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Case 3: Digital Intelligence model
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Appendix 7: KYKLOS User Guidelines

The present guidelines are adapted and extended from Paper 8. KYKLOS
is a method that can be used for both analyzing existing proposals for change
and designing new ones. It supports the analysis of options for delivering the
change. This is achieved by considering three areas: (i) the environment of the
capability (observation of context and intentions); (ii) its internal structure
(decisions on capability configurations); and (iii) the potential changes (deliv-
ery of configuration changes). The modeling procedure supports knowledge
capture, documentation and analysis of these areas.

The modeling procedure is split into four phases: one foundational phase
for initial analysis, followed by one phase for each area (observation, decision
alternatives, and delivery of change). The focus of the procedure is on the last
two phases, and other models developed with other methods can be used as
input to the first two phases. For example, an organization's intentions can be
modeled with an existing goal modeling method, such as 4EM (Sandkuhl et
al., 2014). Table 23 and Figures 22 and 23 provide an overview of the phases
and sequence of activities.

Table 23. Overview of the modeling procedure, its phases, and the elements used.

Phase Main actions Model elements
0: Foundation Describe the basis for the analysis in terms of an  Capability,
identified capability. outcome

1: Observation Analyze the internal and external context in which Context, monitored

of context and the capability must function. Identify needs for factor, KPIs, intention
intentions change.

2: Decision Analyze the alternatives for capability configura-  Configuration,
alternatives tions that address the need for change, including resource, behavior

the needed resources and behavior.

3: Delivery of Understand what needs to be done in order to de-  Change, change prop-
change liver the change in the form of a transition from erties

the current capability configuration to a future

one.

The modeling procedure may be iterative, as a change has a potential im-
pact on the capability and its outcomes, meaning that the foundation phase
may be triggered again and the procedure may continue when necessary.
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Figure 22. An overview of the phases in the KYKLOS modeling procedure.
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Figure 23. The sequence of activities in the KYKLOS modeling procedure.

A structured analysis of each phase is given below, including the input,
objective, driving questions, description, output, modeling activities, tools,
and contributors, and an example is given for each phase.

Foundation

Input The identified problem.
Objective. The identification of the capabilities that should be further ana-

lyzed. The identified capability and its outcome(s) are input into the KYKLOS
model.
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Driving questions. Which capability’s potential changes should we ana-
lyze? What are the outcomes it produces?

Description. The starting point for the analysis is the noteworthy fact that
even newly started companies have some form or idea of a capability. At the
start of the analysis, it is often clear which organizational capability needs to
be studied; in other cases, there are several methods for identifying and select-
ing the capability that should be analyzed in depth. For example, according to
suggestions put forward by Sandkuhl and Stirna (2018a), the identification of
capabilities can be based on goals, processes, or concepts. Another suggestion
by Henkel et al. (2014) is to focus on the main capabilities of the organization,
in other words, those providing value to external customers in terms of pro-
ducing goods or services. The owner of the identified capability is also cap-
tured, along with its type according to the capability typology. This means that
the user needs to document whether the capability is a main or supporting
capability.

Output. An identified capability, and a brief description of its outcomes
(what it achieves).

Modeling activities. The capability and its outcome(s) are input into the
KYKLOS model and connected via relationship(s). In the case where there
are relevant supporting capabilities, these should also be input into the model.
At this point, the attributes of the capability need to be documented, which
means that the name, owner and significance (main or supporting capability)
should be input into the model using the notebook of the object.

Tools. KYKLOS software, e3value model (suggested in case of difficulty
identifying the outcome)

Contributors. Modeling expert, domain expert

Example. From the Veria Arts Center case.

\7)

Provision of
educational
entertainment

Observation

Input. Business intentions, capability context

Objective. The aim of this phase is to document the business intentions and
the context, which are measured to assess the capability’s performance.

Driving questions. Which external factors are relevant to the capability?
Which internal goals should be fulfilled by the capability?
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Activities. In this phase, the internal intentions and external context of the
previously identified capability are analyzed. The context consists of elements
that can be observed, have an effect on the capability, and cannot be controlled
by the organization. These may be determined by identifying opportunities
and threats as part of a SWOT analysis, or by conducting a broader PESTLE
analysis. Existing context modeling approaches such as the one developed by
Kog et al. (2016) can be used as a means of refining the context to give meas-
urable items. The analysis of the internal intentions focuses on the inten-
tions/goals of the organization that hinder or drive the capability. A goal
model may be used for this analysis, for example, a 4EM goals model. During
this analysis, the desire or need to change the given capability is captured in
the KYKLOS model as intentions that are not fulfilled (for example, criteria
for efficiency) or external context entities (for example, changes in legislation)
that restrain the capability. The type of intention that is connected to the capa-
bility also determines the exact type of the capability, according to the typol-
ogy given in Section 4.2.1.

