeholders, or because the knowledge is imparted to business stakeholders and
they become uncertain as to whether the initial project objective is still valid. If one
or two misunderstandings and rumors are added to the mix, the initial harmonizing
effect is quickly lost and the expectations of the stakeholders start to diverge. This is
why central decisions must be coordinated and project progress (and regression) has
to be made transparent.

The tracking of the project progress has two dimensions: Firstly, the purely
expense-based, quantitative control of the project progress—primarily based on the
agile adVANTAGE contract model (Chap. 15)—which predominantly provides
information on the commercial side of the project. And, secondly, the
content-related, qualitative side, which provides information on when specific
features will become operational, which components are already complete and what
the upcoming deliveries will look like (Sect. 8.5).
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For business departments and future users, the qualitative dimension is often
more important than the expense figures, budget overruns, and compliance. The
business department’s ability to assess the content-related progress is important for
their expectations and confidence in the project. Without this confidence, the project
mood can quickly change, quite apart from the fact that the development then
quickly deviates from the expectations of the business departments. As a result,
what has already been completed, how previously delivered software will be
expanded in the future and how past, current, and future deliveries align with one
another must be clarified and explained.

The project state is often particularly difficult to define at the start of the project
because there is not much to see. Initial deliveries often consist of isolated dialogs
and reports whose subsequent relevance is virtually impossible to assess. An
Interaction Room supports the visualization of the project progress and the iden-
tification of the results achieved in the context of the project by pasting achieved
intermediate results (e.g., screenshots of implemented dialogs) directly onto the
model sketches. This also allows individual dialogs to be assessed in their future
context.

Project challenge: Stakeholders lack a clear picture of the project’s state
and progress.

Solution strategy: Visualize the project state continuously so all stake-
holders are aware of its qualitative progress at all times.
Operationalization: Continuous progress control—in terms of feature
completion, requirements management, and budget controlling—is sup-
ported by the methods of the IR:agile (Chap. 8).
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One of the main goals of an Interaction Room is to ensure that the abstract rela-
tionships within complex IT projects can be intuitively discussed and understood.
This is achieved by roughly modeling a range of complementary perspectives of the
project: Large model sketches on all the walls in the room display the focal points
of communication in the Interaction Room. Business and technology experts jointly
outline key application concepts, process flows, data structures, system landscapes,
and user interfaces on large whiteboards, also referred to as canvases.

The different canvases in an Interaction Room help stakeholders discuss the
structures, processes, and interfaces of an information system in the context of its
application domain in an objective, yet pragmatic manner. The parallel consider-
ation of the application domain and system from different perspectives helps
stakeholders from all departments develop a common overall understanding of the
system, identify dependencies, contradictions, and gaps, and establish mutual
respect for requirements, complexity, and boundary conditions on both the business
and technology sides.

This chapter covers three topics. Section 3.1 discusses the general method-
ological principles of the IR method, which deals with the idea of canvases (detailed
in Sect. 3.2) and their pragmatic population. It outlines the relationship between the
canvases and their use in different IR variants. Section 3.3 then presents the idea of
annotations and their use in IR population, while Sect. 3.4 provides an overview of
the IR variants. This is followed by a discussion of the stakeholder roles that are
involved in all IR variants in Sect. 3.5. Finally, Sects. 3.6 and 3.7 discuss the
preparation and follow-up activities of IR workshops.
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3.1 Method Overview

The population of an Interaction Room is not a closed method in the sense that a
series of clearly outlined activities lead from a starting point to the target state.
Rather, there are established method fragments, whose use has proven to be useful
in certain starting situations. They represent the straight population path. Besides
the straight path, exceptional situations during IR population, or even just specific
boundary conditions in the individual project situation, may necessitate a different
assembly of the project-specific approach from the individual method fragments.
Good reasons for this type of modified composition should outweigh the consistent
insistence on a defined method. However, the defined method should not just be
scrapped without reason, as it is at least useful for condensing the know-how and
experiences of numerous IR populations. A particularly liberal approach can be
taken with the proposed order of method fragments, as long as no logical depen-
dencies of the type “A must end before B, because B requires result A as an input”
are affected. Relaxing the proposed order may often become necessary when
stakeholders are stuck at a certain point, and a change of perspective (e.g., the
partial population of a different canvas) is sufficient in order to resolve a sticking
point and continue on with the original canvas.

In an ideal IR world, all models are created without any syntax specifications.
This only works if all stakeholders have at least some experience in process and
object modeling. This leads to the creation of more-or-less intuitive box-and-line
diagrams without the need for discussion about their semantics. One reason for
using a certain amount of notation specifications is that some stakeholders may
have absolutely no modeling experience and may find it difficult if no specifications
are provided. A second reason for the use of a minimum amount of notation
specifications is that this prevents discussions on specific choices of modeling
languages. These two important reasons clarify the need for a minimum amount of
specifications on the use of symbols and their relationships on the different
canvases.

This extremely pragmatic and imprecise modeling approach may be met with
resistance by experienced modelers, who are often found among the technical
stakeholders. In this case, it is important to remind all stakeholders that the canvases
cannot represent a complete and correct specification, rather they can only promote
an initial understanding of the subject matter. Notations should only be used to
enable a simple introduction, and their use requires a similar degree of pragmatism.
It is extremely likely that individual processes and structures will have to be
completely specified in greater detail during the later design and development
phases, which naturally place a greater value on the correctness of the syntax.

However, those kinds of specification are not developed in the Interaction Room
and do not contribute to the team’s overall understanding. Rather, they are used to
communicate details for specific solutions between the dedicated experts.
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One of the basic principles of the Interaction Room is the principle of abstrac-
tion, of a focus on the key issues instead of excessive detail. In the population of
individual canvases, this principle is manifested in the form of volume rules (e.g., a
maximum of 15 business process models in the process canvas with a maximum of
15 activities per business process model, and a maximum of 40 object types in the
object canvas). These rules must not be interpreted too dogmatically. Ultimately, 17
business process models, each with 17 activities, are just as appropriate as 15 with
15 activities. However, it is important to ensure that the bending of the rules does
not get out of hand. The sections on the individual canvases provide an overview of
the specific limitations of scope.

When discussing the different canvases, stakeholders may occasionally address
business or solution aspects that should be recorded, but which interrupt or distract
the current discussion thread. In order to store this kind of information without
diverting from the actual aim of the discussion, it can be noted on index cards and
attached to a dedicated note area in the Interaction Room for subsequent consid-
eration. It may be helpful to classify these statements, e.g., into outstanding issues,
requests, detailed facts, depending on their type and number.

The IR coaches (Sects. 3.5.1 and 3.5.2) maintain the note area while populating
the other canvases, which is always used if stakeholders provide information that
needs to be recorded, but which would divert the current topic of discussion or
which cannot be appropriately assigned to other canvases. This approach improves
the cognitive freedom of stakeholders in their activities and allows them to hold
open and free discussions, i.e., without having to worry that important (but cur-
rently excessively detailed or marginal) aspects (or those that are only relevant in
special cases) are being disregarded. The note area also gives IR coaches the
opportunity to ensure that discussions remain focused without appearing to use
overly strict moderating measures and retain control over the flow of the work-
shop. Besides genuinely important statements, which may be addressed at a more
appropriate point later in the workshop, and outstanding issues, which need to be
clarified with other contact partners after the IR workshop, the Interaction Room
also allows detailed knowledge that is not specifically relevant to the workshop to
be recorded without the discussion necessarily having to return to the issue at a later
date. This also allows the IR coaches to diplomatically eliminate the disruptive
potential of irrelevant statements without frustrating stakeholders if necessary.

3.2 Canvases

Common to all IR variants is that facts are noted in an abstract and concise form.
This occurs on different canvases depending on the IR variant. These canvases are
briefly introduced in this section, while details on the canvases are then discussed
when they are first used in the IR variants. Figure 3.1 provides an overview of the
relationship between the canvases used. It shows that the different canvases are
linked to each other and that individual canvases are used for different IR variants.
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Fig. 3.1 Overview of the IR canvases and their relationships

Partner canvas: The partner canvas is used to identify the partners connected
with the company to be digitalized and describes their interfaces with the
company (Sect. 4.2).

Physical object canvas: The physical object canvas is used to identify objects
that provide the conditions or other events on the duration, directly in the
business process of the company to be digitalized, or which are to be controlled
by these business processes (Sect. 4.3).

Touchpoint canvas: A touchpoint canvas describes the order in which a partner
of the company to be digitalized uses specific channels to contact the company
(Sects. 4.4 and 6.4).

Feature canvas: The feature canvas describes the features and properties of a
software system. This may be an existing software system or one that is yet to be
developed (Sect. 5.2).

Process canvas: The process canvas provides an outline of the key business
processes. The focus is on the central processes, while an abstract view is
generally taken of exceptions and special cases (Sect. 5.3).

Object canvas: The object canvas identifies the most important types of objects
to be managed and defines correlations (Sect. 5.4).

Integration canvas: The integration canvas identifies the software systems to be
integrated with the software system being built. It specifies the key features of
the interfaces to these systems (Sect. 5.5).
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e Persona canvas: Personas are descriptions of individually assumed users. They
are specifically described in great detail in order to convey a tangible image of
the assumed users (Sect. 6.2).

e Portfolio canvas: In the portfolio canvas, new services and offers to be
developed are embedded in the context of the existing company portfolio and
then reviewed to confirm whether this provides a coherent overall picture
(Sect. 6.3).

¢ Interaction canvas: The interaction canvas describes the interactions that take
place between the mobile software and the user (Sect. 6.5).

3.3 Annotations

Once the project material has become tangible by populating the canvases, the next
step is to identify aspects that make the software development complex, time
consuming, and uncertain or that have another critical impact. Annotations are
attached to the model elements on the individual canvases, which clarify what the
stakeholders deem important and difficult in various dimensions. This assessment is
easily missed in business process and software system models that are not qualified
in greater detail. It is often not immediately clear which aspects are particularly
relevant or critical for the success of the project and whether these are

e activities and functions that are particularly important for the value added by the
company or the software system to be developed,

e business or implementation aspects that are considered particularly complex or
not yet adequately understood, or

e business or technical boundary conditions that need to be taken into account
during implementation.

Annotations are a tool that can be used to reveal all the aspects that remain
invisible in traditional process and system models. The placement of annotations on
the canvases in the Interaction Room ensures that stakeholders are aware that the
annotated challenges must be dealt with and helps to define the identified values,
efforts, and risks at specific points in processes and systems. This helps to ensure
that they are not lost during the project. The background information recorded for
each annotation (Appendix B) also provides valuable notes on the type of annotated
challenge, which is helpful for problem-solving as well as for prioritizing and effort
estimates. It is therefore advisable to use annotations on all canvases and consider
them as part of the big picture, rather than just in isolation, in order to obtain an
impression of the effort and complexity of the entire project and ensure that no
aspects and relationships critical to the success of the project are overlooked.
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A key aim of the population of an Interaction Room is to raise awareness of the
individual impressions of added value, complexity, risk, and uncertainty at an early
stage in the project, to clearly display these in models and discuss them in the team.
This allows stakeholders to gain a better understanding of the project challenges
and establishes the foundation for more reliable effort estimates and prioritization.

Explicit visualization of a project’s value and effort drivers is achieved by using
annotations on the IR canvases with a range of symbols that act as “warning signs”
for aspects that need to be clarified or considered during the project. All annotations
are available to stakeholders in a physical form, as magnetic symbols, pasted
symbols, stamp symbols that can be easily placed on all relevant canvas elements.

Every annotation expresses a certain type of challenge, a quality feature, such as
safety requirements, a design feature, such as an external interface, as well as “gut
feelings,” such as a particular complexity or uncertainty.

Annotations give an impression of the significance, efforts, risks, and uncer-
tainties inherent in the individual elements of the application domain and the
desired technical solution. These assessments are particularly valuable as they
remain hidden in traditional software and process models, firstly because they do
not provide an opportunity to express this information, and secondly, because the
demand for completeness and correctness in formal modeling languages forces the
modeler to specify facts in greater detail than is actually possible at such an early
stage. Traditional modeling may lead to the active masking of complexity and
uncertainty that can lead to unforeseen additional effort at a later stage in the
project.

The annotation technique in the Interaction Room ensures that all stakeholders
explicitly discuss value, effort, and risk drivers at an early stage. It also visibly
anchors the insights generated by this discussion in the Interaction Room’s over-
view diagrams, which can be understood by all stakeholders. An annotated,
informal object canvas provides a much better picture of the project complexity
than a complete UML diagram without annotations, even for individuals who are
not familiar with the project material.

Information on what the annotation specifically relates to, its specific require-
ment, and the benefits of implementation, or the damage that may be caused if it is
not considered, are recorded in the workshop. These assessments may be used to
derive initial starting points for prioritization, more detailed business/technical
research, and the necessary specification refinements on certain points as part of the
follow-up activities to an IR workshop.

The question of “how” the implementation is to take place is deliberately
excluded when specifying the annotation (e.g., “How should the annotation be
considered as part of an implementation?”’), as this would preempt a discussion in
the solution domain. It is too early to tackle this question in an IR work-
shop. A solution discussion on every annotation would also quickly exceed the
workshop timeframe. The Interaction Room exclusively aims to create an aware-
ness of the points at which detailed solutions are required for non-obvious
requirements.
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Canvas annotations can be analyzed at an early stage. This generally leads to
suspicions and the discovery of implausibilities, rather than strict errors. The dis-
cussion of these matters often uncovers differing perceptions among stakeholders,
which can then also be promptly eliminated.

We distinguish between three key classes of annotations:

e Value drivers define aspects whose implementation is expected to influence the
system’s desired business value or user value, e.g., the potential for increases in
productivity, but also the risk of reputation damage. They express the value
delivered by certain system or process parts, whether these are values relevant to
the software provider, such as reputation or financial gain, or performance or
excitement factors perceived by the user. These value contributions are typically
not distributed equally across the system—rather, some components make key
contributions, which justify the development of the entire system in the first
place, while other components only perform a secondary or supporting function.
The business value and user value annotations can be used to highlight the key
value-added contributions from a provider or user perspective.

o Effort drivers define boundary conditions or requirements to be reflected in the
implementation of the system to be developed. These are often quality features,
such as special time or security requirements, but they can also be functional
requirements, such as the decision to perform a certain task automatically or
manually. Annotations for effort drivers give stakeholders the opportunity to
express aspects that are not as tangible as specific features, but whose imple-
mentation may be just as time consuming and whose consequences may be just
as far-reaching for design and architecture decisions. They counteract the lure of
the seeming precision of formal modeling languages. These kinds of languages
encourage stakeholders to primarily focus on describing tangible aspects of the
system: What must the system do? What data does it need to process? How
should it work? There is a danger that stakeholders will fall into the trap of an
“anything goes” mentality. Everything is relatively easy to define and plan on
paper, so the high-level design quickly becomes a request program. The efforts,
risks, and uncertainties that lurk in the implementation are quickly consigned to
the background. This ends in a model that looks solid and seemingly only has to
be programmed, but which shows no sign of its inherent complexity and con-
tradictions as well as incomplete features. For example, a component for pro-
cessing contractual modifications is quickly specified in a traditional manner and
seems relatively harmless in process and structural diagrams. However, the
information that these kinds of modifications occur more frequently at certain
reference dates and subsequently multiply the normal system load, that failures
due to system overload cannot be tolerated for reasons of reputation, and that
modifications have to take place within a legally defined timeframe means that
the component is considered in an entirely different light. It requires signifi-
cantly higher efforts than assumed at first glance and has a much more
demanding architecture, as it may require load distribution mechanisms. It is
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virtually impossible to represent these aspects in traditional system models.
However, annotations allow stakeholders to highlight these aspects precisely
where they occur, in the process and object models on the Interaction Room
canvases.

e Uncertainty is a special type of annotation that is used at the end of a canvas
annotation in order to allow every stakeholder to define aspects that have not yet
been adequately understood. It ensures that stakeholders can also express
impressions that are normally not even considered in software specifications.
Namely, that certain aspects are not yet understood, that they require research, or
that expertise is lacking in the team. In short, that the painstakingly prepared
specification contains gaps or that it may even be incorrect. Challenging
stakeholders to disclose this assessment is one of the keys to risk management in
the Interaction Room.

Canvases are typically annotated once the canvases have reached an initial,
stable modeling state. One canvas is annotated at any a time. This may take place in
a single or multiple annotation rounds. In each annotation round, stakeholders have
ten minutes to distribute a specific set of annotations (e.g., in the form of adhesive
or magnetic symbols) to the canvas based on their personal assessment. Generally,
no more than five symbols should be used during an annotation round, as the
meaning of the symbols may be confused otherwise. If more than five annotations
are available to annotate a canvas, separate annotation rounds with a maximum of
five symbols each are recommended. The IR coaches determine the symbols to be
affixed to the canvases in each annotation round.

This annotation process is performed independently, without comment and
completely unmoderated. Stakeholders affix annotation symbols to model elements
that they deem particularly important, time consuming, or critical. Every stake-
holder may paste any number of annotations to the annotated canvas, even if the
annotated elements already have similar or different annotations from other
stakeholders.

However, the IR method coach must note that the annotations should not be used
to define general implementation difficulties or overarching boundary conditions,
but just employed to highlight specific problem areas. For example, it is not sensible
to assign security annotations to every step in a process, as these are generally
overarching requirements, whose ubiquitous labeling with annotations does not
lead to additional insight, but just to additional modeling and interpretation over-
heads. Highlighting individual elements that involve special or additional chal-
lenges with annotations provides a much greater benefit.

While annotation symbols already provide a rough indication of the type of
challenges at the points marked in the process or system, additional information that
reflects the precise characteristics of the annotation in the specific context is
required for a solid assessment.
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In order to learn more about these characteristics, the IR method coach looks
through all the annotation symbols following the unmoderated annotation round
and asks who affixed the annotation to the relevant element and why. The author of
the relevant annotation briefly explains their rationale for the label, and the other
stakeholders are given a brief opportunity to express objections. If the stakeholder
who placed the annotation wishes it to remain in place, it is attached to the canvas
and numbered. The specific characteristic that the stakeholder wanted to note (e.g.,
particular access peaks at particular times, indicated by a high-use annotation) is
also noted in the workshop report under this serial number. Appendix B provides an
overview of all the annotations together with typical detailed questions that should
be answered in the report. If there is a need for further discussion about an anno-
tation, it is also assigned an uncertainty symbol and discussed at a later date outside
the workshop. If no stakeholder wishes to explain an annotation (because they have
changed their mind in the meantime), or discussions lead to the conclusion that the
noted aspect is irrelevant, the annotation is removed from the canvas. This anno-
tation technique can be repeated across multiple annotation rounds that focus on
different annotations.

However, the last annotation round is always exclusively reserved for the
uncertainty annotation. This annotation should not be considered in the previous
rounds, as stakeholders may not be prepared to openly communicate uncertainty
about a system or business aspect with which they feel they should be familiar.
However, in the last annotation round for every canvas, the IR method coach states
that every stakeholder must attach at least one uncertainty annotation to the canvas.
This “mandatory annotation” prevents the effect of stigmatizing those who admit
uncertainty and also ensures that all stakeholders take the time to reflect on whether
all outstanding issues have been addressed.

Practical experience shows that uncertainty annotations are frequently also
affixed to elements that have not previously been the subject of controversial dis-
cussion, or to which different annotations were affixed, but for which all stake-
holders agree that there is a need for clarification and specification. As a result, the
uncertainty annotation can also be used to identify a potential “elephant in the
room,” i.e., a problem that no one previously wanted to address.

As is the case in the other annotation rounds, the IR method coach once again
goes through all the uncertainty annotations in succession and asks each stakeholder
to describe the perceived uncertainty. If it turns out that stakeholders in the team
clearly have the knowledge to resolve this uncertainty, the uncertainty is removed,
as this is not a problem for the entire team, but only a local lack of understanding.
The team reaches a decision on the removal or retention of the annotation (it is
definitely retained if doubt remains). If no stakeholder in the team can resolve the
uncertainty, it is noted in the report, just like the other annotations, ideally men-
tioning a responsible individual who will introduce the necessary steps to eliminate
the uncertainty (e.g., clarification of strategic issues with management, consultation
with external business, or technology experts for specific problems).
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3.4 \Variants

In the preceding sections, we presented the basic principles of the IR method, which
we derived from the traditional challenges faced by software projects. We distin-
guished between the initial specification of the objective of a development project
and monitoring the progress of a project using an Interaction Room (scoping versus
monitoring). The use of the individual IR elements in different project situations has
resulted in the formation of five independent IR variants, which combine the IR
instruments in different ways:

e The Interaction Room for Digitalization Strategy Development (IR:digital)
is the starting point for identifying innovative projects and their scoping in the
context of a broadly understood digitalization. The interaction of experts in the
actual business domain with experts for various digitalization technologies is
crucial in this variant. This is true because many of these technologies have not
been tried and tested over a number of years so there is no uniform concept of
what it can achieve. However, they often have the potential to fundamentally
change existing business models or even enable new services. And this can only
be defined with mutual cooperation, by preparing scenarios and ultimately
assessing the business case. In the IR:digital, it is particularly important that the
feasibility and enforceability of the business model (if it is modified by the
digitalization) are systematically reviewed. Often, there are fantastic ideas for
digital services that no one wants to pay for or which require an extremely large
marketing budget. These kinds of solutions, which need to be eliminated, are
identified in the IR:digital just like the more viable ones. The IR:digital is the
starting point for the scoping of innovations and can be seen as a preliminary
stage for more specific considerations in other IR variants.

e The Interaction Room for Mobile Application Development (IR:mobile) is
based on the organization’s known business processes and focuses on the
question of the points at which these business processes and their supporting
applications and data can be usefully mobilized. This covers technical issues
(what effort is required to mobilize certain data and applications?), dedicated
mobilization risks (security, redundancy, and consistency of data), and primarily
also questions of feasibility (who can and should use a mobile application, and
does a willingness or interest even exist in view of the context in which it will be
used?). The IR:mobile requires the involvement of mobilization experts, espe-
cially those that have an idea of what can be expected of mobile users, what they
enjoy, and what they are used to from other mobile applications. The IR:mobile
gives direction to what can sometimes be vague attempts to mobilize data and
applications with different interpretations so that the stakeholders can pursue a
common goal. The IR:mobile can lead directly to an IR:scope in that the
identified mobilization potential results in specific process changes and software
designs. All instruments that are used in the IR:agile for project monitoring can
then also be used for mobile software development.



3.4 \Variants 49

e The Interaction Room for Technology Evaluation (IR:tech) evaluates current
technologies, predominantly in the context of elastic infrastructures, for their
application potential to provide better technological support for existing busi-
ness processes and models. The IR:tech addresses the perceived innovation
density in the technical space and reflects on the fact that users and business
departments are increasingly thinking and reasoning in technological dimen-
sions. Examples of technologies in this context (or even just technological
buzzwords) are big data, NoSQL, and continuous integration and delivery.
These kinds of buzzwords thrown around by the popular press and tech small
talk quickly create the feeling that “we need to have a look at this.” The IR:tech
aims to support precisely this discussion, evaluate technologies based on their
potential, and potentially outline application scenarios (only if a general value
proposition appears plausible in the specific company context). In contrast to the
other IR variants, IR:tech contains a component that is clearly aligned to an
understanding of technology. It also contains the method-based element of
“taking a broader view,” which means that application scenarios in other sectors
are systematically considered for the respective technology. If a specific
potential benefit of a technology is identified in the IR:tech, the technical and
business modifications that the introduction of the technology would involve
can be detailed in a subsequent IR:scope.

o The Interaction Room for Software Project Scoping (IR:scope) starts with a
project idea and helps the stakeholders involved focus on a common goal
(scoping). The project aim (the software to be developed) typically displays
characteristics which suggest the application of elements of agile software
development. For example, it is clear that the requirements are incomplete and
that they will continue to develop during the course of the project, that human
interfaces are involved (in the form of dialogs, reports), so that late requirements
are unavoidable, and that the priorities have to constantly be adjusted to the level
of knowledge. In this kind of situation, the aim is to combine the diversity of
ideas and perceptions, reconcile the objectives, and ensure that the stakeholders
are committed to a joint idea of the software to be developed. This kind of
consensus can then be used as the starting point for the actual project, which is
ideally monitored in the IR:agile.

e The Interaction Room for Agile Project Monitoring (IR:agile) supports the
consistent monitoring of relevant phenomena for the entire duration of the
project. The IR:agile typically follows on from the IR:scope. The IR:agile
focuses on the dynamism of requirements, indicators of project disasters (and
their development over time), the planning and controlling of iterations, and
transparent cost monitoring and control. The dynamics of the number of
requirements must be monitored by the requirements exchange (Sect. 8.3) and
the adVANTAGE contract model (Sect. 15.2) for the entire duration of the
project, but often only becomes prominent and visible toward the end of the
project. Cost control is a different matter. Its application particularly leads to
interesting options for action in the initial implementation activities, while the
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cost control and projection options are generally less influential toward the end
of the project, but even more important as money starts to get tight at the end.

In summary, the IR:digital fulfills a particularly business-based role, as it is used
to identify digitalization potentials within or adjacent to the current business model.
These kinds of potentials often lead to the development of more mobile solutions
(which can be supported by the IR:mobile) or the desire to use specific new
technologies (which can be evaluated in the IR:tech). If the application of the IR:
digital does not point to mobile solutions or the use of new technologies, it is likely
that the reference points identified in the IR:digital point to the application of the
IR:scope. Figure 3.2 displays this relationship as a diagram. It displays the project
phases in which the different IR variants are applied. The IR:digital is used to
identify digitalization opportunities in the broadest possible sense, while the
specific configuration then provides the focal point for a digital strategy. The IR:
digital is frequently the starting point that leads to the specification of roughly
outlined ideas for software systems to be developed, mobile software systems, or
the use of elastic infrastructures. The duration of the preparation, implementation
and follow-up for an IR:digital workshop typically extends over a longer period of
time than in other IR variants.

