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Abstract. The Brazilian Public Administration (PA) intends to turn
its business process transparent, but the language choice was BPMN.
Current research observes that the declarative language can partially
fit the PA’s constraints. However declarative language is not easy for
the citizen to understand. In our case study, we found evidence of it by
using the Communicability Evaluation Method. Thus, in this paper, we
propose a preliminary version of a new declarative language.

Keywords: User-friendly · Declarative process · HCI · Semiotics ·
Govern

1 Introduction

In recent years, research has become increasingly focused on the legal aspect of
Public Administration (PA) worldwide, which is the management of public ser-
vices. The citizens have been the major stakeholders using the public services [1,2].
On the grounds of transparency, the Brazilian public organisations have to
publish their services’ information as established at the Transparency Law [3]
and the Access Law [4]. In this sense, the organisations have to guarantee, among
other things, that the citizens understand what is happening inside the organisa-
tion and how information is generated and used [5], i.e. processes performed as well
as services offered. Furthermore, Brazilian government established a norm which
demands that public business process has to be represented with Business Process
Management Notation (BPMN) [6]. Equally important, since 2005, the European
countries PA’s (Spain, Germany, Switzerland, and Austria) is organising its activ-
ities modelling process also with BPMN [7]. On the other hand, Mendling et al.
[8] suggest that business process models are difficult to understand caused by a
formal description weakness.

Business process models represent activities (actions performed by roles) and
the relations among them called execution flows [9]. Currently, literature dis-
tinguishes two types of process modelling. The imperative process defines the
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sequence of activities that should be executed in a structured form. In contrast,
the declarative process only determines the mandatory actions, leaving the users
free to chose how to execute them [9,10]. A business process is modelled with
specific languages, and each language has a notation with a formal grammar [9].
The imperative business process languages are, for example, BPMN [10] and,
Petri Net [11], among others. In addition, for instance, the declarative business
process language can be ConDec [12] and DCR Graphs [13] among others.

In the PA’s context, the BPMN has been extensively studied, represented as
imperative processes [14]. Ahrend [15] argued that BPMN did not cover all sit-
uations proposed due to the inconsistency of data. Nevertheless, recent research
appears with insights on the declarative process to address the limitation of
BPMN, as shown in Cognini [16]. One of those limitations is related to the fact
that the regulation has several genres of writing.

In fact, when the focus is on the citizens, both declarative and imperative
business process languages have proved to fail. They do not seem appropriate
to show information to society. The demand of imperative processes approach
for the citizens have been developed, e.g. [17,18]. Nonetheless, the declarative
processes still claiming to it. As government uses imperative and declarative
written languages, we understand that a citizen language to represent imperative
and declarative business processes is needed.

Following this line of argumentation, this paper proposes to extend a declara-
tive language based on characteristics of human communication to improve citi-
zen understanding. We use the Communicability Evaluation Method (CEM) [19]
from Semiotic Engineering methods for testing the signs of a declarative lan-
guage. Our goals were to discover the characteristics of understandability and
to comprehend how we can improve the language by the inclusion of new ele-
ments to promote more understandability and to provide better communication
between the government and the society.

The remaining of this paper has been structured as follows. Section 2 pro-
vides an overview of Declarative Process. Section 3 presents the characteristics of
understandability in process models, introducing patterns for modelling better.
Section 4 explains the concepts of semiotics used. Section 5 describes an example
to explain the preliminary proposal. Finally, Sect. 6 presents conclusions.

2 Declarative Languages

The Declarative Process Modelling Language has a large body of knowledge
in the Business Process Management (BPM) field. Although in literature, we
observe different designations for raw language, for example, Declarative Process
Modelling Language [20], Declarative Process Modelling [21] and the shorter
Declarative Language [22], we will use the short name.

We decided to study from Pesic [23] until nowadays, around 2006 2016, due to
the ConDec language, designed with the aim to be comprehensible for users [24,
p. 25]. Pesic [12] describes Declare as a Workflow Management System (WMS),
used as a template for any business process modelling language based on Linear
Temporal Logic (LTL) [25], shown Fig. 1.