Between context and intentions, it is recommended to prioritize what has
been prioritized or discussed to a greater extent by the domain experts.

Output. The context is described as a set of monitored factors and the as-
sociated KPIs. The intentions are described as a set of intention elements. An
important result is also the (set of) identified KPI(s) and intention element(s)
that are currently not fulfilled by the capability, which comprise the identified
need to change. It should be noted that if no need to change is identified, there
is no point continuing the analysis of the changing capability. KYKLOS is
applicable to each capability case up to this point in the analysis, but the suc-
ceeding phases are performed only when a change is needed.

Modeling activities. To model the context, a context container object is
input into the model and named. The associated monitored factor objects are
input to the context container and named, and their type is documented based
on the proper PESTLE category. The KPIs that quantify these factors are input
as KPI objects outside the container, and are associated with each relevant
monitored factor via a relationship. Their names and values are also docu-
mented.

Intentions are input into the model as intention element objects. Their
names and types (goal, problem or requirement) are documented in the Note-
book, and this also affects their visualization. If one intention element leads to
another, for example when a problem leads to a requirement, the objects are
associated to each other via a relationship.

The fulfilled, unfulfilled, or unknown fulfillment status of KPIs and inten-
tion elements is visualized in different ways using lines and symbols (a solid
green line and @, a dotted red line and ®, or a dashed black line, respectively).
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Tools. KYKLOS software, 4EM Goals model (suggested) or other goal
modeling approaches, PESTLE analysis (suggested) or any context modeling
approach.

Contributors. Modeling expert(s), Domain expert(s)

Example. From the Veria Arts Center case.

Legislation

Context: Greece
Dlgnal tickets @ To exploit the
@ advantages of
crisis
Audlence T AFestval
prnxlmlly @ Organization
mployee
replacemem

Decision alternatives

Type: Legal

Budget
reduction

Type: Economic

Input. Changing capability, Need to change, Unfulfilled intention(s)
and/or context factor(s)

Objective. This phase aims to explore the configuration of the capability
and to examine potential changes to it.

Driving questions. What resources does the current capability consist of?
What alternative capability configurations can meet new internal goals and
external contexts? Which resources do we need to obtain in order for the new
configurations to work? Which of these resources are available?

Activities. The configuration of a capability consists of a set of resources
and behavior elements that result in a capability achieving its goals. A capa-
bility may have several configurations fulfilling the same goal, for example,
the act of scanning tickets for attending an event may be performed by a ma-
chine (as a resource) or by a human (as an alternative resource). The detailed
behavior concerning a configuration may be captured, for example, as a pro-
cess model.

The examination begins with the active configuration, since this represents
the as-is state of the capability. The resources that are allocated to it are cap-
tured in the model, along with the identified behavior in the form of processes.
Resources may be tangible, for example equipment and goods, or intangible,
such as knowledge. Following this, one or more alternative configurations are
identified to fulfill the changes that are motivated by internal intentions or
external contexts, along with their required resources. As a design activity,
this requires domain experts to collaborate with modeling experts. During this
activity, the KYKLOS model can be used to visualize the configurations.

An essential activity of this phase involves differentiating between required
and available components (resources and processes). Whereas a configuration
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consists of required resources and processes, the state of the configuration is
active only when these resources are allocated to it. The tool was developed
in such a way as to support this by visualizing the configuration as a container
to which the components are considered to be allocated.

In this phase, an additional task is performed. Documentation of the owners
of the capability and the components of the configuration enables the tool to
visualize the internally and externally owned components, and motivates con-
sideration of the organizational boundaries in terms of resources that imply
additional costs.

Output. A set of capability configurations that are connected to the capa-
bility via a relationship, their required (registered in the capability’s notebook)
and the available resources and processes (both contained in the configuration
container).

Modeling activities. Initially, the different configurations of the capability
that have been identified are input into the model as configuration container
objects, and are associated with the capability via a relationship. This task can
be performed manually or automatically, by pressing the ‘New Configuration’
button in the capability object. After naming the configuration using the re-
quired resources attribute in the notebook, all the resources, their names, types
and quantities that are required for the realization of the capability are docu-
mented. Afterwards, a resource pool object is input into the model and all the
resource objects that are relevant to the capability are put inside it. For each
resource object, its name, type, quantity and owner are documented. The re-
source objects are then allocated to the configurations by moving them inside
each configuration. The same task can be performed for the required pro-
cesses, which are input into the model as process objects and allocated to con-
figurations. The external components (resources and processes) that are used
in the realization of the capability are identified using the ‘Check component
ownership’ button in the resource pool container objects. The tool also auto-
matically checks whether the existing resources in the model are adequate for
activating a configuration of the capability. This is shown as a message at the
top of each configuration object, stating whether it can or cannot be activated.
In case where the resources required for activating a capability not only exist
but are also allocated to the configuration, the configuration is considered ac-
tive. Resources are reallocated by moving objects to a different configuration
container. The tool’s algorithms take into consideration the existence of re-
sources and quantity of resources, and it is therefore advisable to avoid delet-
ing resource objects from the model, but to reduce their quantity to zero in-
stead, as the activity states of the configurations may show incorrect indica-
tions, even if the model fixes itself on the first time an object is moved.

