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ABSTRACT (MAX. 200 WORDS):

IS analysis and design processes rely on models for communicating requirements between
business and IS professionals. Modelling standards are universally recognisable notations/lan-
guages for constructing these models. An emerging approach is to capture business decisions
intended for decision automation in models. The Object Management Group has recently re-
leased a standard for this purpose, the Decision Model and Notation (DMN). The concept of
business decisions relies heavily on business rules for defining decision outcomes. Object
Management Group also have a standard for business rules, SBVR. However, there is no for-
mal approach defined for integrating SBVR rules in DMN, even though they are published by
the same organisation. This thesis investigated the relationship between business rules and
business decisions through SBVR and DMN. Three interviews with decision modelling ex-
perts directly or indirectly involved in the development of DMN were conducted. Results in-
dicate rules and decisions are kept in different standards because of a separation of concerns
as rules and decisions have separate roles rules and tries to appeal to different audiences.
Combining the two concepts in one standard, either through integration or merging would cre-
ate unnecessary complexity, depending on the organisational level where it is applied.
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1 Introduction

In the academic field, easy explanations and representations of the real world are desired. It is
customary practice that the simplest explanation or representation of real world phenomena
should be adopted. In the context of Information Systems (IS), this is no different. IS develop-
ment processes rely on models to reflect the real world. To communicate IS requirements be-
tween business and [S-professionals, modelling standards representing the real world have
been developed to be understandable both by business and IS (Wand & Weber, 1993). Models
adopted for IS development must provide simple representations of the real world. IS models
are used for communication of requirements between business and IS-professionals. As the
lines between business and IS continue to blur, effective communication methods in IS devel-
opment will be increasingly prioritized (Selic, 2003). These communication methods between
IS and business can be models aiming to be both implementable in systems and reflect the
business reality. Model driven development is an advantageous approach to systems develop-
ment and design. Selic (2003) claim IS development benefits from modelling as in construc-
tion and engineering, where models are used to predict the behaviour and characteristics of
the final solution.

IS have always existed in the locus between business and IT, which require IS to accurately
reflect business operations. In business governance, rules play a significant part. These rules
must be reflected in the information systems of businesses. Unfortunately, rules often have
been and still are hidden in code and not defined in directories accessible by all parts of the
business (Morgan, 2002). To manage the rules governing a business, the concepts of Business
Rules (BR) and Business Rules Management (BRM) were introduced. The practice of BRM
aim to capture the BR governing business operation unambiguously (Morgan, 2002).

The purpose of BR is formalized in the business rules manifesto authored by the Business
Rules Group (2003). With this manifesto, the importance of BR in the operation of businesses
1s emphasized as primary requirements in a business. Further, the aim of BR is to address am-
biguity in businesses and to capture the knowledge underlying business operations. This
knowledge, when captured unambiguously and comprehensibly enables continuous improve-
ment of operations and automation of the operational level of businesses (Taylor & Raden,
2007). To capture BR in a way understandable by all members of a business, several stand-
ards for modelling them exist. These are often text oriented with natural language representa-
tion of BR (zur Muehlen & Indulska, 2010). These standards are key in BRM as part of meth-
odologies for benefiting from BR, which are not solely related to achieving operational effi-
ciency through process automation. BRM aid in capturing knowledge in an organisation by
extracting the knowledge from the individual level to the organisational level. An example of
this 1s presented by Ross (2017). Ross mentions the retirement of subject matter experts as an
important concern to address in organisations and that BR can help capture this knowledge,
thus securing it for future use in the organisation.
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An emerging approach related to BRM for managing knowledge and process automation is
Business Decision Management (BDM), focusing on capturing and specifying Business Deci-
sions (BD). BDM relies heavily on using BR for specifying the underlying logic for BD for
automation of decision making (Taylor & Purchase, 2016). BDM has been heavily advocated
by authors like Taylor and Purchase (2016). What many consider business decisions and deci-
sions driven organisations is often related to strategical decisions and utilising business intelli-
gence systems for decision support (Blenko, Mankins & Rogers, 2010). However, the objec-
tives of BDM encompass mapping strategic and operational decisions. Operational decisions
can be automated with the use of decision logic (DL). The decision logic relies on business
rules for its formulation (Taylor & Purchase, 2016). Automating operational decisions is
quoted as one of the main benefits of the BDM approach (Taylor & Purchase, 2016). Strategic
decisions rely less on BR than operational decisions but are nonetheless an important part of
the collective knowledge a business possess. BDM can aid in capturing strategic decisions
and the knowledge required to make accurate repeatable decisions. This supports business
governance and knowledge management (Taylor, 2013, p.2)

Business decision management is defined in the business decision management manifesto.
BDM aims to further increase the usability of business rules by putting them into an extended
context and specific decision situation (Taylor, 2013). As in the BR manifesto, the BDM man-
ifesto sees decisions as a first-class citizen in businesses and systems development. Further,
BD can utilize BR for definition of the underlying logic of a decision, the decision logic (DL)
(Taylor & Purchase, 2016). A clear link exists between BD and BR as they often aim to ac-
complish the same goals. However, in the most recent standard for decision modelling, no for-
mal approach for integrating business rules is defined.

1.1 Problem Area

Whether the integration of BR in modelling standards for business processes (BP) it is benefi-
cial or not to is an ongoing debate. Numerous studies have tried to examine factors supporting
integration, or separation of BR from BP in modelling standards. The possibilities of using
BR with BP has been widely examined (Cheng, Sadiq & Indulska, 2011; Wang, Indulska &
Sadiq, 2014; Zoet et al., 2011; zur Muehlen & Indulska, 2010; Zur Muehlen, Indulska & Kit-
tel, 2008). Integration and alignment of business rules and business processes is important, as
the business rules contains knowledge governing the workflow the business process embodies
(Kovacic, 2004).

With the rise of business decision management and standards for decision modelling the inter-
relation of BD and BP modelling has been the focus of researchers. BD modelling rely on BP
for its context (Taylor & Purchase, 2016). The paradigms for management of rules, processes,
and decisions can be used separately, and combined usage has proven more proficient for rep-
resenting business operations in its entirety. Especially within rule and process modelling,
their combined usage has been examined, and the possibilities for either integrating or not in-
tegrating BR into BP. This is an ongoing debate on whether BR integration provides benefits
for BP-modelling (Wang, Indulska & Sadiq, 2017). It seems that even after the introduction of
BD-modelling, usage of BR together with processes is still widespread, even though the pos-
sibilities offered by decision modelling for separation of concerns of process and decision
logic into separate models (Taylor & Purchase, 2016).

-
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The international not for profit organisation, Object Management Group(OMG) recently pub-
lished a standard for modelling business decisions, the Decision Model and Notation (DMN)
and have a standard for formulation of Business Rules, the Semantics of Business Vocabulary
and Rules (SBVR). DMN is dependent on BR for defining the underlying Decision Logic
(DL) of the decision. This does not always have to be the case, but business rules often prede-
termine how DL should operate. Even though this dependence exists, there is no element for
representing BR in DMN.

There exist scarce research on how rules and decisions are used together, but there are practi-
cal implications of how these approaches can be used in tandem represented in the standards
SBVR and DMN (Linehan & de Sainte Marie, 2011). In decision modelling, the executable
expressions are represented in Decision Logic which in turn depends on business rules for its
formulation. The business rules serve as the source for decision logic. In short, a business rule
can represent a specific way to reach an outcome in a decision. However, the relationship be-
tween business rules and decision logic is unclear as business rules are not required for creat-
ing decision logic (Taylor & Purchase, 2016). SBVR and DMN have their own strengths and
weaknesses in their representative power, a combination of usage of both is beneficial to gain
ontological completeness in the representation of reality (Wand & Weber, 1993).

1.2 Research Question

BR and BD are highly interrelated. Much of the implementable logic of decisions are based
on business rules to govern why the logic should look the way it does (Linehan & de Sainte
Marie, 2011). The integration of BR in BP standards has been explored. Yet, the available
standards for BR and BD have scarce indications of their relationship. No research on this
topic exists to the best of my knowledge. It is important to understand the interaction between
these system components on both a conceptual and systems level. Hence, the adopted research
question is:

Why are business rules and business decisions kept in separate standards?

1.3 Purpose

By examining the reasons behind separation of BR and BD into distinct modelling standards,
the findings will be used to clarify why business rules and decisions are separated. This will
increase the knowledge about how these concepts can be used to manage the knowledge in a
business or reach decision automation. Decision Management is an emerging approach with a
recently introduced standard (DMN), its interaction with business rules management and
standards for business rules is largely unexplored. Focus in previous studies has been on the
potential for integration with process modelling(Hasic, De Smedt & Vanthienen, 2017a;
Janssens et al., 2016). As rules and decisions have a clear link, an increased understanding of
why they are separated into different standards can help clarify roles that decisions and rules
have in modelling in information systems analysis and design. This is especially important in
regulatory compliance applications where rules and decisions are required for traceability.
Finding the right balance between the two will avoid capturing unnecessary levels of detail.



Business Decisions or Rules - Why not both? Hall

1.4 Delimitation

There are many standards for BR (zur Muehlen & Indulska, 2010) and at least two for model-
ling of BD. This study is limited through only investigating the interaction between the stand-
ards Semantics of Business Vocabulary and Rules (SBVR) along with the Decision Model
and Notation (DMN). Both standards are published by the same organisation, the Object Man-
agement Group (OMG). OMG is a not- for profit organisation publishing standards for IS
analysis and design. As the standards published the OMG are open standards, they are free to
use and implemented in several software tools for modelling and have widespread use in prac-
tice. Further, OMG standards gain legitimacy through being developed by industry, academia,
and subject matter experts alike, making their standards more likely to be adopted in practice.
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2 Literature Review

2.1 Business Rules

The concept of business rules has been used in systems development extensively since the
1980’s. During this era BR were often part of what is called expert systems containing ex-
plicit knowledge about some business concern, which is used to produce a specific output
from a set of inputs (Morgan, 2002). However, this rigid approach to rules governing business
operations has since been discovered to provide little benefit as it is proven to be an inflexible
approach to manage knowledge in a business (Taylor & Raden, 2007). A definition of busi-
ness rules is provided in the SBVR standard publication, where a BR is defined as:

A rule that is practicable and under business jurisdiction - (Object Management Group, 2017,
p.98)

Hence, the business rule is a statement governing how a specific process or action should be
conducted and what its output should be (Morgan, 2002). An example could be: a business
rule can be a definition of at what age you are eligible to acquire a driver’s licence. In Sweden
this rule could look like: “A person must be at least 18 years old to be eligible for a driver’s
license”. This rule is a condition which must be fulfilled to be eligible. Of course, a multitude
of other rules would apply to this scenario as well. The definition provided by OMG is not
technology oriented. This business oriented definition of a business rule is reflected in the
business rule manifesto (2003) where it is clearly elaborated that business rules are not a tech-
nical concern but a concern of how a business should operate. Another statement made in the
business rules manifesto is that to establish BR capabilities, tools for business people to for-
mulate and manage rules are required. This is where a standard for rule modelling, for in-
stance, SBVR is applied.

2.1.1 SBVR

SVBR is published by OMG and aims to formulate a business vocabulary to overcome busi-
ness term ambiguity which can then be applied in a BR to formulate them unambiguously and
clearly. The rule formulation in SBVR follows a natural language pattern and is intended
more for business than it is for IT, as it should facilitate business transformation inde-
pendently of IS design (Object Management Group, 2017). However, several technologies ex-
ist allowing formulation of natural language rules that can then be implemented in runnable
systems. Although, technologies like this do not exist not for SBVR yet (Chapin, 2017).

SBVR consist of two parts, the dictionary and the rulebook. The dictionary represents the
business vocabulary of SBVR and the rulebook the BR part (Object Management Group,
2017). The business vocabulary provides capabilities for formulating the terms used in busi-
ness documents by being the sole source of the terms, thus preventing ambiguity. The terms
and concepts defined in the business vocabulary provide the language used in the natural lan-
guage formulation of BR. Figure 2.1 presents an example of a business rule formulated in
SBVR. SBVR divide rules into two categories, behavioural and definitional rules. The defini-
tional rules can also be described as structural rules, meaning they define the overall structure
of a business and the relationship between the concepts used in businesses (Bajwa, Lee &

_5—
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Bordbar, 2011; Object Management Group, 2017). Behavioural rules can also be described as
operational rules, which dictate how an activity should be conducted (Bajwa, Lee & Bordbar,
2011; Object Management Group, 2017). The definition of behavioural rules is similar to the
purpose defined for decision logic in DMN as decision logic provide the source for how deci-
sions should be executed (Taylor & Purchase, 2016).

Vehicle Usage Rule

A vehicle may use an jce road only if the use is authorized by a Vehicle Usage Advice.

Arctic Circle Exemption

Any ice road that is north of the Arctic Circle may be used by any vehicle.

The Arctic Circle Exemption is a Vehicle Usage Advice

Figure 2.1. SBVR Business rule example, Adopted from: Object Management Group, 2017, p.105

2.1.2 Business Rules in Business Context

It is not uncommon for BR to go unmanaged and to be hidden in source code of systems
(Morgan, 2002). This is a concern that has been raised continuously since the introduction of
the concept of BR. Lifting rules from source code and making them visible to business users
are the most commonly mentioned benefits derived from adopting a business rules approach
(Bajec & Krisper, 2005). The enterprise model in figure 2.2 by Bajec and Krisper (2005) elab-
orates how BR fits into the enterprise architecture by showing its interaction with other mod-
els commonly adopted in businesses on a conceptual level. Four types of models are presented
as supporting or requiring business rules. In relation to business vision modelling, BR support
or hinder the goals defined within this model. Business vision models also motivate why a BR
is required. In relation to business process modelling a BR can constrain or trigger process
flows and be a fundamental requirement for a business process. With the help of this enter-
prise model Bajec and Krisper emphasizes the central role of BR in a business and how to
manage them in alignment with other models in a business architecture.

BUSINESS o BUSINESS VISION
PROCESS MODEL 5 g MODEL
k= =
2 |8
3 @
5 L
T
y defines,
CONCEPTS defines terms of E c is responsible for RESOURCES
MODEL = 2 AND ACTORS
@ MODEL
w
defines, refers to uses T
: BUSINESS RULE
triggers, controls, refers to MODEL supports

Figure 2.2. Bajec and Krisper’s Enterprise Model (Bajec & Krisper, 2005, p.428)

—6—
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Bajec and Krisper (2005) stated BR can serve many purposes and affect all parts of a busi-
ness. This characteristic requires categorising BR according to their general capabilities.
Many typologies for rule categorisation exist. These are mainly divided into what other type
of enterprise model they are intended to reflect (Bajec & Krisper, 2005). Most of these cate-
gorisations are made in conjunction with business process modelling and what types of rules
are included in a process on different levels (Zoet et al., 2011). These categorisations are of
main interest for this research as decision modelling is partially a separation of concerns of
decision and process logic into different models (Taylor & Purchase, 2016). These rule cate-
gorisations in relation to business processes might apply to decision modelling as well where
a specific category of rules have greater implications for integration in decision models.

To further elaborate the relationship between rules and processes Kovacic (2004) presented
three general categories of BR in relation to BP in a metamodel (Figure 2.3). In this model,
Kovacic presents how these three broad categories relate to processes, data, activities, events,
conditions, and actions. Kovacic claims rules contain constraints governing workflows of a
business. Global rules govern the overall process and are not dependent on a single activity
within the process. Rules related to a single activity within a process are activity rules which
are similar to the definition of behavioural rules in SBVR and hence relevant for decision
logic in decision modelling. Further, there are rules that constrain the process flow and struc-
ture, these are categorised as structural rules. For instance, a structural rule would define that
you should do “Activity A” before “Activity B”.

Goal Business Rule

| .". -
. i l
I Business Process | bject

 Event I | Co ' | Action

1s_part_of
ee [ l . L
ndition
*
.| IS/WF Component F

Figure 2.3. Kovacics business activity metamodel (Kovacic, 2004, p.166)

Other rule categorisations exist. Process specific typologies are presented by Indulska and Zur
Muehlen (2010) and by Zoet et al. (2011). Indulska and Zur Muehlen use rule categories for a
representational analysis of modelling languages for BR and BP using Bunge, Wand and We-
ber (BWW) ontology, a theory on representational capabilities of IS modelling standards in-
troduced by Wand and Weber (1993). Indulska and Zur Muehlen (2010) discovered
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significant overlap in modelling languages for BR and BP, meaning modelling techniques for
both rules and processes had elements for representing the same ontological constructs in
BWW ontology. Further, their findings indicated BP often require supplements from BR to
reach a good level of representational capabilities. They argue for the need of integrating BR
with modelling of BP in a clearer way and by overseeing the ontological capabilities of rule
and process modelling languages which will aid in understanding how business processes and
business rules should be aligned.