The IR:digital is not required if the project goal is more narrowly defined from
the beginning. In this case, the IR:mobile (if an idea for mobilizing parts of a
business process exists) or the IR:tech (to investigate the opportunities for using
elasticity technology) can be used as the starting point. These two are also optional,
as the IR:scope is the ideal starting point (if an idea for a software system to be
implemented in known technology already exists) for a software development
project that does not involve any special mobile or technological challenges. What
is common to all four variants is that the starting situation is characterized by vague
perceptions by all the stakeholders involved and that the harmonization of these
perceptions can be an important step along the path in implementation projects.

Project scoping in the IR:scope can be followed by tamed agile development
with appropriate monitoring of the development in the IR:agile. This may take place
at different times in the project. The IR:agile monitoring is scaled down if stake-
holders have the impression that the requirements are stabilizing and that costs and
risks are under control. However, a “small” IR:scope workshop may need to be held
at the start of every sprint in order to define the tasks to be completed in the sprint.
In general, it is sensible to continue monitoring for the duration and simply adjust
the frequency and intensity of the monitoring to the maturity of the project situation.

IR:mobile
ti |
IRudigital (optional)

(optional)

IR:scope IR:agile
IR:tech

(optional)

Fig. 3.2 Sequence of IR variants along the life of the project
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Although the IR variants build on each other and can naturally be linked in the
above manner, IRs can also be employed independently. The initial population of
every Interaction Room leads to results that do not necessarily have to be used as
part of software development projects, but which provide independent benefits in
different applications.

3.5 Stakeholders

The Interaction Room method is predominantly focused on providing an area for
moderated and focused discussion between the various stakeholders in order to
reach and document joint decisions. This requires the right cooperation by the right
people when populating an Interaction Room. “Right” has different dimensions in
this respect: The stakeholders must have the necessary competence. Business
experts must be familiar with their business, technical experts must be familiar with
the technologies to be applied or assessed, and developers must know the processes
and tools required for development. It is also important that stakeholders have the
necessary decision-making power. Generally speaking, they should have the
authority to reach decisions on issues that require a decision to be made. Limits to
this authority naturally exist, especially in large organizations with hierarchical
structures, where follow-up discussions are required and decisions have to remain
provisional. But this must not become the norm as it otherwise reduces IR popu-
lation to a more-or-less non-committal collection of incomplete decisions. Ulti-
mately, stakeholders must have the business expertise and the decision-making
power and must also be prepared to make decisions. Procrastinating and avoiding
commitments may be useful and prevent errors in some cases, but it must not be
allowed to get out of hand in the IR. It is just as important to ensure that stake-
holders can represent and debate their business position, but are prepared to con-
sider the perspectives of other departments and take new paths. It is clear that the
selection of stakeholders for an IR population is an extremely important step.
The population of an Interaction Room is moderated and methodologically
managed in order to ensure that the right stakeholders can cooperate effectively, that
they adhere to suitable abstraction levels, and do not get caught up in detail. The
tasks of stakeholder selection, moderation, and methodological management are
performed by two IR coaches. The IR method coach is responsible for the
methodology, while the IR domain coach has broad knowledge of the sector in
which the IR population will take place. The positions of the coaches should be
assigned externally where possible. External means that they are external to the
context of the project. If the company has a certified IR method coach, the role can
be assigned to this individual, as long as he or she is not a stakeholder in the project
context. In principle, the role of the IR domain coach can also be assigned to a
company employee, but only if all stakeholders agree that the candidate has broad
knowledge of the sector and that their view is not clouded by company politics.
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All IR variants affect a company’s business processes, regardless of whether
digital improvement opportunities are sought (IR:digital), whether mobilization
potentials are to be identified (IR:mobile), whether software development is plan-
ned (IR:scope) or managed (IR:agile), or whether new technologies are to be
evaluated (IR:tech). Knowledge of the current and targeted business processes is
essential in every single case and is the responsibility of the process owner.

The roles of the IR coaches and the process owner are described in the following
sections, which also provide an overview of the roles that arise in the IR variants.

3.5.1 Interaction Room Method Coach

Although the activities in the Interaction Room are not based on a closed method
that defines precisely when and with whom an activity should take place, an IR
does require method knowledge, especially for the initial population. This method
knowledge is required to ensure an efficient population and allows a certified IR
method coach to coordinate the diversity of stakeholders, reconcile various inter-
ests, and reach decisions. The IR method coach obtains the required practical
experience through a certification process. His or her tasks include the following:

e Ensuring that all stakeholders in the population of the Interaction Room are
given adequate opportunity to express their perceptions and objectives, and that
all are involved in creating the canvases. Of particular importance is ensuring
and maintaining an open and fair discussion atmosphere, reining in dominant
stakeholders and encouraging reticent individuals.

¢ Enforcing the following communication rules:

— One item of communication at a time, even if a large number of individuals
are involved, and even if a large number of outstanding issues need to be
clarified. The discussion must allow all stakeholders to participate at all
times.

— Secondary issues are recorded, but do not dominate the discussion: The
varying stakeholder backgrounds mean that many topics will be assigned
different levels of importance. However, not all issues are equally important
for a balanced IR population. The IR method coach ensures that the topics
discussed target the workshop’s objective.

— No final assessments; every opinion is valid: In particular, annotations
should help to identify the essential requirements. The items that are deemed
essential depend on which features stakeholders consider important and why
this is the case. In order to find out, it is important that all opinions are aired.
This can only be ensured if all opinions are accepted as valid points for
discussion. In particular, the discussion of an individual opinion makes sense
if it appears far-fetched by the majority of stakeholders.
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e Separating the important from the irrelevant in order to ensure that the canvases
provide orientation and to prevent details from being overvalued. The method
coach generally requires the support and assessment of the IR domain coach in
this respect. The method coach must support a focus on the key elements when
preparing every canvas and constantly push against the demand for
completeness.

e Ensuring the correct application of the IR method fragments to make sure that
the methodological requirements are not ignored. The open approach to the IR
method allows individual method fragments to be brought forward or skipped,
depending on the individual situation; however, limited scope exists within the
method fragments. For example, if a business process model is annotated, this
takes place in line with the annotation rules. The flexibility of the method means
that it is not always easy to strictly enforce the core principles of the method.
This is the task of the method coach.

e Managing the available time to ensure that the overall objective set for the IR
workshop is achieved. For example, this may mean that discussions are termi-
nated in order to make sure that all canvases are created. Wherever a time issue
is identified, the IR method coach is responsible for reconciling competing
objectives and working toward consensual prioritization.

3.5.2 Interaction Room Domain Coach

Whenever a company requires matters to be documented, criteria to be identified,
and assessments to be performed, there is the risk that historic frictions and
rigidities may arise, that the importance of details may be overstated, and that sight
of the big picture is lost. At the time that this risk materializes, it is often difficult to
return to a higher level of abstraction and assign details according to their relevance.

The IR domain coach ensures that the IR population does not get lost in
company-specific details, which appear important in the company context, but
which are ultimately much less relevant than assumed by the stakeholders. The
domain coach questions disputed business details by integrating them into the big
picture. This task can only be performed successfully if the other business repre-
sentatives recognize the business expertise of the domain coach and approve of the
big picture that this individual puts forward. Consequently, the domain coach must
have profound business knowledge of the sector and be in a position to convert the
jargon used by the individual company to general terminology, as well as have
rough knowledge of the current sector trends. Their task is to work together with the
IR method coach to push toward compliance with an appropriate level of
abstraction and review the validity of business arguments. In particular, patterns of
reasoning along the line of “it has always been like this here, we don’t need to
bother trying that here, the board wouldn’t approve” require a response by the IR
domain coach and a look into the underlying business substance.
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3.5.3 Process Owner

The role of process owner is often varied, given that IR populations frequently
relate to more than a single-core business process. Process owners have the power
to interpret the current processes and are aware of their structure and their asso-
ciated problems. However, a process owner must not only be able to describe the
ideal process form, rather (and much more importantly) they must be familiar with
the process from beginning to end, how it is implemented in the company, without
having to rely on process documentation or hearsay. Yet, the process owner must
still be able to describe the process with a sufficient level of abstraction. The process
owner is supported by genuine users when dealing with sensitive process details
(e.g., in the IR:mobile). Up-to-date, practical knowledge is required in all situations
and must be distinguished from vague, unconfirmed preconceptions.

3.5.4 Additional Roles

Table 3.1 lists the various roles that are required in the different IR variants.
A fundamental distinction is made between external and internal appointment. In
principle, externally assigned roles can be assigned internally, if project externality
and independent expertise are ensured. Internal appointments cannot be replaced, as
these roles involve the introduction of specific knowledge of company details. The
roles that arise in all IR variants have already been discussed above, while the roles
that are not used in all IR variants are described in the variants in which they first
arise.

Table 3.1 Stakeholder roles in the Interaction Room variants

Role External  IR:digital IR:scope IR:mobile IR:tech IR:agile
IR method coach X X X X X X
IR domain coach X X X X X X
Process owner X X X X X
Business developer X X X
Application developer X X X X
Operations expert X X X X
Digital business expert X X

Digital technology expert X X

Interaction engineer X X X

User X X
Mobility expert X X

Enterprise architect X

Technology expert X
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3.6 Workshop Preparation

There are several IR variants as well as a certain range of requirements for the
involved stakeholders. However, a number of commonalities also exist in the
preparation of IR populations. This includes the fact that the underlying project
goals need to be outlined in advance in order to ensure targeted and productive
discussion in the Interaction Room.

A simple method for providing an abstract description of the project goal is the
“press release” format. This text, with a maximum length of one page, is not
intended to be made public, but formulated so that it could be understood by any
interested layman. The text provides information on why the client wants to
develop the respective software. It focuses on the goals, can certainly be on the bold
side, and conveys the overarching goal. It also clarifies whether the project goal is
to develop something new, replace a legacy system, migrate a system, undertake
business or technical analysis, or engage in strategy development. Despite this
seeming lack of precision, the “press release” has a unifying effect, as it can be
repeatedly consulted during the IR population and the project in order to check
whether the project is still on track to achieve the goal and to ensure that all
stakeholders are committed to the goal.

The IR coaches should first discuss the following points with the project owners
in order to ensure that they can appropriately classify the context in which an IR
population takes place:

e What problems do company projects typically face (e.g., requirements man-
agement, stakeholder communication, degree of integration, user acceptance)?

e Which aspects are expected to be particularly critical in the planned project?

e What are the essential insights that the IR population needs to address (e.g.,
target definition, requirements analysis, user analysis, process analysis, archi-
tectural design, prioritization, effort assessment)?

e Do complex dependencies have to be resolved when integrating old and new
components?

e Do innovative solutions need to be developed for new services? Or is an initial
analysis required in order to identify the optimization potential of existing
processes?

e Which departments and stakeholders are likely to be the drivers, which are
likely to be the laggards, and which will be the enablers of changes?

The responses to these questions give a picture of the expectations and chal-
lenges that will be encountered in the project, and represent a logical basis for the
IR population. IR coaches classify the perceptions, fears, and areas of focus of the
individual stakeholders, while the behavior of the individual stakeholders can be
sorted in a general context.
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These insights can be used to adapt the canvases and the effort required for
population, annotation, and the discussion of the model elements, to the specific
starting situation. The fragments of the IR method can be combined to form an
Interaction Room workshop that is precisely tailored to the “pain points” of the
project under consideration.

In some cases, the responses to the above reflective questions also help to select
the most suitable IR variant. The IR:digital provides the ideal starting point where
the initial focus is on developing the digital business model (Chap. 4). If a specific
mobile app is to be developed, the IR:mobile is better suited to the mobile-specific
analysis and design activities (Chap. 6). And the IR:tech is the tool of choice if the
aim is to investigate the potential of new technologies, such as big data, for existing
systems (Chap. 7).

Another important measure to prepare the Interaction Room is stakeholder
selection. While the roles to be filled are generally predetermined (Sect. 3.5.4), the
individuals that fill the roles have to be identified and instructed in the IR
population.

3.7 Results and Follow-up Activities

The models created in the Interaction Room are generally documented so they can
also be converted to a specific syntax if desired. This allows the level of detail of the
documentation to be adapted so that certain canvases are documented in more or
less detail. All models are generally documented, and annotations are recorded
together with the justifications defined when discussing the annotation. Docu-
mentation ensures that results achieved and decisions reached in the Interaction
Room are permanently available. It also ensures that these results are available in
any subsequent software development or decision-making processes. For example,
the results of an IR:digital population are often used in strategic decisions or
portfolio processes, while the results of an IR:scope are frequently used in tradi-
tional specification processes. Even the natural continued use as part of an IR:agile
may require the interim retention of the IR:scope results, simply because there may
be gaps between the IR:scope and IR:agile. The documentation of IR results aims to
ensure that they can be integrated into all kinds of subsequent processes.

Figure 3.3 shows the relationships between the various IR canvases and artifacts.
The feature canvas on the left side is used to create a product backlog. Annotations
from the feature canvas and annotations from the process canvas are included in the
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annotation documentation. Process models are digitized as part of the documen-
tation. The documentation format is flexible and can be adapted to the specific

requirements of the process model subsequently used for development.



Digitalization is a multifaceted term. Digitalization includes “normal” automation,
which is the long-standing objective of IT. But digitalization also drives the
mobilization of data and applications, because once data is available in digital form,
there is a desire to access this data from anywhere—and people who have become
accustomed to ubiquitous access to data will continue to push for more digital-
ization. Digitalization thus drives mobilization and vice versa. Digitalization also
includes the direct integration of physical objects with business processes that are
based on information from the real world. Westerman et al. (2014) distinguish two
dimensions that have a significant impact on the efforts of companies in the area of
digital transformation:

¢ Digital capability refers to the systematic investigation of the potential for
digitalization, which ultimately clearly indicates where and how to invest in
digital transformation. This naturally requires knowledge about products, mar-
keting channels, and essential customer requirements, as well as available
implementation technology, to prevent media disruptions, automate interfaces,
and integrate objects from the real world directly into the business processes.

e Leadership capability refers to the acceptance of the emerging nature of new
solutions, and the idea that all stakeholders are aware that the transformation of a
business model with a focus on digitalization is even less plan-driven than other
IT projects. Scope must be provided for experiments, without losing focus on
digitalization. This focus must be directed from a central position, and it must be
constantly supported and continuously clarified.

For enterprise IT, this requires new methods to determine and assess digital-
ization potentials, and it must be able to convey ideas of the specific concept of
digitalization and its importance for individual user groups. It must find flexible
paths for developing emerging systems and managing the associated development
and business processes. It also has to be familiar with traditional digitalization
technologies and architectures.

© Springer International Publishing Switzerland 2016 59
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The Interaction Room for Digitalization Strategy Development (IR:digital)
supports the identification of digitalization potentials. It plays a particularly
important role for companies that may already be digital, or which are on the path
toward becoming digital companies.

By digital companies, we mean companies whose core business processes across
almost all activities are primarily dependent on correctly functioning IT and whose
products are exclusively digital.

Based on this definition, insurance companies, banks, and telecommunication
companies are all digital companies. They have no, or virtually no, physical
dependencies, and the products are almost exclusively digital (if you abstract from
marginal issues, such as printed policies, account statements, and invoices). By
contrast, logistics companies are not purely digital companies, because the trans-
portation of goods primarily depends on the physical nature of the goods. The
automotive industry is also not digital, because even though the production process
depends significantly on IT, the final product is still mostly dependent on assem-
bling physical components. It is impossible to manufacture a car without any sheet
of metal, even if you have the most cutting-edge IT.

IT and digitalization are naturally also playing an increasingly important role in
non-digital sectors. However, these are still primarily bound to the laws of physics
and physical objects. Interestingly, these residual physics (or the residual relevance
of physical objects) are a driver of digitalization beyond “normal” automation and
mobilization, as it is precisely these objects that are becoming increasingly con-
nected and integrated into purely digital communication structures. We refer to the
resulting systems as cyber-physical systems.

e Automation refers to the fact that mechanisms and activities that previously
required the intervention and cooperation of humans will be able to do without
this cooperation in the future, because decisions, data transmissions, and
inspections will be replaced by algorithms. In order to be able to pursue
automation, both the inputs (for the purpose of algorithmic processing) and the
outputs of automatic activities must be digitally represented. In other words, the
fundamental purpose of IT, namely automation, necessarily promotes
digitalization.

e Mobilization means that business process activities can be performed at dif-
ferent locations which are not yet known at the start of the process. This also
means that the information and documents required for the business activities
need to be made provided at arbitrary locations. Since those locations are not
known in advance, the provision of data must occur spontaneously. Making
information available anywhere is only possible in digital form, however. In
other words: Mobilization promotes digitalization. But the question of what is
driving the trend toward mobilization remains. This appears to be due to a
technology-induced change (at some point, telecommunication became avail-
able in the necessary quality, quantity, and at an acceptable cost) that occurred in
society and which is also attractive for parts of the population who are not
IT-savvy, thanks to attractive, easy-to-use terminal devices. Digitalization
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potentials as a result of mobilization are considered in greater detail in the
IR:mobile (Chap. 6).

e Cyber-physicalization means that objects from the real world are able to
communicate digitally. Machines and devices can provide continuous infor-
mation on their status, status changes, capacity reserves, and maintenance
requirements, or communicate in another manner, using telecommunication that
is essentially available worldwide. They may communicate with each other, or
with a control system. This is also made possible by Internet-based communi-
cation. The distinctive feature is that information modeling is no longer
required: Instead of storing the status of physical objects in information systems
(which requires the models of the objects in the information system to be
updated and kept consistent with the real world using business processes,
exception handling procedures, and human interaction), a request can always be
sent to physical objects in cyber-physical systems if current information is
required. Figure 4.1 illustrates this paradigm shift.

This obviously only works in a few situations. The use of modeling is the safer
option if statements have to be made about the entirety of all objects and if these
statements have to be 100 % correct. But communication with physical objects
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Fig. 4.1 Paradigm shift from traditional to cyber-physical systems
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is a realistic option if a response from 95 % of the objects is considered suffi-
cient when a request is sent to a large number of objects, and a certain amount of
imprecision is acceptable.

Ideas from the world of cyber-physical systems have shaped the term “Industry
4.0” (Schwab 2016), whose protagonists talk of the fourth industrial revolution
(after steam engines, electricity, and IT). The digital availability of information
opens up the potential for innovative features and services via a range of items
(not just industrial machines, but also alarm systems, domestic technology,
copiers, and, of course, the refrigerator) on a smaller scale, not just on an
industrial level. The fact that this data has to satisfy different consistency
requirements, that it may have different origins, that it may exhibit different
levels of reliability, and that its evaluation places great demands on business
relevance, statistical knowledge, and plausibility checks, makes its digitalization
particularly challenging. But one thing is clear: It is certainly a huge driver of
digitalization.

A variation of cyber-physical systems, with significant additional potential, is
the idea that physical objects do not just have to be physical items, but can also
be people. People count their steps, record their whereabouts, and report their
medical and vital data. Health insurers offer special rates for people who are
keen to exercise and report their movements. Data protection, privacy, and
ethical arguments naturally play an important role when developing these kinds
of services. But they will not stop the trend. Ask people whether they consider
privacy to be important, super-important, or extremely super-important. Most
will respond “extremely super-important.” Then ask whether they might con-
sider accepting a couple of limitations of privacy (in return for a discount, the
opportunity to win an iPad, a few miles in the customer loyalty program), and
you will soon see that privacy is no longer as super-important. Wearables, social
networks, and user-generated content are driving digitalization. The question is
not whether the Internet of Things will be joined by an Internet of Humans, but
rather the rules according to which it will operate (Schmidt 2015; Davies et al.
2015).

A variant of the cyber-physicalization digitalization driver exists in increasingly
digital corporate worlds in which automation and mobilization are prevalent and in
which physical objects do not play a major role (for example, in banks and lotteries,
as well as insurance companies to a limited extent). This involves the concentration
of information, which is already digitally available, for the purpose of supporting
decision making in business processes, and for the purpose of deriving recom-
mendations. One example is banks, which can be regarded as completely digital
and which have a particularly concentrated amount of information about their
clients. This information is reflected in the account statement. It allows a range of
conclusions to be drawn regarding the client’s behavior and financial position. With
very little algorithmic effort, a bank could identify that a bank client spends a
relatively high portion of their free budget on traveling, that their financial freedom
is increasing, and that a rail card may be worthwhile (admittedly with a certain
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amount of uncertainty due to cash payments). Most banks currently do not do this
for reasons of trust, the assessment of the importance of privacy, and for reasons of
data protection. However, the data protection argument could be eliminated by
obtaining client consent. As always, the next level of digitalization can take place in
companies that are already digital by condensing digital information, which leads to
new services.

Different business sectors differ in their attitude toward digitalization drivers due
to the differing levels of automation of the business processes. The attitude toward
mobilization also varies from sector to sector. The differences in digitalization
affinity are also due to the different levels of importance of physical objects. In the
manufacturing industry, it is obvious that business processes control physical
objects. In service companies, physical objects must first be identified by searching
for the objects to which the services relate. Because some service companies are
entirely disconnected from the real-world objects at a certain level of abstraction,
they use condensed objects (e.g., banks) or purely artificial objects (e.g., lotteries
and discount systems); that is, their business purpose is purely virtual. There is no
upper limit to this hierarchy—while banks are detached as a whole, investment
banks are even more abstract than retail banks. The world of companies detached
from objects is not flat, but has an inherently hierarchic structure.

The distinction based on the degree of abstraction of digitalization is particularly
important because the vulnerability of the business model also increases with the
degree of digitalization. A completely digital company depends on good products,
appropriate marketing channels, and functioning IT. These factors are generally
easier to replicate (and improve!) than the non-digital portion. For example, it is
easier for a new market participant to establish an insurance company than an
automotive company. However, a range of factors protect digital companies from
these kinds of threats. These include the brand and the associated trust, widely
distributed, physical touchpoints with the client (points of sale, ATMs, local
agents), and the behavioral pattern of clients, which are slow to change.

The left side of Fig. 4.2 shows the traditional model: Information about physical
objects is stored in an information system. This information system is used to
execute business processes and reach decisions. A considerable amount of effort is
spent on ensuring that the physical object models in the information system are kept
up-to-date. Structural changes to physical objects are difficult to replicate in the
information system, since they require model modifications.

Moreover, consistency conditions, which apply to almost all physical objects,
are introduced in modeling. Dealing with exceptions related to temporary or
one-time infringements of consistency conditions, make both the persistence and
the algorithms in information systems complicated. A significant part of the effort to
create, maintain, and operate information systems is spent on dealing with these
kinds of exceptions. Often, it turns out over time that some of the original con-
sistency conditions, which were originally deemed significant, are gradually lost, or
even worse, bent out of shape. The incremental bending of data to satisfy consis-
tency checks is generally the easiest way to ensure the impossibility of maintaining
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the model, which leads to the problem of effort explosion much more quickly than
necessary and desired.

The right side of Fig. 4.2 displays the alternative model. Instead of using a
central model, the relevant real-world objects (which may also be interrelated) used
by the company are identified. They may also be proactively reported as a result of
particular status changes. However, no attempt is made to keep all information
about all objects that may be required at some point consistent at all times. This
eliminates the need for a coherent, closed model of the world and makes it clear that
no perfect concept of consistency can be forced upon the real world. Physical
objects are more diverse and colorful than their modeled replicas. This also has an
impact on the algorithms. Instead of a strict concept of consistency of the data, a
certain amount of robustness and fault tolerance is required in the algorithms. This
is generally easier to control than creating closed world assumptions by commu-
nication standards and protocols.

4.1 Relevant Stakeholders

Besides the essential IR coaches with their method and domain expertise, and the
process owners who are responsible for the business processes to analyze for
digitalization, the IR:digital also requires the assignment of the roles of digital
business expert, digital technology expert, and interaction engineer. The digital
business expert identifies the prospects for digitalization and its change potential for
complete business models across the different sectors. The digital technology expert
is familiar with the technologies used as part of digitalization projects, both those
that are more focused on the mobilization of data and applications and those that
lean more toward cyber-physical systems. The interaction engineer considers the
scenarios put up for discussion by the digital business expert and digital technology
expert from a strict user perspective. The three roles specific to the IR:digital are
discussed in the following sections.
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4.1.1 Digital Business Expert

Different industries introduce completely different digitalization solutions, which all
face individual digitalization challenges and questions:

e General insurance companies identify people as medically insured objects and
collect data. But how can this data be secured against unauthorized access and
against manipulation?

e Neobanks analyze the budget positions of their clients and suggest changes. But
to what extent does the client consider this to be supportive, and when does it
become invasive? Is the client prepared to pay for this kind of service? How is
the independence of recommendations ensured?

e Carmakers collect data on the usage and driving behavior of their cars and also
try to sell insurance. But do clients want a manufacturer as an insurer? Can rates
and products be calculated by carmakers? Furthermore, insurance companies are
also interested in pay-as-you-drive concepts and are removing the principle of
solidarity by pricing risks individually. Does this mean the fundamental prin-
ciple of an entire industry is up for discussion? And, if yes, how do markets
typically reshape themselves?

e Amazon, Google, eBay, and Apple are collecting so much data about the actual
behavior of people that the meaning of traditional market research is changing.

e Music publishers still exist, but they generally no longer earn money by selling
music, but rather from concerts and memorabilia. Are these cash flows enough
for them to allow the sale of music to be transferred to iTunes and others? Or is
music no longer purchased individually, but rather provided as a service via
Spotify?

e Who do clients in general accept to receive recurring bills from? Their bank,
their telecommunication provider, or their energy supplier?

e Newspaper publishers are establishing portals, often with a regional focus.
Clients are not used to paying for this content, but enjoy using it. The circulation
of regional print media is falling across the board. Is the provision of content via
paper still appropriate? Would a publisher sell more paper-based newspapers if
it offered mobile and digital content?

e Didn’t Neckermann produce the most fantastic mail-order catalogs right up the
end? During the initial e-business/e-commerce hype, wasn’t it obvious that
emotional goods, such as shoes and cars, would not be able to be sold over the
Internet?

e Germany’s national soccer league is still playing soccer. But the question of
who can afford Ronaldo either depends on the wallets of oligarchs and sheiks, or
on the question of which club can market and bill for licensing rights in Asia. In
other words, it also depends on appropriate digital monetarization.