Tools. KYKLOS software, 4EM Actors and Resources model or equivalent

Contributors. Modeling expert(s), Domain expert(s)

Example. From the Veria Arts Center case.
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C : Normal
@ Cannot be activated
Inactive
Finance Infrastructure Reputation
@ Municipality @ Outdoors @ Local
funds theater audience
trust
Marketing Equipment Human
@ campaign @ Sound @ Maintenance
equipment staff
Human Reputation Equipment
@ Equipment @ Local @ Light
operator reputation equipment

At Festival
@ Organization

New configuration

Delivery of change

Input. Decision to change, set of capability configurations

Objective. The purpose of this phase is to elaborate how the new capability
configuration can be achieved. The active configuration that was modeled dur-
ing the previous phase represents the as-is state, and the newly designed alter-
native configuration(s) represent to-be state(s). So, a description of the actual
change (the transition between configurations) is then needed.

Driving questions. What transitions between capability configurations
can be made? What properties does the change itself have? For example, does
it need to be performed at a fast or slow tempo, etc.?

Activities. The main activity is the addition of changes to the KYKLOS
model, in the form of associations between pairs of configurations. There are
no restrictions on the changes between two to-be configurations. This situation
may represent a planned sequence of future changes.

A change can be designed with different properties; for instance, its tempo
may be slow or fast. It is therefore necessary to design a change capturing all
its properties, and in particular the eight properties identified in our previous
work (see Table 24 and the StateMachine diagram in Section 4.2.1). In prac-
tice, these properties relate to dichotomies that can be used to gain a better
understanding of how the change should be delivered. As an example, the
magnitude of the change can be indicated using the change stride, and it can
be documented as revolutionary with a tempo during the delivery of the
change (relative to other changes in the model) that is slow.

Table 24. Properties of change (adapted from Paper 8).

Property Dichotomy Description
1. Control Emergent — A planned change occurs due to planned, deliberate and conscious
Planned actions, while any other case is an emergent.
2. Scope Adaptation — An adaptation is an adjustment of existing capability, whereas
Transformation transformation is a deeper change in a capability, or a new capa-
bility.
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3. Frequency Continuous — Frequency refers to how often a similar change needs to occur; for
Discontinuous ~ example, a case that involves following consumer trends requires
continuous change.

4. Stride Incremental — When a change is incremental, it can be implemented is a series of
Revolutionary small steps. A revolutionary change entails a relatively large
change performed all at once.

5. Time Long — Short Time refers to the duration needed to implement a change.

6. Tempo Slow — Quick Tempo is related to time, and deals with the speed with which the
actions of the change succeed each other.

7. Desire Desirable — Desire refers to a change being welcome or unwelcome to an or-
Undesirable ganization, for example, as an identified opportunity or threat.

8. Intention  Intentional — Intention refers to a deliberate and conscious change that an or-
Unintentional ganization intended, regardless of planning and desire.

It should be noted here that only the active configuration is related to the
existing context and intentions that have been observed. From a modeling per-
spective, the contextual and intention elements in the model are only relevant
to the configuration that is active at that given moment in time. Any delivered
change that activates a new configuration may trigger and motivate a new ob-
servation phase. In practice, the context and intention elements are updated,
and a new modeling iteration is started.

Output. A set of changes in the form of transition relationships between
capability configurations. Each change is documented by identifying its prop-
erties. Adding these outputs results in a complete KYKLOS model.

Modeling activities. Having decided on the transition between capability
configurations, the last modeling activities in the tool consist of capturing the
change. This happens by adding transition relationship(s) between the relevant
configurations. The notebook for the transition includes its name and all the
relevant attributes that can be documented in the model. Visually, the transi-
tion can be minimized to a line or expanded to depict its main attributes in the
table. This is achieved using the ‘Change details’ button located below the
connecting line.

Tools. KYKLOS modeling software

Contributors. Modeling expert(s), Domain expert(s), Change project
owner(s)

Example. From the Veria Arts Center case.
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Frequency: Continuous
Desire:Undesirable
Stride: Revolutionary
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