2.1.3 Process and Rule Integration.

Business decision modelling in DMN is a middle step between processes and rules. The possi-
bilities of integrating business rules into in business processes might be applied to integration
of business rules in decision modelling. Parallel modelling of processes and rules is important.
The business rule contains knowledge of how an action is conducted and the business process
contains the sequence of activities to reach the final result (Holmberg & Steen, 2011).

Integration of BR applied in process models clearly link the BR to the BP. Various types of
process and rule integrations exist. The most straightforward way is to simply add a text anno-
tation in the BP model stating the applicable BR (Zur Muehlen, Indulska & Kittel, 2008) ex-
emplified in figure 2.4. This approach is found to be the most commonly used by practitioners
requiring representation of business rules in process models. This can be accomplished by us-
ing the text annotation element in BPMN (Recker et al., 2011). However, the use of text anno-
tation to integrate BR in BP models is argued to be problematic since it reduces the con-
sistency and reusability of rules by not tracking the rule source (Zur Muehlen, Indulska & Kit-
tel, 2008). Wang, Indulska, and Sadiq (2016) propose three general categories for BR integra-
tion into BP. Firstly, Annotation, which has been discussed previously. Secondly, encapsula-
tion which aims to capture BR within a specific element of the BP modelling language used,
for instance the business rule task in BPMN 2.0 (Object Management Group, 2011). The last
category of BR integration presented by Wang, Indulska, and Sadiq (2016) is extension,
where reference to an external rule model is provided. Figure 2.4. Presents these integration
types in a business process diagram.

Ercagisulation Extension

: '
ey Rule Task: Pragierd Carlor

l — Ervter Orcet Caleulate el B ] S e el

ey : Dedivery

AT Digeount ! : NG )

Receive Order . r Success
] =

Ttis ohligatory to anly aceupt PR ..
order from customers of legal
age and identifcation

Annatation

Figure 2.4. Rule integration in business process. Adopted from: Wang, Indulska & Sadiq, 2016
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To understand why and when BR should be integrated in process models, Wang, Indulska and
Sadiq (2016; 2017) introduced factors affecting whether BR should be integrated into BP.
These factors explain in which situations integration of BR should be applied. Their findings
indicate that agility, criticality, rate of change, and reusability were significant factors affect-
ing BR integration into BP. Agility represents how rapidly a BR can adapt to changes in the
business environment. The rate of change relates to agility, which in turn relates to how often
the rule is required to change. Frequently updated rules requires careful monitoring.(Wang,
Indulska & Sadiq, 2017). Criticality is how important the BR is to the business operations.
Reusability refers to that some BR can be applied across multiple situations, not only reflect-
ing one situation or context. These factors affected if the rule was preferred to be modelled in-
dependently of a process model or integrated in the process. Their findings indicated that rules
requiring infrequent changes and not reusable across multiple scenarios should be integrated
in process models.

2.2 Business Decisions

All businesses rely on decisions in their operations (Blenko, Mankins & Rogers, 2010). In the
context of business decision management, decisions are divided into operational, tactical, and
strategic levels. These are encompassed in business decision management. The Business De-
cision is defined by Taylor and Purchase (2016) as:

A determination that businesses make on a regular basis, a selection or calculation of an out-
come that depends on a number of prevailing circumstances (inputs) and which, ultimately,
has an observable impact on the behaviour of the organisation. - (Taylor & Purchase, 2016,

p-37)

Hence, a BD dictates what specific inputs are required to reach a specific output in a decision
situation. Operational BD benefit through the approach since they present opportunities for
decision automation (Taylor, 2013). The ability to quickly execute key decisions heavily af-
fects the efficiency of a business (Blenko, Mankins & Rogers, 2010). Hence, decisions should
be captured and managed effectively (Taylor, 2013). It is becoming increasingly apparent
among practitioners that businesses should prioritise operational decisions. As the business
environment today is moving at a fast pace, the underlying requirements of a decision can
change rapidly (Taylor & Raden, 2007). It is hence important to establish proper capabilities
for BD management. A key part in managing BD is to capture them with use of specific meth-
odologies applying standards for decision modelling. The standard for decision modelling
“The Decision Model” by von Halle and Goldberg (2009) was the first standard published for
BD modelling. However, this standard is owned by Sapiens Inc. and was not widely adopted.
The Decision Model influenced the recently introduced standard “Decision Model and Nota-
tion” from OMG. This standard provides capabilities of capturing and defining BD and the
logic important for decision automation. DMN is currently the only open standard for deci-
sion modelling (Taylor & Purchase, 2016).
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2.2.1 The Decision Model and Notation

DMN has three purposes: To define human decision making, model requirements for auto-
mated decision making, and implementing automated decision making (Object Management
Group, 2016, p.18). The decision automation properties of DMN has been discussed in litera-
ture and the possibilities of using DMN as a tool for implementing decisions as a service
(Hasic, De Smedt & Vanthienen, 2017). The research around this standard has mostly been in
governmental organisations and regulatory compliance applications.

DMN consists of two parts, decision requirement diagrams (DRD) and decision logic (DL)
(Object Management Group, 2016). Figure 2.5 presents the relationship between DMN’s lev-
els and the link to process models. Decision requirements diagrams clarify the relationship be-
tween decisions. The result of one decision can be required as input to another. Besides this,
the decision requirement diagram specifiy the required inputs to the decision and the sources
dictating allowed answers. The decision requirement diagram is a graphical notation easily
comprehendible by business users. This graphical notation has four parts. The decision, busi-
ness knowledge model, input data, and knowledge source. The element of a decision is the
central part of a decision requirement diagram referring to all other elements as input required
for that decision. The business knowledge model represents business knowledge required to
make decisions. This element can represent business rules in DMN, or decision logic applied
across multiple decisions. However, how the business knowledge model should be used
seems to be a matter of taste, as stated in the standard document published by Object Manage-
ment Group (2016). The secondary use of business knowledge models is representing repeata-
ble decisions. The knowledge source is used to specify documents containing knowledge rele-
vant for the decision. Input data is used to specify required data for a decision.

The second level of DMN is the decision logic level which defines the fundamental logic for a
decision. The definition of how a specific output is reached based on several defined require-
ments constraining the business. This can be derived from business rules (Taylor & Purchase,
2016). Decision logic provides a detailed view on the representation of the business
knowledge model. Decision logic is defined in boxed expressions, which in turn could be rep-
resented as either decision tables or FEEL (Friendly enough expression language) expres-
sions. A decision table contain a large amount of business rules in a decision activity but not
in a natural language pattern, instead they are represented as conditions in the rows of a table.
FEEL is the expression language defined in the standard for formulation decision logic ex-
pressions in a user-friendly manner, close to that of natural language BR (Taylor & Purchase,
2016).

The complexity of DMN has been evaluated in academic research by Hasic, De Smedt, and
Vanthienen (2017a). This evaluation is argued to be related to learnability and perceived usa-
bility of modelling standards. In comparison to other modelling methods, DMN was evaluated
as being less complex as it has few relationships and property types (Hasic, De Smedt & Van-
thienen, 2017b). A limitation to their research is the lack of empirical validation, as the user’s
perception of complexity and usefulness determines the viability of Hasic, De Smedt and
Vanthienen’s (2017a) results. The low complexity indicated by Hasic, De Smedt and Van-
thienen supports the extraction of decision logic from process models as a separation of con-
cerns, which in turn decreases the overall complexity of process models.
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Figure 2.5. Decision model relationships. Adopted from Object Management Group, 2016, p.16

2.2.2 Business Decision Modelling in Context

Similar to how business rules are represented as relating to other models in Bajec and
Krisper’s (2005) enterprise model, business decisions interact with other types of models as
well. Taylor and Purchase (2016) explain how DMN interact with other models in a business
(Figure 2.6). In DMN, data inputs from business data models as UML are applied to be pro-
cessed in automated decisions. Business motivation models provide the reasons for the deci-
sion being required and aligns the decision model with the business visions. This motivation
is required for assessing if decisions are successful, by producing results achieving business
goals (Taylor & Purchase, 2016). Organisational models define the decision owner. If the de-
cision is not automated, this context is crucial for defining who will decide. Processes are re-
sponsible for defining the activity flow, and decisions in turn can aid processes through sepa-
rating decision and process logic. The relationship between the process and the decision is
where the research community has focused a lot of their efforts (Bazhenova, Zerbato &
Weske, 2018; Biard et al., 2015; Janssens et al., 2016) .

—11-
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In comparison with the enterprise model presented by Bajec and Krisper (2005), there are sev-
eral similarities between their model and the relationships to other models in a business pre-
sented by Taylor and Purchase (2016). Comparing Taylor and Purchase to Bajec and Krisper,
they see BR or BD having similar roles in a business. The resource and actors model in Bajec
and Krisper’s model represent who is responsible for defining and maintaining the BR. This
relationship can be found again in how Taylor and Purchase define the interaction against the
organisational model. These similarities also occur against the business vision model where
both BR and BD are reliant on this model for their motivation and context. In relation to pro-
cess models, the most significant difference exists between Bajec and Krisper and Taylor and
Purchase. In relation to BP, the BR constrain or trigger the BP and the BP require business
rules or refer to them. The BD is related to BP through the BP providing context to the BD
and the BD extract the decision logic from the BP and trigger events within the process. The
model presented by Taylor and Purchase defines data instead of business concepts model, but
they serve the same function as providing terms used in BR or BD. In the case of BD, this
could be a UML data model that provide the specific data points used in the underlying deci-
sion logic which is key for decision automation. This proves that the concepts of BD and BR
both exist in the same place in the enterprise architecture. However, this does not mean they
are interchangeable, instead BD are dependent on BR in decision logic (Taylor & Purchase,
2016). This could indicate they should coexist in an enterprise architecture. An adjustment is
proposed in Figure 2.7 taking both Taylor and Purchase (2016) together with Bajec and
Krisper (2005) into regard for an enterprise model including both BR and BD. Important to
note in this model is that not all business rules are definitions for decision logic as there are
rules not applicable in decision situations such as structural rules in SBVR as described by
Object Management Group (2017).
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2.2.3 Decision and Process Integration

Process and decision integration is almost seamless as decision modelling in DMN is intended
to extend and extract decision logic from business processes modelled with Business Process
Model and Notation 2.0 (BPMN 2.0 )(Taylor & Purchase, 2016). Linechan and Sainte Marie
(2011) indicated how this interaction would be characterized before DMN was published.
They proposed the use of the business rules tasks for representing decisions in processes,
which is how decision integration in processes is conducted currently(Taylor & Purchase,
2016).

In academic research, the integration between BD and BP has attracted attention with several
studies mentioning this relationship as it supports the separation of process and decision logic
(Bazhenova, Zerbato & Weske, 2018; Biard et al., 2015). Extraction of decision logic from
processes is a topic well explored by researchers. However it is mentioned that no element
exist in BPMN 2.0 for representing a decision apart from the business rules task (Janssens et
al., 2016). This binds decisions to processes by reflecting the naming of the business rule task
in the process model in the decision of the decision model. All processes do not contain deci-
sions, and in turn, some decisions are not reliant on process flows. Integration is only relevant
in processes applying decisions (Janssens et al., 2016). Hasic, De Smedt, and Vanthienen
(2017b) presents principles for integrating process and decision models consistently. They
highlight importance of aligning decision models and process models. The presented princi-
ples aid in consistently aligning models when separating decision and process logic. All but
that which is relevant to the process flow should be hidden from the process model and vice
versa in the decision model.

— 13—
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Further research in the locus of BP and BD has focused on decision mining from processes.
Bazhenova & Weske (2016) propose how BD can be extracted from BP by mining decisions
in processes. Most research focuses on how to integrate the standards BPMN 2.0 and DMN.
However, other process modelling standards can be used in conjunction with decision model-
ling. Mertens, Gailly and Poels (2015) investigated DMN integration with the declarative pro-
cess modelling language Declare-r. They argue that BPMN and DMN are already well
aligned as concepts in BPMN supports decision logic. The declare-r language is in their view
suitable for knowledge intensive processes and decision logic is more suited for these types of
processes, hence the combination of declare-r and DMN is beneficial to use for these types of
processes (Mertens, Gailly & Poels, 2015). The integration and relation with BPMN 2.0 is of
more interest because of its wide adoption as a process modelling language (Recker et al.,
2011) and is published by the same organisation as DMN.

Process and decision integration in the standard “The Decision Model” is discussed by Pitscke
(2011). The Decision Model, much alike DMN serves the purpose of decreasing the complex-
ity of process models through separating the reasoning behind a single decision outcome from
the process. On the contrary to integration of BR in BP, modelling BD in a separate standard
decreases BP model complexity. Meanwhile, integration of BR in BP tends to clutter process
models. Hence the separation of BD from BP and integration of references to decision models
is universally agreed to be beneficial to decrease process model complexity regardless of
which standard is used for either decision or process modelling.

2.3 Business Rules and Business Decisions

As described in literature, BD heavily rely on BR for formulation of decision logic. It is im-
portant to align the two, hence you could either argue for merging or integrating of standards
for BR and BD to clarify the connection between decisions and rules. Business rules and pro-
cesses literature indicate integration is more beneficial than standard merging (Wang, In-
dulska & Sadiq, 2017).

2.3.1 Decision and Rule Integration

An integration and alignment of SBVR and DMN is proposed by Linehan and De Sainte Ma-
rie (2011). They propose that SBVR rules should be implemented as decision logic, which in
turn can be executed in systems. The indication of this relationship has not been elaborated
extensively in literature. The claim of decision logic being dependent on business rules for its
formulation is supported by Taylor and Purchase (2016). However, Taylor and Purchase ar-
gue for decision management not revolving solely around BR. A decision requirement dia-
gram can be constructed without any automatable decision in mind as a methodology for
mapping strategic or tactical decisions.

~ 14—
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In decision management, business rules have been identified as a key concept for regulatory
compliance as traceability to the source of meaning is important. This is provided through
linking business rules used in a specific decision clearly to the rule source (Smit, Zoet & Slot,
2016). When integrating rules and decisions it is important to have common definitions of the
terms applied in the decision logic and business rules. For this purpose, a business glossary
can be applied to reach consistency between BR and decision logic (Taylor & Purchase,
2016).

In DMN there is no formal element for referencing the business rules used. In the previously
mentioned standard “The Decision model” by von Halle and Goldberg (2009) a formal ele-
ment exist for rule integration. Each decision could reference one or several rule families
where a reference to each BR applicable to the decision is defined. These are then defined in a
grid matrix reminiscent of decision tables.

Taylor and Purchase (2016) discuss extensions for integrating business rules in DMN. These
extensions were proposed by software vendors involved in the development of DMN. They
propose a rule level annotation by documenting the intent of each row in a decision table with
an annotation of the rule that is referenced in the row in question. On the decision requirement
diagram(DRD) level, rules could be annotated as a message in the DRD, showing which rules
the decision are dependent on. Further, Taylor and Purchase claim rule annotation is already
possible in DMN as the knowledge source element could provide a reference to BR. Provid-
ing refence to the rules used in decisions like this presents possibilities for traceability of the
formal reasoning behind the decision outcome, hence making the decision model more com-
plete. The integration possibilities presented by Taylor and Purchase (2016) are reminiscent of
those presented for BR and BP integration, mainly the rule annotation in BP models suggested
by Zur Muehlen, Indulska, and Kittel (2008). Encapsulation as suggested by Wang, Indulska,
And Sadiq (2016) can be supported in the knowledge source element of DMN.

2.3.2 Merging Standards for Decisions and Rules

Possible explanations for either integration or merging could be found in theories about ontol-
ogies. An ontology presents a description of the real world, as is the case with modelling
standards, hence modelling standards can represent ontologies (Wand & Weber, 1993). Re-
search has been conducted on ontologies and evaluation of modelling standards regarding
their abilities to represent ontologies (Recker et al., 2011). A widely adopted ontology evalua-
tion of IS development grammars is presented by Wand and Weber (1993). Their evaluation
criteria are based on Mario Bunge’s (1977) theory on ontology.

Wand and Weber’s ontology evaluation consist of several criteria. Of most relevance to the
research question of this thesis are the concepts of ontological complexity and completeness.
Ontological completeness concern the ability of modelling standards to reflect all parts of re-
ality. However, the more concepts involved in a modelling standard, the more ontologically
complex it becomes (Wand & Weber, 1993). There are indications that ontological complex-
ity in modelling standards affects the perceived usefulness of the standard for IS analysis and
design (Recker et al., 2011). This could apply to rule and decision modelling as well. If the
standards are merged, the merged standard would become more complex which affect its per-
ceived usefulness.