Digital business experts are familiar with the types of questions mentioned
above. They know the answers that are currently favored in sectors and companies.
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They know the answers that were favored in the past and have investigated whether
the responses have changed over time. In short: They are aware of the opportunities
and risks of digitalization (with respect to automation, mobilization, and
cyber-physicalization) in existing business models and can transfer challenges and
solutions from other industries to the situation in question.

The digital business expert primarily operates by asking the right questions.
These questions relate to the following topics:

e Business model: Are digitalization trends threatening the current business
model? Can new sources of income be developed based on new services or
products?

¢ Competition: What digitalization initiatives have been implemented in the
industry? How are market leaders responding? What innovations have been
introduced by niche providers in the industry? Are there any new market par-
ticipants from outside the industry?

e Brand: How can the brand and image be transferred to new offers? (This
represents a great advantage over new market participants!) How can the current
client base be approached with new, additional services and products?

e Legacy issues: How can historic obligations be eliminated in view of new
potentials? (This is often required in order to establish simple digital solutions. If
this simplification is not successful, there is a risk that new market participants
will gain an advantage.) How can the sinecures of current client advisors and
sales channels be dealt with? How can the cannibalization between new and old
channels be avoided?

e Acceptance: Is the client prepared to accept a new digital approach and/or new
products and services? Do emotional or organizational hurdles exist? What are
the perceived data protection problems, and do plausible solutions with simple
explanations exist?

e Monetarization: Who is prepared to pay for what? Are these cash flows suf-
ficient to cover the design and operating effort? What associated income models
are conceivable? Are premium services and products available? The moneta-
rization discussion is delicate, as this is precisely where a number of business
models and services fail. A critical review must confirm whether the benefit
perceived by end customers (often measured as convenience, which is difficult
to assess) is large enough to induce them to pay. In all Internet-based businesses,
the payment hurdle is initially higher than justified by the actual price. Clients
hesitate to establish cash flow relationships with new suppliers due to trust and
uncertainty. But even if the decision is made that the payment hurdle can be
overcome, the question of whether an adequate number of clients can be reached
remains. This often requires an enormous marketing and advertising budget, or a
brand that is already strong. In short: The monetarization of end customer
businesses is difficult, especially because large Internet players can set up a
range of services. If a service is easy to replicate, its monetarization is decidedly
questionable. But, even if the business model does not target the end customer,
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an eye must be kept on the distribution of the revenue between the partners, the
prices for the different types of clients, the commissions for sales partners, and
the design and operating costs. New products and services naturally change
during their development. Ries (2011) describes this phenomenon as one that is
virtually inherent in IT-based innovations. Consequently, the issue of moneta-
rization has to be answered time and again and cannot be decided conclusively
at the beginning of the digital transformation. And, unfortunately, there is
always a chance that the response may be negative.

e Introduction: How can new digital models be introduced to the market? How
can they be tested? Who is able to establish and evaluate appropriate A/B tests?
What expectations exist with regard to the development of earnings and the
customer base? Is the organization resilient enough to adapt to changes in
income and business models?

e Monitoring: How can the successes/failures of new digital solutions be mea-
sured? What are the variables and how can the associated values be automati-
cally determined? Who are these values reported to, and how?

4.1.2 Digital Technology Expert

The digital technology expert is aware of the potentials, levels of maturity, and the
key application scenarios of current digitalization technologies. This includes trends
and technologies in the context of mobile applications, in the interaction design and
in the elasticity context in the broadest possible sense. No classifications currently
exist in the context of elasticity, matching operating models, and persistence
options in the technology world. Digital technology experts obviously have to be
familiar with cloud-like structures and operating models (regardless of whether this
relates to private or public clouds). They must also be familiar with non-relational
storage concepts and be able to classify these concepts, and they must be able to
assess the application opportunities of technologies from the sphere of “big data”
(Hashem et al. 2015). The digital technology expert assesses the technical feasi-
bility of the resulting ideas. His or her tasks include the following:

e The digital technology expert checks whether automation technologies, mobi-
lization of data and applications, and cyber-physicalization, i.e., the integration
of physical objects into the business processes, can help improve these business
processes. The digital technology expert’s focus is on the applied technologies.
For the aspect of cyber-physicalization in particular, he or she considers all
real-world objects that are present in a company’s information system, and
reviews their integration and management potential.

e The digital technology expert looks at the interactions identified by the inter-
action engineer and checks which of these interactions can and should receive
mobile support. This involves the following questions:
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— Is the provision of data and applications possible from a security perspec-
tive? What is the public perception of the sector-specific security position?
Do regulatory provisions or sector-specific regulations have to be taken into
account? What potential losses and probabilities of occurrence are connected
with corruption, unauthorized access to the data, and loss of data?

— In what context do these interactions occur? In this case, “context” combines
all the associated exogenous factors, which can have a significant influence
on the correct structure of an interaction.

— Will mobile data only be read, or also recorded/manipulated? Do precautions
need to be taken in case telecommunications are unavailable? What types of
inconsistencies and which inconsistency periods may arise, and which can be
tolerated? Are competing manipulations of the data possible from an orga-
nizational perspective, and can they be eliminated?

4.1.3 Interaction Engineer

The interaction engineer is required because many of the solutions identified in the
IR:digital are new and potentially involve new interaction possibilities. This
includes gestures, voice commands, and inputs via innovative devices (wrist-
watches, glasses, etc.). The new interaction possibilities need to be coordinated to
ensure that all devices have similar modes of operation. They also need to be
coordinated with traditional interaction possibilities based on the WIMP
(Windows-Icons-Menus-Pointers) paradigm to ensure that the user experiences a
consistent as well as uniform interaction concept. Multimodal interactions are often
employed in new digitalization solutions, which are based on the opportunities
offered by cyber-physical or mobile solutions (e.g., simultaneous voice and touch
operation). The intuitiveness of these kinds of interactions must be critically
reviewed.

The interaction engineer also focuses on business processes, which often rep-
resent the overarching context of individual interactions, without being a priority
for in-house or external users. If these interactions do not have a uniform structure,
the user interface will be confusing. In all these situations, the digital solution must
be observed from the perspective of the potential users, their cognitive load must be
taken into account, and media or interaction disruptions must be critically exam-
ined. If this task is left to the technology experts, there is a risk that the focus will
drift away from the user and turn to the testing of gadgets. On the other hand, if this
task is left to application domain experts, the focus can quickly turn to business
relationships. The interaction engineer’s role ensures that the focus remains on the
user.



4.2 Partner Canvas 69
4.2 Partner Canvas
The IR:digital uses three canvases:

e The partner canvas is used to identify the key partners and their interfaces to
the company.

e The physical object canvas (Sect. 4.3) is used in order to identify the specific
physical objects and their integration into internal business processes.

e The touchpoint canvases (Sect. 4.4) are used in order to identify the sequence
and channels the respective partner uses to contact the company.

The partner canvas provides information on the types of partners, clients, or
users (hereinafter referred to as partners) with whom information or physical objects
are exchanged. Partners typically include clients, suppliers, and business partners.
Up to ten of the most important partners are identified when creating the partner
canvas, which contains all the business processes (without detailing them) that
occur within the company. The external interfaces for these business processes are
then identified. This reveals the data and products that are supplied externally, as
well as the data and products that are purchased externally, and specifies the
communication partners.

4.2.1 Methodology and Notation

Partner interfaces are classified into input and output interfaces. On the partner
canvas, all interfaces are noted on an ellipse that represents the organization’s
boundary. The interfaces between the organization and the outside world are added
to this ellipse as circles. They are linked to the business process activities that the
interfaces supply, or from which they obtain information. Internal parts of the
business process are not displayed. All partners who have access to the interfaces
and who contribute to the interfaces are noted outside the ellipse. Figure 4.3 shows
an example of a partner canvas.

To populate the partner canvas, the organization’s core business processes are
considered one by one, and the interfaces involved are recorded in order to identify
all the relevant interfaces. The interfaces are then investigated in order to determine
whether physical objects are affected by an interface. In Fig. 4.3, for example, the
interface between broker and rates on the left boundary can be described as follows:

Rates are provided to brokers in the BiPRO XY4001 format. This occurs monthly and is
generated proactively by the insurance company. The exchange of rate information is
documented and archived.

This description indicates the object being exchanged, the exchange format, how
often the exchange takes place, and the additional regulations that apply. This
specific example may be a reason for automation, however, no physical object,
whose integration in the business processes may be worthwhile, can be identified.
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Fig. 4.3 Simplified partner canvas for an insurance company

For another example, an interface similar to the following example may arise in
the manufacturing industry:

Machines are delivered to clients, including the operating instructions, a description of the
technical features, and a maintenance agreement. Everything is provided by the company
and made available online. Access to the information is not recorded.

This description once again indicates the typical information on how an interface
is handled. It also confirms that a machine is delivered. This is certainly a physical
object. The use of life cycle information about this object within the internal
business processes requires further investigation.

Every partner touchpoint with the company is recorded based on the following
categories, in order to ensure the systematic collection of interfaces:

e Partner: Which partners are involved?
— Example: An insurance company that wants to identify its digitalization

potentials identifies the roles of all the individuals that it contacts. This may
include policyholders, sales representatives, brokers, and lawyers.
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Interfaces: Which partners use which interfaces?
— Example: Brokers and interested parties access the product information.

Business process: Which business processes is the partner involved in? How
are the interfaces accessed and supplied?

— Example: A broker interacts with the insurance company in various business
processes, such as in the consulting/pricing, contract conclusion, commission
settlement, and claims settlement processes.

Frequency: How often does this type of interaction occur?

— Example: The broker has a monthly interface for commission settlement and
is more frequently involved in contract conclusions than claims settlement.
Contracts are either concluded in the broker’s office or (more often) at the
policyholder’s location.

Terminals/Media: What types of terminals are involved in the interaction, and
what types of input/output media are important?

— Example: In some cases, the consulting/pricing and contract conclusion
processes may be mobile processes and are executed using tablets. Other-
wise, laptops and desktop PCs are used.

Skills: Can it be assumed that the interacting individuals are only occasionally
involved in the process (and therefore require a great deal of support and
training), or do they quickly become experts and expect maximum efficiency?

— Example: A broker quickly reaches the status of an expert in the
consulting/pricing and contract conclusion processes (due to the process
frequency). The same is true for the provision settlement process (due to the
special interest). However, more assistance must be provided in claims
processes.

Communication properties: What types and formats of objects and documents
are exchanged, and in which direction? Does this take place in analog or digital
format? How often is an interface used, and what service levels and response
times have to be ensured? Do security requirements exist? Does the exchange
have to be documented?

A company’s partners identified this way are then naturally classified into
partner groups. For example, an insurance company has insured individuals,
sales representatives, and brokers, which are identified in the interface
descriptions. This represents an initial differentiation of a company’s outside
world, without having to specify personas, as is the case in design thinking
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(Brown 2009) or in the IR:mobile. Yet, the additional division of partner groups
may be prudent in certain situations. Perhaps large and small brokers exist,
which should be kept separate for the purposes of the partner canvas. However,
in contrast to personas, the subdivision continues to provide homogeneous
groups of partners. Any further breakdown does not occur in the IR:digital, as
no specific services are established for specific target groups. This kind of
detailing takes place in the IR:mobile (Chap. 7).

4.2.2 Annotations and Analysis

The annotations in Table 4.1, which relate to interface/partner pairs, are used to
annotate the partner canvas.
In the analysis of the partner canvas, the following points should be examined:

e Have all relevant interfaces to every partner been recorded, or do gaps exist?
This may particularly occur along the chain of defined interfaces. If a partner
receives information via an interface, this poses the question of what the partner

Table 4.1 Annotations for interface/partner pairs on the partner canvas

Symbol | Name Interpretation

High use  Information may be exchanged across the individual interfaces at different
m frequencies. The more often an interface is used, the greater the focus on
the interface. The high use annotation indicates that an interface is
frequently used, or at least that a large number of objects occasionally use
this interface to communicate.

Accuracy | Some, generally commercial and contractually based relationships require
© the exchange of absolutely precise information. The consistency of
N information exchanged over these kinds of interfaces is extremely

important, as inconsistencies lead to misunderstandings and can lead to
economic losses. Other interfaces focus on providing information on
issues and events without the need for a correct description. The accuracy
annotation indicates which interfaces need to satisfy high accuracy
requirements.

0 Reliability = The interfaces/partner pair has to satisfy certain service levels. This may
0/ relate to the speed of communication via the interface or even the
importance of ensuring that information exchanged using this interface is
not lost. The reliability annotation provides information on these and
associated relationships. The type of reliability is then covered in the
detailed discussion of the annotations.

Security  Security has many aspects. The type of security requirement must
therefore be identified when addressing security concerns. The security
annotation at a partner/interface pair can be used to indicate that the
individual stakeholder considers a certain interface to be critical to
security. The discussion of the annotation then identifies the nature of the
individual security concern. This may relate to data integrity
requirements, protection against unauthorized access, or the integrity of
content.
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then does with the information and whether a response is provided. If a response
is provided, this response has to return to the company via another interface.

e If the number of interfaces with a partner leads to a diverse range of annotations,
this situation must be explicitly discussed with the partner to make sure that they
are aware of this variation. It may be perfectly fine and proper for one interface
to be extremely critical to security, while another is not. A plausibility check
should take place in the case of large annotation ranges in order to correct any
annotation gaps/errors.

e If a model element has been assigned at least three of the four attributes used, a
detailed review is required to check whether any feasible technical solutions
exist to guarantee the necessary qualities.

e If intensive back-and-forth interfaces exist with a partner (i.e., an interface to
supply goods to a partner, another for receipts, and yet another for additional
deliveries), a plausibility check must confirm whether the splitting of the
overarching business process is desirable and unavoidable.

4.3 Physical Object Canvas

Many digitalization opportunities arise due to the fact that information about
physical objects no longer has to be transmitted in models (typically information
systems). Instead, real, physical objects can be requested directly, or data can reveal
their status. In this section, we use the term “object of interest” (Ool) in order to
clarify the digitalization driver for the integration of physical objects into business
processes. An object of interest refers to an object whose direct integration into a
company’s business processes has the potential to significantly simplify these
business processes. In the vast majority of cases, an Ool is a physical object, but it
may also be an individual, who is prepared to provide information on status,
location, and context. In rare cases, an Ool may also be a purely virtual object that
effectively acts as a proxy for a physical object. It is distinguished by the fact that it
delivers status data (either continuously or on request) for evaluation at a different
point, and its ability to receive control data.

Ools are identified and described using the physical object canvas. It identifies
up to ten of the most important Ools, whose direct integration into the business
processes can lead to significant simplifications or new business models, as well as
consider their life cycle and identify events that could lead to data deliveries. To
identify the ten key Ools, it may be necessary to define additional candidates and
then gradually reduce the larger quantity down to the most important candidates.

An Ool may also be a human, for the continuous delivery of data, or on request.
Equipped with wearables, watches, or other mobile devices, human actors deliver
data that generally only has to be evaluated, not stored, in order to respond to
certain situations or introduce other measures.
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4.3.1 Methodology and Notation

The IR:digital is not focused on detailing how business processes change due to the
direct integration of Ools. Rather, it is more important to determine the extent of the
impact of Ools on the process landscape and identify business processes that may
benefit from Ools (potentially also from different types of Ools). As a result, these
dependencies are primarily accessed via the Ools and not via the business
processes.

Ools are initially determined based on the partner canvas. This involves the
consideration of all interfaces between the company and the outside world identi-
fied in the partner canvas. The first category of objects includes those that are
explicitly produced and delivered, and those that are explicitly supplied to the
company externally. This type of physical object tends to play an important role for
producing companies.

However, Ools that are indirectly dependent on the services provided by a
company can also be identified, especially if the service (such as home insurance, or
the provision of a printing service) relates to a relevant physical object (such as to a
residential building or a printer). In this case, we use the term “service-based Ool.”

In some purely digital companies, Ools cannot be identified by interface analysis
or by service-based considerations (as is the case for banks and lottery companies,
for example). These kinds of companies are completely disconnected from
real-world objects, and their operations are based exclusively on virtual objects. In
this case, reference is made to the objects that condense the physical objects or
processes. A bank does not have any physical objects, and a bank’s services are also
only based on virtual constructs. But the central “account” object does exist. And
this object condenses information on a perspective of the real “human” object (the
perspective that is defined in cash flows). Changes to this condensed object can be
identified as status changes, which may result in the introduction of certain mea-
sures, just like status changes in physical Ools. These are referred to as virtual,
condensed Ools.

Interface analysis and the systematic observation of these interfaces for physical
Ools, service-based Ools, and condensed Ools enable a basic number of Ools to be
identified, even if they do not directly relate to standard types of interfaces.

Ools that are directly related to physical objects are generally easy to identify
because they are either delivered by suppliers or to clients. They occur as a standard
type at a specific interface. This includes Ools that have a direct impact on the
company as products (cars, refrigerators, and machines).

Service-based Ools can be identified by observing the objects purchased for
service products: What is the object to which business interruption insurance
relates? This will generally be a piece of equipment, in which case the insured
object is a physical Ool. Cars are Ools, i.e., physical objects, to which the service
“third-party vehicle insurance” provided by an insurance company relates. The
service “maintenance of the heating system” relates to a heating system, while the
service “managed printer” relates to printers.
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This collection of Ools along the external interfaces allows the vast majority of
Ools to be identified. Certain additional Ool candidates may be concealed within
the internal business processes. This may include machines and plants in a pro-
ducing company. While they generally have to be delivered at some point, these
kinds of deliveries may not be included in the partner canvas because machine
deliveries are rare. They can be identified by searching for physical objects under
internal administration. This will generally only lead to the identification of a small
number of new Ools, but this addition makes sense in order to complete the set
objects identified via the tour of the interfaces. The additional use of the object
canvas is recommended (Sect. 5.4) if this addition leads to the impression that a
large number of relevant Ools have been detected internally. A review of the
objects in the object canvas for their Ool potential also leads to the systematic
identification of internal digitalization potentials.

Two additional objects are automatically included in the number of objects of
interest to be investigated:

e The “client” object, as relevant events may occur during the client’s life cycle
that connect him or her with the company’s products and services. These may
also be identified by considering the products (and should be identified at the
company interfaces and so already be included in the number of Ools to be
investigated). However, this minor methodological redundancy is accepted in
order to prevent gaps at central points.

e Therefore, the second default Ool is the “product” object. With service- and
product-oriented companies, this Ool is highly likely to appear in the interfaces
in any case. But with companies whose objects are entirely disconnected from
the real world, it can easily happen that the actual product does not appear in the
examination of the interface; therefore, its examination is explicitly requested.

For companies disconnected from real objects, it often happens that the total
number of objects to be examined is actually limited to the two default objects
“product” and “client.”

A sufficiently complete number of Ools should exist after this step. Each Ool is
examined to determine whether it could generate data about its state during its life
cycle that could be relevant, legally usable, and profitable for the company’s
business processes. Key indications are supplied by the following life cycle
questions:

e What location changes is the object subject to during its life cycle?
What state changes does the object experience during its life cycle?
What context information for the object exists at runtime? Can this be collected
digitally?
What important events occur during the life cycle of the object?
What happens at the end of the object’s life cycle, and what causes it to be
dissolved?
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e What other objects does the Ool being examined come into contact with, and
does this result in direct communication situations?

All situations in which people are the objects of interest are subject to especially
close examination, based on the privacy questions that follow.

e What data is automatically collected about the behavior of people (movement
behavior, navigation behavior, usage behavior in regard to devices)? Such data
may already be in concentrated form. One example is the “account” object in the
context of a bank. Such an object can be viewed as the concentration of account
holder behavior.

e For what purpose is this data used? Is the type of use transparent for the person
whose data is used, and does the person agree?

e What benefits for the data owner can be generated with this data? Are there
services, discounts, or status changes that are offered to the data owner? To what
extent do these services or discounts make the client relationship stronger?

e How can abuse be prevented? What risks are associated with prohibited access
to the data (image impairment, financial damage, loss of confidence)?

e s it possible to comply with all requirements and directives for handling per-
sonal data?

e Does the (partial) anonymization of personal data ensure adequate data privacy
on the one hand, and does it still permit meaningful use on the other hand? What
type of anonymization can be carried out automatically?

After these two sets of questions are examined, Ools with a high Ool potential
and without excessive privacy concerns are left. These are examined to determine
whether the Ools are technically capable of providing information about their state
in the broadest sense, and how expensive their configuration could become. How
this information could be used in the current business processes is examined.
Whether new business processes become possible based on this information and
whether this data could be exploited in other ways, possibly also externally, is
examined as well. Here a review is required—typically by the digital technology
expert—to determine how to deal with the fact that not all objects of interest may be
accessible at all times, how the volume of information supplied by multiple Ools
can be statistically summarized, what telecommunication means are required, what
telecommunication costs may be incurred, and what security issues need to be taken
into account.

After all determining factors are examined, a number of Ools remain that can be
considered for integration into the business processes. Which business processes
may be affected is examined for each of these Ools. This is done by free association
based on the question: How can current information about the state of an object (for
example, a machine, usage behavior of a person, navigation behavior of a person,
location behavior of a person, wind power station, car, solar cell, alarm system, or
salesperson consulting behavior) be supplied to the company’s business processes
at any time?
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We will discuss some examples of Ools and their potential in the following:

e A person—considered here as an Ool for a health insurer—undergoes a medical
examination with the use of medical devices. The devices used in the process are
able to supply diagnostic and administrative information directly for diagnostics
and cost settlement, with no media breaks. This means a magnetic resonance
tomography (MRT) device can report directly to the health insurer, indicating
what body region of which patient was examined with an MRT and for how
long.

e An MRT——considered here as an Ool for a manufacturer of medical devices—
transmits its operating times to the manufacturer for the purpose of monitoring
maintenance intervals and scheduling service personnel in a timely manner.

e An MRT——considered here as an Ool in the sense of hospital equipment—
automatically transmits the result data to the responsible medical specialist with
reference to the patient who was examined.

e A building air dryer—considered here as an object supplied by a facility
management company—transmits its location to the company every 30 min so
it always knows what unit is located where. If the device is in motion (its
location is currently changing), a message is sent to the recipient when the
device is being moved. The message includes the location, time, and distance to
the destination, so the recipient does not have to reserve half days for receiving
the device. The device is also subject to relevant state changes (for example, the
condensate reservoir is almost full). This state change is sent to the current
operator as a reminder to empty the reservoir.

e A forklift—considered here as an object supplied by a forklift manufacturer—
supplies information about its use (driving characteristics and lifting perfor-
mance) to the manufacturer, enabling the development of new services such as
“lifting as a service” and preventive maintenance. Individual pricing for these
services is possible depending on the respective user behavior.

e A dog——considered here as an Ool of a dog food manufacturer (identified by
examining the life cycle of the Ool “dog food”)—supplies vital signs. These are
offered to the dog owner in concentrated form. The dog owner can control the
whereabouts and exercise profile of his dog.

e Construction machines—considered as Ools in the sense of operating equip-
ment of a construction company—report their location when they are moved. If
this happens within a certain window, for example at night, an alarm is
triggered.

e A car—considered as an Ool supplied by an automobile manufacturer—reports
details regarding signs of wear to the authorized dealer. This enables the dealer
to offer tailor-made maintenance services. Sales is informed when signs of wear
exceed a certain frequency. After a certain service life, the life cycle is assumed
to end soon and sales efforts are intensified.

e A car—considered as an Ool supplied by an automobile manufacturer—reports
the intensity of use for certain features (such as park heating, steering wheel
heating, and driving mode selection). If it turns out that they are frequently
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ordered by the basic population of clients but rarely used, then this information
is not relevant for the individual “car” object but may be relevant for adver-
tising, marketing, pricing, and even usability engineering.

¢ A machine—considered as an Ool supplied by a machine manufacturer—supplies
information about the ambient temperature, relative humidity, and other context
parameters. Based on this information and the information about maintenance
intervals, the manufacturer can make applicable improvements to its products.

¢ A machine—considered as an Ool of an operator—reports available production
capacities to a platform used to assign orders and participates in order auctions.

e A photovoltaic system—considered as an Ool operated by an energy company—
supplies information about its state in order to optimize maintenance intervals
and verify the plausibility of supply remuneration settlements.

e A person—considered as an Ool of an insurer—reports his vital data to the
health insurer. Depending on the state of health, immediate therapeutic measures
or also just statistics can be derived.

e The central “account” object is an Ool in a bank. While an account is not a real
object, it has the greatest proximity to the “client” object out of all objects
managed by the bank. The “account” object in a way reflects a dimension of the
actual Ool “client”, being the dimension of the client’s behavior that results in
transactions.

After the population of the physical object canvas, Ools have to be identified for
which the relevant events, the data to be supplied and the affected business pro-
cesses are specified. One also has to note whether the Ools proactively report
individual events to supply data or whether they have to be queried (reactive from
the Ool perspective). Figure 4.4 shows a corresponding list for the Ool “machine”
of a machine manufacturer.

