Integration of entity-centric models for
business processes

Guillermo Bustos
School of Industrial Engineering
Pontificia Universidad Catolica Valparaiso
Valparaiso, Chile
Email:gbustos@ucyv.cl

Abstract—In the context of the entity-centric paradigm
for business process modeling, we propose integration
guidelines for dynamic and structure models of business
entities. The proposed relationships reside in a correspon-
dence between states in the lifecycle of a business entity
and the dynamic sub-classes in its structure model, as well
as in the organization of those states and sub-classes. We
argue that our proposal improves model expressiveness,
and therefore, we believe it may serve business process
professionals interested in entity-centric models.

I. INTRODUCTION

In the field of business process modeling, the entity-
centric approach (see [1], [2], [3], [4], and [5D" has
emerged as an alternative to the traditional process-
centric approach (see [6] and [7]). The entity-centric
approach firstly identifies business entities (BE)*- rele-
vant concepts of the business system domain-, secondly
it represents BEs using a structure model, thirdly it
represents behavior of BEs via dynamic lifecycle models,
and finally it defines business processes by grouping
activities that allow BEs to transit through the stages
of their lifecycles.

The reviewed literature on the entity-centric approach
lack concrete guidelines indicating how dynamic aspects
of the BE lifecycle are represented in the structure of the
BE and vice-versa. We aim filling this gap to improve
expressiveness of entity-centric models. Consequently,
we present relationships between structure and dynamic
models of BEs. These relationships are based on concept
of dynamic hierarchy and are described using examples
of three BEs of a manufacturing business system: order,
project, and provider.

The article organizes as follows: section II exemplifies
dynamic and structure models of a BE as found in the
reviewed literature, section III explains how structure and
dynamic dimensions may be integrated using dynamic
hierarchy, section IV refers to categories of integra-
tion between structure hierarchy and states, section V
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explores the relationship between static and dynamic
models in particular cases, section VI describes further
research directions and, section VII states the final
conclusions of the work.

II. BUSINESS ENTITY MODELLING

The dynamics of a BE are represented by a lifecycle
showing all possible states of a BE from its creation
to its elimination in the business system, as well as
all possible events and activities producing those state
changes. For example, after being placed, a particular
order may be either pending or confirmed depending on
the stock availability, and finally, it may be delivered.
This may be represented by a state-machine diagram as
showed in Figure 1°.
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Fig. 1. Dynamic model of BE order
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As stated in [9], lifecycles may be either generic
-useful for all BEs with state-independent behaviour
as the example in Figure 2-, specialized -useful for
all BEs with simple state-dependent behaviour-, or ad
hoc -useful for all BEs with complex state-dependent
behaviour as the example of order.

Structure of BEs may be represented by class models
as the ones in Figure 3*. As in these examples, the

3 Alternative representations use tipically finite state machines or
more declarative models as in [8].

4Alternative representations use atribute-value pairs as in [1] or
entity relationship diagrams as in [3].
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Fig. 2. Generic lifecycle for BE with state-independent behaviour

reviewed literature acknowledges the dynamic nature
of BE by recording behaviour information using state-
related attributes or classes. Figure 3(a) provides an
approach to structure modeling of the BE order where
the attribute status is defined for capturing the state of
the BE at a given point in time. However, the biunivocal
relationship between values of the attribute status in
Figure 3(a) and the states in Figure 1 is not explicit and
therefore needs additional documentation. The problem
remains with the equivalent structure model representing
the state information in an associated class as StatusType
in Figure 3(b).

Order
status

name

(a)

Fig. 3. Structure models of BE Order

III. STRUCTURE-DYNAMIC RELATIONSHIPS

The representations of lifecycle information within
structure models in the previous section fail to be self-
explanatory. In this section we present two alternative
models using dynamic hierarchies to enhance expressive-
ness. In dynamic hierarchies -represented by the dynamic
property in the hierarchy classification- instances of
the BE may change between sub-classes during their
existence.