— 15—
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Bunge, Wand and Weber ontology and use of ontologies in information systems development
in general is not without critique. Wyssusek (2004) claims application of ontologies in infor-
mation systems research overlooks current philosophical debates about ontologies. As the
philosophical theories of Mario Bunge (1977) applied by Wand and Weber (1993) are no
longer relevant in the philosophical or social sciences, Wyssusek argues the wide adoption of
Bunge’s theories limits how IS researchers view reality when adopted for evaluations.

Another concern in merging standards is the separation of concerns. SBVR is mainly de-
scribed as a tool for knowledge management (Object Management Group, 2017) and DMN a
tool for decision automation (Object Management Group, 2016). Merging the two would be
undesirable from a separation of concerns point of view. Process and decision logic should be
kept separate (Janssens et al., 2016), decisions and rules might be best served by being kept
separate instead of merged in one standard.

The rule types introduced by Object Management Group (2017) or Kovacic (2004) might af-
fect why rule and decision modelling are not merged, since some rule types are not well suited
for decision situations (Taylor & Purchase, 2016). BR constraining process flow will seldom
be involved in decision situations. The structural rules might not be able to be included in de-
cisions since they define the overall relationships between concepts in the business. Behav-
ioural rules defined in SBVR (Object Management Group, 2017) provide a better fit for deci-
sion integration as they define what should happen within activities. All business rules do not
provide fit for integration with DMN. this could be a reason to not merge standards for BR
and BD. An article by Kluza and Honkisz (2016) presents how SBVR, DMN and BPMN 2.0
can be used to represent the same things. This is an indication of the overlap between the
standards.

2.4 Theoretical Summary

In summary, scarce literature exist on the topic of decision modelling and its interaction with
business rules because decision modelling is a relatively new topic. However, the interaction
between business processes and decisions or rules is well explored in research. This thesis in-
cludes previous research conducted about the interaction between process and decisions, and
process with rules. Rules and processes are included because decision modelling has much
potential to extract business rules from processes through a separation of decision logic and
process logic. Table 2.1 presents the concepts identified in the literature review with a brief
explanation and the literature related to each concept.
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Table 2.1 Theoretical summary of literature review

Concept

Description

Described in

Separation of concerns

Concepts should be separated
wherever possible and not be con-
cerned with anything else than the
input they require, not how that in-
put is reached.

(Bazhenova, Zerbato & Weske,
2018; Biard et al., 2015; Janssens
etal., 2016)

Enterprise model interaction

Business rules and business deci-
sion modelling have distinct inter-
actions with other model types

(Bajec & Krisper, 2005; Taylor &
Purchase, 2016)

Integration

Business rules can be integrated in
process models depending on fac-
tors characterising the business
rule to be integrated. As business
decisions aim to extract decision
logic from processes this logic con-
tains business rules which can be
integrated in the same way as
rules in processes

(Taylor & Purchase, 2016; Wang,
Indulska & Sadiq, 2016, 2017; Zur
Muehlen, Indulska & Kittel, 2008)

Integration type

There are different ways of inte-
grating business rules in process
models. These are: Annotation,
Encapsulation and extension.

(Wang, Indulska & Sadiq, 2016;
Zur Muehlen, Indulska & Kittel,
2008)

Ontological complexity / complete-
ness & perceived usefulness

The complexity of a modelling
standard depends on how many
constructs are included in it, which
increases its completeness. Stud-
ies indicate that complexity is un-
desired as it affects the perceived
usefulness of a standard.

(Recker et al., 2011; Wand & We-
ber, 1993; Wyssusek, 2004)

Rule Type

There are different types of busi-
ness rules which have their own
distinct interactions with processes
and decisions. Some of these
types will not interact with decision
and hence not required to be inte-
grated.

(Bajwa, Lee & Bordbar, 2011; Ko-
vacic, 2004; Object Management
Group, 2017; Wang, Indulska &
Sadiq, 2016; Zoet et al., 2011)

17—




Business Decisions or Rules - Why not both? Hall

3 Research Method

This chapter introduce the research process adopted throughout the collection and analysis of
empirical data. Motivations for the applied method are provided along with a discussion re-
garding quality and ethical considerations affecting this thesis.

3.1 Literature Search

The literature in the literature review was identified through an extensive search for academic
literature on the topics of business rules and business decisions. The literature was searched
for on three search engines for academic literature. These were LUBSearch, Google scholar
and the IS specific database AIS Basket of Eight. The keywords used for searches were
“Business decisions”, “Business rules”, “DMN”, “SBVR”. Further sources were Business
Rules Journal and Object Management Group’s website. Business Rules Journal is a practi-
tioner-oriented journal with articles discussing business rules applied in practice. Object Man-
agement Groups website was used to retrieve standard documents for SBVR and DMN.

3.2 Research Approach

To investigate the research question which is explanatory, a qualitative method with the aim
of deduction was adopted for the data collection. In this case semi structured interviews were
the basis for the research instrument. The goal of an deductive approach is to infer theory
from the gathered data (Recker, 2013).As explanatory research focuses on explaining the in-
teraction between concepts (Bhattacherjee, 2012) it is well suited for answering the research
question. The interaction between business rules and business decisions and the explanation
behind why these seemingly similar concepts are kept in separate standards was sought. For
this, the reasoning behind the standards through the views of subject matter experts were re-
quired.

The research question required an interpretive research design in both data collection and
analysis to enable deduction of theory. As the answers to the research question will be shaped
by the previous experiences of the respondents and their social contexts (Bhattacherjee,
2012). Because an interpretive approach is adopted, generalisations in the sense of inferences
from a sample to a population are not the desired outcome of this research and would be im-
possible with the form of data collected. Instead, this research focuses on generalising from
empirical findings towards theory, in this case, the standards SBVR and DMN. This type of
generalisation is discussed by Lee and Baskerville (2003) . Further, this distinction from posi-
tivistic research is discussed by Orlikowski and Baroudi (1991) as interpretive research aims
to understand the deeper meaning behind phenomena.
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Bhattacherjee (2012) discuss interpretive research approaches being more suited for theory
building than theory testing. As the research question of this thesis is largely unexplored in
previous literature, theory was attempted to be derived from the data collected. This supports
the choice of semi structured interviews for collection of qualitative data. Furthermore, an in-
terpretive research design can help identify hidden reasoning which is not possible through
positivistic and quantitative research approaches (Bhattacherjee, 2012).

3.3 Interview Design

The interviews conducted were semi structured with few predefined questions and of an open
nature allowing interview participants to interpret the question and provide answers that were
not of a ““yes/ no” nature (Bhattacherjee, 2012). This approach is to be expected in this thesis
as it is exploratory. Using structured interviews instead of semi structured would defeat the
purpose of identifying new concepts through interviews. Structured interviews typically do
not allow for interview participants to elaborate on and interpret questions (Recker, 2013).

The questions in the interview guide (Appendix 1) were based on concepts identified in the
literature review. As the reasoning behind the standards is sought and not practical examples,
the questions were asked on a general level avoiding any inquiry to mention practical exam-
ples. The corresponding literature to each question and the factors behind the questions are
presented in table 3.1. This style of interviewing fits with the exploratory nature of the re-
search question. The exploratory interview aims to investigate and identify previously unex-
plored subjects, which is applied in a deductive approach to explore new theories (Recker,
2013). To give a common structure in the interviews conducted, an interview guide was de-
signed with 17 questions in total, 5 of which were introductory and closing questions. As the
interviews proceeded in rapid succession after one another, adjustments in the interview guide
were not made, since the questions were sent to interview participants beforehand to give
them the possibility to prepare well thought out answers and judge if they had the ability to
answer the questions.

Allowing interview participants to review the questions beforehand allowed the partial ad-
dressing of the artificiality of the interview situation discussed by Myers and Newman (2007),
as the interview participant is expected to create opinions under time pressure. The interview
participants had the opportunity to review the questions beforehand, they knew what to expect
and could prepare to discuss the subjects in the interview.
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Table 3.1 Interview questions relation to concepts

Concept

Adopted from

Reflected in question

Separation of concerns

(Bazhenova, Zerbato & Weske,
2018; Biard et al., 2015; Janssens
et al,, 2016)

Question 5,6,7

Enterprise model interaction

(Bajec & Krisper, 2005; Taylor &
Purchase, 2016)

Question 13, 12

Integration

(Taylor & Purchase, 2016; Wang,
Indulska & Sadiq, 2016, 2017; Zur
Muehlen, Indulska & Kittel, 2008)

Question 7,8,10

Rule Type

vacic, 2004; Object Management
Group, 2017; Wang, Indulska &
Sadiq, 2016; Zoet et al., 2011)

(Wang, Indulska & Sadiq, 2016; Question 10
Integration type Zur Muehlen, Indulska & Kittel,
2008)
. . (Recker et al., 2011; Wand & We- Question 13
Ontological com_plexny / complete- ber, 1993; Wyssusek, 2004)
ness & perceived usefulness
(Bajwa, Lee & Bordbar, 2011; Ko- Question 9

3.4 Interview Participant Selection

The selection of interview participants was based on the criteria of having deep knowledge of
the standards DMN and SBVR. As the reasoning behind the standards is of interest they
should preferably be involved in the work with standards in the Object Management Group.

As experts are interviewed, their views on the subject is trustworthy. This means the study is
not generalisable to a larger population (Bhattacherjee, 2012) but that is not the type of gener-
alisation sought in this study.

Decision and rule standard experts were contacted through e-mail stating my research inten-
sions. Of the ten initially contacted experts, 3 were willing to participate in interviews. As in-
terview participants were located at a substantial geographical distance from me, the inter-
views were conducted through Skype, which is not preferable in a qualitative interview set-
ting. There are several variations that are missed in comparison to face to face interaction
(Schultze & Avital, 2011). As there were no interview participants in close geographical vi-
cinity this is a limitation that is considered as negligible to the ability to answer the research
question.

3.5 Transcription

The conducted interviews were transcribed to support the analysis of the collected results.
Transcriptions offers an over-viewable approach to analysis (Recker, 2013), time spent on
transcribing was deemed worth the investment in time to support the analysis. The transcrip-
tions were done directly after the interviews and each question and answer were given an as-
cending numerical code to ease referencing the transcripts in the results.
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3.6 Analysis

The analysis followed a qualitative approach, as it emphasises on word rather than numbers,
and the difficulty of conducting this type of analysis compared to a quantitative analysis is
higher (Bhattacherjee, 2012). The interviews conducted resulted in 25 pages of transcript text.
This amount of text meant there was a need for reduction of the meaning contained within the
text. This enables a condensed discussion and comparison of facts presented by the experts
interviewed otherwise difficult to comprehend (Recker, 2013). As the data collected is of a
qualitative nature, an interpretivist approach to the data analysis was required.

To reduce data, coding was adopted as an analysis method to separate the concepts; this cod-
ing is both based on the literature review concepts based on the research question Coding in
this manner is a tried way of reducing data (Bhattacherjee, 2012). Although coding is men-
tioned as somewhat subjective since the researcher choses the central topics of interest (Wal-
sham, 20006), it still provides the most apparent way of analysing exploratory research. The
assigned codes are presented in table 3.2 and were identified in the literature review. The cor-
responding literature to each concept is found in Table 3.1

Table 3.2 Coding Scheme

Concept Code
Separation of concerns SOC
Rule Type RT
Complexity / Completeness C/C
Integration |

Enterprise Model EM
Decision definition DD
Rule definition RD

Considerations of which display format the data reduction should be embodied as resulted in
the decision to present data separated by the concepts and facts identified in previous litera-
ture and in the interview transcripts. Each of the results from the interviews relating to the
central concept are referenced in text with reference to the answer in the transcript according
to the following code: I1T1 where I1 refer to interview 1 and T1 refer to the first answer of
the interview participant. The T is replaced by other letters in the following interviews as that
refer to the last name of the interview participant.
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3.7 Quality

To assure quality in research, there are several aspects to address. In interpretive research,
these quality measures are not as straightforward as in positivist research (Bhattacherjee,
2012). The dependability, credibility, conformability, and transferability of qualitative re-
search requires considerations (Bhattacherjee, 2012). Statistical generalisability is difficult to
assure in interpretive qualitative research, as the sample generally does not represent an entire
population (Recker, 2013). Further differences in quality measures also exist when compared
to quantitative methods, which rely heavily on statistical rigour to draw meaningful and valid
conclusions. As the empirical data collection and selection of respondents were not based on
numbers, these quality measures are not applicable in this thesis. Alternative measures of
quality are discussed by Recker (2013). Instead of reliability, dependability was insured
through giving clear reference from transcripts in the results chapter, as this aids in following
the line of reasoning from the transcripts applied in the analysis.

3.7.1 Ethics

Ethics are important to consider in all research, as research should do no harm to the partici-
pants in the research or to communities at large (Recker, 2013).Therefore, the voluntariness of
participation was emphasized to the participants to assure them not feeling forced to partici-
pate. The option to withdraw their participation without further consequence or correspond-
ence was also given. If desired, the interview participants were given the option of being as-
sured confidentiality. As anonymity cannot be assured in interview research (Bhattacherjee,
2012) confidentiality was the option offered to interview participants. Although given the op-
tion, all interview participants chose to have their identity disclosed in text.

3.8 Limitations

The limited time allotted for research resulted in no triangulation of sources. Triangulation of
sources improve the credibility of research, which is important in interpretive research
(Bhattacherjee, 2012) The interviews conducted are the only source of empirical data, which
reduced the variety of the results. As only three interviews were conducted in total, this is a
limitation to my results. This because of not being able to get access to more interview partici-
pants. Although, the interview participants are all very knowledgeable in decision modelling
and have deep knowledge within the subject. Their answers can be deemed of good quality
and trustworthy. Further, the interview participants were all oriented against working with
DMN. Attempts to contact people involved in SBVR resulted in no responses. This is a limi-
tation of my study since the views and reasoning behind the standards are biased against deci-
sion modelling through the views on rules, decisions and standards of the interview partici-
pants.
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4 Results

In total, three interviews were conducted with professionals possessing deep knowledge of
business rules and business decisions. While given the option of confidentiality, all interview
participants chose to disclose their identity. The following section introduce the interview par-
ticipants.

4.1 Interview Participants

James Taylor (Appendix 2: Interview 1 (I1)) is one of the originators behind the term “Busi-
ness decision” and has written several books on the topic. “Real-World Decision Modelling
with DMN” and “Smart Enough Systems” both address the concept of business decisions. He
is the CEO of Decision Management Solutions working with decision management and deci-
sion modelling. Further, he is a member of DMN’s committee and is one of the originators
submitting the original request for proposal to OMG.

Jan Vanthienen (Appendix 3: Interview 2 (I2)) is a professor in information systems at KU
Leuven university in Belgium. He has a long background in the business rules and business
processes field. Decision tables has been in his focus for a long time. Vanthienen is a member
of the DMN committee and one of three persons behind DMN’s request for proposal.

Inge Lemmens (Appendix 4: Interview 3 (13)) is the Chief Technology Officer of the consul-
tancy firm PNA Group. PNA works with both DMN and SBVR in their methodology. They
are an OMG member organisation and have voting right in both DMN and SBVR. While
Lemmens is not directly involved in the standards, she follows them closely and shares the
vote in the standards together with her colleagues and does a lot of the background analysis
on PNA’s behalf in the standards.

4.2 Definitions of Rules and Decisions

In their definitions of business decisions, Vanthienen, Taylor, and Lemmens shared similar
views on the concept. They all considered a decision to be the output based on a number of
input values (I1 TS5, 12V8, I3L10). However, Vanthienen specified it as an operational decision
in the context of DMN (I2V8), and not as much about the tactical and strategical level. All in-
terview participants mentioned that operational repeatable decision is the main intent in the
definition of a business decision in the context of decision modelling in DMN.

In their definition of business rules several differences in meanings is identified between the
interview participants. Taylor defined a business rule as:

It’s what we should do in a particular circumstance. Given a certain set of facts, what alter-
native should we pick? So, it’s one of the ways you can make a decision - (11'T8)
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After this definition Taylor stated he consider business rules as a subset of the business deci-
sion. This is also related to the relationship seen between the concepts where the business
rules are one of the ways in which you can reach a decision outcome (I1T10).

Contrasting Taylors definition of business rules, both Lemmens and Vanthienen considered
the business rule as a larger concept then business decisions, stating that business decisions
are a subset of business rules (I2V11, I3L13). In similarities between rules and decisions
Lemmens considered rules and decisions as interchangeable meaning a rule can be expressed
as a decision and a decision as a rule. It is all a matter of which surface language, or standard
you choose for the representation (I3L15+16). In the similarities between the concepts Van-
thienen considered the business decision to be a type of business rule; the decision rule which
deals with reactions to inputs or results of inputs (12V15).