In addition to the effect on existing business processes, one also needs to
examine what additional business processes that did not even exist without the new,
broad data base now become possible. Processes in product engineering based on
usage behavior or client complaints are an example. Sometimes new products or
services are also conceivable based on the newly developed data sources. For
example, it is typically possible to not only sell a machine but to offer service
models focusing on the performance of the machine. This, however, is only pos-
sible—and in particular, can only be priced in a meaningful way—if information is
available stating which machines are used how and in what situations. This can vary
significantly depending on the context and client. Furthermore, the only way to
easily determine this is with machines that send regular reports about how they are
used. Therefore, such business models only become possible in the first place when
detailed information about Ools is collected. Other business models can consist of
selling data that is collected, or making it available for statistical purposes. Special
attention should be paid to data privacy and proprietary rights with all these sup-
plementary business models.
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Ool Machine

Event: Installation

Data: Place, Time, ID, Worker
Delivery: proactive

Affected business processes:

Equipment management, Marketing

Event: Malfunction
Data: Place, Time, Type of malfunction
Delivery: proactive

Affected business processes:

Equipment management, Product management,
Maintenance

Event: Repair
Data: Time, Type of repair, Cost, Technician
Delivery: proactive

Affected business processes:

Maintenance, Relaunch management

Event: Test
Data: Test identification
Delivery: reactive

Affected business processes:

Maintenance, Relaunch management

Fig. 4.4 Example of an object of interest described on a physical objects canvas

4.3.2 Annotations and Analysis

The annotation of Ools on the physical object canvas is performed with the help of

the annotations in Table 4.2.

In the overall view, the following competing annotations are considered suspect—

Ools annotated this way should be examined in view of these conflicts:

¢ High use and time constraint: The high-use annotation means that many of the

Ools can occur at the same time. The time constraint annotation means that the
information supplied by the Ools requires further processing within a defined
time. Together these factors impose a scalability requirement on the central
infrastructure. One needs to examine whether this can be achieved with rea-
sonable means.

Reliability and flexibility: The reliability annotation means that the Ools are
outside the full control of the central system and that the assumed probability of
failure for the Ools could be a problem for the functionality of the overall
system. The flexibility annotation means that the formats of the data to be
supplied are expected to change. Both together can mean that data deliveries—
especially after format changes—could be prone to error. In such situations,
each change should be covered by a suitable test strategy as a minimum.
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Table 4.2 Annotations for objects of interest on the physical object canvas

Symbol Name
AVAVA Business

b\ /4 value

User value
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m High use

Time
constraint

Reliability

Accuracy

@

@ Flexibility
Complexit
o

Interpretation

The value creation potential of the Ool is considered to be
particularly high—whether through the creation of new products or
services, by optimizing existing processes, or through derived
business models such as the resale of collected data.

The resulting solution would serve the requirements of clients or
partners particularly well, so that interacting with the Ool would
become especially attractive or practical for them.

The annotated Ool may (at least at certain times) appear in
especially high numbers, or the information supplied by this object
may cause a high data volume and/or a high delivery frequency. An
example could be wind turbines in a region which all suddenly
report that they are now shutting down due to adverse weather
conditions.

Data supplied by the annotated object requires further processing in
fixed, defined, and usually also short time periods. One example is a
car that sends an emergency call triggered by the sensor of the
activated air bag. This information has to be processed quickly and
asynchronous wait time must be avoided.

Ools are decentralized elements of an overall system. They have
different origins and play roles of different importance in the overall
system. Whether the assumed probability of failure for the
individual occurrences of the Ool is considered problematic for the
overall system is specified for each Ool. Mobile traffic light systems
that respond to events and report when the signals change are an
example. If complete monitoring is considered important, and it is
assumed that too many errors will occur during data transmission,
this can be emphasized by this annotation.

The data to be supplied by the Ool, which tends to contain errors
due to its diverse origins, needs to be adjusted to meet the
correctness requirements of the internal business processes prior to
further processing. An example may be vitals data of persons
covered by health insurance that needs to be reviewed in regard to
relevance for discounted premiums: Such data comes from many
different persons and is generated and transmitted by numerous
different devices and apps. One can expect many different versions
and deviations from defined formats here. A need for adjustments
prior to further processing has to be taken into account.

The corresponding objects are intended to supply defined data
according to their life cycle analysis, but the content, format, and
frequency of data deliveries can be expected to change sometimes
based on technology, regulatory, or data privacy changes.

Integrating the Ool would lead to especially complex solutions.
This may be due to the fact that data is difficult to capture at the
Ool, the data structure makes evaluation difficult or integrating the
Ool in a digital system poses special design challenges for other
reasons.
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o High use and accuracy: A scalable data volume that requires adjustments prior
to processing can indicate a potential performance problem. Therefore, the
calculation complexity of the adjustment should be examined.

4.4 Touchpoint Canvas

The purpose of the touchpoint canvas is to analyze, for a maximum of five partners,
what probable contact sequences exist, which events trigger the contacts, and on what
channels or in what contexts they occur. This means the interfaces from the partner
canvas are arranged in typical perception sequences in reference to a specific partner.

There is a separate touchpoint canvas for each of the most important partners up
to a total of five. Every touchpoint canvas lists up to ten so-called touchpoint events.
A touchpoint event is an event that triggers a contact. Each touchpoint canvas
differentiates five to ten access channels or contexts in which contacts can occur.
The information shown here is also referred to as a customer safari or customer
journey map by other approaches [which are in turn loosely derived from service
blueprints (Shostack 1984)] that focus on the client as well.

4.4.1 Methodology and Notation

The objective of the touchpoint canvas is to determine potential interaction breaks
from the perspective of the most important partners, up to a maximum of five, and
to determine whether the individual service for and touchpoints with each partner
form a coherent and plausible picture. Requiring the partner to select different
access channels depending on the touchpoint is to be avoided. The interaction with
the company should appear consistent to the partner. Special attention is paid to
those touchpoints where there is a risk that the interaction may be terminated
because the partner is irritated, unable or unwilling to overcome a usability hurdle.
These touchpoints are called trust points.

For the five most important partners (one of these is always the partner “client”),
the touchpoint events that cause the partner to come into contact with the company
in question are placed on a timeline (the horizontal axis of the canvas). Here, the
term timeline is not to be interpreted in terms of a strict linearization of the contacts.
It can branch and also bend back, for example, when an exception occurs at a
touchpoint requiring the return to a previous touchpoint. However, documenting a
complete sequence of contacts that reflect the handling of all exceptions is not the
goal, as it would mask the regular flow too much.

A notation is made for each touchpoint event, documenting through what channel
and in what context the contact can be supported. Here it is possible that more than
one channel can be considered for a touchpoint event. If this is the case, choosing the
channel is up to the partner as a rule. At least the assigned interfaces from the partner
canvas have to show up for each partner. Channels and contexts can be noted along
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the vertical axis using so-called touchpoint lanes. While access channels in particular
are noted in the lanes within the scope of the IR:digital, context information primarily
appears as lanes when the touchpoint canvas is used in the IR:mobile (Sect. 6.4). We
typically differentiate the following touchpoint lanes:

¢ Real objects: This lane is chosen when Ools are exchanged.
Paper: This lane is chosen when paper is exchanged.
Electronic messages: This lane is chosen when electronic messages are
exchanged.

e Web: This lane is chosen when a partner obtains information on the organi-
zation’s Web site. It is possible to differentiate between mobile and stationary
Web access (especially in the context of the IR:mobile).

e Social media: This lane is chosen when information is obtained or exchanged
using social media.

The number of touchpoint lanes can be expanded. An insurance company may,
e.g., add the lane “client service center” for clients, while a bank may add the lane
“ATM.”

The touchpoints are entered in the coordinate system as simple circles. They
show which channels support the touchpoint events. Placing a touchpoint event on
the canvas indicates a contact that takes place in the context named by the lane or
using the named access channel (which usually designates a certain media class
such as Web and mobile). Trust points, i.e., touchpoints with a risk of terminating
the interaction, are marked by double circles.

By default, one of the five partners to be examined is the partner “client.” For
this partner, the life cycle of the Ool “client” examined in the physical object canvas
corresponds to the label of the horizontal axis on the partner touchpoint canvas for
the partner “client.”

Figure 4.5 shows an example of the touchpoint canvas. Interfaces from the
partner canvas are sorted according to two dimensions. Two of the touchpoints are
identified as trust points.

Physical
Object

Dealership

Phone

4
Web O — @ practical

| | | | | |
| | T | | 1

Interest Information Test Drive Purchase Service Repair

Fig. 4.5 Example of touchpoint canvas for a client buying a car
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4.4.2 Annotations and Analysis

Instead of assigning value and effort annotations, each recorded touchpoint is
evaluated from the partner perspective on an emotion scale encompassing the

EEINT3 ERINT3

attributes “tedious,” “necessary,” “practical,” “desirable,” and “emotional’:

e Tedious: The partner perceives touchpoints as tedious that require interaction
where this is not necessary from the partner’s perspective. Touchpoints that are
considered necessary can still easily be perceived as tedious if they are poorly
implemented though. This means it takes longer to use them than it should from
the partner’s perspective, they are not perceived as robust or reliable, or they
cause uncertainty for the partner (“Did it work correctly?”’). When all employees
have to respond to the registration for a company event (and not just the
expected ten percent not attending), that is tedious, because it is perceived as not
necessary. A conference system where the reviewer remains uncertain whether
his opinion was recorded, until he receives an e-mail a few minutes later, is
tedious, because it is poorly implemented.

e Necessary: Some touchpoints are necessary and accepted as such. When the
client wants to buy something in an online shop, he has to identify himself and
enter a delivery address. A good implementation ensures that the client is
willing to accept this “bureaucratic” step.

e Practical: Necessary touchpoints are perceived as practical, especially at the start
of their implementation, if they make other activities obsolete. Paying a parking
fine for an American rental car can be quite difficult, because the foreign renter
usually does not have a check he can just put in the mail. On the other hand, if
there is a QR-code-based mobile app for paying parking tickets by credit card, the
convenience of this application may even overshadow the unpleasant occasion.

e Desirable: Some touchpoints do not even exist yet with full functionality, but
are desired by the partner. This results in a genuine touchpoint expansion
request. For example, a client may have the idea that informing his bank once of
a change of address should automatically inform all companies with direct debit
authorization of the changed address. The touchpoint “client informs bank of
address change” exists in such a situation. However, the expanded functionality
is not available yet. This makes “desirable” a difficult classification because it
mixes the evaluation of existing with the desire for future functionality. It is,
however, especially useful as well, since it provides a direct indication of
potential for improvement.

¢ Emotional: The partner is emotionally involved in some touchpoints. This can
have various reasons, whether one is calling a complaint hotline, picking up a
new car from the manufacturer, checking into a hotel after a long journey, or
rebooking a flight because of a missed connection. Ideally, such touchpoints
need to be especially robust with a friendly user interface.

Figure 4.5 shows the partner touchpoint canvas of an automobile manufacturer’s
client. It begins with interest in the product, which can manifest itself through
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numerous channels, and continues with a test drive, which includes a real object
(the car in the test drive). The purchase takes place on site. The “service” touchpoint
can occur through four lanes: On the one hand, the service appointment is made by
telephone or Web, on the other hand, the actual service is performed at the deal-
ership and involves a real object (the car). “Repair” is also listed as a touchpoint.
The attributes listed on the emotional scale exhibit a significant spread. At least the
purchase is perceived as pleasant and emotional for most buyers, and emotional
involvement of the client can be expected on occasion for the repair as well. Even
this simple annotation shows that, from the perspective of the automobile manu-
facturer, the goal is to follow the initial positive touchpoints with other positive
ones in order to maintain client loyalty beyond the life cycle of a car. The classi-
fication of the “information” touchpoint as a trust point is interesting: If the client
fails to obtain enticing information about products and their configuration, or is
unable to determine prices quickly enough, there is a risk the customer may lose the
desire to buy so the budding business relationship fails to be consummated.

The analysis of touchpoint canvases usually does not result in any identification
of problems. Instead, their examination provides indications of suspicious facts that
require closer analysis. Typical suspicious facts are as follows:

e A lot of back and forth between the touchpoint lanes, which can disrupt the
uniform impression or indicate media, breaks in the execution of actions.

e Numerous selection options at individual touchpoint events (vertical lines that
intersect several lanes), since this can confront the partner with the cognitive
burden of selecting the right channel or recalling which one was chosen last.
Many interfaces classified as “desirable,” since this indicates functional gaps.
Many Web-based interfaces classified as “emotional” since there is a risk of the
company being blamed for access problems caused by a lack of telecommu-
nications coverage. In particular when the client is emotionally involved, this
can lead to annoyance which is virtually impossible to rectify.

e Any interface classified as “tedious.” If the partner perceives an interface as
tedious, it should either be eliminated or automated, or its necessity should be
made clear.

e Any tedious trust point since terminating the interaction is an immediate threat
here.

4.5 Cross-Canvas Analyses

During population of the IR, the analysis of the individual canvases used in the IR:
digital has usually led to suspicions and self-evident improvements. Preparing and
improving the models is followed by a second analysis step, in which an analysis
across the various canvases is performed. We differentiate between completeness
analysis, annotation analysis, and the verification of plausibility.
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The completeness analysis examines whether the model elements determined in
a canvas are picked up in other canvases. This does not have to be done for all
model elements, only for the essential ones. There may be good reasons if certain
model elements are not examined further even though they appear relevant from the
perspective of an individual canvas. The completeness analysis merely intends to
verify that there are good reasons for perceived gaps. Some examples for suspicion
of incompleteness are as follows:

e Do important partners (with many and intensively used interfaces) appear in the
partner canvas, but their life cycle is not described in a touchpoint canvas?
Typically, the most important partners should appear as anchor points of
touchpoint canvases.

e Do objects occur in numerous or at least intensively used interfaces without
being shown on the physical object canvas? If this is the case, supplementing the
physical object canvas should typically be considered.

e If there are Ools with many relevant events, do these events also appear in
touchpoint canvases? If this is not the case, it indicates that the examined
touchpoint canvases are not sufficiently focused on the Ools’ potential. In this
case, it can be useful to consider in what touchpoint canvas scopes the Ools
would appear, and to describe these (even if we are probably not going to
implement them anytime soon).

The annotation analysis examines whether the interplay of annotations used in
partner, physical object, and partner touchpoint canvases indicates suspicious facts
and inconsistencies. The following constellations could indicate the need for
clarification:

o Combinations of annotations on interfaces and annotations on Ools are almost
always suspect if they are not well coordinated:

— An interface that supposedly has to withstand a high load, and an Ool
exchanged over the interface that does not generate a high load do not fit
together. The actual load and performance requirements should be examined.

— A security—critical interface used to exchange an Ool for which high flexi-
bility is assumed also appears awkward, since the security mechanisms
potentially have to be adapted for every change of the Ool. In this case, it
usually makes sense to describe the security requirements in detail.

— An interface to be used for handling a high load, and an Ool to be exchanged
over this interface where strict time restrictions have to be met does not fit
together at first glance. The load scenarios should typically be examined
more closely.

— An interface for which high reliability is demanded and an Ool that is
marked as critical regarding the probability of failure (using the reliability
annotation) may not fit together from the perspective of overall system
reliability.
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e If an Ool is annotated with a high business value, and the events named for the
Ool do not appear in at least one partner touchpoint canvas, one should question
how the assumed business value will be realized.

e Events from the life cycle of Ools with attractiveness annotations can appear in
partner touchpoint canvases. If the corresponding touchpoints there are anno-
tated as “tedious,” this begs the question for whom it is attractive to use the Ool?
Such annotation combinations often conceal situations that are not equally
attractive for all stakeholders. Often, attractiveness for the organization in fact
contradicts attractiveness for the user. This can be the case, e.g., when data
capture is externalized. While this can mean savings for the company, it may be
tedious for the user. Measures are typically required to establish a balance of
attractiveness between the stakeholders.

In the verification of plausibility, several questions are asked where the answers
can provide indications of additional improvement potential:

e Is it possible that the information collected through the interfaces is easy to
digitize, while the internal business processes themselves are not the object of
automation?

e Should activities be automated, but not all their inputs/outputs be digitized?

e Do the annotations on the Ools match the business process activities requesting
them? (This can only be examined if corresponding details were captured in
addition on the process canvas).

These analyses and the verification of plausibility can uncover gaps, contra-
dictions, and possible inconsistencies. They cannot be eliminated through algo-
rithms as a rule. The main goal of the overall analysis is to point out improvement
potential early on.

4.6 Workshop Structure and Follow-up Activities

The presentation of the canvases in the IR:digital in the preceding sections was
accompanied by notes on how to populate them individually. The interplay
involved in populating the canvases of the IR:digital has not been discussed yet.
This is not merely a question of the sequence, but especially a question of inter-
relationships since it is helpful to collect and record knowledge directly on another
canvases as it comes to light while populating a canvas. This interrelationship and
integration is among the benefits of synchronous modeling in the Interaction Room.
In order to achieve it, a workshop in the IR:digital should follow the method
described below. A suitable agenda for the population of the IR:digital over the
course of two days is found in Sect. A.1.
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e C(lassification of the company being examined to make it clear how the Ools can
be identified on the physical object canvas.

— Result: type of company in terms of digitalization

e Creation of the partner canvas with collection of all Ools that appear while
describing the interface.

— Result: partner canvas, initial entries on the physical object canvas
e Annotation of the partner canvas in one annotation cycle and analysis
— Result: annotated partner canvas and indications of suspicion

e Determination of the five most important partners on the partner canvas.
A touchpoint canvas is later created for at least these five partners. The
touchpoint canvas for the partner “client” is always among these.

e Consideration of available technologies to obtain an overview of what is tech-
nically feasible. Such a consideration is necessary because the possibilities of
many digitalization technologies (especially those related to the trends of
mobilization, cyber-physicalization, and the evaluation of summarized life cycle
objects) often cannot be assessed by the stakeholders in an IR:digital workshop,
so that an excursion into the solution domain can help to inspire ideas about
digitalization potential in the application domain.

e Creation of the physical object canvas through a systematic consideration of all
interfaces, taking into account the Ool “product” and the Ool “client.”

— Result: initial physical object canvas

e If applicable, determination of additional Ools through consideration of all
elements on the object canvas, and their abstraction. This means that when few
Ools can be identified through the partner canvas and it is suspected that
additional Ools are concealed in the information systems, an object canvas
(Sect. 5.4) is created and a search for Ools is performed there.

— Result: physical object canvas
e Annotation of the physical object canvas, and analysis of annotations
— Result: annotated physical object canvas and indications of suspicion
e Reduction of the physical object canvas to the ten most important Ools.
e Examination of the Ool life cycles and determination of the information that can

be supplied, as well as its use in the partner canvas (data from which Ools are
supplied to which business processes; where can Ools be controlled?).
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— Result: detailed description of the Ools that were identified in the physical
object canvas

e Creation of touchpoint canvas

— Population of touchpoint canvas for the partner “client”
— Annotation and analysis of the touchpoint canvas for the partner “client”
— Result: annotated client canvases and indications of suspicion

e Creation of touchpoint canvas, at most for the four most important partners from
the partner canvas

— Annotation and analysis of each touchpoint canvas
— Result: annotated touchpoint canvas and indications of suspicion

e Higher-level analysis of the canvases that were created

— Completeness analysis

— Annotation analysis

— Verification of plausibility

— Result: indications of suspicion resulting from overall IR:digital population

e Deriving the digitalization focal points from the touchpoint canvases and their
analysis, establishing key activities and priorities for the subsequent approach,
ranking the Ools, interface characteristics, implementation objectives

— Result: ranking of digitalization approaches

e Formulating “press release”-style summaries for the top five implementation
suggestions.

— Result: brief descriptions of project ideas

At the end of IR:digital population, prioritized and evaluated proposals for key
activities and/or projects have been defined in the context of digitalization. These
fall into the category of mobile-driven, technology-driven, or classic development
projects. In the first two cases, more detailed specification using the IR:mobile or
IR:tech is meaningful if there is a defined risk structure and the analysis results in
heterogeneous stakeholder objectives. In case of a classic development project, it
makes sense to set limits with the help of the IR:scope, thereby establishing the
requirements for development support using the IR:agile.

Other ways to proceed are also conceivable: Obviously, it is possible to develop
a project outline identified in the IR:digital further using other methods than an IR.
The documentation resulting from an IR population can serve as valuable input for
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virtually any requirements, design, or architecture work. Subsequent process steps
should only be aware that the results of the IR:digital are abstract, may still include
inconsistencies, and that further refinement will be required further down the road.
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While agile process models encourage frequent communication with stakeholders,
they are relatively silent on how to ensure that this communication will lead to
valuable, actionable insights. The Interaction Room for Software Project Scoping
(IR:scope) fills this methodical gap in agile process models: It provides a com-
munication forum for all stakeholders in the project, enables the business and
technical substance to be made visible and comprehensible, documents ideas and
risks, and offers methodology guidelines to focus communication on the project
aspects that are actually critical. All of this is accomplished in a deliberately
pragmatic framework that does not add methodical ballast but integrates naturally
with the agile approach.

As described in Sect. 2.1, one of the main objectives of an Interaction Room is to
make the complexities of large IT projects intuitively comprehensible. This is
accomplished by sketching out models of various, complementary perspectives of
the project: Large model sketches on all walls of the room are at the center of all
communication in the Interaction Room. Business and technology experts jointly
map the key system and user interfaces, process sequences, and data structures on
large whiteboards.

The various canvases of an Interaction Room help stakeholders deal with the
structures, processes, and interfaces of an information system in the context of its
business domain in a guided but pragmatic way. Parallel views of the business
domain and technical systems help stakeholders from different backgrounds to
develop a joint understanding of the system. Dependencies, contradictions, and
uncertainties can be identified, and mutual respect is established for requirements,
context, and complexity, both on the business and on the technology side.

Once the project material has been made comprehensible this way, the next step
is to identify aspects that make system development complex, costly or uncertain.
Annotations are added to the sketches for this purpose and analyzed to derive
recommendations for detailed requirements analysis and risk management.
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The IR:scope supports the development of a joint understanding of the initial
business and technical situation as well as the value-driven documentation of
requirements and their critical discussion. To achieve this, representatives of all
project stakeholders (Sect. 3.5) join in the Interaction Room in a series of
workshops.

5.1 Relevant Stakeholders

In addition to the IR coaches and the process owner as representatives of the
business side (Sects. 3.5.1-3.5.3), the technical stakeholders who will build and
operate the system—application developers and operations experts—also have to
be taken on board in the IR:scope. The business side includes user representatives
as well. Their roles are described in the following sections.

5.1.1 Application Developer

The application developer is one of the key representatives of the technical
stakeholders on the team and ensures that questions regarding the software process
and implementation technology can be answered competently. To fill this role, it is
not that important whether this stakeholder is an actual software developer on the
project team, or an outside expert who has in-depth knowledge of software engi-
neering in general and the company architecture in particular. It is crucial, however,
that the application developer is able to classify apparently infeasible ideas as such
in a timely manner. He consistently monitors the feasibility of planned software
solutions, in terms of whether they can be created and integrated. Together with the
operations expert, he is responsible for making sure that the imagination of process
owners, business developers, and technology experts does not run wild.

5.1.2 Operations Expert

Like the application developer, the role of the operations expert is a restraining one.
He is responsible for evaluating whether proposed software solutions can be put
into productive operation in a timely manner. The operations expert keeps an eye on
costs even more than the application developer. For example, he points out early on
if certain service levels for certain platforms/base systems can become expensive, if
they deviate from the organization’s IT strategy specifications or entail other risks.
Depending on the organization, the application developer and operations expert
may be the same person.
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5.1.3 User

In addition to the process owners for the affected business processes, the IR:scope
should also include users of the software being created who are familiar with the
business processes in day-to-day practice. They know to what extent the defined
processes deviate from the practiced ones, what exceptions often occur in practice,
and which steps require particular effort. Furthermore, they are able to provide
feedback as to how well the planned solutions address concrete application prob-
lems, conform to the reality of their work, and so on.

5.2 Feature Canvas

Documenting the requirements for the software being created is the first step in the
population of an IR:scope. This is done on the feature canvas, a wall used to collect
and prioritize the requirements to be implemented in the project.

The stakeholders typically collect several dozen requirements to be implemented
in the project from their perspective. No more than half a dozen core aspects are
then selected from this collection for a detailed discussion in the IR:scope, as
described in the following sections.

5.2.1 Methodology and Notation

In order to establish a consensus between the workshop participants about the scope
of the software to be developed in the project, the requirements of all stakeholders
are collected on the feature canvas. The IR coaches invite the stakeholders to note
their requirements for the project and the problem areas they perceive in the project
on index cards and to pin them to the canvas.

The phrasing of these requirements does not need to be as complete and precise
as user stories (not to mention the documentation of requirements in classic
requirements engineering). This is because concrete implementation tasks are not
yet being derived at this stage. The goal is merely to develop an overview of the
general requirements that need to be implemented in the project. Noting keywords
and phrases describing certain business processes or application functions that need
to be supported or considered by the planned system is sufficient.

In pinning the cards to the feature canvas, the stakeholders are asked to con-
solidate their contributions as pragmatically as possible by removing cards with
duplicate information and grouping cards related to aspects of the same business
processes. The IR coaches can support this process by identifying conceivable
clusters of requirements and/or core processes in cooperation with the stakeholders
responsible for the project while preparing for the workshop and placing appro-
priate cluster headlines on the feature canvas at the outset.
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Once all stakeholders have contributed their cards in such an unstructured brain-
storming session, the requirements are discussed by the stakeholders to make sure
everyone interprets them in the same way. Next, the requirements are prioritized
according to where the stakeholders see the most urgent need for clarification and
refinement. The annotations presented in the following section assist with this process.