Figure 4 presents an alternative structure model for
order where specialization of the class StatusType shows
all possible states of the BE as sub-classes of StatusType.
Though the model in Figure 4 improves expressiveness
compared to Figure 3, we argue that it fails capturing
knowledge on state-dependant properties of the BE such
as pending orders have estimated delivery date, or con-
firmed orders are assigned to a deliverer.

Figure 5 presents another alternative model for or-
der where specialization of the class Order shows all
possible states of the BE as sub-classes Order by using
state as categorization criteria. As a result, the struc-
ture model is more expressive than Figure 4 since it
captures state-dependant properties of the BE. On one
hand it allows defining attributes within sub-classes (as
estimatedDeliveryDate in Pending), and on the other it
allows associations of sub-classes (as Deliverer with in
Confirmed through Assignment).
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Fig. 4. Structure model of order with state based dynamic hierarchy
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Fig. 5. More expressive structure model of order using state based
hierarchy

IV. CATEGORIES OF INTEGRATION

As previously described, dynamic hierarchy support-
ing specialized properties enables integration of structure
and dynamic models of a BE. This section refers to the
two categories of such integration [10]:

A. States of the lifecycle and elements in the bottom
level of the hierarchy of structure model have a 1:1
relationship.

This relationship derives from the way hierarchies
are built. As showed in Figures 6, 7, and 8, both the
dynamic and structure dimensions represent -in a generic
way- possible states of the instances: in the former as a
lifecycle and in the latter as sub-categories classifying
instances according to its state.

B. Organization of states within a lifecycle must be
consistent with the organization of specialized elements
in the structure model hierarchy (including definition of
hierarchy properties) and vice-versa.

This relationship is exemplified by the use of exclusive
states in the lifecycle of order in Figure 1 and the disjoint
property of the hierarchy in Figure 5.



V. FURTHER STRUCTURE-DYNAMIC RELATIONSHIPS

Preceding sections propose fundamental structure-
dynamic relationships for expressive BE modeling. How-
ever, some precisions are needed for some particular
cases.

A. Concurrent states

State concurrence in a lifecycle may be interpreted as
multiple hierarchies in the structure model, i.e. different
views. Figure 6(a) presents a variation of the lifecycle
of the BE order which includes concurrence and Figure
6(b) presents an appropriate structure model including
multiple hierarchy.

B. Subsets of states

In some cases, some instance may be simultaneously
in more than one state while other might be in a
subset of them. For example, in Figure 7 some of the
assigned projects are also in execution but not all of
them. Dynamically and structurally this is represented
by using sub-states as showed in figures 7(a)) and 7(b),
respectively.

C. Hierarchy not based on states

Sometimes structure of a BE incorporates hierarchy
independent from states. As instances can not migrate
between specialized classes within their existence, the
hierarchy is designated as static. This is exemplified in
Figure 8(a) where the property of the hierarchy is defined
-by default- as static.

VI. RESEARCH DIRECTIONS

Future research aims to explore further aspects of
the entity-centric paradigm applied to business process
modeling. Some envisioned areas of interest are: (i)
derivation of business architecture models from do-
main models which may use organizational knowledge
contained in data models to derive business processes
and their relationships; and (ii) impact of continuous
improvement of processes on their models which may
contribute with new insights regarding business process
redesign.

VII. CONCLUSION

We presented integration guidelines for structure and
dynamic models of BEs in the context of the entity-
centric approach to business process modeling. Specifi-
cally, the proposed relationships of the structure model of
a BE with its lifecycle are based on hierarchy. Generally,
though not always, BE lifecycles reflect as dynamic
generalizations in their structure model, since instances
are categorized according to the state they present at a
given point in time within their existence in the system.

Our proposal may aid business process professionals
interested in the entity-centric paradigm, since it orients
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Fig. 6. Structure-dynamic model of BE order with concurrent states

on how to build more expressive BE models. Expres-
siveness is gained by showing attributes and associations
with sub-classes directly in the structure model.

Altogether, this work builds up to foundational as-
pects for further research of the entity-centric paradigm
applications in business process modeling. Envisioned
research directions include: derivation of business archi-
tecture models from domain models, and impact of con-
tinuous improvement on entity-centric process models.
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