4.3 Separation of Concerns and Complexity

When reasoning about why the standards are separate or why they should be merged, several
variations between the participants were identified. While reasoning for the separation of
DMN and SBVR, their distinct purposes were mentioned as a reason for not merging them.
DMN deals with automation of decisions, while SBVR mainly attempts to overcome ambigu-
ity in businesses by establishing common definitions. Taylor mentioned that decision model-
ling can also be used for manual decision making (I1T12). Taylor further mentioned problems
which he sees with SBVR. In SBVR everything is seen as a business rule, for instance process
flows, which is typically defined in process models. These rules are not useful artefacts for
businesses (I1T13).

While discussing the emerging complexity from a combination of SBVR and DMN, the inter-
view participants views differed. If the standards would be combined the following reasoning
is given by Taylor who considered it would not become complex but contradictory and unfin-
ishable:

The way SBVR talks about rules is antithetical, it’s the opposite of DMN thinks about rules. It
is not a resolvable situation there. There is no overlap between the way SBVR talks about
rules and the way DMN talk about rules. They just don’t touch anywhere. — (I11T15)

This view is critical against the traditional way of capturing business rules. Vanthienen ex-
plained the reasoning for separating rules and decisions as the following:

At some point in time we had to make a choice, do you wait for the automation of the general
thing, or do you deal with the more limited one, and I think DMN has been there because
SBVR is not an operational standard in the sense that you have tools to automate the business
rules. — (12V16)

Here, the main focus is on the automation properties of DMN as SBVR does not support exe-
cutable specifications of business rules. It deals more with descriptions, hence not supporting
the main focus of DMN. Separation is mentioned as favourable from the Object Management
Group perspective to appeal to different audiences. From a consultant perspective of an or-
ganisation which works with a methodology involving both SBVR and DMN, the concepts of
rules and decisions should not be kept in separate standards, as they both attempt to represent
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the same things (I3L18). Merging does not really serve the purpose of automation in DMN
and would lead to a more complex standard. However, Lemmens states that there is overlap
between DMN and SBVR in contrast to the views of Taylor:

There is definitely overlap between them. Behind DMN you can express DMN in predictive
logic. Many cases even propositional logic. If I can express something in logic I can take any
surface language on top of that. SBVR could be one of them. - (13L49)

The separation of concerns was not necessarily seen as affecting the separation of rules and
decisions by Vanthienen, rather focus as decisions were easy to extract from business and
rules seen as a complex and overarching area (I12V18). Taylor mentions the separation of con-
cerns as the decisions should be treated as their own artefacts (I1T26). Vanthienen believes
that a merged standard would become too complex and that decisions were extracted into its
own standard as it could be easily done. This extraction supported an executable standard for
decision automation. As SBVR deals with a larger area than DMN an executable standard for
SBVR would add considerable complexity (12V34). As SBVR deals with a larger area it is
believed it will never be able to reach a point where it is executable (I3L50).

4.4 Rule Type

Rule types were not mentioned as affecting the choice to model rules and decisions in sepa-
rate standards but were discussed in the context of decisions and rules. The business decision
is considered a rule type by Vanthienen, the decision rule which determine a decision out-
come (I2V14). There were also discrepancies of what is considered a business rule, depending
if you look at it through a purely theoretical view or as a concept applicable in businesses
(I3L43). The decision rule is the only rule relevant for integration in decision modelling. As
Taylor does not work with business rules besides their direct implementation in decision
logic, rule types were not relevant for the operations of Decision Management Solutions
(I1T21). In Taylor’s experience, rule types were not relevant as they only support a categori-
sation irrelevant for formulating what a decision outcome should be, and even problematic if
not related to the decision model (I1T16).

However, Lemmens view on rule types differs from Taylor. According to Lemmens, there are
several rule types relevant for a decision model because rules are required for defining data
constraints or describing concepts used in the decision model. This level of detail difficult to
attain purely in the decision logic of DMN (I3L31). For instance, cardinalities are required as
compliments to decision models. Lemmens mentions that this could be represented in an en-
tity relationship diagram or UML model, but those are insufficient tools for discussing with
business (I3L.38). Natural language rules are used as a communication method with business
users as decision logic in DMN is not friendly enough for business.
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4.5 Enterprise Model

While discussing the influence of other models applied in a business, concept and process
models were found to have the most influence on business rules and decisions. Organisation
models and motivational models play a secondary part on the operational level where the mo-
tivation is often clearly defined. Motivation models exist on the strategical level. The process
and rule interaction and process and decision interaction were mentioned as key by all inter-
view participants. These areas already have clear interactions supported by a separation of
concerns.

Vanthienen indicated that these interactions affected why rules and decisions are modelled
separately. Rules are not a model per se, rather a list, their interaction with other enterprise
models becomes difficult (I2V27). The main concern with interaction between models in a
business was mentioned to be the level of detail provided in models. On the conceptual level,
the granularity should be low, hence no referencing between models should exist on this level,
as its main purpose is to discuss with business. Vanthienen reasons on the difference between
the operational and strategical levels as the following:

At the top strategy level, you are dealing with the business motivation, but once you are on the
operational decisions, the business motivation is given. — (12V31)

Lemmens’ organisation only applies process, data, rule and decision models. Motivational
models are unnecessary on the operational level where the main purpose of the interaction is
reaching automatable decisions(I3L42). These interactions are dependent on the type of meth-
odology used. There are differences between the models required depending on if a rule or de-
cision-based approach is adopted (13145, 11T36).

4.6 Integration Possibilities

Whether natural language rules should be integrated is a question of methodology. Taylor
sees no purpose in representing rules in this way in decision modelling but would like to see a
way of verbalising rows in decision tables in a more business user friendly language than
FEEL (I1T21). A possibility for clearer glossary integration which could be an SBVR glos-
sary is seen to increase consistency with decision models(I1T14). It is argued that rules are
already integrated in DMN, but not in a natural language specification. The required business
rules are integrated in the decision logic (I2V22). Instead, the possibility for separation of
concerns is emphasized:

In most cases business processes contain or try to show too many rules and too many deci-
sions, there should be separation of concerns so that the process is simple and the decisions
are separated, or the rules in a lot of cases are separated. — (12V25)

Again, the level of granularity is mentioned, Vanthienen discuss the difficulty of deciding
where to stop in extracting process and decision logic (12V26). Integration is also seen as a
long-term goal. DMN might be considered rather limited and progress against clearer rule in-
tegration (I12V35,36). On the contrary to Taylor’s view on decision and rule integration, Lem-
mens’ requires integration of business rules in decision models in the methodology used by
her organisation. This methodology starts with facts types, which rules are then extracted
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from. The last step is to apply these in decision situations. They use a natural language repre-
sentation of rules to complement each row in decision tables. This is an integration of busi-
ness rules in decision modelling as they use natural language rules for discussions with busi-
ness (I3L26-29). Lemmens uses business rules for defining cardinalities and fact types which
are important inputs in a decision model to make it executable. These rules support discus-
sions with business where a UML diagram is too complex for business users to comprehend
(I3L35).

4.7 Summary

In summary, the interview participants were critical towards merging standards for decisions
and rules, depending on which perspective they addressed it from. From the perspective of a

standards development organisation, a merge would be undesired as it would make the stand-
ards more complex and appealing to a smaller audience because of it.

Their definitions of rules and decisions were somewhat similar with disagreements regarding
whether business decisions should be considered subsets of business rules. One interview par-
ticipant disagreed with this stating that business rules are a subset of business decisions. They
all agreed that business decisions should mostly deal with operational decisions that are re-
peatable.

Separation of concerns and complexity were both mentioned as reasons for keeping decisions
and rules separate. DMN and SBVR have distinct purposes, mixing these would create an
overly complex standard and make the standard less useable since it no longer appeals to one
specific audience seeking one purpose.

Rule types were mostly seen as irrelevant, as the decision itself can be seen as a type of rule;
the decision rule. Depending on which methodology is used, there could be further rules types
of relevance to decision modelling such as data quality and constraint rules.

Interactions with other enterprise models such as data models and process models were men-
tioned by all interview participants. During these discussions the separation of concerns was
mentioned again. Motivational models were not seen as important for neither decision model-
ling, nor rule modelling since DMN deals with the operational level where motivation is al-
ready well established without the need of models.

Possibilities for integration between rules and decisions were not seen as viable as integration
does not support the separation of concerns. However, the interview participants would like to
see a way of representing decision logic in a manner more reminiscent of natural language
than is possible at the moment in DMN and thus integrating natural language rules but as a
part of DMN. This to make it more understandable to business users. Glossaries were also
seen as important and are possible to integrate from SBVR to DMN.
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5 Discussion

Varied views on the involvement of rules in decision modelling emerged through the inter-
views. The variations of methodologies adopted by the interview participants organisations
governed their views on how to apply rules and decisions. The purpose of the standards varies
depending on the organisational level as it affects where rule integration in decision modelling
is required. The relationship indicated by Linehan and De Sainte Marie (2011) is reflected in
the interviews. Linehan and De Sainte Marie discussed the interaction between DMN and
SBVR. However, SBVR rule specifications are not used by any of the interview participants
in its pure form. They have their distinct methodologies for verbalising rules which are less
complex than SBVR. The complexity of SBVR is one of its foremost drawbacks. SBVR at-
tempts to capture everything as business rules, even though it might be captured someplace
else in process or decision logic. The three main themes in the interviews are whether you
should integrate or merge standards, the clear distinction between conceptual or executable
specifications, and the interaction with other business models.

5.1 Integrate or Merge?

The interview participants were critical against the suggestion of merging SBVR and DMN.
Merging the standards would create unnecessary complexity by mixing standards with distinct
purposes. This would cause confusion rather than alignment. SBVR deals with larger area
than DMN as the concept of business rules extends beyond decisions. DMN was created be-
cause decisions are easily extractable and automatable business concepts. Merging DMN with
SBVR would not serve the purpose of decision automation. The complexity produced by a
merge outweighs the benefits of completeness. This concern was discussed by Wand and We-
ber (1993). Compromises between ontological completeness and complexity were indicated.
These indications were reflected in the findings by Recker (2011) where ontological deficien-
cies in modelling affects how users perceive the usefulness of standards, one of which is the
balance between complexity and completeness. The findings from the interviews indicate that
reduced complexity is desired over completeness in a standard. A standard with a clearly de-
fined purpose is seen as more useable than one with ambiguities(Recker et al., 2011). DMNs
main purpose is agreed on by all interview participants to be automation of decisions. Adding
complex rule definitions would make the execution of DMN difficult, hence not desirable for
DMN’s main added value on the operational level. As SBVR allows for ambiguity it is seen
as less useable. DMN has been assessed as a standard with low complexity (Hasic, De Smedt
& Vanthienen, 2017b). Adding complex concepts would be counter-productive as it has been
found to affect the learnability of standards (Hasic, De Smedt & Vanthienen, 2017b).

Integrating business rules in decision modelling is more beneficial than a merge according to
the interview participants. Depending on which perspective they view it through. Merging
would be beneficial from the perspective of PNA-Group’s methodology. But it would be un-
desirable from the perspective of a standards organisation where keeping the standards sepa-
rate accommodates different audiences. The scope of business rules is seen as a larger area
than business decisions. Decisions are a subtype of business rules referred to as decision rules.
An overlap between DMN and SBVR exists, as they are both surface languages that can be
used to represent the same thing. Indulska and Zur Muehlen (2010) presented an overlap anal-
ysis of rule and process modelling languages and found significant overlap. DMN and SBVR
are both surface languages that can be used to represent the same concepts, but one is
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executable and the other not. This was indicated by Kluza and Honkisz (2016). They pre-
sented that the same thing can be represented in decision logic, SBVR rules or process flows
in BPMN 2.0. This might be related to the overarching role business rules have, where a rule
can be used to represent all constraints in a business. Process flows are discussed by Kovacic
(2004) as global rules and therefore an artefact able to captured as business rules instead of
containing them in processes. There is a disagreement among interview participants on
whether to consider this as business rules or contained in process flows. It depends on
whether business rules are considered from a purely theoretical standpoint, or as an artefact
for discussions with business used to derive executable code. A process flow rule presented in
a natural language format is not necessarily more business user friendly than presenting it in a
process diagram. Most users would prefer to see it as a process diagram. When considering
rules in DMN, natural language representations would aid business users understanding of de-
cision tables by explaining decision tables to business users unfamiliar with the standard in a
familiar language. This is reflected in the findings of Indulska and Zur Muehlen (2010),
where BP are required to be complemented with BR to reach sufficient representational capa-
bilities. Wei, Indulska and Sadiq (2017) discussed when business rules should be integrated in
business processes and concluded business rules should only be integrated in processes when
they were not critical for business operations and required infrequent changes as this would
create two sources for business rules; the process model and the rule repository. This is re-
flected in the thoughts of the interview participants where either integration or merging is un-
desired. Rather, a replacement of current representations of rules in DMN with a more natural
language specification is desired.

A separation of concerns should exist. The main purpose of decision modelling is to achieve
execution of decisions (Taylor & Purchase, 2016). Rule models should be an overarching di-
rectory of constraints in a business (Morgan, 2002). As indicated in the purposes of the stand-
ards DMN is mainly for decision automation (Object Management Group, 2016). SBVR aims
to create an unambiguous source for rules and concepts confined in a business (Object Man-
agement Group, 2017). To keep decision models simple, careful considerations should be
made before integrating business rules in decision models further than representations pro-
vided through decision logic. According to Janssens et al. (2016) the separation of concerns is
the main reason for separation of process and decision logic, where considerations of how the
integration between decision and process models is required for consistent alignment. Using
DMN would allow for separation of decision rules from a rule repository, containing decision
rules in decision logic formulations instead. A natural language rule integration would only be
required for presentation to business users of which rules are applied in decisions. Glossaries
are an important part of DMN to prevent ambiguity (Taylor & Purchase, 2016). The glossary
is discussed by Lemmens as facts types and Taylor mentions this as a glossary. This is a con-
cept contained within SBVR that would be beneficial to integrate, or merge into DMN to pre-
vent ambiguous formulations of decision logic.

5.2 Business Friendly or Friendly Enough for Execution?

Variations were detected regarding if rules should be integrated. This depends on if the pur-
pose of decision modelling is discussions with business or the execution of automatable deci-
sions. On the operational level, decisions models should be executable to have added value.
However, on this level the defined logic is not business user friendly. Lemmens saw the need
for natural language-based rules for discussions with business, verbalising rows in decision
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tables in natural language. Taylor saw this as an opportunity for increased business friendli-
ness and would like to see a clearer way of integrating natural language rules in DMN.

A difference exists in how rules are represented between executable decision logic and natural
language representations. Integration of natural language business rules is irrelevant for exe-
cution, but useful for discussions with business as a communication method. This depends on
the methodology applied or if the usage is for conceptual or executable models. The method-
ology of Lemmens organisation starts with rules and facts types which is used to derive deci-
sions. This aids in lifting rules and assuring they are not kept in source code which has long
been recognised as a common problem with business rules (Morgan, 2002).

The rule type has a crucial role in deciding which rules should be applied in decision model-
ling. Data quality rules are difficult to display to a business user as diagrammatic representa-
tions in UML. Natural language rules can be used to verify cardinalities for instance, as these
are hard to represent in DMN. The rule type discussed by Vanthienen as the decision rule are
the only rules required in DMN for decision logic. A natural language formulation of data
quality rules is easier to comprehend than a UML diagram. This is in line with the Business
rules manifesto, where it is stated that business rules should be a business concern and not a
technical concern (Business Rules Group, 2003). This can explain the discrepancy between
how rules are formulated in DMN which is still too technical for business users to formulate
rules. DMN require technical formulation of rules for executable decisions. Creating a natural
language formulation for rules in DMN would be difficult to achieve, as these rules relies
heavily on the business context they are created for, and hence, operators might look different
from case to case. A more business friendly formulation of rules in DMN is supported by the
Decision Management Manifesto claiming decisions should be extracted and reviewed contin-
uously by business (Taylor, 2013). This is one of the main problems between DMN and
SBVR. DMN aims for execution, while SBVR aims for being understandable by business,
creating a discrepancy that is hard to overcome while attempting to integrate or merge them.
The natural language formulations are not a necessity for reaching automated decision mak-
ing.