5.2.2 Annotations and Analysis

The stakeholders first add the annotations in Table 5.1 to all cards on the canvas
(not only their own) which they consider especially worthy of discussion.

The annotations pinned to the canvases are subsequently discussed and stated
more precisely by the stakeholders—for example, the user value can be classified
according to Kano (1984) depending on user expectations:

e Must-be qualities are fundamentally expected by the user. While their presence
is not perceived positively, the user would be disappointed if they were lacking.

¢ One-dimensional qualities are utilized by the user to differentiate between
offers. The quality of their implementation can have both a positive and a
negative impact on user satisfaction.

Table 5.1 Annotations for requirements on the feature canvas

Symbol ' Name Interpretation

AVAYA  Business The requirement is very valuable from a business perspective. For

\" value example, the requirement may make a special contribution to productivity,
the external image, sales figures, or similar. A cross-selling function, for
instance, can be of special business value for an online shop (“other clients
also bought...”).

User value | The requirement has a high value from the user perspective—for example
because it expresses a fundamental expectation and covers a key
requirement of the user (making it a reason to use the software being
created), or because it makes a special contribution to the satisfaction of
users with the software. For example, the requirement to enter and view
product reviews can be a key driver of user value for an online shop.

®
Ze
C ]

&
&

Complexity Implementing the requirement poses special business or technical
challenges. This may mean that the business domain is subject to
complicated process or structural specifications, that the integration of
technical components is complicated, or that developing algorithms is
especially difficult. One example in an online shop may be the
requirement to display the most helpful product reviews for the user first.

Uncertainty = There is uncertainty regarding the background or embodiment of central
business or technical aspects of the requirement. This uncertainty may be
related to specific points, such as clarifying whether an online shop will
accept only debit or also credit cards. It may also be of an overall nature,
for example stating that the legal regulations for returning goods in
international trade are still unclear and their impact on the software being
developed has to be determined.

)
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e Attractive qualities are not expected by the user—while their lack is not
viewed negatively, the user is impressed if they are present.

These annotations help better identify value, cost, and risk drivers: Business and
user value are clearly value drivers, while the complexity and uncertainty annota-
tions at least indicate a higher cost, but usually also a higher risk.

The annotations are especially useful for prioritizing the requirements for dis-
cussion in the IR:scope:

e Cards with one or more value driver annotations should be given a higher
priority because they describe features that are the reason for developing the
software in the first place, or the reason why users choose this software at all.
Understanding them is essential for project success.

e Cards that are not only marked as value drivers but also marked as cost and risk
drivers (e.g., in the combination of user value and complexity) are especially
critical: Here the expected use of the feature is endangered by the risk that the
complexity of the business material could lead to unsatisfactory or incorrect
solutions. This makes it all the more important to understand the material, state
the requirement precisely if applicable, and test the solution thoroughly fol-
lowing its development.

e However, the combination of complexity and uncertainty annotations also
indicates that a requirement should be discussed in greater detail in the Inter-
action Room since these points pose a special risk for the success of the project.
Not only is the implementation expected to be difficult, but some of its details
are not known yet.

That being said, the priority of the requirements is not determined merely by the
number and type of annotations. It is determined by the stakeholders using a
prioritization method such as card sorting. Here the stakeholders gradually arrange
the requirement cards in order of priority by taking turns inserting a card into the
sequence or changing the position of a card in the row. This gradual addition and
repositioning of one card at a time per stakeholder continues until none of the
stakeholders see any further need to change a card position, which means a con-
sensus regarding the prioritization has been found.

The features assigned the highest priority in this manner are then examined in
more detail in the IR:scope from the perspectives of the other canvases, as described
in the sections that follow.

5.3 Process Canvas

The process canvas is dedicated to visualizing the business processes that are
relevant for the software system under development. Domain experts sketch out the
processes that the system supposed to support, automate, or participate in.
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A process canvas is not intended to precisely and fully specify every business
process. What is important is to reach a consensus among the participating business
experts with regard to how a process is typically handled in practice (or how it
should be handled), what data is produced, and which interfaces exist to partici-
pating system components, roles, and subsequent processes. To keep the presen-
tation concise, and to prevent the discussion from being sidetracked by
non-constructive details, the scope of the process canvas should not exceed a
maximum of 15 processes with up to 15 steps each.

Frequently, this step (which initially is not even about a technical implemen-
tation and/or support of the processes) bears considerable potential for discussion.
For example, officially specified processes may deviate from those actually fol-
lowed in the company, or processes may have never been formally documented, but
just established or evolved over time. Establishing a consensus regarding these
process sequences is the first step toward understanding the requirements for IT,
evaluating the design or strategy decisions and choosing technical solution options.
The process canvas supports this as described in the following sections.

5.3.1 Methodology and Notation

Stakeholders with very different experiences in process modeling come together in
an Interaction Room. These stakeholders typically include both technology experts,
for whom abstract models are an everyday form of communication, and domain
experts, who are able to deal with complex case situations but have no experience
with documenting them in abstract diagrams. In order to equally involve both sides
in the population of the process canvas and utilize all of their knowledge, the
method’s participation threshold was kept purposely low.

The IR method coach merely explains the purpose of the process canvas at the
outset and then selects the processes to be sketched together with the stakeholders,
based on the requirements previously prioritized on the feature canvas (Sect. 5.2).

The processes are then sketched jointly by the stakeholders. Ideally, the stake-
holders work together on the whiteboard to get the discussion going. However, it
may be useful if the IR domain coach takes care of modeling based on the stake-
holders’ input until the stakeholders overcome their apprehension of shared mod-
eling and gain experience with the desired level of abstraction.

No specific notation such as UML or BPMN is prescribed to sketch the pro-
cesses. Whatever notation is intuitively understood by all stakeholders or agreed on
ad hoc is permitted. In practice, this usually leads to the use of a greatly simplified
version of UML activity diagrams that express the essential concepts of process
sequences (Fig. 5.1):

e Individual process steps (activities) are shown by rectangles.
The sequence of activities (control flow) is indicated by arrows.
Execution alternatives (branches) are indicated by labeling the arrows with
conditions.
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Fig. 5.1 Notation for process canvases

For the clearer presentation of more complex processes, the IR method coach
can also introduce the following symbols as needed:

e A bar perpendicular to the control flow direction indicates the beginning or end
of a parallel process.

e A black disk marks the beginning of the process.

e A circled black disk marks the end of the process.

To keep the modeling flow as intuitive as possible, and avoid disrupting it with
syntax specifications or diagram refactoring, strict compliance with UML require-
ments (such as branching only on diamond symbols, bringing all branches back
together with equivalent symbols) is omitted since the process semantics usually
become clear from the context anyway.

Figure 5.2 shows an example of a simple process canvas, which was developed
by a mixed team of business and technology experts without the explicit intro-
duction of a notation in order to develop a joint understanding of a process for
regular rate reviews by a health insurer.

Here the process was outlined at a high level, showing the steps required for rate
restructuring including possible alternatives without specifying the exact imple-
mentation of the individual steps in detail. Even though it will be necessary to refine
the details in the course of the subsequent implementation (e.g., to specify how the
restructuring criteria will be reviewed in concrete terms), the existing presentation is
sufficient as orientation for business and IT experts in discussing the fundamental
requirements for the individual steps.

The IR coaches moderate modeling in multiple ways: They ensure that an
abstraction level is maintained that is suitable for comprehension by all stakeholders—
the presentation must not become so trivial that the characteristic structures, points of
contact, and uncertainties are concealed, but neither should the sketches be so detailed
that specialized knowledge is required to understand them. In choosing the right
abstraction level for any IR canvas, it must always be avoided that the stakeholders
“cannot see the forest for the trees.”
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Fig. 5.2 Example of a business process sketched on a process canvas

In order to achieve this, the coaches not only make sure that the process steps are
described with a meaningful granularity (in particular, the stakeholders should not
succumb to the temptation of modeling every interaction step with the information
system as an individual process step). The IR domain coach in particular also curbs
discussions that lose themselves in technical details or specialized business cases
and ensures that the process canvases primarily reflect the standard case for han-
dling a process. Handling exceptions and other special situations are not necessarily
required for the desired fundamental understanding of a process and are often
actually counterproductive in obtaining that understanding. They should therefore
only be modeled if they occur frequently and if they are expected to have a sig-
nificant influence on subsequent design decisions. That being said, it is often more
helpful to merely point out the underlying “disruption factors” with an annotation
(Sect. 3.3), so the problem can be explored later.

However, the IR coaches should definitely follow up if they perceive points in
the course of modeling where the stakeholders fail to communicate clearly—
whether these are uncertainties about process details, contradictions/gaps in process
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conditions, misunderstandings or diverging model interpretations, or process seg-
ments nobody “dares” to model. These communication weaknesses often result in
comprehension gaps which can lead to problems in the subsequent course of the
project. Here the IR coaches have to put their finger on the problem early on and
encourage the stakeholders to close the identified gap by either correcting or
expanding the model outline, or adding a suitable annotation to indicate the need for
further discussion.

Furthermore, the IR method coach in particular is responsible for involving all
stakeholders equally in the discussion—which not only means encouraging quieter
stakeholders to participate in the discussion in order to benefit from their knowl-
edge, but especially also restraining overly dominant stakeholders to prevent them
from controlling the formation of independent opinions.

Finally, the IR method coach is also responsible for maintaining an overview of
the relationships between the process canvas and the other canvases and for
monitoring the consistency of the contents. In keeping with the pragmatic modeling
approach, the consistency requirement is not to be understood dogmatically: Not
every structural detail affected by a process also has to appear on an object or
integration canvas. However, the obviously important elements should be found in
both views in order to emphasize which system components are integrated into
what process and which data structures are handled by the processes.

This different standard is also reflected by the scope of the process diagrams
produced in the Interaction Room, which is limited by the space available on the
whiteboards on the one hand and the cognitive capacity of the stakeholders on the
other hand: A process canvas typically will not contain more than 15 processes with
up to 15 steps. More complex canvases cannot really be developed in the course of
an individual IR population workshop. If the business domain is more complex, it
should be developed in a series of workshops that each focus on specific sections of
the process landscape.

5.3.2 Annotations and Analysis

The process canvas describes the essential sequences in the business processes
being examined but (just like classic modeling languages) does not provide clues on
how to evaluate the individual process steps: Which steps are especially complex?
Which ones are especially time critical? Which ones are subject to special con-
straints? Which steps are not understood yet?

Business experts who deal with these processes on a daily basis have uncon-
sciously internalized all of this additional information, while it is entirely unknown
to the technical stakeholders, who also have no way to simply derive it from any
formal models. At the same time, the business experts do not recognize where
technical pitfalls may be in the implementation of the processes, while those are
often obvious to technical stakeholders at a glance.

In order to make this qualitative business and technical knowledge explicit to the
whole team, the IR:scope provides all stakeholders the opportunity to add
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annotations to the elements of the process canvas, in order to highlight particular
value and effort drivers. Table 5.2 shows the spectrum of annotations for process
steps on the process canvas.

Only five to seven annotations out of this palette should be provided to the
stakeholders at a time, in order to avoid overwhelming them with a choice of too
many annotations. For the first annotation round, recommended annotations include
business value, user value, policy constraint, complexity, and one or two other
effort-driven annotations matching the type of business (e.g., the high use and time
constraint annotations, or the security and flexibility annotations). If the IR domain
coach has the impression that other aspects are relevant for the processes being
annotated, additional annotation rounds with up to five other annotations each can
follow. However, the uncertainty annotation is only assigned in a final, dedicated
annotation round as described in Sect. 3.3.

Following the annotation of the process canvas, the stakeholders explain and
discuss the annotations they have assigned to the process steps. Detailed knowledge
about constraints, value, and effort drivers that would normally remain concealed in
the minds of individual stakeholders is thereby explicitly stated and recorded. The
form in Fig. B.4 can be used to record the precise localization, characteristics, and
motivation for each annotation.

The analysis of the individual annotations and combinations of annotations
spanning several process steps provides valuable insights for prioritizing and esti-
mating the effort required for the process steps’ IT support:

e Isolated business value or user value annotations on process steps not car-
rying any effort annotations show that a process step is central for the provider
or user of the system, but does not appear to be associated with complicated
implementation requirements. Therefore, it can be considered a “quick win” that
can be realized without major difficulty.

e Isolated effort annotations obviously constitute warnings of particularly high
conceptual or implementation requirements. The effort needed to implement
them should be especially carefully considered when no value annotation
associates particular priority with the process step.

¢ Combinations of various annotations should be viewed critically, since they
can increase risk as well as effort. The combination of value and effort anno-
tations, e.g., is always considered particularly risky, since an especially valuable
part of the process is subject to particularly high complexity. When a process
step is marked with both the automation and business value annotations, it can
be assumed that the desired automation will not only required above-average
effort to realize, but that it also needs to be of especially high quality in order to
actually produce the business value expected from the process step. Failing to
obtain the required quality bears the risk that the desired business value (and
therefore one of the key objectives for building the application in the first place)
will not be achieved. This constitutes a risk which needs to be explicitly
monitored in the course of project risk management.
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Table 5.2 Annotations for process sequences on process canvases

Symbol
AVAYA

Name

Business value

User value

High use

Time constraint

Security

Reliability

Flexibility

Interpretation

The process step generates or supports particular value for the
company. Or the process step is one of the reasons why the process as
a whole is being executed in the first place. The risk assessment in the
course of an insurance company’s quotation process is an example of
such a step.

The process step is of particular value for the person executing it. This
value can be aligned with the values and objectives of the company
(e.g., an immediate confirmation of coverage in response to an
insurance application saves both the insured and the insurer
time-consuming inquiries and discussions), but the value may also be
contrary to the company’s business objectives (e.g., a potential client
wants the validity period for an offer to be as long as possible, while a
company wants it to be as short as possible).

The process step is performed particularly often and therefore
demands an above-average amount of resources (such as personnel,
materials, or IT). High use may constitute continuously high demand
or intermittent peaks in demand. This may include plannable events
such as handling the holiday business in the retail sector or the cutoff
date for renewing motor vehicle insurance at the end of November, or
unplannable events such as lottery jackpots or natural phenomena.

The process step has to meet specific time constraints such as fixed
processing times or deadlines. Even though information systems are
seldom subject to real-time requirements, it is common for certain
process sequences to be subject to deadlines, compliance with which
should be enforced or at least supported by the software. Examples are
cancelation and payment deadlines in electronic commerce.

The process step has to meet special security requirements, such as
restrictions on participants who are authorized to carry out the step,
the sensitivity of the data being processed, or the personal assignment
and non-repudiation of the action that is carried out. In the
maintenance of patient files for example, a requirement may be that
only certain roles are permitted to view these files and that any
changes can be traced to their author.

The process step has to be carried out with especially high reliability,
which means errors are not permitted in its execution, and the
possibility to execute it has to be guaranteed at all times. This can
mean, for example, that the principle of dual control is applied to
ensure a step is carried out correctly, or that substitution rules are in
place in case the participant who is primarily responsible for the step
is absent.

It is foreseeable that the process step will not always be executed
exactly as specified, but that it will have to adapt to new conditions in
the future and/or will be adjusted by the performer depending on the
situation. This may, for example, be the case in health care, where
treatment or rehabilitation processes cannot be firmly defined but
depend on individual diagnoses, or in other business domains where,
e.g., legal changes, the introduction of new products, or the
discontinuation of old payment methods can be foreseen.

(continued)
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Table 5.2 (continued)

Symbol

¢

Name
Mobility

Automation

Manual task

Policy
constraint

Complexity

Need for
improvement

External
resource

Uncertainty

Using an Interaction Room for Software Project Scoping (IR:scope)

Interpretation

The process step is to be executed on mobile devices. This annotation
is helpful when the mobilization of a process is planned in the
Interaction Room. It allows the stakeholders to identify early on which
elements are to be provided on mobile devices and what continues to
be available through classic channels. For a public transport company
for example, this could apply to process steps such as purchasing and
validating passenger tickets.

The process step is to be automated. In digitalization projects in
particular, this annotation can be used to indicate which process steps
currently taking place off-line will be supported by IT in the future.
This may, for example, include simple processes such as address
changes, but also more complex functions such as automatic
confirmation of coverage in an insurance company.

The process step can and will not be automated. Even in the course of
ongoing digitalization, there will be process steps that require human
expertise, for example to make decisions based on numerous criteria
and to handle exceptions. Examples of such processes include
underwriting complex risks in reinsurance and making decisions about
therapy measures in rehabilitation.

The process step is subject to certain legal or organizational
constraints that have to be taken into account in the redesign or
technical implementation. A variety of such policy constraints is
possible, such as consumer protection rules for investment
transactions prescribed by the Markets in Financial Instruments
Directive (MiFID) and international directives for handling goodwill
cases.

Executing the process step is more complex than it may appear at first
glance. Experts have to be involved in order to carry it out (or
technically support it). The complexity of the process step will usually
manifest itself in business aspects (such as calculating duties for
international trade).

The process step is to be redesigned in order to optimize it or adapt it
to new requirements. Many motivations are possible for this change.
The improvement may be the core of the planned project because it is
necessary to enable other conversions, or it may be an opportunity
when a process is being modernized anyway.

The process step is carried out by a participant outside the own
organization. For example, e-commerce providers may use third-party
providers to obtain information about client creditworthiness. The
annotation indicates risks arising from depending on third-party
providers, such as occasional non-availability or changing contract
models.

There is uncertainty regarding central aspects of executing or
supporting the process step. This may include rather precise questions
for which answers still need to be obtained (e.g., up to what delivery
weight an online shop wants to offer free shipping of orders), or
broader issues that remain unresolved (such as how certain youth
protection directives will be implemented in shipping). The difference
between the complexity and uncertainty annotations is that a complex
problem has already been largely understood and identified as
elaborate, but in contrast to uncertainty, no essential questions remain
unanswered.
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e Process steps that not only have a value and/or effort annotation but also an
uncertainty annotation are considered especially critical. In this case, the value
and/or effort symbolized by the annotation is combined with the risk that the
process step and/or requirement for it has not been adequately understood by the
team yet. This can lead to delays in realization or even incorrect implementation
if the uncertainty is not adequately resolved.

Besides examining the process steps individually, it is just as important to
examine several semantically related and interdependent steps. An potentially critical
combination such as an external resource that delivers an essential business value not
only exists in this perspective when the corresponding annotations are attached to the
same element, but also, for example, when a value creation activity in a process
canvas follows an activity carried out by an external participant. If the external
resource is not available, this affects downstream activities. In case of activities
identified as adding especially high value, this can lead to undesirable function or
quality impairments. One should therefore always examine whether upstream
activities introduce specific challenges that are no longer taken into account down-
stream. For example, a policy constraint highlighted by an annotation in one process
step may impose specific data privacy requirements—in this case, stakeholders
should make sure that downstream steps are marked with corresponding security
annotations, to make sure the privacy requirements will be considered there.

5.4 Object Canvas

While the process canvas presents the dynamic process sequences of the application
domain, the focus of the object canvas is on the business data and artifacts that are
handled by these processes. Rather than presenting a complete and precise object
model, the object canvas shall provide a high-level overview that enables all
stakeholders to understand the involved data structures as intuitively as possible.
With a scope of no more than 40 object types, the object canvas does not need to
reach the level of detail of a traditional class diagram, but just provide an overview
of the information landscape for the application domain. A pragmatic methodology
and notation similar to the process canvas are used to establish this overview.

5.4.1 Methodology and Notation

Various strategies for pragmatically outlining the object canvas are possible
depending on the application domain and project focus:

If the domain and project are primarily defined by data structures (e.g., when the
processes largely consist of reading and writing data), it is recommended to begin
population of the IR:scope with an object canvas. In an initial brainstorming ses-
sion, a handful of data objects that are considered especially central for the project
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is collected from the stakeholders. Using these as a starting point, the stakeholders
then identify additional, related objects until they have the impression that a suf-
ficiently complete picture of the project-relevant data structures has been drawn.

If, however, the domain and project are more strongly defined by the actions of
various participants, i.e., by business processes, then modeling should begin with
the process canvas as described in Sect. 5.3. All objects affected by the process
steps are noted on the object canvas—initially only as a loose, disconnected col-
lection. After the process canvas is complete, the stakeholders begin to structure the
terms on the object canvas by including relationships, adding more objects, and
removing irrelevant and/or redundant terms.

A formal notation such as UML class diagrams is deliberately eschewed for the
sketching of the object canvas, to keep the learning curve as flat as possible and
allow stakeholders who are not familiar with formal modeling languages to par-
ticipate without fear of syntax requirements. Instead, stakeholders are encouraged to
use the minimal notation shown in Fig. 5.3 with the following elements:

e Rectangles represent object types that are relevant in the application domain.
e Lines represent non-directional relationships between the data.

These very generic semantics were chosen to avoid assumptions about the type
of data described in the sketches. The data symbolized by a rectangle may be a class
in the sense of object-oriented analysis, but also an attribute of such a class (it is
premature to decide at this point which data will ultimately be implemented as a
class and which as an attribute). The rectangle may also represent a document that
contains unstructured information, or an abstract concept with no direct equivalent
in the implemented information system.

The representation of the relationships between data as plain lines is just as
generic. Arrowheads are purposely omitted from the basic notation since their
semantics in data structures are not as clear as in process sequences: An arrow
between two model elements could be interpreted as “is part of” or “contains,”
alternatively as “generated by,” “influenced by,” or “depends on,” or have other
contradictory meanings. The undirected line merely expresses an intuitively iden-
tified relationship which needs to be stated in concrete terms in more detailed
models to be created later in the project. However, it does not suggest a specific
meaning (which would vary between the various objects anyway).

Undirected
Object/Data M

) Directed
Inheritance T \ / J/ relation

Fig. 5.3 Notation for object canvases
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If necessary, object canvases can, however, be refined with additional notation
elements, in order to clarify relationships in especially complex data structures:

e Directed relationships can be represented by lines with open arrowheads. In this
case, the semantics of the relationship should be noted on the arrow in verb form
(e.g., “includes”).

e Inheritance relationships can be represented by lines with closed arrowheads,
with the arrow pointing to the superclass, similar to UML.

Inheritance relationships and multiplicities should be used sparingly and only
where necessary to clarify relationships between certain data structures. An object
canvas can and should not be refined into a detailed class diagram in an IR:scope.

Even in the expanded notation, the specification of aggregation and composition
relationships is discouraged since the syntax and semantics of the UML notation for
these concepts can be easily misunderstood by stakeholders with no modeling
experience. Where necessary, aggregation or composition relationships can be
shown by correspondingly labeled directional links or appropriate multiplicities.

Figure 5.4 shows an example of a simple object canvas that was developed by a
mixed team of business and technology experts in order to establish a common
understanding of the concepts and elements of a portfolio management system for a
health insurance company.

This canvas gives an overview of the most important concepts needed to
describe insurance rates, but without specifying a concrete implementation (e.g., in
the form of an object-oriented or relational structure). While information such as
“price level” and “tax deductibility” will probably be modeled as simple attributes
of a “rate” object, the “insurance terms” and “service description” are likely
unstructured text documents that cannot be captured in object structures. However,
all that matters in this presentation is to show the domain-specific data and rela-
tionships that need to be represented in the software under development.

The IR coaches have two tasks while outlining such an object canvas: Firstly, they
have to ensure that all stakeholders have the same understanding of the terms used on
the object canvas. Stakeholders from different domains frequently have slightly dif-
ferent interpretations of a certain term without being aware that other interpretations
may exist. If this becomes apparent in the course of the discussion, the IR domain
coach is responsible for establishing a common definition with the stakeholders.

Secondly and especially for areas of the application domain that are already well
understood (and where everyone can join the discussion), it is typically very
tempting to record too many trivial details on the canvas. In contrast, the sketches
for aspects that are less well understood are often quite superficial. This poses the
risk of misunderstandings down the road: When the model is examined later, it is no
longer clear whether the areas that appear deceptively manageable actually have
such a simple structure, or whether the creators of the model lacked knowledge of
their actual complexity. Areas of the model that appear very dense at first glance
can also suggest a level of complexity that does not exist upon closer examination.
It is the responsibility of the IR coaches to keep an eye on such imbalances and
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Fig. 5.4 Example of a simple object canvas

focus the discussion on aspects that are especially complex or not sufficiently
understood yet.

5.4.2 Annotations and Analysis

Supposedly simple object models often conceal a considerable amount of domain
knowledge, constraints, uncertainty, and stakeholders’ gut feelings that cannot be
explicitly expressed in formal modeling languages such as the UML. However, this
informal additional information is at least as important for the correct implemen-
tation of the data structures as the details specified in an object model. In order to
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express such valuable background knowledge explicitly, the stakeholders can add
the annotations shown in Table 5.3 to the object canvas.

The annotation of the object canvas typically begins with the business value,
user value, policy constraint, and complexity annotations along with one or two
other effort annotations related to the application domain (such as the accuracy,
security, flexibility, and external resource annotations). Additional annotations can
be assigned to the model in subsequent rounds as needed.