5.3 Enterprise Perspective

As indicated in literature, the interaction with other business models is similar between busi-
ness rules and business decisions (Bajec & Krisper, 2005; Taylor & Purchase, 2016). The or-
ganisational level affects whether rules and decisions should be integrated in models. Bajec
and Krisper (2005) defined the relationship between business rules and business vision/ moti-
vational models as the business rule either hindering or supporting business goals. The moti-
vational/ vision model only provide value on the strategic level as to motivate which rules and
decisions are required. On the operational level the motivation is often clear. The motivation
for actions is known on this level and you do not need vision/ motivational models to see why
you need them. Two models mentioned as most important on the operational level were
data/concepts models and process models, which interact with both rules and decision models.
Interesting variations emerged in the relationship with data models, where business rules are
important input to define data constraints. Business rules in a natural language format, as dis-
cussed in the previous section, acted as a tool for discussion with business. However, not all
interview participants shared this view. Some saw them as unnecessary.
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Decisions address a small part of the business; business rules are more overarching and can be
used to capture all parts of a business in a way that business decisions cannot. If capturing all
these rules are relevant for business value is another question, as according to one interview
participant, this methodology of capturing all rules in a business is not relevant for reaching
automatable decisions. As decisions are seen as what is valuable in a business (Blenko, Man-
kins & Rogers, 2010), capturing all business rules are not be relevant for achieving business
value. Rules and decisions have distinct interactions with other enterprise models. As deci-
sions deal with a limited artefact, their interactions cannot cover all of those which the rules
have with models in an enterprise. The decision acts as a middle step between the processes
and business rules.
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6 Conclusion

The stated purpose of this thesis was to investigate the interaction between business rules and
business decisions. SBVR and DMN were used as a basis for the empirical investigation.
DMN includes concepts in its decision logic that can be interpreted as business rules. As deci-
sions are what is seen as important in businesses by some, this led to the question if business
rules specifications such as SBVR still have value as DMN is a middle step between the pro-
cess and rules offering an intuitive way to categorise business rules for execution. The ques-
tion this thesis set out to answer was hence:

Why are Business rules and business decisions kept in separate standards?

An easy answer to this question would be the purposes of the standards are not compatible.
This would of course be an oversimplification of the relationship between rules and decisions.
The standards are developed by an organisation aiming to appeal to a broad audience. Merg-
ing two distinct concerns would narrow the audience. DMN is meant for automation of deci-
sions and SBVR is meant for capturing of business rules and a business vocabulary unambig-
uously in a way understandable by business. Treating these concepts in one standard would
create complexity affecting how useable the standard is perceived to be. Looking past appeal-
ing to a broad audience, rules and decisions have different interactions with enterprise models.
Merging would create ambiguous interactions. Although, the concepts of SBVR vocabularies
and natural language rule specifications are possible to transfer to DMN for increased busi-
ness friendliness.

However, business rules are already kept in DMN to some extent in its current specification.
The business rules relevant for DMN are the decision rules and data quality rules. Decision
rules are already included in DMN as decision logic and are represented as behavioural rules
in SBVR. Data quality rules are required as an extension to DMN where a data model would
be used, as a data model is not business user friendly. DMN only deals with decisions as a
separation of concerns from processes. Including concepts from SVBR such as the vocabulary
would be useful for DMN. But capturing rules other than decisioning rules and data quality is
not relevant for DMN when applied for decision automation. SBVR is applied in businesses
with requirements to capture other things than decisions as rules. SBVR can be used to de-
scribe everything in a business as business rules and hence deals with a much larger area than
DMN. SBVR still has a place in the enterprise architecture as to achieve unambiguous com-
munication, but not for execution of decisions where DMN has stepped in as the mediator be-
tween processes and rules with a separation of concerns between process and decision logic.

DMN is gaining increasing recognition. This thesis elaborated its interaction with business
rules which varies depending on the organisational level on which it is applied, and the meth-
odology adopted. Further research should focus on investigating methodologies for decision-
based approaches including different amounts of rule specifications to investigate which dif-
ferences exist between the two. This could help define which most efficient in building au-
tomatable systems which is the main added value of adopting decision modelling.
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Appendix 1: Interview Guide

Interviewee: Time started:

Interviewer: Time ended:

Emphasize that participation is voluntary, you are free to withdraw your participation
at any point, the finalised interview transcript will be sent to you for crosschecking and
any interpretation made from your answers will be crosschecked if you desire. Would
you like to be anonymized from published text?

Interviewee background
Q1: Can you tell me about your background in decision modelling and / or rule modelling?
Q2: How familiar are you with the standards SBVR and DMN?

Q3: Were you involved in the development of either SBVR or DMN?

Q1: How would you define a business decision?
Q2: How would you define a business rule?

Q3: What similarities are there between the two concepts — how do you see that they are re-
lated?

Q4: According to you, should they be kept in separate standards?

QS: What is the main purpose of DMN, how is it applied in the real world? Example, benefi-
cial to use for decision automation

Q6: What is the main purpose of SBVR, how is it applied?

Q7: If you had to choose between merging SBVR and DMN into one standard or having clear
references providing easy integration between the standards. What would you choose and
why?

Q8: How can business rule be represented in decision modelling?
Q9: Are some rules more suited towards decisions than other, does a rule type exist that can-

not be applied in a decision situation? (Can you give an example of a rule that would not be
well suited for a business decision)
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Q10: Three general categories for integrating models with each other exists: Annotation, En-
capsulation, and Extension. Which of these categories for integration would be most suited for
integrating a business rule with the following characteristics into a decision model?

- A business rule that is required to be changed frequently.

- A business rule that is required to be changed rapidly.

- A business rule that is applied across multiple situations.

- A business rule that is of key importance to business operations.

Q11: Business rules and business decision models interact with other business models. For
instance, business process models. Do these interactions affect why they are modelled in sepa-
rate standards?

Q12: In your view, could standards for rules and decisions be merged to create a more com-
plete standard, or would this lead to a standard too complex for being perceived as useful?

Closing questions

Is there anything you would like to add that I have not asked for?

Do you see any other key persons that would be beneficial to interview for this thesis?

Thank you for your participation, interview transcripts will be sent to you as soon as
they have been finalized.
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Appendix 2: Interview 1

Interviewee: James Taylor (T) Time started: 2018-04-25-18:26
(GMT +02:00)

Interviewer: Oskar Hall (O) Time ended: 19:14 (GMT +02:00)

O1: Then I would like to ask if you would like to be anonymous in this interview?
T1: No, happy to be me

02: I thought we could start off with a bit about your background in business decisions and
business rules?

T2: Sure, I'm the originator of the phrase decision management. I came up with it at Fico
back in 2002. I’ve been doing decision management ever since, [ am one the original submit-
ters of the decision model and notation standard and continue to be an active member of the
committee, decision management solutions I am an OMG member and participated in the
DMN standard from the first RFP (request for proposal). I was an active member when I was
at fair Isaac of the production rule presentation and I wasn’t involved in SVBR, I am familiar
with it and certainly stood by and observed it as it was being developed.

We do decision modelling in every project, as a company we probably model around 3000 de-
cisions around the world right now, we have a dozen active decision modelling projects.

03: So, then I would assume that you are very familiar with both the standards

T3: Much more so with DMN, as I’m on the revision taskforce, I spend hours every week
looking at DMN. SBVR, Less so, more of an observer of the standard and as a non-user of it,
by choice.

O4: Is there any special reason why you choose not to use it, like in collaboration DMN?

T4: Because it contradicts DMN, the rules presentation in SBVR are utterly unhelpful for an-
yone who is trying to do automation of business rules using a business rules management sys-
tem and that’s our primary focus.

OS5: Interesting, I think we will get into that later more questions as well, then let’s proceed
with more specific questions. How would you define a business decision?

(DD)TS: I use the definition we use in DMN, we define a business decision as, it is always a
bit tricky with decisions. If you are defining the decision approach or the instance of a deci-
sion. We generally talk about, a business decision is how you take inputs, a set of information
and make a choice of what you are going to do, select between available actions, decide an
output essentially. They may be calculations, selections, classifications, but they have a focus
on deciding what to do. So, they either are an action picking actions, or contribute to how you
pick an action. It’s about, most of the decisions we care about are decisions you make more
than once. But there is both an approach, essentially, how does one take this set of inputs and
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turn it into output. Then, within a transaction environment you make that decision for a whole
bunch of transactions and track those, so those are decision outcomes if you like.

06: You define it as kind of a decision that can be operationalised and automated, so its not
about the strategic level?

(DD)T6: 1 do not have to be automated but generally, for our use of it, we focus on the ones
that are repeatable. We do a lot of work with decisions that are not automated in the sense that
they are still made by a person. But generally, we don’t. It is entirely possible with the ap-
proaches we use for a single decision that would be made just once but we don’t test against
that sort of scenario. We’re not trying to do the “Should we do business in Belgium?” type of
decisions. That you take once.

O7: It’s more about the operational and tactical levels?

T7: Yes, but we generally don’t test it against the strategic level. We’ve had some clients to
say it works for those kinds of decisions but frankly, we are generally interested in situations
where there is both the decision-making approach and a series of applications of the decision-
making approach that results in decision outcomes.

08: That is kind of the view that I have of it as well, that it is very useful for decision automa-
tion. Going on then to a business rule, how would you define a business rule?

(RD)T8: I define a business rule the way a business management system would define a busi-
ness rule, that is a set of, | have a definition I use in one of my books that I can’t remember
for the life of me, but it’s what we should do in a particular circumstance. Given a certain set
of facts, what alternative should we pick? So, it’s one of the ways you can make a decision.

09: So you see it as a subset of what is used in a decision?

T9: Absolutely, and this is why I don’t use SBVR. Business rules is not a useful business ar-
tefact, decisions are.

010: yes, do you see that there are any similarities between the two concepts, are they related
in some way?

(RD)T10: Yes, when you think about it an action or rules, not a constraint, a rule that says: “if
this and this and this, then do this”. What does a decision do? Given this set if inputs, how are
we going to pick an output? A rule is one of the ways you pick from, given the set of inputs
we said we had for the decision, this particular combination of values results in us picking this
output. It’s a clear way to articulate on of the paths of a decision. So for me, that’s it you
know, it’s a useful construct in that sense because you know, that’s what a rule is. Whether
you call that decision logic or business rule I don’t really mind , but it is a single statement of
intent, the mechanics of making a decision.

O11: You see it as they are related, business rules can be the decision logic used by a deci-
sion?

(RD)T11: Yes exactly, for instance, if you overdecompose a decision model and keep decom-
posing a decision model too far, the decisions at the bottom all have the same data inputs and
knowledge sources because they are all an individual rule really, I have seen decision models
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I have done myself, where you just keep breaking it down several times until you realise that
the bottom nodes of your decision model all have the exact same inputs and outputs, they all
use the same knowledge source, because they are not really decision, that are distinct from
each other, they are just getting to a point where each decision is a single rule, which is just
overdecomposition. All of these things use the same source, really they are just ways of mak-
ing a decision.

012: I think we have touched upon this a bit already, but the main purpose of DMN, what
would you describe it as?

(SOC)T12: The main purpose of DMN is to give you a way to accurately represent decision
making that captures what you need to know about a decision without imposing unnecessary
operation constraints on it. For instance, sequence: when you make a decision in real life you
almost always have to follow a sequence. But generally, the sequence it not material to the de-
cision making. If I have to check various things for the eligibility of a customer, in reality |
probably check them one at a time, but it doesn’t matter in which order I check them. So a de-
cision models need to know all those things without telling me that I have to do A before B,
or that I really need to do A before B.

Notice that I didn’t say for rules or for automation. That is one of the key thing about decision
modelling, is that you can use exactly the same notation for decisions that are completely
manual and decisions that are going to be informed in machine learning and analytics using
constraint-based optimisation or using business rules. In fact, we done decision models that
had decisions in them that were represented by all these things. So that’s one of the strengths
of decision modelling. It does not require the decision model to executable, it does not require
the model to be defined using business rules, and it is just a way of expressing decision mak-
ing.

013: Okay, going on then to the more rule specific questions, if you to the contrary to DMN
then, if could describe the main purpose of SBVR, how could it be applied and used?

(SOC)T13: Depends on how rude you want me to be, the problem with SBVR is that is has
two very different pieces, the vocabulary definition piece and its got business rules. The prob-
lem with the business rules piece is that the business rule definition in it is in my mind, it
thinks everything is a business rule, that everything is a constraint, meaning that you have
business rules in it that in a real business could be represented as process steps, “you must al-
ways do X before you do Y - that’s a process sequence, you build that in a process model, it
has rules that constrain data, but you would build that in a data model and it has rules that
constrain decision making which you build in a decision model, the problem with SBVR is
that the rules piece sees everything as constraints and defines thing that are wildly different
from each other that should be represented in different models, an it assumes that each indi-
vidual rule is an artefact of note where our experience is that each individual rule is not a use-
ful artefact. The vocabulary piece on the other hand is a much more interesting attempt to
have a restricted vocabulary. I can’t say I’ve used the vocabulary bit of SBVR, in part that is
because it is all wrapped up in the rules piece, which is the other part of the standard. Many of
us feel that if we could split it into two different pieces, the vocabulary piece would get a lot
more use than the rules piece.

014: I think that the vocabulary could e used a glossary in some sense in DMN?
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(I)T14: Yes exactly, we do not have a glossary in DMN, one of the reasons being, if we
would have a glossary in DMN it would probably have to be SBVR, and if we used the glos-
sary bit of SBVR, we would have to explain why we weren’t using the rules piece. We
couldn’t square that circle because the way SBVR talk about rules is not combinable with de-
cision logic. It is true that we have client who have used the vocabulary piece of SBVR as
their way of defining the information model they want to run their DMN models against.

015: So in essence, if you would try to combine the two, you would think it would become a
too complex standard if you incorporated both DMN and SBVR in one standard?

(C/C)T15: 1 don’t think it would necessarily be complicated, but it would be unfinishable and
greatly contradictory as the way SBVR talks about rules is antithetical, it’s the opposite of
DMN thinks about rules. It is not a resolvable situation there. There is no overlap between the
way SBVR talks about rules and the way DMN talk about rules. They just don’t touch any-
where. The vocabulary on the other hand. As a use of a glossary definition that you could ref-
erence in a decision model, I certainly think you could do that. We’ve had that conversation
with a couple of folks who like SBVR, “Why don’t you use SBVR in DMN for the glossary?”
well because it’s hard to separate from the rest of SBVR. I could certainly imagine writing
something that says: take the glossary definition piece of SBVR and use it as a glossary piece
for DMN that could certainly be useful instead of saying the allowed answers for a decision
are a text string you could point them to a glossary entry that says “this decision is how we
come up with this output” this thing and this thing is a glossary entry. All of these things pick
between these three states, and these three states are a glossary item. And most best practices
in my book that I wrote with Jan Purchase say that. We just don’t say how you do that, but the
glossary bit of SBVR would be fine.

016: So you would say that SBVR is like the process flow rules and those types of things,
and data constraint rules are not really relevant in DMN, but are there any kind of rule which
you could formulate in SBVR that would be useable in a decision modelling sense?

(RT, SOC)T16: I mean, [ don’t I wouldn’t say that we don’t have folks who have built a de-
cision model having identified a set of rules for a decision sometimes use the kind of verbali-
sation that is supported in SBVR to sort of describe the rules they wrote, as a way to represent
them somehow. They do not just use a decision table where you could verbalise the rules. But
it is a way to make sure that people understand what the rule says. The problem is a design
problem, our observation is that everyone who tries to do this discovers one of two things:
first of all they categorise all these rules, but when they come to build a decision model they
find that: A, it wasn’t useful to have this big bucket of rules, and B, it wasn’t really helpful to
know what kind of rule it was, it doesn’t help them build a decision model. Second it actively
gets in their way, we had a potential client a while ago that tried to build rules in SBVR for
DMN, and one of the rules they had in SBVR was “Customers have to be at least 13 years of
age”, classic SBVR like rule, well defined in SBVR. The problem with this is that this rule
then shows up in multiple decisions. Because of the way they built the decision model and the
problem with that is that it fails the basic test of decision modelling, where one decision
change should result in one rule change and now we have the rule defined in many different
places. If you were doing DMN, you would instead say: “at some point I have to decide who
is a valid customer”. There might be several criteria in there to choose who is a valid cus-
tomer or not and might need to know what country you are trying to do business in, where
these criteria might differ, but I would have a decision that said: “is this person a valid cus-
tomer or not?” and all the rules who would determine if that customer was valid or not would
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be encapsulated in that decision. As far as every other decision in that decision model is con-
cerned, it does not care why you are a valid customer, it just cares that you are one. The prob-
lem with doing SBVR first is that you end with the same rules in multiple decisions, and that
is a bad practice. Our experience is no, there has been no value and no circumstances in which
we would do the rule modelling piece of SBVR before we build a decision model. In fact you
can tell that in the name of our methodology as it is “decisions first approach”. We have a
very clear point of view on this. We did some work in Lund who had wrote in their review,
the different way of classifying business rules and when they were done, they found that it
wasn’t helpful to know what kind of rule it was. It didn’t help them build the decision model.
That’s our observation too. A big bucket of rules does not help you build a decision model.
But a decision model helps you capture rules.

O17: So you are all for the decisions first approach, I have some experience on that myself in
a course we did on decision modelling where we started of with BPMN models first, but I be-
came kind of difficult when you tried to implement it later with the decisions.

T17(C/C): The thing about a decision is that they are a thing, they are not part of a process or
a rule, they are a real thing. And thinking about them first is one of the great thing about
DMN it says “Decisions are a thing”. What’s interesting is when you look a the difference be-
tween a set of rules and the decisions that represents it, we had a vendor recently who added
decision modelling capabilities to their rule engine and used the same demo they had always
used and one the experiences hay had with one of their sales engineers is when he saw the dif-
ference between the DMN model and the demo he had been using for years literally said:
“Oooh, that’s what it does” because he got so used to looking at he rules on the micro level.
He didn’t really have a feel for what the overall thing did. But as soon as he saw the decision
model equivalent, it was clear what it did.

O18: It is a more easily understandable standard then looking at loads of rules.
T18: Yes, we are pretty all in on this respect, we’ve jumped over that side.

019: Do you see any case where you could apply business rules and try to represent them in
decision models in some kind of way?

(DT19: If would drill into books about rule modelling, SBVR or Rulespeak or any of these
things. You would find very specific thing in there, as avoiding use of “I” and “We”, being
specific about that you understand the context of a subset which the rule applies to are equally
true for decision making. When we are building decision models, we will do some of the very
same things. If a decision is being made about a transaction but it is only a decision that can
be said about a subset of those transactions make sure that is clear in the question. Be specific
about what you are trying to do right. Many of the best practices that you use for describing
rules applies to how you describe decisions as well. Within those decisions we capture the
rules and again, maybe the same best practices apply. If it is a enumeration makes sure it says
it’s an enumeration. If you’ve got the same enumeration in multiple places make sure you de-
fine it once so you have a common glossary. Make sure the terminology you are using in the
decision logic is consistent so that people don’t get confused to as what it means. So a lot of
these micro level best practices are true no matter how you are representing decision logic.
The problem is that there are no circumstances in which we would go out and attempt to doc-
ument a set of rules first. Now, we have one project where their documentation was so bad
that they felt they could not even rely on it. So were going to go through and do an exercise
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trying to clean up their documentation before they built the decision model. They asked us
about using SBVR as a form of representation of that and we felt like that was overkill, but it
would certainly be useful to try and think about the documentation by keeping the rules in the
back of your mind as you were cleaning up the documentation, trying to be clear on what the
documentation is trying to get you to do. So in those circumstances you might use it, but
again, [ would be reluctant. My sense is that it creates a sense that rules are independent arte-
facts that float out there and apply themselves to a business, and our experience is that the
only time rules get applied is in a decision.

020: So you wouldn’t keep them in a separate model anywhere and then represent them in
for instance decision logic. You would just do the decision logic and not the rules?

(I)T20: Correct, but we would externalise the glossary, we would say in this decision table
I’ve got this four requirements that feeds my decision table. Two of them are pieces of infor-
mation defined using this glossary item and two of them comes from these subdecisions and
they are defined using these glossary items and this this decision is producing this glossary
item so that [ have consistent terminology between them, that’s a really useful artefact when
you are writing rules. But I would not keep the rules separate under any circumstances, that is
asking to get yourself in trouble.

021: Okay I guess then that these questions are a bit difficult to answer, since they are a bit
rule specific

(RT)T21: yes I mean the rule type question, we are focused on using rules to describe what
we are going to do. Now , if you wanted to have a textual representation of the constraints that
needed to be represented in a database or if you wanted to have a textual representation of
something that would help constrain how somebody drew a process model, sure you might
have tools for that, but it is not what we do, what we do which is getting people to apply busi-
ness rules management systems and analytics on decisions the make more than once and our
experience is that there is no value to have a separate set of rule artefact that are not closely
related to the decision model integrated in the decision model to be problematic.

022: but in these business rules management systems, do you use business rules in there
where decision logic is implemented as FEEL expressions or is it the specific rule language
that is defined in that business rules management system?

(RT)T22: we do a bit of both, so we have certainly done projects where we have used tooling
that lets us write the decision logic in FEEL, but we also done projects and more project to be
honest where we build a decision model but then when we write the logic for a particular de-
cision in the model we put that into a business rules management system where we will have a
decision model and a decision in there that will validate or disclaim all the fields that it needs
but it implemented in ODM or Redhat where the rules are defined that tells us how we in fact
make that decision. One of the attractions of doing that is that it lets you have a certain tech-
nical stuff in the business rules management system that isn’t in the decision model then try-
ing to have to get all of the technical details into the decision model. The problem with exe-
cutable models is they tend to get overloaded with more technical details like “how do I do
iterations” and making it quite complicated, so we often find that we would rather keep the
decision model cleaner and not show that level of detail in the decision model and throw the
function in the rule engine. But that is a methodology choice on our part.
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023: So you use the decision model for more like conceptual modelling?

(RT)T23: Yes its like conceptual database modelling, the entity model is not representative of
a database design, you might have a many to many link in an entity model as a table in the da-
tabase design, but it may not be necessary to show that to anybody who doesn’t know data-
base design. Its more useful for most people to see that “customers are linked to a location”

024: it’s kind of there to give you the big picture

T24: But that’s our methodology choice. There are some projects where people are specifying
the logic in FEEL. FEEL is not a perfect language, particularly when it comes to set handling
and iterations, but it’s getting there. For us one of the key value proposition of a decision is to
dramatically decrease the complexity of the kind of rules that you write, there are never any
OR’s in rules in DMN, you always keep thing as separate rules, the rules tend to be much
simpler since there is no repeating groups since you’ve normalised the data, and normalised
the structure of the decision making. Most of the decision tables and logic that we produce for
decisions is extraordinarily straightforward. But that helps a lot.

025: If we go more into how a decision model on a conceptual level and how it interacts with
other models in a business, like process models for instance or motivation models?

(EM)T2S5: For us the best practice is automation, the best practice for decision automation is
to deploy a stateless side effect free decision service. And the thing is, if you have a stateless
side effect free decision service, no one else really should care how it does that. That’s kind of
the point, that’s part of the service oriented mindset, so how a process and decision model in-
teracts ought to be extraordinarily defined and very simple. I’ve got a decision for this task in
this process where I have to make a decision. I don’t care how you make that decision, only
care that if I give you this data and you give me back an answer, that’s defined by a decision
service. You do not want someone in the process world to care what all the subdecisions are
all about or looks like. One of the big debates we have is whether BPMN, DMN, CMM
should be one big uberstandard and our experience is that there is no value proposition for it.
They should have an arm’s length relationship with each other by definitions as a best practice

026: So it is a matter of separation of concerns?

(SOC, EM)T26: Exactly, Decisions are not processes or cases, they are their own artefact.
Me, I like the fact that they are separated as useful artefacts. Do you need to know which pro-
cesses you are in and what impact the decision has on it? Yes that is useful to know but, the
mechanics of how a decision is made are not relevant to the mechanics of the process and vice
versa, the decision does not care how hard it was for you to assemble the data you needed to
call the decision service, it just wants to know what the data is. That is the separation of con-
cerns. Now, CMM and Archimate and some of the services and motivational types of things,
you do want to know some of that, what your challenges is that you want to know what a
good and a bad decision looks like. So you have to have some kind of understanding of how
your decision impacts your key performance indicators and metrics and you also care how it
fits organisationally, one of the key problems with decision making is that decision making
changes a lot, so it’s really important to not get fixated on the first version that you’re think-
ing about, instead the tenth version, 100" version, 200" version. To do that you have to un-
derstand who cares about which piece of information in the decision making so that we can
have a conversation about, who’s objectives are being met when we are making the decision
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in this way and does it contradict anyone else’s objectives. There’s value to understanding
how the decision-making impacts and is impacted by your motivations and your organisa-
tional structure. I’'m still not sure we have gotten the linkage right on that level we are still
working through that, but its clear from projects that decision outcomes, how you make a de-
cision for a particular claim or policy, and the structure of the decision model, but I know es-
sentially not just what the answer was for this claim, but also the subdecisions for this claim,
then I could map that to my claims metric to my claims outcomes metrics, I could get some
really interesting analysis, but I think there is still work to do there.

027: Okay, so there are interactions with all of those kinds of models, to keep track of why
and who should do it.

(EM)T27: Right, its about management mostly, you want know those thing because you want
to know who is allowed to changes this, and who do I have to tell if I change this subsubsub-
subdecision, do I know what part of the organisations behaviour will now change even though
the decision definition has not changed, obviously if I change who is an eligible customer that
any decision that is dependent on that decision is changed by invocation. How do I figure out
who I have to tell this kind of stuff. There’s a lot of value in being structural and it’s about
management. It’s not really about execution or about decision design.

028: Okay, then we are reaching the end almost
T28: well I have a very definitive point of view so it’s easy to argue for your points then.

029: But if we move on to the last question about the complexity of involving the concepts of
rules and decisions in one standard

T29(C/C): Well I think DMN, and this is usually where I differ from everyone else is that |
think DMN already does include definitions of rules. Because DMN describes how you define
the rules for a decision, I think that DMN is a standard that already includes definitions of
how you do rules. So think I needs some more robust panhandling, at the moment since we
make you iterate over collections when we ought to say: any of the things in this collection
could do this, or do pattern matching against sets, the way rule engines do, for instance when
looking at TDM (The decision model) its logic structures has some more robust set handling
than FEEL does, and we recognise that that’s an issue, so I recognise that for writing the rules
DMN could be improved by being more declarative. But I feel that DMN already does de-
scribe rules, if I build a decision table for a decision I am defining the rules, I am defining the
rules as rows. So DMN does include rules, it replaces the production rule representation
standard and builds repeatable decision making structures including all the rules definitions
that you need you don’t need the rule definition piece of SBVR. Now, what I like to see glos-
saries in DMN?, yes [ would, I think we ought to have a better more robust definition of a
glossary and I’d like to se the language of rules made a little bit more semantically rich and I
feel like FEEL (no pun intended) is a little bit too focused on being executable as a language
and not on representing rules to a non-technical user, but I think that is solvable because most
of the time you use a decision table.

030: So you would go more against a natural language specification?

(I)T30: I think so yes I would like to be able to write the rules like here’s how you verbalize a
row in a decision table. And you could more or less do that now, but there is a few symbols
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and pieces in there that’s a little bit focused on being executable while not necessarily being
easy to describe to someone. But I think we are in fact describing decisions and rules in DMN
and I think that is appropriate to introduce the vocabulary in DMN and other representations
of decision logic such as decision tress or rule graphs. I think we would repay some long term
investment in making easier to write rules where a tabular format is not the right approach in
something that is a little bit less programmatic and programmer oriented. But I would always
do those things in the context of a decision, for me the standards are trying to describe the
rules as an independent artefact are unhelpful.

I think DMN for instance makes a huge mistake in my mind because it tries to make business
strategy into rules and would be much better off if you link business strategy to decisions.
The definition of how I decide who is customer clearly is impacted by my strategy. Trying to
articulate that as a rule feels a little tough.

031: So you can not do it all in DMN?

T31: I would always begin with the decision model so what I would care about is how robust
of a definition I can put into a decision model. Right now the two problems are that the only
semantically rich and easily understandable representation of the logic is the decision table
even if it is a very good representation, secondly the vocabulary / glossary is not managed
well. I would like to see these things improved but I’'m interested in our richness in ability to
describe rules inside DMN, because I think that’s where you should describe rules.

032: But then in some sense it is a more rule oriented approach you are trying to incorporate
in a better way in DMN?

(I)T32: Right, exactly, the people on the committee for DMN, without a doubt, all of us build
a lot of rules-based systems. We have all worked with rules a long time and we’ve all worked
for different vendors, and many of them have used rules a lot we used rules terminologies a
lot and we know what helps us build rules-based systems, and we came up with DMN. It’s not
an accident that we did this. The only other thing I have to say is that what I think serves key
characteristics when you look at DMN is that you tend to focus on automated decision making
and executable decision making because FEEL is so luminous. But I would say that we regu-
larly build models where significant chunks of the model are not automated they are still
made by people and it is still useful to describe the structure of decision making, many of the
decisions, even in an automated model could be represented by algorithms, optimisation en-
gines or other representations which are not rules. One of the strengths of DMN is that it fo-
cuses on what is the decision you are trying to make? Not what rules you want.

I will give a short example, we did one for a famous medical clinic where we built a decision
model for picking heart surgery approached for surgery patients. One of the decision included
were “Does this patient look like it will survive surgery?”.

033: That’s a hard one to automate

T33: Yes, hard one to automate, but it doesn’t matter, it sits there in the model. There are cer-
tain decisions that depend on the other, other that don’t and it’s not an override, because there
are circumstances in which the surgeon think that the patient will not survive, they will still
operate, because they know you are going to die if they don’t. But there are other circum-
stances under which you will probably not die, then that decision becomes trivial, and then
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that decision becomes trivial. In a decision model this is trivially easy to show. Just because
it’s a hard one to automate does not mean it’s not a decision. “Is the ship seaworthy?”” was an-
other one — well someone has to go take a look at the ship.

034: 1 guess there is a number of criteria which makes it hard to model such a decision

T34: Yes, but you could certainly model that decision as if you can use a particular ship for a
particular shipment, which is otherwise very automatable. Ships are certified for certain
amounts of weight and located at the right place and cost a certain amount of money. You can
divide this up in a decision model deciding if the ship is seaworthy, but someone has to physi-
cally walk around the ship and inspect it. That’s one of the things about decision modelling —
It really works, even for thing that really aren’t needing rules.

Alright I would very much like to see the final result of this paper.
035: Do you have anything you would like to add to this that I have not asked for?

T35: The only thing is that one of the thing we found with decision modelling that makes it so
good is how fast it is. How much more quickly we get to the right answer. How much engage-
ment we get from the business in doing that, which I think comes out of two things. First of
all it’s very business user centric, we don’t ask what your rules are, instead we say how do
you decide what you are going to do with a claim? Which is something they do everyday so
they are very willing and able to describe it. We did a big loaner resignation for big bank in
North America and at the end of three days of workshops we had a decision model with a 103
or 104 decisions to it. When we finished in doing the analysis of all the logic and all the sup-
porting rules we had maybe 110 decisions. So the structure of the model was basically correct
from the beginning. We see that over, and over again, we can very quickly break the barrier to
the problem and finding the structure of the problem which we can then fill in the details.

That makes it easier to be iterative, it makes it faster. It’s much easier to say that you are go-
ing to focus on a certain decision, who knows about that decision, what documents do we
need to look at? Instead of these massive exercises that requires months and months of docu-
ment analysis which you go into when you put rules first. That speed and that business en-
gagement is real critical issue for us and why we think when we talk to other people who were
on the DMN committee building DMN tooling, what they see to is that customers who adopt
it think about decisions and decision models get to answers much more quickly. It’s just a tre-
mendously different experience relative to the traditional experience of rules.

036: Its more efficient approach then

T36: Yes, imagine you were trying to build a database by listing all the fields in the database.
That does not have a structure. You could do it and you would get a lot of details but it would
be a big retrofitting exercise figuring out which one goes with which one. It would takes up
months of time and so, using an entity model dramatically speeds up the process and our ex-
perience is that decision modelling has the exact same impact on understanding logic. That
why we do decision first. It’s not just a question of standards, the notations matter and the
standards matter but the methodology that is supported by the standards, because the OMG
does not deal with methodology, so the other question would be to ask if there is a material
difference between the kinds of methodologies that are supported by the standards. The thing
about DMN is that it supports a very agile and very iterative approach and that its very busi-
ness user engaging, so it supports the kind of mixed teams scrum style get everybody in a
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room and figure it out kinds of workstyles in a way which SBVR does not, SBVR lends itself
to more waterfall oriented document focused mindset and I think that is not part of the stand-
ard I would think it is worth asking if there is a difference between the kinds of methodologies
that use standard X vs. Standard Y.

037: Okay, many thanks for your interview participation!
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Appendix 3: Interview 2

Interviewee: Jan Vanthienen (V) Time started: 2018-04-26-19:06 (GMT +02:00)

Interviewer: Oskar Hall (O) Time ended: 19:31 (GMT +02:00)

O1: I thought that we could start off with your background in decision and rules modelling if
you could tell me a bit about that?