Following the annotation of the object canvas, the IR domain coach asks the
stakeholders to explain and discuss the annotations they assigned to the model
elements. The detailed comments made in this process are recorded, so they are
available later in the project. The analysis of the individual annotations and their
combinations on various data structures also provide insights for prioritizing and
estimating the implementation effort. In addition to the obvious effort implied by
annotations such as accuracy, security, and flexibility, not only combinations of
value and effort drivers but also combinations of certain effort drivers have to be
considered as especially effort- or risk-intensive:

e While the combination of the flexibility and manual task annotations, for
example, appears unproblematic (and in fact, each of these annotations may
suggest adding the other), the combination of the flexibility and automation
annotations is particularly critical: While data is to be captured and/or processed
automatically on the one hand, structural changes to this data are already
foreseeable. This is expected to require additional effort either to design suffi-
ciently flexible data structures in advance or to adapt them again later—with the
added risk of incompatibilities or errors creeping in during flexible design or
subsequent alterations.

e Conlflicts between annotations can also be considered warning signals: A data
structure marked with the invariability or deprecation annotations as well as a
value or effort annotation such as flexibility, mobility, or business value is
expected to realize a (new?) functional requirement or business value on the one
hand, but is apparently classified as a legacy component on the other hand, for
which no further development seems reasonable. This requires either the real-
ization of elaborate adaptation or replacement mechanisms for the affected data
structures, or a reassessment of the strategic value of the legacy system.

e Beyond the combinations and collisions of individual annotations, examining
the canvas as a whole can also be revealing: Larger areas without annotations
are suspect—rather than assuming that everything is clear to all stakeholders in
this area, it often appears more likely that none of the stakeholders thought hard
about such areas and identified challenges that may still be concealed there. This
sometimes becomes clear in the course of an uncertainty annotation round, when
question marks are suddenly placed in model regions that were previously
lacking annotations.

e The informative value of annotations assigned too ubiquitously also has to be
considered critically: At the start of an annotation round, the IR method coach
points out that a correctness requirement naturally applies to all data, but that the
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Table 5.3 Annotations for data structures on the object canvas

Symbol

AVAYA | Business value

®
gy

=

L 7

)

@)
b

Name

User value

Accuracy

Security

Flexibility

Mobility

Automation

Manual task

Policy
constraint

Complexity

Interpretation

The data is of particular value for the provider of the software
system. This can apply, e.g., to client user profiles in an online shop.

The data is of particular value for users of the software system.
Customer ratings in an online shop are an example of this.

The data is subject to particularly high requirements with regard to
timeliness, precision, or consistency. Typical examples include the
timeliness of prices for securities, the precision of sensor data, or the
consistency of cached data.

The data is particularly sensitive and therefore needs to be protected
against unauthorized access or loss. Protection can take a variety of
forms such as encrypted transmission, creating backups, or
electronic signatures.

The data is subject to foreseeable structural changes, for example
due to technical or legal evolution. Such flexibility is especially
important for companies offering purely digital products: Insurance
companies, for example, have to maintain numerous contract
variants for several product generations in parallel. The situation is
similar, e.g., for mobile telecommunication service providers,
although they can handle the conversion of legacy contracts to
current contracts more pragmatically.

The data is to be obtained or made available on mobile devices. This
annotation is especially relevant when the data volume for the
mobile devices is high or subject to demanding timeliness
requirements, or when transmitting data captured on mobile devices
to a central back-end is critical.

Data capture or processing is to be automated. This annotation is
especially relevant for digitalization projects when legacy data is to
be made accessible for digital processing.

The data is available in a format that is not suitable for automatic
processing. Examples include text documents or other unstructured
data sources where preparation for automated processing is not
possible due to their semantic complexity or not desirable since the
process in question will continue to be handled manually.

Obtaining, processing, or storing the data is subject to particular
business or technical basic conditions. Examples include retention
periods and requirements for the type of data that needs to be
captured for executing a process (e.g., bookkeeping and accounting
regulations).

The structure or processing of the data is more complex than it
would appear at first glance. This annotation is helpful when
stakeholders are tempted to model complex data structures in detail
in the Interaction Room instead of limiting themselves to the big
picture. The annotation can indicate which of the model elements
that all appear simple at first glance harbor especially high
complexity.

(continued)
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Table 5.3 (continued)

Symbol ' Name

Invariability

o

Deprecation

X

Need for
improvement

External
resource

Uncertainty
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Interpretation

The data structure can/must not be changed (e.g., because it comes
from an unchangeable legacy system). Especially in migration or

adaptation projects where “greenfield” software development is not
possible because of constraints established by an existing software
landscape, it is important to maintain an overview of where there is
design freedom and where existing structures have to be respected.

The data will not be available anymore in the future (e.g., because
the data source will cease to exist). This annotation is used mainly
in migration and adaptation projects to indicate which data
structures have to be replaced by new structures in the future and
what data will no longer be available to the new system.

The data requires structural or qualitative revision (e.g., to enable
new types of analyses). Altering existing data structures is a drastic
change that can be highlighted early on with this annotation. Among
other things, it requires careful deliberation about the migration of
data in old structures and the adaptation of all components working
with this data.

The data comes from an external source. This means it is necessary
to take into account that this source (e.g., an external currency
converter) may not always be available, or that the influence on its
quality and business model may be limited.

There is uncertainty about central aspects of the data structure or
content. This uncertainty may be of a specific nature (e.g., regarding
value ranges or validation rules for certain data types), but it can
also affect larger parts of the design, for instance when it remains
unclear in a logistics system what data is needed to describe
international freight traffic.

accuracy annotation should only be applied to structures requiring unusually
high attention. Yet some stakeholders tend to be generous when assigning
annotations. If annotations are assigned to more than a third of the model
elements, the IR coaches should question which elements are actually special
value or effort drivers that demand above-average attention.

5.5 Integration Canvas

The integration canvas shows the system under development in the context of its
neighboring systems. This clarifies communication with and dependency on other
components of the system landscape. Typically, the canvas has a star-shaped
structure with the software system under development in the middle, connected to
the related systems by arrows. Like the other canvases, the integration canvas has to
remain manageable rather than getting out of hand and becoming a complete
infrastructure model. Therefore, it presents the software being developed in the
context of at most 20 important related systems.
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5.5.1 Methodology and Notation

While the stakeholders sketch the process and object canvases, the integration
canvas is typically filled in parallel: External components or organizations that play
a role in process steps are arranged on the integration canvas around the software
being developed. Data that is produced or consumed in process steps and
exchanged with external participants is recorded on the object canvas in the form of
data objects and as arrows systems on the integration canvas.

The notation of the integration canvas is limited to a minimum syntax as shown
in Fig. 5.5:

e Rectangles represent components of the system landscape or other components that
the system under development (shown in the center) needs to communicate with.

e Arrows represent the direction of data flows between the components. The
transmitted data entities are noted as arrow labels.

Even though the appearance of the integration canvas is largely defined by the
data flow arrows, it differs from classic data flow diagrams in several ways.

For one thing, the purpose of this canvas is merely to show what data is
exchanged with which components, but not to model all data flows in the system
landscape. For this reason, data flows between the related systems are omitted,
putting the focus on data exchanged with the software system under development.

Whether the communicating components are internal or external to the organi-
zation, and whether they are technical, institutional, or human communication
partners, is also not differentiated. The aim of the integration canvas is just to create
awareness of the relationships, so the stakeholders can form an overall under-
standing of the dependencies and responsibilities between the components.

The types of data that can be exchanged with these communication partners are
correspondingly broad: The arrow labels can describe structured or unstructured
data of any kind. However, stakeholders should ensure that any data noted here is
reflected on the object canvas as well, to arrive at a comprehensive picture of the
system’s data structures.

Fig. 5.5 Notation for
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In the spirit of pragmatic modeling, the data flow arrows in the integration
canvas do not depict the exact communication protocol but limit themselves to the
main direction of the data delivery (if the component in the project focus, for
example, requests creditworthiness data from an external rating agency, only the
incoming arrow with the label “credit report” is drawn, but no outgoing “credit
report request” arrow).

Figure 5.6 shows an example of a simple integration canvas for a health
insurer’s portfolio management system which was created by business and tech-
nology experts in the course of an IR:scope population.
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The related systems shown here are both components internal to the insurance
company (such as the commission and benefits systems) and external participants
and services such as the tax office and insurance associations. Communication with
the related systems is therefore quite varied. It may consist of the structured, auto-
mated exchange of data (access to rate descriptions in the product table for instance)
or the manual transfer of unstructured data (such as reports to insurance associa-
tions). At the abstraction level of the interaction canvas, the only relevant aspect for
the stakeholders is what data is exchanged with which components. The concrete
exchange formats and protocols are precisely specified in the system design later on.

Parallel modeling of the process, object, and integration canvases ensures that
the business world to be supported by information technology is examined from
three complementary perspectives: What processes occur, what data is processed by
them, and with what external components is this data exchanged? The IR coaches
are tasked with maintaining an overview of the content in these three canvases and
pointing out gaps or contradictions that arise.

5.5.2 Annotations and Analysis

Stakeholders can mark especially critical aspects that will need to be observed
during the integration of the various system components, using the annotations
listed in Table 5.4.

The integration canvas is initially annotated with the annotations policy con-
straint, complexity, external resource, invariability, and need for improvement. If
necessary, the IR domain coach can let the stakeholders add further annotations for
other challenges in the course of subsequent annotation rounds.

The ensuing explanation and discussion of the annotations provides background
knowledge and reveals requirements and constraints that often remain concealed in
classic presentations of a system landscape. Using the integration canvas, they can
be made explicit in the minds of the stakeholders responsible for integration or
operation. Analyzing the individual annotations and their combinations on various
components also provides insights about the effort and risks of integrating them.

In addition to the effort and risks already represented by the individual annotations
(such as the risk that an external resource provider may change its interface at short
notice, or the effort required to react to the failure of a critical external resource),
combinations of different annotations in turn indicate especially great effort:

e A combination of the high use and external resource annotations implies an
especially high risk: Not only is the developed system subject to a high load—
this load is in fact transferred to an external component over which the operation
has no control. If the external resource fails, a high number of users are affected
with potentially serious consequences.
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Table 5.4 Annotations for components on the integration canvas

Symbol Name

>

High use

Security

Reliability

Mobility

Policy
constraint

Complexity

Invariability

Deprecation

Need for
improvement

Interpretation

The component or interface is continuously or occasionally subject to
heavy loads. This is typically the case when a process step involving
an external contractor or participant is executed particularly often, for
example when reports are exchanged regularly between social
insurance organizations.

The component or interface has to meet special requirements to protect
its functionality or data against attacks or loss. Depending on the
conceivable dangers or attacks, it may, for example, be necessary to
encrypt communication to protect against unauthorized access, or to
design the external components redundantly.

The component is subject to especially high availability requirements.
Depending on the concrete requirements of the software being
developed, this may mean that the duration and frequency of failures
are not permitted to exceed a certain threshold, or that the component
must be designed with redundancy to switch to a backup component in
case of failure. This may result in additional requirements to ensure
data consistency between the redundant components.

The component needs to be available on mobile devices. This
annotation is useful to represent the distribution of the system
components across mobile devices and the back-end using the
integration canvas. Components with a mobile availability requirement
typically result in higher development and testing effort to ensure
compatibility with various mobile platforms.

The component or interface is subject to special business or technical
constraints. These could, e.g., include legal restrictions on the location
where cloud applications are hosted.

Handling the component or interface is more complex than it appears
at first glance. The annotation indicates that integrating the component
requires special effort—for example because data formats have to be
converted, or because the exchange format or communication protocol
being used is particularly complex.

The component or interface can/must not be changed (for example
because it is a legacy system). This restriction is often found in
enterprise IT landscapes that developed organically. Their legacy
systems are to remain unchanged since adaptation and quality
assurance would demand excessive effort (provided that the required
expertise still exists within the company).

The component will no longer be available in the future. In migration
and adaptation projects in particular, this annotation can be assigned to
components that are to be replaced in the course of the project or will
be eliminated in the future.

Certain aspects of the component or interface have to be adapted or
optimized. This need for improvement can consist of work required to
make the main project objective possible, or optimizations that can be
realized in the course of conversion work which is planned anyway.

(continued)
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Table 5.4 (continued)

Symbol | Name Interpretation
_@_ External The component is an external resource, so there is limited influence on
resource its availability and quality. At what point a component is considered

external depends on the possibilities for influence within the scope of
the planned project: Even components that are managed within the
company but not part of the planned project may need to be designated
as external. In other situations, it may be sufficient to only designate
components as external if they are actually operated by independent
organizations. The annotation is recommended in both cases if a loss
of control and reliability risks are expressed due to the externality of
the component.

@ Uncertainty There is uncertainty about central aspects of the component or

® interface, for example regarding concrete details of the communication
protocol or more general questions regarding the ways and means to
integrate an external service.

e Combinations of the mobility and complexity annotations appear critical as well:
If the mobile connection of a certain component as such represents a major
technical and process challenge, the mobilization of a component already iden-
tified as complex appears especially critical. Taking a closer look at the challenges
associated with this mobilization project in an IR:mobile could be worthwhile.

5.6 Cross-Canvas Analyses

The annotations provide initial indications of where difficulties might lurk in the
course of the project, where additional expertise needs to be developed, and what
areas leave little room for compromise.

In addition to examining individual canvases, an overall view of all canvases in
the Interaction Room is worthwhile as well. The annotation patterns described in
the preceding sections can be applied here again. Semantically related or interde-
pendent model elements with colliding or mutually reinforcing annotations may not
just be found on the same canvas, but also on different canvases: For example, if a
process step is annotated with high business value on a process canvas while the
system responsible for data provision to that step is marked for deprecation on the
integration canvas, alternative solution for obtaining the required data in the future
must be discussed.

In addition to such annotation combinations and collisions distributed over more
than one canvas, the individual canvases should also be examined for possible
challenges that are not taken into account in the corresponding place on another
canvas—for example, if a certain data structure is marked as security-critical on the
object canvas even though no corresponding annotations appear on the process
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canvas, and no need for corresponding security precautions in the respective
components is indicated on the integration canvas.

The following combinations of concrete annotations send strong signals for
looming future problems, some of which may manifest themselves in the course of
the system’s development, while others may only become apparent when the
system is put into operation. While these annotations could easily be identified as
critical combinations when applied to the same model element, their combination is
often not apparent when examining an overall canvas or relationships between
several canvases. Therefore, an overarching review of all canvases should explicitly
consider the following combinations of annotations:

e Security and flexibility: Recurring difficulties or at least additional effort can be
expected in the system’s life cycle in order to adapt the security precautions to
changeable processes, architectures, technologies, and so on. Strategies should
be developed to isolate the security infrastructures from the changeable elements
of the system as far as possible.

e Security and external resource: All stakeholders need to be aware that typi-
cally, security can only be guaranteed within the boundaries of their own
component, but is expected by the user of the system as a whole. Measures need
to be developed to minimize the loss of control at the system boundary as far as
possible.

¢ Deprecation and business/user value: The stakeholders need to ensure that the
identified value can be provided even after the component is replaced. There is,
however, a risk that the annotated value aspects may be restricted at least
temporarily.

e External resource and business/user value: The stakeholders need to be aware
that the value emphasized by the annotation is provided by a component on
which the organization has limited influence. There is a risk that the corre-
sponding function may later be provided in a manner that no longer meets the
requirements for creating value. The stakeholders therefore need to consider
whether the corresponding function could also be provided by components
operated internally with greater control.

¢ Complexity and business/user value: The emphasized value is to be provided
by a component that is more difficult to implement than the average component.
This leads to a higher risk, and sufficient resources should be provided to
mitigate the risk.

¢ Flexibility and business/user value: The emphasized value is to be created by a
component for which the requirements and realization are expected to be subject
to significant change. This bears the risk that the value cannot be provided with
adequate quality anymore after future changes.

Finally, the combination of uncertainty annotations with other annotations is
considered especially risky: In this case, a value, effort, or risk driver is already
known, but an uncertainty associated with this challenge (or another challenge that
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could affect the realization of the element) may lead to unforeseen problems or
additional effort.

Some annotations are in direct opposition to each other—if they are combined,
the constellation should be critically reviewed, potential misunderstandings should
be clarified, and an alternative representation should be sought:

¢ Invariability, deprecation, and need for improvement: Each of these anno-
tations excludes the other two, since simultaneously retaining, changing, and
replacing a system is not reasonable.

e Invariability and flexibility: The challenges emphasized by these two anno-
tations are incompatible, indicating either a misunderstanding between the
stakeholders or the need to reclassify the affected business aspect or technical
component.

Such inconsistencies, especially when examining several canvases in combina-
tion, are quite common due to the pragmatic modeling processes of the IR:scope.
The IR coaches should not attempt to interrupt the cognitive flow with constant
consistency requests during the modeling and annotation rounds, but strive to
resolve them during the subsequent discussion of annotations. It can also be helpful
to transfer the annotations from one canvas to the linked elements of another canvas
in especially critical areas during a more intensive subsequent analysis of the
overall picture.

5.7 Workshop Structure and Follow-up Activities

The process of populating an IR:scope with models and annotations is relatively
flexible and not subject to a large number of rules. In general, the initial definition
of project objectives culminates in the writing of a fictitious “press release” that can
be used by the IR domain coach to refocus the stakeholders whenever the dis-
cussion tends to get sidetracked. Then, the requirements are collected and priori-
tized in more detail on the feature canvas.

What happens next depends on the project and the orientation of the partici-
pating stakeholders: The process, object, and integration canvases have to be filled
in order to develop the business domain and IT landscape in which the project will
take place. However, the sequence in which this happens is not fixed but depends
on which canvas promises the most intuitive path to understanding the domain.

For many information systems, the simplest approach is to access the domain by
outlining the business processes on the process canvas, while the object and inte-
gration canvases are filled loosely “on the side” whenever insights about data and
system structures are gained in the course of process modeling. If the system being
developed is more back-end-centric, less user-oriented, or even involves system or
data migration, it may be more helpful to approach the requirements through the
objects that will be managed by the system. In this case, the stakeholders need to
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ask, while modeling the object canvas, which related systems supply this data (to be
sketched on the integration canvas) and which processes deliver and handle the data
(to be sketched on the process canvas). This approach can be easier for the
stakeholders, especially when the business experts tend to grasp their domain by
examining concrete cases, forms, and documents rather than by reasoning about
generic business processes. Using the integration canvas as the primary canvas is
less common, but indicated, for example, when the project focus is on replacing a
legacy component with a new solution.

While the primary canvas is outlined cohesively as the stakeholders, for
example, move through a process step by step, the content of the other canvases
populated on the side initially remains fragmentary. The other canvases are com-
pleted when work on the primary canvas is finished, and missing data structures and
relationships are added.

Selecting a “leading” canvas for the stakeholders to focus their modeling efforts
on while populating the other two canvases in parallel and subsequently completing
them has proven itself as an efficient way to obtain a sufficiently complete and
consistent description of the domain—without asking the stakeholders (who are
usually less skilled in modeling) to complete three separate modeling cycles.

Stakeholders with classic modeling experience may object that continuously
keeping all three views (processes, objects, and integration) consistent with each
other and discussing them in the overall view is complex and hardly realistic. This
objection is certainly justified when working with detailed, formal models (e.g., in
the UML). However, giving up the completeness and precision requirements in the
Interaction Room and radically simplifying the notation syntax and modeling depth
makes a parallel examination possible. Especially in the early project phase, this
high-level view delivers more valuable insights than attempting to model all aspects
in detail.

The annotations assigned by the stakeholders after the process, object, and
integration models are sketched also make an essential contribution to these
insights. In several annotation rounds, annotations are first added to the primary
canvas and then to the other canvases, as described in Sect. 3.3.

The parallel examination of processes, data, and system components, as well as
the annotation of important value and effort drivers, leads to the development of a
high-level overall understanding of the system relationships by all stakeholders.
Misunderstandings about structures and processes are avoided, while inconsisten-
cies, gaps, and redundancies become apparent early on. This overall understanding
is not just essential for deriving reliable recommendations for the subsequent
project phases, but also helps to highlight unanswered questions, existing risks, and
important basis conditions more completely and concretely.

Completing the IR:scope population marks the transition from project scoping to
project implementation. At the end of such a workshop, a high-level list of
requirements and a high-level system model have been developed. While these are
not yet complete, they are supported by all stakeholders, and all of the stakeholders
should have the impression that at least the most critical points have been resolved,
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the most essential questions have been answered, and the major uncertainties have
been identified.

In other words, a more detailed specification of some aspects is likely still
required, and more questions are sure to arise during the conceptual design and
development process, but there should be no more big surprises or major conflicts.
Above all, the value, effort, and uncertainty annotations identify what aspects
subsequent refinement steps should focus on, so that precise modeling results in
genuine insights rather than merely constituting a diligent but routine piece of work.
Assigning, explaining, discussing, and recording the annotations can therefore be
viewed as the most important step for gaining insights in the IR:scope. No other
modeling technique can achieve insights so early and document them as precisely.

Depending on the project’s complexity and constraints, detailing the model
sketches developed in the IR:scope can take place in the course of a classic
requirements engineering and specification process. The advantage is that the effort
can now be invested precisely on the aspects previously annotated as critical,
instead of being poured indiscriminately into the creation of a system specification
of full breadth and depth. Agile project management with the help of the IR:agile
can follow directly as well. Here the refinement of the requirements and specifi-
cations is realized from sprint to sprint (Sect. 8.2).

Reference
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Expectations for mobile applications have changed significantly in the last few
years. The simple urge to “have an app too” has grown into the strategic question of
how mobile applications can contribute to the success of a company.

This strategic question is based on the realization that the information and
communication patterns of employees and customers have changed over the years:
Accessing information and completing transactions anytime and anywhere has
become an everyday reality. Like our keys and wallet, the smart phone is always
with us, and always online. Access speeds and costs, device performance and
usability no longer constitute obstacles—neither for demanding tasks nor for
recreation. People organize a significant part of their economic and social com-
munication using mobile devices today.

Private experiences with mobile applications establish expectations among
customers and employees that are transferred to the business domain: The possi-
bility of mobile support results in an expectation of mobile support, even if there is
no intrinsically mobile aspect in the business. How these expectations can be met
economically—and especially how entirely new business models can be developed
through the innovative use of the mobile channel—is the great, disruptive challenge
that digital companies face today.

Leveraging the potential of mobile applications for the success of a company
requires

e Consistently focusing on the users’ needs, expectations, and altered behaviors;
Effectively putting the new technical capabilities of mobile devices to use;
Taking the company’s existing structures and processes into account, and
thinking through the required adaptations.

This means that the challenges of mobile application development cannot be
boiled down to technical questions such as “Web-based or native app?” or choosing
the “right” mobile operating system. They mainly lie in the critical examination of
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suitable product variations, entirely new forms of addressing and supporting cus-
tomers, and changes to the company’s business processes and business models.

New information and communication patterns enabled by mobility are, however,
still clashing with proven patterns of product and service offerings, established
marketing approaches and business processes, both in the business departments and
enterprise IT. Established patterns have made the company successful in the past
and are therefore deeply anchored in the minds of decision makers and company
structures.

Even the relatively young companies of the Internet economy occasionally have
a difficult time responding to the expectations and demands of users in the mobile
world. This is illustrated by Facebook’s long search for monetization options for its
mobile application (Carmody 2012). Large companies from traditional industries
such as banking, insurance, media, and health care exhibit even greater inertia.

Initiating the changes required for the mobilization of processes and business
models in established companies requires equal amounts of business expertise,
conceptual skills, creativity and technical know-how. Experience has shown that
the various stakeholders in a company can only contribute their respective expertise
to the development of a mobile strategy or concrete applications in a joint, highly
interactive process without working against or past each other. The Interaction
Room for Mobile Application Development (IR:mobile) offers the corresponding
methodical framework.

The objective of an IR:mobile is to develop the vision of a mobile application
that is tailored to the needs and requirements of the targeted user groups. Due to the
special opportunities and challenges associated with mobile devices, but especially
because of the wide variety of contexts in which a mobile app can be used, its
development requires much more intensive preparation and awareness of the users
and fields of application than what is required for the development of classic
information systems. The conceptual design of a mobile application can therefore
usually not be realized in an IR:scope (Chap. 5), but requires the methods of the
IR:mobile.

6.1 Relevant Stakeholders

An IR:mobile mainly requires the roles that are also used in the IR:scope: The IR
method coach (Sect. 3.5.1) is skilled in applying the IR:mobile methodology and
leads the discussion while the IR domain coach (Sect. 3.5.2) is familiar with the
business domain and ensures that the IR elements are used as effectively as possible
to answer the most difficult questions of the domain. In addition to these external
experts, several internal experts are essential: The process owner (Sect. 3.5.3) is
responsible for the business processes targeted by the mobile solution. Application
developers (Sect. 5.1.1) and operations experts (Sect. 5.1.2) are in charge of
developing and maintaining the solution. Among these, the representatives of the
developer side in particular should already have mobile implementation know-how.
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The same applies to the interaction engineer (Sect. 4.1.3) who, in addition to
general usability expertise, mainly has to be familiar with the interaction possi-
bilities and limitations of mobile devices.

In addition, however, discussion in the IR:mobile also requires special mobility
and business development know-how. This is why the roles of mobility expert and
business developer described in the following sections are added.

6.1.1 Mobility Expert

The mobility expert is one of the team’s innovation drivers. He or she is familiar
with the technical possibilities of mobile devices, knows what functions are
available on which devices, and how mature and useful they are in practice. The
mobility expert is far from being a hardware nerd or platform evangelist: It is much
more important for this role to have an intuitive feel for the new possibilities offered
to the user by the technology, to know what makes mobile users tick, how they act
and entertain themselves, and what they expect. The mobility expert works closely
with the business developer and usability expert—with the former to discover and
develop new economic potential of mobility for the company and with the latter to
not only make the mobile solution user friendly, but to make even demanding
mobile users enthusiastic about it.

6.1.2 Business Developer

The business developer has to be familiar with the company’s business strategy. He
or she has to know the composition of the clientele and the strategic requirements
for the further development of products and services. The business developer has to
be familiar with the market in order to assess the planned further developments of
competitors’ business models. Based on this knowledge and expertise, the business
developer participates in the IR:mobile in order to identify digitalization potential
and mobilization solutions. The role’s tasks also include comparing ideas for new
products, services and customer groups directly to the company’s strategic direction
and helping to prioritize them.