V1: First, tell me again what is the subject of you masters thesis?

02: Of course, the thesis is trying to answer the question of why business rules and business
decisions are modelled in separate standards, because as the area looks now there are two
things, either you do business rules or you do business decisions, so it’s kind of like how you
do both of them together is what I’m trying to investigate and the reasoning behind the stand-
ards.

V2: Are you also involved in business processes, with the context of business processes or
without it?

O3: I’'m trying to have it without the context of business processes just the connection be-
tween business rules and business decisions. But business processes are a part of it as well of
course since there is an ecosystem with all kinds of models you have in a business.

V3: My background, I’m a professor in information systems, [ have been dealing with deci-
sion tables for a long time and also business rules. It’s only when the new DMN standard
came out that I found myself more into decision modelling.

04: Were you somehow involved with the conceptualisation of DMN?

V4: Yes, [ was in the committee but also one RFP (request for proposal) parties. So, a stand-
ard normally starts because someone asks for a proposal. I was one of the three people who
submitted the RFP, the request for the standard.

05: Okay, so you were one of the people behind the concept from the beginning?
VS: Yes
06: Are you familiar with the standard SBVR as well?

V6: Yes, I know when it came into existence also. It’s a little older, and it’s a bigger standard
in the sense as it deals with more items than DMN. The business rules area is a larger are than
the decision modelling in area I would say.

O7: Okay, were you involved in that standard in any way?

V7: No not really, I was aware that it was going on and I heard some new and some things,
but I was not personally involved in SBVR no.
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08: That was kind of the background questions, so we can proceed over to the more specific
questions towards business rules and business decisions, so the first question is how you
would define a business decision.

(DD)V8: That’s a difficult question, because in the standard there was a lot of discussion. |
think we put a definition in the standard like “a decision is the act of obtaining an output
based on some input values” or something like that, but it is hard to define a business deci-
sion. Anyway, we only deal in the standard with operational business decisions not a very
strategic decisions or tactical decisions, but the operational decisions, the day to day deci-
sions.

09: You don’t see that you can use the standard for tactical decisions or something like that?

V9: Not really, you could use it as some documentation, but the purpose of the standard is fi-
nally to automate operational decisions, and you don’t automate a tactical decision.

010: But you can use it to visualise those kinds of decisions?
V10: You could use it to visualise, yes that is true.

O11: Moving on then to the definition of a business rule, what is your definition of a business
rule?

(RD)V11: Also there, you should go to the business rules manifesto to define what a business
rule is, I would say a business rule is much more general then a decision, It is very often a
constraint, or a decision rule, There are many types of business rules as you will know. And
very often business rules are constraints which is not so much what we envision when we talk
about business decisions.

012: So, do you see like, process constraints as a business rule according to you, or is that
something which is contained within the process logic, like you go from one step to the next.
Do you see that as a rule that is contained within a process?

V12: Yes, it’s some kind of rule, in a declarative process modelling world, but I would not
call it a business rule, because the business rules area deliberately did not deal with processes.

013: Okay, so in the concepts of business decisions and business rules, do you any similari-
ties between the two concepts and would you see that they are related?

V13: Business rules and business decisions?
0O14: Yes

(DD, RD)V14: Yes, a business rule is a much more general concept and the business decision
is only one specific kind of rule. I often call it, a decision rule. Which states that given some
inputs, there is some output to be obtained. So it’s a very specific kind of rule, only dealing
with reactions to inputs or results of inputs. While a business rule in general is much more
general, it can be a constraint, not dealing with a decision, so the DMN standard is basically
dealing with a much smaller area than the business rules area, it’s a subset of all these busi-
ness rules.
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015: Could you give an example of a rule that is contained within a decision, what would that
be, and what would be a more general rule that is not applicable in a decision situation?

(DD)V15: A typical decision rule would be that, you have some discount rules depending on
some attributes of the customer, you will give a discount of so many percent if the customer
places a large order or small order and orders for certain products, so there are a number of
variations in customer attributes and this leads to different discounts. That would typically be
decision rules. A business rule on the other hand is much more general, for instance a let me
see... “you should review your record every five years”, or you should never do this, it’s
more a constraint type of thing.

016: Okay, according to you should those two concepts in separate standards as they are
now, you do not have business rules in a sense beyond like decisions rules in DMN and
SBVR does not really touch these?

(SOC)V16: That is a good question, the purpose DMN is to automate these operational deci-
sions. And this is possible because the area is rather limited, it only deals with decisions and
operational things. And business rules area is much larger, so at some point in time we had to
make a choice, do you wait for the automation of the general thing, or do you deal with the
more limited one, and I think DMN has been there because SBVR is not an operational stand-
ard in the sense that you have tools to automate the business rules. It’s more a descriptive
thing. It’s a good standard but it can hardly be used to automate things on a day to day basis.

017: So you would say that it’s because that DMN is more on the operational level and
SBVR deals more with the overall business?

(SOC)V17: Yes, there is a need for all these small business decisions or large business deci-
sions, a subset of business rules, there is a need for automation, certainly in the context of pro-
cesses, where a process has all these gateways and you have to decide “what do I do”? “What
do I give as discount”, what is a customer, what is a good customer, do I give a loan yes or no.
These are operational decisions which fits well with business processes so there was or is a
urgent need for automation of these things. That is the reason why they are separate, is this a
good idea, yes or no to keep them separate. There is some relation but probably the area of
one is a little smaller and the other area is much larger.

018: So do you see it as a separation of concerns perhaps between business rules and busi-
ness decision, and the decision logic, that they are separate concepts that should not be
mixed?

(SOC)V18: Yes, I think it is more a matter of focus than really separation of concerns proba-
bly. It is easy to take out the decision things and decision rules from the general business rules
thing, because the business rules thing is much more complex.

019: So then if you would have to choose between merging them and integrating them in
some way that you reference the business rules in SBVR that are decision rules in some way
in DMN, is that something that you would like to see?

V19: it would be possible to say that DMN things are one kind of specific business rule de-
scribed as something in SBVR but it doesn’t help the automation of operational decisions I
think. Because then we would have to wait for a complete operational status of SBVR and
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that’s a big issue. So I think there is no need to merge the two. They go together, in fact,
DMN refers to SBVR for definition of the entities and the concepts they refer to the concepts
actually.

020: Okay, I did not know that. In what way does they already relate, or refer to eachother?

V20: well DMN does not have a specific glossary. If you use a concept in DMN it’s not well
defined how to define this concept and then you can refer to any kind of glossary or definition
of concepts, for instance, SBVR.

021: So you see it as an SBVR glossary or vocabulary part can be used in DMN
V21: Yes, the vocabulary part could be used in DMN.

022: So, business rules, how do you see them being represented in decision modelling, if
they even should be?

(I)V22: Depends on the definition of the kind of business rule being used, the specific kind of
business rules that deal with decisions, the decision rules, are part of DMN and the other busi-
ness rules, more the constraint type of thin, the general descriptions and glossaries are not a
part of DMN and do not have to be because it’s a different area. DMN is really very specific
about only these decisioning things.

023: So it’s the ones that are applied in the decision logic?
V23: Yes

024: Okay I think we have answered the next question then as well, so let’s go on to the next
one

V24: There are indeed lots of rules that can not be applied or do not have a purpose in deci-
sion situations.

025: So, but if you would integrate these two models there are some different ways in which
you could integrate rules in, I took this from the process world, like how you integrate busi-
ness rules in processes, so there is like annotation which means you write out the entire rule in
the model as a textbox relating to the specific decision or task. Then encapsulation it’s kind of
like contain the rule within a model element which you can then extend to see that rule. And
then there is extension and provide a reference to an external rule model so, would see that
any of these categories could be applied to any of these categories of business rules or the
characteristics of a business rule listed?

(RT, I)V25: Yea, not to familiar with the difference between annotation, encapsulation and
extension. That’s one observation, but the integration of business rules and business pro-
cesses, or business decisions and business processes is a very large research area. So its hard
to put it in a few words. In most cases business processes contain, or try to show too many
rules and too many decisions, there should be separation of concerns so that the process is
simple and the decisions are separated, or the rules in a lot of cases are separated. There is no
miracle solution probably but what we see in research is that there is a lot of room for much
more separation of process and decisions, because most processes contain too many decisions
in all the gateways and these are actually decisioning things.
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026: It’s kind of extracting the decision logic from the process logic right?

(SOC)V26: Yes, yes, and it’s very hard to determine how far do you go? Because even in
some cases the process is nothing else than a decision and then it becomes of course a little bit
more difficult to tell what is a process and what is a decision. What if you have the process of
making a decision? Then becomes difficult to separate.

027: Then it becomes hard to tell what to separate. But If we move on then to like the inter-
action with other business models, you know motivational models, organisational models,
data models. Like business rules and business decision models they both exist in a ecosystem
with these other models, they depend on input from each other to coexist. So do you see that
theses interactions affect why they are modelled separately?

(EM)V27: Yes, certainly, with process and decision models. That interaction is more or less
becoming clear now, then between process models and rules, requires a little bit more re-
search but there are a number of interactions. But it is much harder to say what do you put in
which model. Because a business rules model is not so much a model, it’s a set of rules, a list
of rules but the modelling part is bit more difficult then.

028: I guess there isn’t a graphical model in sense since it more as, as you say a list
V29: Yes, true, true

030: But do you, are you familiar with other standards, like ArchiMate, motivational stand-
ards?

V30: Like BMM, business motivation model?
O31: yes exactly

(EM)V31: Which is a bit more higher level, for instance business decisions or business rules
rely on the business motivation, as why do you take a decision, so there could be an interac-
tion but it 1s a different levels at the top strategy level you are dealing with the business moti-
vation, but once you are on the operational decisions, the business motivation is given.

032: There is a relationship between them, like they are motivated by BMM?

(EM)V32: Yes, there has even been talk in the DMN committee when we were dealing with
the standard that we should adapt to the business motivation model since the word decision is
not in the business motivation model, but it could be since there are strategic decisions. Moti-
vations, tasks so that could also be decisions

033: So there is talk about trying to integrate them more clearly with reference to each other?
V33: Yes absolutely

034: Interesting, so moving on then to the last question, it’s been very quick, you have given
very good answers, very concrete and clear. So if you could merge these, if you merged them
would you say it would become a more complete standard or do you think these would lead to
an overly complex standard?
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(C/C)V34: I think it would be overly complex yes, the reason why decisions were standard-
ised is that it was easy take out that part and build some kind of decision standard which could
work for operational decisions, while SBVR or rule standards deal with a very large area. So,
its much more difficult to build a nice standard there and automate the standard and have
modelling tools for the standard. It is much more complex. Putting them back together again
would not help the day to day operations.

035: It would be too complex I guess, if you have all of these rules sets, it would be a very
big thing right?

V35: It could be nice if you could integrate them, but I think it’s a more long term goal, not
immediately.

036: How do you see that progressing over the years? How do you think that they can be-
come more integrated?

(I)V36: Who knows? Maybe after some time we will realise that DMN and the decisions
modelling is rather limited and we have to start adding some more business rule things in that
area and maybe that lead to some more integration. But there are no really specific plans at
the moment I think.

037: Okay, then I just have a few closing questions as well if you think that there is anything
that I haven’t asked for that you would like to add?

(C/C)V37: Well every standard has its own area and purpose, the purpose of DMN is to first
model then automate decision making. It really has to be an executable standard, that has al-
ways been one of the big purposes. If you model something in DMN, you should be able to
execute it. It’s not just a visual standard. The same happened to BPMN over a number of gen-
erations. First it was some kind of visual thing and then it went to being executable. And
maybe in the future this will happen to SBVR, but not at this moment yet. It is a standard, but
it is not an executable standard yet.

038: Okay, then we are all done, I would like to thank you for taking the time for this inter-
view. And I wish you a good evening.

V38: Yes, thanks and good evening to you.
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Appendix 4: Interview 3

Interviewee: Inge Lemmens (L) Time started: 2018-04-27-09:16
(GMT +02:00)

Interviewer: Oskar Hall (O) Time ended: 10:10 (GMT +02:00)

O1: To start of could you tell me a bit about your background in decision and rule modelling?

L1: I graduated in 1996 which was about 22 years ago, and my masters thesis was about deci-
sion modelling. What I did was these methodologies called KISS methods, within the KISA
methods it was about modelling the object in the rule world and the relationship between the
objects in real world and my masters thesis was about creating decision modelling in that
methodology. If you have your object and your relationships with your object, can you then
do something with that information to create your decision model? So that’s how my back-
ground.

02: Okay, what kind of standard did you use for decision modelling then?

L2: Back then there were no standards. I was familiar with a book in dutch it called, in my
times when artificial intelligence was thinking about decision support systems as they are now
the ones from IBM, I’m very bad at names so I’m sorry for that. These decision reasoning
tools you have now like rule engines. When I was graduating in artificial intelligence you had
what they called expert systems who had a backwards and forwards chaining technology in it
and there was no real underlying standard for it. So we all knew about decision tables, be-
cause that is something everybody know in some sense or some ways. During my studies, as |
said I studied artificial intelligence, we studied the decision support system as they were
called back then, rule based expert systems and always trying to find a way to express the
rules in an more logical manner, hence decision tables. But then decision tables were not
standardised, that’s why DMN was formed.

03: So you are familiar with the standards DMN and SBVR?

L3: Yes, [ am quite familiar with both of them since our company has been involved in the
development of both of them.

04: Were you somehow involved in the development of these standards?

L4: Yes in the background, I have my colleagues. I do the analysis for the standards and the
feedback on certain issues and we have votes in both standards as well. So I share our vote
and share with them the data and information. I do this together with one of my colleagues.

O5: So you are quite familiar with them both I guess?

LS: Yes I am quite familiar with them both, but I don’t know in the latest version of standard
but in the earlier version of the standard there was an annex in SVBR on CogNIAM and ORM
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from Terry Halpin and though I have worked closely with Terry Halpin as well and also on
that standard we have our own meaning on that standard and how it evolves.

06: In SBVR?

L6: Yes, and DMN I follow closely, I follow the issues closely, but again share a voting on
them because that’s how we always.

* Internet cuts off, about 2 minutes interruption

O7: Where were we? We were talking about SBVR?

L7: yes, we were saying how we were involved in the standards and I said that we are in-
volved in the standards, not very actively, we follow it closely and we have voting rights in
both standards. And we sometimes reject or comment on issues in the standards

0O8: Okay I guess we can progress to the more specific questions then. If we start of with the
first one, if you would define a business decision, how would you define it?

(DD)LS8: That’s a good question, have you looked at our website I’'m am assuming, I don’t
know if you have seen that there is a whitepaper on how we look against rules and how we
consider different types of rules.

09: I haven’t seen that actually
L9: Okay, I will send you the paper
010: That would be very appreciated thank you

(DD)L10: So, we have a bit of a different view. For us a decision is a decision being the act
of a result, for us the decision is the act and the business decision is the act for which the re-
sult has an impact on how business is being executed. That’s how we define it, let me check if
I’'m correct... Yes

O11: Okay, could you give me an example of a business decision?

(DD)L11: Typically, the acceptance of a customer for a specific product. So, if you work for
a bank, or in this case an insurance company to check on conditions that the customer has to
meet in order for the insurance company to accept him as a customer.

012: Moving on then to the definition of a business rule, what is your definition?

(RD)L12: That’s a difficult one, because for us a business decision is a subset of a business
rule and the business rule is any rule that has an influence on the behaviour of the organisa-
tion. Either by limiting it or by deriving it.

013: So you see it as the business decision is subordinate to the business rule?
(DD, RD)L13: A business decision is a subtype of a business rule yes

014: So you have a more general view of the business rule, that it can apply to every part of
the business?
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(DD, RD)L14: Yes it can, that’s why [ will send you the white paper where we define for in-
stance how data quality rules which are often not decision rules are for us also important rules
that influence the behaviour of the business and thus are business rules. In the paper we have
really defined it and show how we look at it.

015: So do you see that there are any similarities between the concepts and how are they re-
lated? I guess we have talked a bit about it as the decision being a subset.

(DD, RD)L15: Yes, the decision is a subset and if you look at it in the SBVR standard, a lot
of the rules the you express or that you can express in SBVR have their, although a different
from of representation, can also be represented in DMN. I think that every rule in DMN can
be expressed in SBVR.

016: Yes, but there is a difference in how you do it? like in the actual language they look dif-
ferent?

(C/C, I)L16: Yes, but the logic behind is stays the same. But the surface language you use is
different in DMN and SBVR. That’s if you look in a DMN decision table it is expressed
purely in logic and that logic can be verbalised in any manner you would like. So, for me
DMN is a logical way of representing it and it is an easy way because it is more business tai-
lored, but you can put any surface language on top of it.