6.2 Persona Canvas

Work in the IR:mobile focuses mainly on the strategic and conceptual preparation
for the development of a mobile application, rather than on examining concrete
processes, data structures, and technologies. In order to understand the initial sit-
uation, the users, and their needs, and to derive an interaction concept from this, the
stakeholders in the IR:mobile work on four canvases:
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e The persona canvas examines the various user groups who will work with the
mobile application and elaborates their individual needs.

e The portfolio canvas (Sect. 6.3) examines the market environment of the
company’s own and competitors’ services against which the new mobile
application will have to assert itself.

e The touchpoint canvas (Sect. 6.4) shows how users will work with the mobile
application in various day-to-day business situations.

e The interaction canvas (Sect. 6.5) serves to visualize the first drafts of dialogs
that shall implement the planned functionality.

Like any Interaction Room, work in the IR:mobile begins with the definition of
the project objective in order to focus the subsequent discussions. The stakeholders
prepare a statement for this purpose at the abstraction level of a fictitious “press
release” (Sect. 3.6), outlining the initial situation and requirements for the mobile
application being developed.

To align the business and user value of the planned mobile app closely with the
needs of the target group(s), the future users are the first focal point of the
IR:mobile: What are their preferences, what annoys them, what are their wishes and
needs?

6.2.1 Methodology and Visualization

In contrast to the development of classic business information systems, whose
target groups (employees and/or business partners of the company) are compara-
tively homogeneous and well known, and whose representatives can be invited
directly into the team (Sect. 5.1.3), the target groups for mobile applications are
often more fragmented, and not all of them can be represented on the team.

In order to make the users present and alive in the design process anyway, the
workshop participants develop personas (Cooper 2004). These are detailed profiles
of fictitious users representing the typical user groups. A persona is more than an
anonymous participant in a sample scenario. It includes a back story that allows the
stakeholders to put themselves in the person’s position and phrase requirements
from that person’s perspective. The detailed back story is intended to help a
stakeholder go beyond just nominally putting himself in the place of “the user”
while subconsciously projecting the stakeholder’s own opinions onto the user.
Instead, the stakeholders shall be made aware of how the users are different from
them, and what differing requirements the users could therefore have.

The stakeholders explore the personas through a number of guiding questions:
What is relevant for the assumed users? How are they connected? How do they
communicate privately, how in business? What are the different users’ life situa-
tions like? What are their general and relevant needs?

While everyone usually participates in a joint discussion in the IR:mobile, it can
be helpful to let the stakeholders work in small groups to develop the personas.
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Experience has shown that this leads to a more diverse spectrum of different per-
sonas than a discussion in a large group, whose creativity is quickly channeled into
common patterns. To focus the work on the most important target groups, no more
than five personas should be developed in the IR:mobile.

The characteristics of each persona are recorded in a “portrait” summarizing the
persona’s personality and expectations:

e Basics: Name, age, marital status, and occupation.

e Profile: Demographic information, personality, specific technical knowledge,
and special skills.

e Activities: Responsibilities and typical activities at work, private activities
(volunteering, recreation); interaction partners and interaction channels at work
and in private life; and ways to procure information, use of media, and
expectations for (technical) products.

Needs: Need for information, security, and recognition.
Values: Ideals, demands on self and others, and positive and negative factors
influencing decisions.

e Personal goals: Intrinsic motivation, role models, and aims in life.

After the personas are developed in small groups, they should be presented to all
stakeholders and discussed as a team so all stakeholders can familiarize themselves
with all personas. In order to do so, the portraits are posted on the persona canvas in
poster form. Feedback from the discussion is then integrated into the persona
descriptions.

6.2.2 Annotations and Analysis

Usually, not all types of users will use the planned mobile application to the same
extent. Depending on the application domain, the primary target group will tend to
consist of new or experienced users, technology or business-minded users, and
occasional or power users. Therefore, the relevance of the individual personas
should be weighted, indicating how critical the requirements and expectations of
each group are expected to be for the overall design of the mobile application.

In order to accomplish this, the relevance of the personas is evaluated with
business value annotations by the stakeholders in the course of the discussion, as
described in Table 6.1.

The number of annotations assigned to each persona provides a first impression
of the stakeholders’ assessment of that group’s relevance. The final weighting of the
personas is performed based on this background in the course of a brief team
discussion.

During the later annotation of the other canvases, care should be taken to assign
user-related annotations such as user value mainly from the perspective of those
personas that received the highest weighting in this step.
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Table 6.1 Prioritizing personas with value annotations

Symbol Name Interpretation
AVAYA  Business The persona is one of the primary target groups for the mobile
\' value application. In a marketplace application, for example, registered

buyers and sellers of goods can constitute two different primary
target groups while unregistered (anonymous) users and
administrators are secondary target groups.

6.3 Portfolio Canvas

The stakeholders in the IR:mobile next explore the desired scope of the mobile
application’s functionality by analyzing the current service and product landscape
of their own company and the industry.

Agreement should also be reached regarding the fundamental ambitions for the
mobile solution: What are the activities of competitors in this field? What level of
innovation is desired? Does the company want to establish novel, mobile-specific
service offerings, or even business models, or is a mobile presence and keeping up
with the offers of competitors the primary objective? Both can constitute successful
strategies, but the desired result has to be clear. Otherwise, there is a risk of
prioritizing resources incorrectly, or of various stakeholder groups’ differing
ambitions leading to conflicts and frustration.

6.3.1 Methodology and Visualization

Initially, the stakeholders obtain an overview of the competition—not in the form of
abstract market figures, but by exploration and visualization of various service
offerings. They take a critical, distanced look at the services currently offered by
their own company. In large companies in particular, employees may be more
familiar with their own intranet than with the breadth and depth of the information
and services provided to customers.

Printed screenshots of apps and Web sites, printouts of service offerings, printed
forms, and brochures—everything that is suitable for making the current landscape
of the company’s own and competing services tangible is used to visualize the
various offerings. The illustrative material is posted on the portfolio canvas, clus-
tered by topics and providers as shown in Fig. 6.1. Up to six clusters (for the own
company and up to five competitors) with a maximum of six artifacts each should
be formed in order to maintain an overview and focus on the most important players
in the market.

The participants then discuss which existing and new services will be offered
additionally or exclusively through mobile applications. Even at this stage, different
stakeholders with varying levels of business expertise and technology affinity will
have different expectations that need to be weighed.



6.3 Portfolio Canvas 125

Fig. 6.1 Example of a simple portfolio canvas
6.3.2 Annotations and Analysis

To facilitate these deliberations, the stakeholders add annotations to the artifacts on
the portfolio canvas, highlighting what appears valuable to them and where they see
innovation potential, a need for changes or gaps. The annotations in Table 6.2 are
used for this purpose.

These annotations can be added to visualizations of both the company’s own and
third-party offerings on the portfolio canvas, in order to not only highlight aspects
of the own offering that can be improved, but also draw inspiration from competing
offerings.

Analyzing the annotations assigned to the portfolio canvas provides a first
impression of the scope and benefits of the identified mobilization opportunities:

e The business value and user value annotations identify specific value drivers
that can arise from mobilization in the company’s own service portfolio or that
may already have been realized in competing offerings. Effort annotations are
deliberately not yet assigned to them at this point, so as to initially focus the
discussion on expectations rather than concrete solutions.

e The innovation annotation sends a mixed signal: On the one hand, offering an
innovative feature that was previously unavailable in the market but provides a
special added value for users is a powerful value driver. But on the other hand,
innovations are typically associated with a higher implementation and accep-
tance risk.

e The need for improvement annotation also serves as an indicator of additional
effort. It identifies business or technical aspects that have to be adapted in order
to support mobilization. This annotation, however, is initially not to be under-
stood as a restrictive counterpart to the value annotations, but merely as an
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Table 6.2 Annotations for artifacts on the portfolio canvas

Symbol Name Interpretation
AVAYA Business The mobilization of the annotated element makes an important
\" value contribution to the company’s business objectives. Field

service technicians of an energy supplier, for example, can
record descriptions and location data of power line and
transformer faults more precisely and efficiently using a
mobile application than on paper.

User value The mobilization of the annotated element creates a special
benefit for the users. A public transport company, for
example, can enhance client convenience by selling electronic
tickets using a mobile application.

=
%

Innovation The mobilization of the annotated element promises or
realizes a particular innovation potential. This means the
annotation identifies the “highlights” of the mobilization
project. These are often entirely new services that only
become possible through mobile access or the technical
capabilities of the mobile device. An example is the ability to
show additional information related to a camera image taken
with the mobile device, making orientation easier for tourists
in a foreign city.

L]
D
1 e

Mobility The annotated element (such as a service, information, process

D etc.) shall be mobilized. This annotation identifies artifacts on
the portfolio canvas that illustrate processes or data which are

currently not available for mobile use but where mobilization

is desired.
Need for The annotated element has to be changed in order to support
improvement mobilization desired here or at another point. Mobilizing

processes is not always possible directly. It may require
adaptations in the process being examined, as well as in
related processes. For example, mobilizing the ticket booking
process of a public transport company also requires
mobilization of the ticket validation process.

indication of which other process elements must not be disregarded during the
later development of a concrete solution (and only then will it possible to
estimate the corresponding effort).

Identifying the mobilization needs and opportunities is, however, just one
function of the portfolio canvas. Identifying and discussing possible innovations
and process adjustments also tests the willingness of the company to engage in the
changes that mobilization brings with it. Both supportive and restrictive conditions
in the company are discussed.

In the flow of brainstorming, the discussion can easily drift too far from possible
changes in the current portfolio to the solution domain. New processes for new
features are quickly suggested off the cuff, while other ideas are nipped in the bud
with the killer argument of established policy constraints. It is therefore the
responsibility of the IR coaches to initially keep the discussion on the level of
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building awareness of the opportunities, obstacles, and objectives of mobilization in
light of the current service portfolio. A more detailed examination of users and
usage contexts on the persona and touchpoint canvases is required before diving
into the solution domain.

6.4 Touchpoint Canvas

With the insights from the portfolio and persona canvases, the picture of the initial
situation and target groups for the planned mobile app is complete. The next step is
to understand how the system can support users in various activity phases. On the
touchpoint canvas, the stakeholders mentally follow the personas step by step in the
course of so-called user journeys and analyze their needs at each step: When does
the user interact with the company’s services? What are the conditions at these
points like? What motivates the user to access the mobile application? What options
does the mobile app offer to the user? Which factors determine whether a user will
“stay with us” or is lost?

6.4.1 Methodology and Notation

These user journeys are drawn up for one to five of the most important personas,
and outlined on touchpoint canvas: The stakeholders describe in which situations
(touchpoints) the user comes into contact with the business domain and/or the
company, and how a mobile application can support the user at these points. The
stakeholders look for answers to a number of questions at each touchpoint:

When/how often is the touchpoint visited (timing, trigger)?

What does the touchpoint look like, what are the conditions there (location)?
What communication options exist at the touchpoint?

What are the user’s questions and needs?

Is this a trust point, meaning that this is where the user decides whether or not to
continue using the service?

In particular, when the touchpoint is a trust point, i.e., a point where the user
could terminate the interaction with the application, additional questions have to be
answered:

e What aspects make the touchpoint a trust point?
e What needs of the user require special attention here?
e Are these needs due to the mobile interaction, or of a more fundamental nature?

Identifying the various stations along the user journey not only requires an
examination of how the currently offered services are utilized by the user. The
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stakeholders should also identify new contact situations where the user gains the
opportunity to access the service through the particular features of the mobile
channel. These can include contacts initiated by the user out of personal interest, and
contacts that are initiated by the company through the mobile application in new
usage contexts. The mobile app should therefore not be viewed as a complementary
communication channel that exists in parallel to the existing contact options, but as an
expansion of these. The stakeholders are therefore asked to develop ideas for con-
crete mobile services that provide the best possible support for users: At what points
of the user journey is it possible to better respond to user needs, where can added
value be created for them, where can new services be offered to them, and where may
it be possible for them to have new positive experiences?

The sequence of user interactions is recorded on the touchpoint canvas of the
Interaction Room as described in (Sect. 4.4). As in the IR:digital, up to ten
touchpoints per user journey are arranged in a coordinate system of touchpoint
events and touchpoint lanes that describe the interaction triggers and interaction
channels. The situation is briefly described for each touchpoint: Where is the user
located? What is the user doing? What are the ambient conditions?

Figure 6.2 shows an example of a simple touchpoint canvas with user journeys
for a passenger and train conductor.

Persona: Passenger
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Fig. 6.2 Example of a simple touchpoint canvas
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Both use different channels to prepare for the train trip through different activ-
ities—on the passenger’s side, from trip planning to booking a ticket, from
boarding at the correct platform to ticket inspection and ultimate disembarkation,
and on the conductor’s side, from shift planning to multiple departures and ticket
inspections to the end of the shift. The touchpoints are described with the ambient
conditions. At the time of ticket inspection, for example, conditions on the train are
often crowded, a network may not be available, and the inspection is bothersome
for the travelers since it interrupts other activities.

The booking step also constitutes a trust point for the traveler. Another means of
transport could be chosen for the trip at this point (e.g., because taking the train
appears more expensive but no faster than traveling by car, or because there are no
more attractive connections to the desired destination). Both personas are involved
in the touchpoint event “validation,” which means this is a personal interaction but
with the use of mobile devices (insofar as mobile booking was used).

The IR coaches should ensure that the detail level of touchpoints does not get out
of hand, resulting in the precise modeling of a business process: On the touchpoint
canvas, the focus is not on modeling a concrete process sequence (which will be
examined in a later step) but on how a certain persona experiences a specific
activity (such as a train ride), and in what situations the persona comes into contact
with the planned mobile application.

6.4.2 Annotations and Analysis

After outlining the user journeys, the annotations in Table 6.3 are assigned to the
touchpoints in order to highlight critical aspects that need to be observed at these
points of contact.

The annotations are debated in a discussion moderated by the IR domain coach,
and their precise characteristics and backgrounds are documented according to the
schema in Appendix B. They constitute an important starting point for the initial
estimation of effort and prioritization of features in later stages of software
development.

Even at this stage, examining the overall picture of the annotated user journeys
for the various personas reveals points that deserve special attention in the detailed
conceptual design phase:

e The user journeys of different personas will typically converge in some
touchpoints but diverge in others. For touchpoints included in the user journeys
of more than one persona, the degree to which the annotations match should be
examined:

— When different personas visit the same touchpoint for the same reason, they
usually perform the same activity there (e.g., a regular and occasional
traveler purchasing tickets). The corresponding touchpoints should have the
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Table 6.3 Annotations for touchpoints on the touchpoint canvas

Symbol ' Name
AYAYA  Business value

o User value

<! Innovation
11,

Reliability
&

[!J Attractiveness

Need for
improvement

@ Uncertainty

®

Interpretation

Particular value is created from a business perspective at the
touchpoint. Such a value driver will often be the motivation to
consider the development of a mobile application at all. For a media
company, it may for example be worthwhile to develop an app that
informs users live about events in the course of football games.
Even if this function has no immediate monetary benefit, it can
ensure that the user does turn to other media providers to satisfy his
mobile information needs but remains loyal to the brand which he is
already familiar with on classic channels.

Particular value is created from the user’s perspective at the
touchpoint. Such added value for the user can take many forms,
ranging from a uniquely mobile feature (such as a navigation aid in
an unfamiliar city) to a function that conveniently covers a user’s
spontaneous need for information or service (such as booking a
cinema ticket).

A novel form of interaction or business transaction is realized at the
touchpoint. This innovation can be based on the technical
possibilities of the mobile device (e.g., augmenting a live camera
image by displaying additional information), or it can consist of a
novel business channel (such as identifying a rented car by a printed
barcode and transmitting the access code by text messaging).

The reliability of interaction at the touchpoint is of particular
importance. This is especially crucial at trust points (touchpoints
where the user may terminate use of the mobile service or turn to a
competing service), since disruptions can have a massive impact on
the entire user journey. If, e.g., the mobile purchase or validation of
a train ticket does not work reliably, the entire user journey for the
use of public transportation is at risk or associated with high
frustration potential.

A special usage incentive should be offered at the touchpoint.
Measures to increase attractiveness are especially interesting for
touchpoints that users tend to resist visiting—either because the
interaction step is unavoidable (such as paying for a
pay-and-display ticket) or because it is voluntary but bothersome
(such as participating in a survey). If high business value depends
on the touchpoint (e.g., collecting insights about user preferences),
incentive measures should be considered. These can make the
touchpoint more attractive or valuable for the user—for example, by
making the interaction playful, awarding loyalty points, or through
other mechanisms.

The interaction at an existing touchpoint should be improved. This
annotation can be used in particular when the existing mobile
support of touchpoints shall be enhanced in a project (e.g., replacing
static public transport schedule information with an application that
takes the current position of buses and trains into account), or when
the business processes underlying the touchpoint have to be adapted
in order to their mobilization.

Some aspects of the touchpoint are not yet adequately understood.
Examples include local ambient conditions, or the concrete
information needs of the user in the respective situation.
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same annotations in this situation. If this is not the case, possible reasons for
the deviations should be examined (e.g., the business value of the touchpoint
may be much higher for the frequent traveler and therefore annotated only in
his user journey).

— When different personas visit the same touchpoint for related reasons, they
often perform complimentary activities there, which means they interact
with each other (e.g., validation of a passenger’s ticket by the conductor). In
this case, it is not unusual for the touchpoint annotations in the user journeys
to be different. However, one should review whether the complimentary
aspects of the interaction are meaningful in relation to each other.

— When different personas visit the same touchpoint for different reasons and
carry out different activities there, one should examine whether this is
actually the same touchpoint or whether different touchpoints for the
respective activities should be defined in the individual user journeys.

e The combination of the value annotations business value and user value
indicates a touchpoint of especially high priority:

— When the business value and user value annotations are combined on
touchpoints in the same user journey, the interests of the provider and user
converge. This is an especially strong argument in favor of mobilizing the
corresponding aspects (e.g., the ability to book tickets online means greater
convenience for travelers and lower costs for the public transport operator).

— When the same touchpoints with value annotations are found in the user
journeys of different personas, this also implies a special priority because
more than one target group can be satisfied by implementing the corre-
sponding feature.

e Innovations are usually only worthwhile if they offer a concrete benefit,
because they are inherently risky:

— Innovation annotations should ideally occur in combination with business or
user value annotations, or at least contribute to the attractiveness of the
system.

— Innovation annotations that stand on their own need to be critically examined
to determine whether the assumed effort to implement the innovation is
justified.

— Innovation at touchpoints that require especially high reliability are also
worthy of examination, since ensuring reliability alone often requires sig-
nificant effort already. This is likely to be increased to an extent which
cannot be estimated reliably when implementing a risky innovation.

The user journeys outlined on the touchpoint canvas lead to a number of
requirements for the mobile application being developed. Instead of noting these
directly on the feature canvas of an IR:scope, thereby launching the detailed
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planning stage of software development, it is worthwhile to first utilize the more
in-depth understanding of the user perspective obtained by the IR:mobile stake-
holders to sketch initial outlines of the user’s interaction with the mobile applica-
tion, as described in the following section.

6.5 Interaction Canvas

The interaction canvas offers stakeholders the opportunity to roughly outline the
user experience (UX) that the planned mobile application will offer, based on the
ideas they developed during the population of the touchpoint canvas. Like all
canvases of an Interaction Room, the interaction canvas does not claim to produce a
complete interaction concept and sophisticated screen design. This is and remains
the responsibility of specialized UX designers. Based on the preceding detailed
consideration of personas and user journeys, the IR:mobile stakeholders do, how-
ever, have a comprehensive picture of the usage contexts in which the application
will be typically accessed. This puts them in an ideal position to outline possible
solutions for the user interaction, which can later be refined by UX experts.

6.5.1 Methodology and Notation

The stakeholders outline their vision of the dialogs that the user shall interact with
by drawing “storyboards” on the interaction canvas. Depending on the technology
of the mobile app, a dialog may refer to a Web page (in Web apps) or a screen (in
native apps).

Each dialog is visualized as a rectangle, representing a section of the screen or the
entire length of a Web page. Within the dialogs, the desired content and/or input
elements (text, input fields, buttons, and illustrations) are sketched simply and
without a formal notation. The layout of the elements in a dialog plays may serve as
an initial suggestion for future screen layouts. Rather than defining exactly what the
dialog will look like and where which elements will be placed, the goal is to develop
a feeling for how many user interface elements can reasonably fit on the screen.

This approach of sketching user interface mockups or storyboards is not new.
However, the dialogs of modern applications are rarely static—some dialog ele-
ments may change depending on user interactions, without switching to a whole
new dialog (e.g., by loading a new Web page). Simple notes and symbols such as
arrows can be added to the sketch to indicate such localized changes. Since
dynamic user interfaces come in infinitely diverse forms, and a precise specification
of the interface is not our goal at this point, the IR:mobile deliberately does not
define a set of methods or symbols for this step. Instead, any symbols understood in
the same way by all stakeholders can be used to show how a dialog should change.

If the changes within a dialog are so extensive that presenting them in the same
sketch would become too confusing, several versions of the dialog can also be



6.5 Interaction Canvas 133

Plan Your Trip ‘E Plan Your Trip

Origin: Origin: Dortmund
Destination: Destination: Berlin
Date: <| Oct 15 ‘ > Outward: 27 Oct 15 \ >

723 4
5 67 89701 Return: 24 Oct 15 \ >
 lesteTsTe ¢4

79 20 271 222324 25

[ Return Jdz6 275 295031 > X1 Return Journey

Buy Ticket I Buy Ticket

1

it

H

Your Ticket

=
‘ E Your Journey —

Dortmund-Berlin | Journey| +—————————> ?
13:48 Dortmund
74:171 Hamm
74:38 Bielefeld

valid 21 Oct 2015 98€ 715:37

Hannover

Fig. 6.3 Interaction canvas with the storyboard view of a changeable dialog

outlined and linked by arrows. A dotted line is drawn around the various sketches
of the same screen to emphasize these are different views of the same dialog, rather
than independent dialogs.

Figure 6.3 shows an example of a dialog for planning and booking a train
journey. As indicated by the arrows, the dialog “plan your trip” changes when users
check the “return journey” box, adding a selection box for the return journey date.
The dialogs “your ticket” and “your journey” are independent dialogs though (i.e.,
separate Web pages, if this was implemented as a Web-based mobile app).

For clarity, the modelers have refrained from explicitly showing further navi-
gation and interaction options here, such as opening a menu by tapping the top right
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corner, or backtracking along the dialog. The rationale is that such interaction
options are more easily made understood by describing that, e.g., “it must be
possible to return to the home screen from any dialog,” rather than spelling out all
the necessary arrows and thereby obfuscating the application-specific interaction
options that may not be obvious to every stakeholder.

To ensure that the stakeholders focus on the essentials in the course of modeling,
the interaction canvas should not contain more than ten dialogs and no more than
three versions of changeable dialogs should be outlined.

The interaction canvas can under some circumstances serve as an alternative to
the process canvas. It may especially be helpful as the primary driver for gaining
insights into the application domain when the stakeholders (all pragmatism
notwithstanding) have a difficult time with the comparatively abstract presentation
of the process canvas. This may be because they are accustomed to thinking and
acting in concrete business transactions based on existing paper forms. In particular,
for the development of new mobile applications that are highly defined by the
design of their user interface, initiating modeling through the interaction canvas can
be easier than through the process canvas.

In the initial modeling of interaction and process canvases, and in deriving one
of these canvases from the other, an important task of the IR method coach is to
make the stakeholders aware of the subtle differences between process and dialog
sequences, which are important for finding an efficient solution:

¢ Business processes typically encompass sequences extending over hours, days,
or weeks, with several participants working together. Parallel sequences are not
uncommon and may be affected by external influences.

e Interaction processes on the other hand only encompass sequences extending
over minutes or at most hours, with only one participant interacting with a user
interface. Parallel actions or external interventions in the dialog sequence are not
common.

Even though these differences seem apparent at first glance, it has been shown
that consistently maintaining the right abstraction level while outlining processes of
either kind is not easy in practice (especially for stakeholders with little modeling
experience). In modeling business processes, the level of detail quickly moves to
individual dialog steps, especially when the stakeholders are feeling their way
through the new development of a process step by step, guided by their personal
vision of the planned IT system.

When the IR method coach recognizes that the granularity of a process canvas is
moving to the dialog flow level, he can either attempt to guide modeling back to the
process level (if he has the impression that the dialog details are not contributing
any new insights), or suggest actually modeling the dialog flow first instead of the
process (if he has the impression that the stakeholders find it easier to approach the
domain this way).

The reverse case (choosing too high of an abstraction level for modeling an
interaction canvas) tends to occur rarely. At most it can indicate that the
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stakeholders consider the details of the interaction steps insignificant and want to
mentally explore the overall process in particular. If the IR method coach has the
impression that the desire to suppress interface details stems from wanting to avoid
an uncomfortable examination of domain details that are not understood yet, he
should attempt to motivate the stakeholders to explore precisely those details. If on
the other hand the IR method coach has the impression that the interface details are
viewed merely as a time-consuming manifestation of process details which are
already known, he should suggest moving directly to process modeling in order to
focus on the big picture.

A more common problem in the modeling of interaction canvases is that the
stakeholders lose themselves in irrelevant details, for example, when discussions
erupt about the placement of individual dialog elements on the storyboards. Similar
to object canvases, there is a risk with interaction canvases that trivialities are
extensively illustrated since their modeling is seductively simple and seemingly
productive. Meanwhile though, the actually challenging elements (such as the
visualization of complex information relationships or the realization of intuitive
gesture control) are not examined in sufficient depth. Here, the IR method coach is
responsible for noting early on when the discussion strays into irrelevant details,
and for guiding it back to the exploration of interaction aspects that are not yet
sufficiently understood.