017: So you see it as DMN being more focused on being executable than SBVR for instance?

(SOC)L17: Yes, as SBVR has no real language behind it. It’s an intention, it’s not so much
the language behind it that constitutes the standard. DMN is typically describing the notation
on how to develop and interpret your decision models and decisions. The latter one is also
more executable because SBVR gives you more freedom.

018: Do you see that they should be kept in two different standards, like the concepts of busi-
ness decisions and business rules?

(SOC, C/C)L18: from a standardisation position, from an OMG position, yes because they
are targeting different audiences, from consultant view from our organisation and from my

own perspective no, because its two of the same thing, with SBVR being how do I say this

correctly, SBVR being in quality less than DMN is.

019: Can you elaborate on that?

(SOC, C/C)L19: yes, SBVR is for me a, DMN has a quite fine logic behind it. It has a strict
modelling notation. SBVR is more allowing the ambiguity of language, natural language has
an ambiguity. SBVR does not help you disambiguate, help you to determine if you use your
language correctly and that that you interpret the language correctly as written in SBVR. [
have had many discussions on that one, but for me SBVR is not tight enough, it is still giving
me room for interpretation. If you say a person has a name, then I miss rules. Person has a
name is a fact, they call it a noun concept I believe even, or verb concept, a verb phrase. For
me there is no rule in it, but they imply a certain rule in it that makes SBVR less accepted an
less useable than DMN is where we have very clear that one row and one column gives you a
very clear outcome.

020: There is still room for interpretation of concepts in SBVR?

— 54—



Business Decisions or Rules — Why not Both? Hall

(C/C)L20: Yes, very much so and it does not work well. There are interesting implementa-
tions of the concepts in SBVR, not SBVR itself. The concept of RuleSpeak, in Dutch it is
called RegelSpraak is being developed at a tax office, a governmental tax office in the Nether-
lands. They try to insure that you have one interpretation of the words that are being used so
they limit even how you can use your natural language expressions as allowed in SBVR, in
that sense, it works to a certain degree.

021: That’s the glossary part, or vocabulary part of the standard?

(I, C/C)L21: Yes, but you also have the vocabulary part of the standard and you also have the
rule standards of how you are allowed to express a rule, and expressing the rule is a very diffi-
cult thing if you use natural language. DMN gives you means to insure correctness and vali-
date correctness but SBVR does not give you that. That is my problem with it. You can test a
decision table, I can not test an expression in SBVR.

022: That’s true, but that is not really the purpose of the standard I guess?

(SOC)L22: Well, the purpose of the standard I still to insure that everyone understands what
you are talking about and then you have to go to the concrete fact and you have to be able to
test it. Because only by testing it and by making it concrete, you are assured that they are ex-
actly expressing the same thing. So, the questions remain, what is the standards main purpose,
taking into account how it involved capturing a common glossary and a common vocabulary
then, it should stop evolving the way it is evolving now.

023: Do you see it going in the wrong direction at the moment?

L.23: I must say I’ve stopped following it totally in the latest discussions but what I see is we
talk about time dimensions and how we are going to express certain not so logical things, then
for me yes, it’s going in a bit of a different direction. Without keeping in mind what it is in-
tended for

024: It’s more of a computer independent standard in that sense, it doesn’t really specify how
you should run things

(C/C)L24: 1t does not, it is still for example if you look at the standard itself, it does not tell
you, a common thing is ““ a person must have a name” well the musts does not tell whether
each person shall exactly one name, at least one name. It is still not thorough enough in order
for someone to develop and implement it to insure that it is a requirement, which is expressed
in that sentence in being correctly interpreted.

025: In decision modelling, we have been into it bit but how do you see that you apply busi-
ness rules there? You have the FEEL expressions and Decision Tables right?

(C/C)L25: We use decision tables mostly because the FEEL expressions although it is called
friendly enough it is not really friendly enough for business. And you question was again,
how do we use it?

026: How do you represent business rules in decision modelling?

L.26: We have two surface languages that we use in DMN, the decision tables themselves and
the decision requirements graph and that is the most common way to do it, because that is
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something you can discuss with business and you can test against. The other one is that we
verbalise them.

027: how do you verbalise them?

L.27: that’s using our own rule language, because if I look at a decision table, one column or
one row, then I can say the consequence is a certain value, it is given a certain value by all of
the following condition rules. Then you can completely specify it formally in the conditions.

028: So you have something more of a natural language?
L28: Representation on the surface yes, we use both
029: So you have your own way doing natural language rules that you feed into DMN?

L29: We develop it using DMN and then the standards, we verbalise it order to asses and
communicate with all stakeholders

030: Interesting, because that is something my previous interviewees has been missing I bit
from decision tables. They don’t see a way to verbalise each row that they are in in a natural
language sense that is not as programmer oriented.

L30: I don’t know the background of the one you have interviewed before, but I have a back-
ground in facts based modelling where I used the object rule oriented methods, they have a
strong history in verbalising rules because facts based modelling starts with natural language
propositions then verbalising them using logic and then verbalise them again to natural lan-
guage. It is part of my PHD thesis even that’s why we might a bit ahead of other in this re-
gard.

031: Do you see that there are some rules that are more situated towards decisions than oth-
ers? That applicable in a decision situation and that there are some that are not?

(RT)L31: Yes, more about as we said decisions are for us a subset of business rules, so I can
easily express in a decision table the outcome of a set of variables that’s we do in order for a
value of a variable to influence your behaviour. But if look for example at rules that are like
the start date of an event should always be before the end date of the event [ don’t see a way
to express that in DMN. The problem with DMN in that sense is you create your decision ta-
ble without taking into account any of the other business rules. But I can guarantee you that
you will run into issues. A very easy example of something here in the Netherlands is if you
go to the tax authorities you have a decision tree, which is also a representation of a decision
table, and you have to go to the left branch if your salary is more than a specific amount and
to the right if it is less than a specific amount. But it does not specify what salary means, is it
for instance the sum of all my incomes from different organisations or not?

So, it does not take into account the fact that you have multiple cardinalities, so you can never
decide on that one or if you for example have to compare your income and you don’t know if
you should take the highest or the lowest, or the average or the sum of them. That is typically
issues if you do not have this in your business rules, your other rules, you have data quality
rules in place, your data interpreting rules in place you can create a coherent decision table.
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032: Is that something you could see like a glossary being used for, to create a common defi-
nition?

(I)L32: The glossary is purely for a common definition, but I can still define my salary as be-
ing the income from a work which I’m being paid for by my employer. But it does not tell me
if I have one salary, or one or three salaries. It does not tell me something about the cardinal-
ates of the relationships. A person has an income, and my income is the sum of my salaries.
So that’s where we need more things.

033: Is that were data quality rules and those types of things apply?

(C/C)L33: Yes, and you see quite often this going wrong in decision tables because people
once you start testing them and you start validating with the business it’s hard for them to tell
“what am I to think here?” If you take medical protocols which is another example where de-
cision tables are being used very often and have added value, definitely added value. You see
there by testing them that in many cases they are averaging things because you have multi-
plicity. But if do more of this up front you’re comparing apples with bees.

034: I see, I see, but is there any scenario where you would integrate a natural language spec-
ification rule in to a decision model, for instance annotate it in a text box or anything like that.
Do you do that?

L34: All the time

035: So how do you do the integration of rules into a decision model? Like referencing them
between like different models

(I)L35: That’s a bit of the how work, our methodology that we use start always from the facts
type perspective. So, you have the concrete facts like “Inge lives in Belguim” that’s a concrete
fact and you can generalise it to the facts types that a person lives in a country and country of
residence preferably to make it more accurate. Then you can say that each person lives in ex-
actly one country of residence or has exactly one country of residence. What you are doing by
adding the keywords “each and exactly one” you know the cardinality of that relationship.
And you have your facts types and you have variables that you can use in your decision mod-
elling. So, you know that each person has exactly one age, you can derive the age using the
FEEL expressions from the current date and the birthdate of a person. You know each person
has exactly one birthdate and we can use that fact that derived fact again in your decision ta-
ble. So, for us, I can not build a decision table if I do not have my fact types, and do I not have
my business rules or facts types which are my cardinality constraints to know whether I can
apply or use that variable in my decision table. So for us its one whole, I can not make a deci-
sion table without taking into account the fact types and if I need to define a conditional con-
straint as we call it to define a condition we always use DMN.

036: You start from the bottom up to say, you begin with the facts and the rules and then you
build decisions from that?

L36: Yes, that is always the way we do it, we always start with the concrete facts and general-
ise the facts types and validate the fact types and create a decision on top ofit.

037: And then you have clear reference from the decision to these fact types?
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(I)L37: Yes, in that way I always have a more complete model and know I have not invented
something new. Of course, with each concept that you use in facts types you have definition
stating what it is exactly for. But that is why we use DMN as a way to express it but it is an
intrinsic part of our method to do it this way.

038: I see, if we go more about the whole organisational perspective, there are many types of
models like motivational model, like process models, data models. Both decisions and rules
live in an interaction with these models. Do you see this as affecting why they are modelled in
separate standards?

(EM)L38: To be honest if [ am looking now at, based on your question. Data modelling, I do
not know many standards besides UML class diagrams, and I can say to be honest, they are
crappy for discussing with business. I don’t use a UML diagram to discuss with business be-
cause it does not tell them much.

039: But do you use a concepts model in some way that describes what in a UML model, like
a person has all of these attributes?

(EM)L39: That’s why we have facts-based modelling and behind it is that “a person has a
name”, “a person has an address”,” a first name”, “lives on an address”, “an address consists
of street number”, “house number and house number addition” etc. That’s how we validate.

But there is no standard for that.

040: It’s kind of like in a sense that takes the place of what would be the UML model in this
interaction?

(EM, C/C) L:40 Yes, but with a UML model you have already specified the values. For in-
stance, you have the problem with the person lives at an address. In the UML model that ad-
dress would consist of a street, house number, etc. and same for the relational model. How are
we going to model the address? Do we model it as a separate class or do we consider to be at-
tributes in the person class? You can not answer that until you know the cardinalities so have
to the next steps to insure you know exactly whether it is one address or more than one ad-
dress and in the case of more than one address is it two times the same type of address or is
two different roles that the address plays. There are so many ways you can model in UML and
in the relational diagrams. That’s a totally different question. What we do is we have our facts
types and the facts types is what you would call concepts models, concepts and relating con-
cepts. We have that one. So that as a fact type model.

I have lost your question exactly. We have that one, that is what we use to build our rules
upon. So, once you have your concepts model and facts types, which are the relationships be-
tween concepts? We build our rules on top of that one. We state if | have a relationship and I
have a concept what are the rules that apply to concepts, so for example a new rule telling me
that birthdays or, a birthdate would be a bad decision. An age where you should be between 0
and 100 for example. We do not allow people who are older than 100 to drive for example so
it tells me something about, or if the colour range of hair colours should be blond, brown,
black or undefined. That would be on top of concepts or you have rules on top of the relation-
ship itself, or the business rules on top of the relationship telling me what age I will be before
an end date, this kind of things. First, you have your concept model and your rules model, and
then you have also process models.
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In the process model, once I have my concepts model and my rule model I can partly derive
the allowed sequence of steps I can do. And then the other part of it that are certain actions
that I have to do are derivations. What we call derivation rules, or what we call rules tasks in
the BPMN standard. Those rules tasks are exactly the execution of the derivation of such a
DMN decision table or S-FEEL expression. For us you cannot do one without the other.

O41: They are all very dependent on each other, the process rule, and decision?

(EM)L41: Yes, process, rule, decision, data model. The data model and these are the three

ones that constitute your organisation. If you describe them in combination with each other
and if you create your model in combination with each other you can see exactly where you
have flaws.

042: You can see all of the activities in the business in a very clear way I guess?

(EM)L42: Yes, and you can see exactly if you have all the facts to make a decision or all the
facts to run my processes and if you have all the data that are in my processes and you have
are keeping data that I do not use in any of my processes, why do I have this data? So, it helps
you really to sharpen and question the use of your data, and the use of your processes and the
way you conduct your business.

043: Do you consider, let’s say “You have to do activity X before you do activity Y a busi-
ness rule or process flow? Do you consider that that should be modelled separately as a busi-
ness rule, or that it is contained within the process? And hence not needed to be modelled as a
rule?

(RD, RT, C/C)LA43: That is a good question, from my PHD perspective, [ would you would
just consider it to be a rule, because a process is nothing but a set of rules. From a perspective
of talking with modelling and modelling with business, no you do not express that as rule. Be-
cause, in essence, a sequence can be expressed a pre- condition / post condition. Pre- condi-
tion to do an action etc... So you can build it up, but if I try to explain that to my customer
they call me a bit crazy, they say that they exactly which actions they do and also the order of
the things that we do so it’s easier, a picture says more and a diagram says more than a 100
words. That is typically the case of process modelling.

044: So you express it in the process model for the business user, but you still consider it a
business rule, but it is not shown to the “regular” person?

L44: Yes

045: How about motivational standards and such, do you work with business motivation
models?

(EM)L45: No, we’ve never seen the reasonable need for doing that. The standards we use for
our typical practices is BPMN, DMN, SBVR. We use cogNIAM methods to ensure that we
have the correct representation and if you model that as a correct model some cases I trans-
form it automatically to UML or ERD’s. But, business motivation model, yea, I also have
problem with value chain model and motivation models as most of the time, my businesses
know exactly why we are doing this so there is no need to motivate it again.
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046: You don’t need to keep track of it in a model, but in the organisational model do you
define decision ownership and such? Who is responsible for each decision?

(EM, SOC)L46: That is part of the governance process, you have the governance process.
Actually, if you look at decision modelling perspective you have the governance process that
tells me who are my data owners. So for each concept you have you have data owner in your
organisation. Data owner is responsible for the quality of that data belonging to that concept.
So, if that concept is the outcome of a decision rule then the owner of that concept is also ac-
countable and responsible for the decision on top of that concept. We totally integrate with the
data governance process.

047: 1 see, so you keep that in process models as well?
L47: Yes, governance process can be done in a process model as well.

048: Then we are reaching the end of this interview, I have one more question. It’s about the
complexity of the standards if you merge the two if it would become a more complex standard
for users to perceive it as being useful for the representations that they need? Or do you see it
as not being a problem?

L48: Say again if combining them would increase complexity?
049: Yes

(C/C) L49: To be honest, I have no business rules that understand SBVR in the standard it-
self. I have some people who can read the DMN standard and understand a bit of DMN be-
cause they have a bit of background in decision modelling. I was just reading an E-mail from
the SBVR revision task force list, that someone was questioning the overlap of SBVR and
DMN and there was this very bold answer stating that there is no overlap between them.

I totally disagree with this one, there is definitely overlap between them. Behind DMN you
can express DMN in predictive logic. Many cases even propositional logic. If I can express
something in logic I can take any surface language on top of that. SBVR could be one of
them.

050: So they can both be used to express the same thing?

(C/C) L50: Yes, it says here for example, the specification is interpretable as SBVR says,
they claim, and I have my doubts about it, but the specification in SBVR is interpretable in
predictable logic with a small extension using model operators. So, if that’s the case, DMN is
expressible in predictive logic, why would there not be an overlap? They see it as mutually
reinforcing and complementary, but not in any meaningful way competitive or overlapping. |
disagree with this one, would you merge them? No. The reason why not is that I would think
DMN would get much more influenced by the computational world where you do decision
modelling, not only decision modelling, but also decision execution, execution logic. SBVR
will never be able to reach that point where it is executable. I think these are two different mo-
tivations behinds standards. That is why you should not merge them. I would not merge them

O51: Then I think I covered all my points, is there anything you would like to add that I have
not asked for?
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L51: No think we have covered most of the thing, but I will send you that e-mail where it is
said that the resolution, where you can find people that are SBVR oriented.

L52: There are not that many that truly use SBVR.

0O52: That is the impression I have gotten as-well, there are less people that are “Religious” in
following SBVR then there are to DMN

(SOC)LS53: That has to do with the fact that DMN is formal and more generated against exe-
cutable logic and program code, where DMN is very well suited. SBVR is more oriented
against the communication perspective with business and hence not executable because they
have missed some steps in their formalisation, so that’s why I think SBVR is not successful,
because the surface language you use is truly dependent on the organisation itself. It depends
on how you model the concept that you use, the terms that you use, that’s so organisation spe-
cific and SBVR gives you so much freedom in that there is no added value in doing it, at least
that’s being perceived. If you want to find people who do something similar to SBVR, you
have to look in the facts-based community.
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