6.5.2 Annotations and Analysis

The annotations in Table 6.4 can be used by the stakeholders to highlight especially
critical aspects on the interaction canvas.

In the first annotation round, the IR coaches offer the stakeholders only the
business value, user value, and comprehensibility annotations plus one or two
additional annotations that appear to be especially relevant for the application
domain. The focus can be expanded to include additional annotations in subsequent
annotation rounds as needed.

Unlike the annotations on the remaining IR:mobile canvases, the annotations on
the interaction canvas are not intended primarily to support strategic decisions about
the direction of the mobile application. Instead, they identify concrete value and
effort drivers that will have to be considered in the course of implementation. The
detailed discussion and documentation of the characteristics and background of
these annotations should therefore follow the schema in Appendix B.

The annotations on the interaction canvas also illustrate the points that require
special attention during the later refinement of the dialog outlines:

e C(learly the dialog elements annotated with the correctness, comprehensibility,
attractiveness, and/or flexibility effort drivers require an especially detailed UX
design, since challenges that go beyond fundamental usability requirements
have been identified here.
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Table 6.4 Annotations for elements on the interaction canvas

Symbol
AVAYA

v

L 7
-

Name

Business
value

User value

Innovation

Accuracy

Usability

Attractiveness

Flexibility

Uncertainty

Interpretation

The dialog, feature, or dialog element makes an essential contribution
to the value of the mobile application for the operator. This
annotation is used to identify model elements for which the mobile
application is being realized in the first place, differentiating them
from purely supportive features.

The dialog, feature, or dialog element is especially desirable for users
and/or has the potential to invoke great enthusiasm among users. This
annotation can be used to identify model elements that are expected to
cause users to work with the mobile application. The high-quality
implementation of such elements is especially critical at trust points to
avoid losing users.

The dialog, feature or dialog element constitutes a special business or
technical innovation. In addition to business innovations such as
providing a novel, location-based service, this annotation can also
identify technical innovations such as the use of gesture control in the
mobile application. It therefore symbolizes both above-average
enthusiasm potential and possible higher risks related to
implementing the function.

Ensuring correct input in the dialog (element) is of special
importance. While robustness to prevent incorrect input is a
fundamental requirement and therefore normally not annotated, this
annotation can be used, e.g., to identify input that needs to be verified
with special care, or particularly complex input validations. The
annotation can also point out that, when sensor data is used, e.g.,
GPS-based location data may be unavailable or of limited accuracy.

The comprehensible presentation of and/or the intuitive interaction
with the dialog (element) is of special importance. This annotation
should be used to highlight special usability challenges that go
beyond the common, basic requirements for the user friendliness of
interactive systems. Examples are the input or visualization of
especially complex data.

The form of presentation or interaction with the dialog (element) is
intended to create a special incentive to use the feature. This
annotation picks up the attractiveness annotation on the touchpoint
canvas to identify points where a special incentive to execute certain
process steps should be created, for example, through the use of
gamification techniques (Deterding et al. 2011).

The presentation and/or function of the dialog (element) must be
adaptable to various usage contexts. These may consist of different
target groups with varying requirements or abilities (e.g., different
fields of responsibility, languages or skills), but also different usage
situations (e.g., at work, during leisure time). Suitable adaptation of
the presentation or functionality is required for these cases.

The design of this feature is associated with especially high
uncertainty. On the interaction canvas, this typically consists of more
comprehensive questions regarding the exact business requirements
for the dialog (e.g., what data exactly needs to be requested). Design
uncertainty of the kind “in what corner should this button be” is
deliberately ignored on the interaction canvas, since visual design is
only defined in concrete terms later on by a UX designer.
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e Special care is particularly required for dialog elements that were not only
annotated with effort drivers, but also with the value drivers business value
and/or user value.

e The innovation annotation combined with the effort drivers mentioned above
indicates especially high risk. Innovation annotations that stand on their own
should be examined similarly to the examination of touchpoints. The innovation
annotation should always appear together with another annotation as a rule,
which justifies the implementation of an innovative technology and the asso-
ciated additional effort.

6.6 Cross-Canvas Analyses

In addition to the insights gained from the population of the individual canvases (as
described in the preceding sections), a number of insights can also be derived from
the cross-canvas examination of the sketches and annotations in the IR:mobile:

e During population of the canvases, the extent to which the previously defined
characteristics of the personas are reflected in the user journeys and dialog
sketches should be repeatedly reviewed. It is all too easy for stakeholders to
argue primarily from their own perspective in the course of the discussion, rather
than putting themselves in the position of the personas. In particular, for the
annotation with value drivers, care should be taken to relate the stated user
and/or business values to concrete personas.

e Regular reviews should also be performed to determine how the mobile appli-
cation that emerges during the population of the touchpoint canvas and inter-
action canvas integrates into the market landscape described on the portfolio
canvas: Does it depict features that were identified as particularly important and
value-adding? Does it contain features that were perceived as “challenging” in
practical tests, and should therefore be realized in a different, better way? Does it
encompass features that differentiate the own offering from that of competitors?

e Following the annotation of the user journeys, briefly assessing the benefits is
worthwhile: How difficult does it seem to implement the user journeys of the
various personas?

— User journeys that contain virtually no value drivers and are possibly even
assigned to personas of low relevance may be sources of premature
requirements. Their implementation would be associated with great effort but
fail to make a major value contribution for most users. It should be examined
whether they can be put on hold.

— User journeys that suggest a high effort (e.g., because of the need for various
changes or innovations on their touchpoints) are most likely justified when
they are assigned to personas of high relevance. Persona relevance is
therefore an essential criterion for prioritizing touchpoints that otherwise
have comparable value and effort ratings.



138 6 Using an Interaction Room for Mobile Application Development (IR:mobile)

e A similar benefit assessment is also recommended for the interaction canvas:
Dialogs that are elaborate to realize should only have a high priority if they
implement touchpoints of personas with a high relevance. Otherwise, putting
them on hold is recommended.

e The consistency of annotations between the interaction canvas and touchpoint
canvas also has to be examined:

— Since the dialogs sketched on the interaction canvas outline the concrete
characteristics of the interaction on the touchpoints, the value and effort
annotations on the touchpoint canvas should be found on the interaction
canvas. This consistency does not have to be exact, complete, and precise,
since not all requirements for a touchpoint can be broken down to specific
dialog elements. But if the requirements for the dialog and touchpoint
deviate from each other significantly, the plausibility of the annotations
should be reviewed.

— While the user journeys are persona-specific, the dialogs of a mobile
application often will not be separated strictly by personas but combine the
requirements of all personas. After outlining the dialogs, one should there-
fore ensure that the requirements of all personas (according to their weights)
are meaningfully combined on the interaction canvas. Since an interaction
canvas only illustrates sections of the mobile application’s interface as a rule,
special attention should be paid to inconsistencies in the implementation of
requirements.

e The annotations on the interaction canvas are assessments assigned at the most
detailed level of the IR:mobile, which means they are on an abstraction level
comparable to the annotations used in the IR:scope. When an IR:mobile is
followed by an IR:scope, the annotations on the interaction canvas should
therefore be included in the cross-canvas annotation analysis of the IR:scope as
well. This means one should examine whether value and effort annotations on
the interaction canvas are consistent with the process and object canvases of the
IR:scope.

6.7 Workshop Structure and Follow-up Activities

Clarifying the project vision, the outset and the orientation points of each Inter-
action Room discussion is of special importance in the IR:mobile. The mere
impulse that “we also need an app” is too vague, while focusing on the mobilization
of specific processes right away (without more detailed considerations regarding
value contributions and user groups) is too hasty. In contrast to classic software
solutions that cover numerous requirements, a mobile application focuses on cov-
ering a handful of closely described requirements as effectively as possible. The
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legwork has to be completed with corresponding diligence to avoid investing a lot
of effort into an application that fails to meet the needs of the market.

Using the previously described canvases, the vision of the mobile application is
defined in concrete terms step by step during the discussion of user types, the
service portfolio, usage contexts, and interaction techniques. The corresponding
methodology can be summarized as follows:

e Mapping and weighting personas to represent the intended target groups for the
mobile application,

— Result: Insights about the characteristics and needs of the most important
user groups;

e Exploration of the current service landscape, using the organization’s own
service portfolio and the services of the leading competitors as examples,

— Result: Visual overview of the interfaces (paper forms or software dialogs)
for the service offerings of the most important market participants on the
portfolio canvas;

e Annotation of the portfolio canvas with value and effort drivers in the various
interface implementations,

— Result: Suggestions for worthwhile strategic directions of the organization’s
own mobile application;

e Qutlining the user journeys of the most important personas on the touchpoint
canvas and identification of the personas’ touchpoints with the service portfolio,

— Result: Understanding of the user activity sequence and ambient situation at
the touchpoints; ideas for required features of the mobile application that

cover the users’ needs at the touchpoints;

e Annotation of the touchpoint canvas with value and effort drivers on the various
touchpoints,

— Result: Initial insights regarding recommended priorities and expected
development challenges;

e OQutlining dialogs for the most important touchpoints on the interaction canvas,

— Result: Initial solution ideas for the interaction requirements of the users
under the ambient conditions identified on the touchpoints;
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e Annotation of the interaction canvas with value and effort drivers on the various
dialogs,

— Result: Initial insights about setting priorities and expected development
challenges for the UX of the mobile application.

The actual implementation of the application conceived in this manner then is a
software project—the IR:mobile therefore transitions into an IR:scope, with the
focus shifting from the definition of requirements to the concrete effects on pro-
cesses, data structures, and system components, as well as the value and effort
drivers that have to be known for project planning and risk management.

For the transition between the IR:mobile and IR:scope, the requirements that can
be derived from the touchpoint canvas and interaction canvas therefore serve as the
starting point for the population of the feature canvas. The annotations on the
touchpoints and dialogs can already be used for an initial prioritization and to
estimate the effort required for the features.

Processes, data, and backend interfaces of the mobile application are then
planned in more detail using the tools of the IR:scope. To what extent existing
business processes have to be redesigned or expanded and how to handle data
required and generated by the mobile application are examples of questions that
arise in this process.

The user journeys and dialog outlines previously created in the IR:mobile should
be carried over into the IR:scope. They make the application vision tangible for the
stakeholders on the one hand and, on the other hand, ensure that the processes and
data are based on the intended usability of the mobile application, rather than
constraining the user experience by the underlying process and data structures.
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In order to succeed in the long term, a company must not just continuously adapt to
business challenges and opportunities, but also keep on top of relevant technical
innovations. It can afford neither to be left behind by technical progress, nor to
blindly follow every trend. The continuous evaluation of new technologies there-
fore is a significant strategic task: The company has to analyze the business value
that would be added by adopting a new technology, but also needs to consider what
investments are required to implement it, and whether this effort would be justified
by the expected benefits.

What makes this analysis problematic is that it cannot be performed by any
department in the company on its own. While the enterprise IT has the necessary
know-how to identify promising technologies and estimate their integration effort
from a technical perspective, it lacks the domain expertise to assess the business
value of the technology, let alone to identify potential business innovation it
enables. Conversely, the business department (even if it has already heard of
buzzwords such as cloud computing or big data) lacks the expertise to assess how
such technologies could realistically alter its business, or what technical basic
conditions and restrictions would have to be observed during their introduction.

The consequence is that promising topics are either not pursued further because
neither side recognizes the full potential, or that an attempt is made to implement an
ad hoc solution that realizes the potential poorly and leads to unnecessary effort,
frustration, and possibly even abandonment of a technology initiative that would
actually have been beneficial.

In fact, the adequate evaluation of technologies requires cooperation between
operating departments and enterprise IT, enabling both sides to obtain an overview
of the possibilities, requirements, and basic conditions of the other side. This makes
it possible reach a substantiated decision on whether and how the new technology
should be implemented. The Interaction Room for Technology Evaluation (IR:tech)
provides a suitable infrastructure and methodology tool to answer these questions
purposefully and with minimal effort.
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7.1 Relevant Stakeholders

In addition to the IR coaches, business and technology representatives work
together in an IR:tech. These obviously include the application developers and
operations officers on the IT side, in addition to the previously described roles of the
business developer and process owner for the processes expected to be affected on
the business side. In the IR:tech, these are complemented by the role of the tech-
nology expert who can provide an objective picture of the possibilities and limits of
the new technology, and the enterprise architect who maintains an overview of the
company’s entire system landscape. The latter roles are described in more detail in
the following sections.

7.1.1 Technology Expert

The technology expert has a broad overview of the state of the art and current trends
in enterprise IT. In particular, he has experience with the practical use of the new
technology being analyzed and is able to provide the other stakeholders with an
assessment of the implementation scenarios it is suited for and the prerequisites that
have to be met. Filling the technology expert role externally is recommended so that
he can make suggestions on the use of technology unimpeded by company politics
or organizational blindness, even when they collide with established processes and
ways of thinking.

7.1.2 Enterprise Architect

The enterprise architect is responsible for analyzing and optimizing the company’s
architecture, i.e., the processes actually used in the company and the IT systems that
support them. His goal is to make the business processes as efficient and flexible as
possible with the help of IT support. Together with the business developer and
process owners of the specific processes that are targeted, the enterprise architect in
the IR:tech helps evaluate new technologies and assess their benefits.

7.2 Feature Canvas

Analyzing the application potential of new technologies as well as adaptations
required to adopt them in business processes requires an examination of process,
data, and integration structures. The canvases of the IR:scope are therefore also
used in the IR:tech, albeit in a slightly different way.
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Similar to the IR:scope, the feature canvas in the IR:tech serves to clarify the
project contents and define expectations for the new technology. The methodology
used for collecting, clustering, and prioritizing the requirements is the same as in the
IR:scope. However, the feature canvas of an IR:tech with a maximum of 30
requirements is typically less comprehensive than one in an IR:scope, since the
fields of application for the new technology are usually more narrowly defined.

The only difference is the number of annotations available to highlight the
requirements: While only the business and user value as well as the complexity and
uncertainty of the planned features are annotated in an IR:scope, a larger selection
of annotations is available in the IR:tech. This makes it possible to highlight aspects
directly that are to be supported or considered by the new technology. The available
annotations are shown in Table 7.1.

Table 7.1 Annotations for requirements on the feature canvas of the IR:tech

Symbol Name Interpretation
AVAYA Business The feature is of high value from the company’s perspective. In
\" value the IR:tech, this annotation is mainly used to highlight functions

that are optimized or made possible in the first place by the
technology being evaluated. For a transport company for
example, this could be the ability to schedule vehicles on
secondary lines more economically by recording and evaluating
passenger streams more precisely using big data technologies.

User value The feature is of high value from a user perspective. In the IR:
tech, this annotation also applies primarily to delight and
performance requirements that become possible based on the
technology being evaluated. For a vehicle owner for example,
this can be a system that derives the load on vehicle components
from a variety of sensor data and then recommends individually
tailored maintenance intervals.

Be
"y

P Innovation Using the new technology in this feature facilitates a special
_@_ functional or business innovation. This annotation identifies
= features that could not be realized without the technology being
evaluated, but that are also associated with special effort and risks
because they are so new. A decision for or against the new
technology can often be based on a cost/benefit assessment of
these features.

High use The high load to which this feature is exposed continuously or

i

temporarily (e.g., due to a high frequency of use), or that would
be caused in downstream systems by using the technology (e.g.,
due to recording and processing a large number of events or a
high volume of sensor data), has to be taken into account.

Time Time restrictions have to be considered when applying the
@ constraint technology under evaluation. These could be business
requirements (such as response times), or they could be inherent
in the new technology (e.g., the validity period of predictions
derived from sensor data).
(continued)
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Table 7.1 (continued)

Symbol Name

ﬂ Security

/0 Reliability

@ Flexibility
Policy
constraint

ﬂ Complexity

@ Uncertainty

7 Using an Interaction Room for Technology Evaluation (IR:tech)

Interpretation

Special security requirements have to be considered when using
the technology under evaluation. These requirements may have
to be satisfied independently of the new technology (such as data
privacy requirements), or they may be added or intensified by the
technology (e.g., privacy requirements for insights derived from
aggregated user data).

Special reliability requirements have to be considered when using
the technology under evaluation. These requirements may have
to be satisfied by the feature independently of the new technology
(such as availability, which may be delegated to third parties
using a cloud solution), or may be introduced by the technology
(such as the informativeness of prediction data that downstream
systems rely on).

Special functional or structural flexibility must be provided by
the technology under evaluation. In a big data solution for
example, this could be a requirement to interface with numerous
different sensors or data sources whose quantity and availability
fluctuates at runtime.

Special legal or organizational conditions have to be met by the
technology under evaluation. For example, the evaluation of a
cloud solution may be subject to restrictions regarding the
countries in which data centers may be located, and which
organizations and authorities have access to the data.

Realizing the feature poses special business or technical
challenges. Typically, this annotation in the IR:tech points out
complexity that results from using the new technology in a
certain feature in the first place. It can also used to emphasize one
of the above annotations, or to point out a different challenge
which is not covered by these annotations.

There is uncertainty regarding the implementation of business or
technical aspects of using the technology for this feature.
Examples include specific open questions (such as the sizing of a
cloud solution) or more fundamental issues (such whether
sufficient data can be captured by a big data solution to derive
informative insights).

In an initial annotation round, the stakeholders should focus on adding the
business value, user value, innovation, basic condition, and complexity annotations
to the canvas. Additional annotation symbols can be offered by the IR coaches for
marking the canvas in subsequent rounds, based on likely technology or domain

challenges.

In the context of the IR:tech, the innovation annotation which identifies an
especially innovative system aspect is of special importance. It combines the
semantics of several annotations: On the one hand, it promises a high business
value (e.g., regarding company image and/or productivity) and also a high user
value (in the form of one of the software solution’s performance characteristics).
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But it also implies a significant risk, since by definition, there is no practical
experience with using the new technology for the planned purpose yet, so that effort
and benefit estimates will be very inaccurate. Finally, innovations are always
associated with a high degree of uncertainty as well, which is also implied by this
annotation.

7.3 Process, Object, and Integration Canvases

The central elements of the IR:tech are the process, object, and integration canvases
for modeling the processes, data structures, and related systems affected by the
introduction of the new technology. The modeling methodology and notation of
these canvases correspond to the IR:scope, but the modeling focus—other than in
the IR:scope—is not on the overall process and system landscape, but on the
specific structures that can benefit from using the new technology. The sketches on
these canvases are correspondingly compact.

Which of the canvases is the “leading” canvas and focal point of modeling, and
which canvases are populated on the side, mainly depends on which perspective is
influenced most by the technology being evaluated. When it comes to recording and
evaluating big data in the company, the object canvas appears to be a suitable
starting point. If greater flexibility is to be established on the basis of cloud com-
puting, the integration canvas can help identify candidates. And when the out-
sourcing of complex functionality using a software-as-a-service model is under
debate, the process canvas is the best place to start.

The modeling, annotation, and interpretation of the canvases are largely the same
as in the IR:scope. But assigning and analyzing the annotations in the IR:tech
mainly focus on value and effort drivers that are conditional on the new technology,
or are intensified in its context. In the analysis of big data technologies, for
example, these could be annotations on the aspects of capacity utilization, cor-
rectness, flexibility, and external interfaces.

7.4 Cross-Canvas Analyses

The main aspect to observe in the cross-canvas analysis is where challenges or
potential marked on one canvas affect other canvases, and what effects they have
there.

If the IR:tech is, e.g., used to evaluate a company’s possible fields of application
for big data technologies, then the corresponding data structures will likely be
modeled and annotated mainly on the object canvas. Here it is important to
remember that this innovation does not only take place on the data level, but also
requires non-trivial functionality for recording and evaluating the data at the process
level. Data is recorded in certain process steps (which requires a corresponding set
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of software components for data recording, aggregation, and storage). The data is
evaluated and used for decision making in other process steps (which requires
corresponding evaluation and decision-making algorithms).

Ultimately, analyzing the canvases from an overall perspective has to answer the
question of whether introducing the new technology actually promises a monetiz-
able business model, rather than merely leading to a technically interesting “gim-
mick” that creates little added value. The value and effort annotations distributed
across the canvases can serve as valuable indicators for this.

7.5 Workshop Structure and Follow-up Activities

At first glance, the work in the IR:tech appears identical to that of the IR:scope—the
stakeholders use the feature canvas to communicate about the project requirements
and then outline the most important business and system structures on the process,
object, and integration canvases. But there are two essential methodical differences
compared to the IR:scope:

e For one thing, the IR:tech does not focus on presenting the overall system, but
only those aspects that are most affected by the new technology. Following the
definition of the project objectives on the feature canvas, the stakeholders
therefore mainly examine those processes and data structures on the other
canvases in which the objectives can be implemented with the new technology.

e For another, the IR:tech explicitly differentiates between modeling the target and
current states: After the population of the feature canvas, the current state of the
relevant process, data, and system structures is initially outlined on the process,
object, and integration canvases. Annotations are then added to these models in
order to highlight the opportunities and challenges of the new technology.

Based on these insights, the stakeholders now discuss approaches for the new
technology. If, for example, the application potential for big data is to be evaluated,
the stakeholders first identify the data required to achieve the desired objectives.
This data is then localized on the object canvas—either it is already recorded there
(in this case, the team needs to investigate whether the current data source is
adequate or if measures to make it more precise are required), or it is not being
recorded yet (in this case, the team needs to establish how this data can be captured
and related to already established data structures). If the data does not originate
from business processes, software systems, or other digital sources, but manifests
itself in physical objects, it can be helpful to first outline a physical object canvas
like the one used in the IR:digital to correctly localize the data sources (Sect. 4.3).
The stakeholders then discuss the process steps in which the data is produced,
recorded, and processed.
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The insights from this evaluation process are outlined on the current state can-
vases, transforming them into representations of the target state: On the process,
object, and integration canvases, the stakeholders outline how data structures,
processes, and component links have to change in order to implement the solutions
that were just developed for the objectives formulated initially. Annotations are
then again assigned to the resulting target representations, but now with a focus on
the feasibility of implementing the proposed solutions.

This leads to the result of the IR:tech—the business and IT stakeholders develop
a joint understanding of how a new technology can meet the expectations estab-
lished for it, what changes this would require in the process and system landscape,
and whether the expected benefit would justify the implementation effort.

These insights can lead to a better-substantiated technology recommendation for
management. The annotated canvases clearly illustrate what the solution would look
like, what the associated opportunities and challenges are, what effort can be
expected, and what the starting points for introducing the technology are. If a
decision to implement the new technology is made on this basis, the canvases created
in the IR:tech can serve directly as the starting point for a more in-depth examination
of the business and technical implementation in the IR:scope (Chap. 5).
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An Interaction Room is often used in the earliest project phases in order to
understand the problem domain, prioritize problem aspects, conceive solution
strategies, and prioritize their implementation steps. As shown in the preceding
chapters, an IR:scope or IR:mobile can initially assist with project scoping, which
means helping to establish a joint understanding of the project domain and a shared
vision of the solution among all stakeholders: What business processes are we
talking about? How do they have to be adapted? Into what system landscape does
the solution have to be integrated? What compromises does this require? What
usage contexts have to be considered? How can business and user expectations be
combined most profitably for both sides? The Interaction Room then helps state a
concrete vision for the solution, develop target processes and structures for it, and
identify and resolve dependencies and conflicts between components, but also
between business and technology aspects.

Such an initial Interaction Room population results in a requirements document
and an initial system specification. While these documents are not yet complete,
they are supported by all stakeholders, all of which have the impression that at least
the most critical points of conflict have been resolved, the most essential questions
have been answered, and the major uncertainties have been identified. In other
words, the specification definitely has to become more detailed, and questions are
sure to arise in the conceptual design and development process, but there should not
be any major surprises and conflicts.

In the subsequent course of the project, the Interaction Room is now transformed
from a scoping into a monitoring tool: It helps to focus the work of the team,
maintain risk and requirement management, keep an eye on the budget and assess
the progress. This is accomplished in the IR:agile, as described in the following
sections.

Modeling work on the canvases is not as prominent in the IR:agile. While the
models remain present in the room along with their annotations (as results of the IR:
scope), they mostly serve as a visible orientation in the overall project and a
constant reminder of value and effort drivers. But aside from refining points in the
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course of sprint planning meetings (Sect. 8.2), the canvases stabilize—while design
work continues at a fine-grained level, this is done using classic modeling tools.
The Interaction Room meanwhile represents the big picture.

In the transition from the IR:scope to the IR:agile, elements for monitoring and
controlling the project become more prominent instead—these instruments include
the requirements exchange (Sect. 8.3), risk map (Sect. 8.4), cost forward pro-
gressing (Sect. 8.6), and adVANTAGE (Chap. 15). The extent to which these
instruments are used depends on the scope and maturity of the project—as soon as
the stakeholders have the impression that the requirements are largely stable, the
risk monitoring instruments of the IR:agile are often scaled down. The requirements
exchange and adVANTAGE, meanwhile, are both fundamentally relevant during
the entire course of the project, but usually gain most prominence and visibility as
the end of the project approaches. Conversely, cost forward progressing yields most
interesting insights during the initial implementation activities in particular, but
becomes less influential toward the end of the project. In keeping with ongoing
reprioritization, IR:scope activities may occasionally be inserted into an IR:agile to
better understand the details of individual sprints, e.g., when the next agile iteration
(sprint) is prepared. The insights obtained in these IR:scope segments are then
adapted to inform the risk and cost monitoring tools of the IR:agile.

8.1 From Feature Canvas to Product Backlog

In preparation for agile project management methods such as Scrum, the feature
canvas created in 