Semiotic Engineering to Define a Declarative Citizen Language 505

Fig. 1. DECLARE as a WMS [24]

The LTL is an extension of classical logical with atomic propositions and the
standard Boolean operators (¬, ∧, ∨, →, ↔) well-defined in the literature. The
operators used for the extension were always (�), next time (©), eventually (�)
and next (�) [28].

In addition, she defined three types of behaviours: undesired, called as “for-
bidden”; alternative, called as “optional”; and accepted, called as “allowed”.
Table 1 shows the distinction between them.

Table 1. Explanation about the behaviours

Behaviour Explanations

Undesired The situation might never happen in all instances of the process

Alternative Something can happen but does not occur frequently and in some
cases, could be not appropriate

Accepted The situation will occur naturally in all instances

The process of modelling business with declarative languages might be rep-
resent the business rules throught sign usage to introduce specified behavior.
It must define what the process should not do. In other respects, not all the
relations are connected and there is no order of execution illustrated in Fig. 2(a)
[23,26]. An important point of view is the execution order of the activities that
must be tacit defined by constraints [12]. Figure 2 depicts a timeless represen-
tation of differences between imperative and declarative process modelling lan-
guage. Conversely, the declarative process modelled automatically in the ConDec
language is shown in Fig. 3 [30].

Fig. 2. Differences between Imperative and Declarative perspective
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Fig. 3. ConDec automatically generated

The ConDec language, as we already mentioned, was the pioneer of the lan-
guages with the focus on the user and has been updated along with languages
based on LTL as well, such as PICTURE [27], DCR Graphs [13] and so on. In our
case study, we choose the ConDec, because it has a larger number of elements
to represent the process than the others languages, and we argue that they can
be useful in our context.

3 Characteristics of Understandability

“Transparency through computerised systems is supposed to improve govern-
ments all over the world by reducing corruption and enhancing accountability
to citizens” [28]. Cappelli et al. [29] argued that for the organisations give trans-
parency they need to make many steps in their business process. Accessibility,
usability, informativeness, understandability and audibility are characteristics
that contribute to transparency [30]. Figure 4 presents Transparency SIG where
these relationships are depicted.

Fig. 4. Adapted from Organisational Transparency SIG [5], where the hierarchy means
the sub-element helps the element
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Fig. 5. The Catalogue of Understandability [18]

Based on Cappelli et al. [5] definitions, Engiel et al. [18] developed a Under-
standability Catalogue [Fig. 5] applied to public services process models.

They defined not only the characteristics but also operationalizations and
implementation mechanisms. Table 2 explains how to insert or change elements
in business process models to give citizens more understanding about that
processes. Their proposal uses the complete catalogue during modelling step to
increase an Imperative process model into a new model easier to citizen readable.

Table 2. Some examples of operationalizations and implementation mechanisms [18]

Characteristic Operationalization Implementation mechanisms

Adaptability Define different views of the process

model according to the target audience

(i) Identify the target audience – who, in

the external environment, interested in

information about the process; describ-

ing the profile of each audience group;

(ii) Associate which process ele-

ments/information (activity, flow, rules,

actors, etc.) are relevant to each profile;

(iii) Define ways by which each element

will be identified (colour, size, etc.) in

the model, considering each profile

Explain the process model (i) Provide a textual description of the

overall model

Clarity Associate each activity to its

actor/responsible party

(i) Use the same colour to identify activ-

ities and the party responsible for their

execution; or

(ii) Associate activities and their actor

with arrows

Clarity Associate each activity to its rules (i) Associate activities to their rules

using an arrow; or

(ii) Create a table associating each

activity with the rules which apply to

them

Conciseness Reduce process complexity (i) Present the process model with

the minimum number of activities/flow

required for its execution; or

(ii) Do not include subprocesses.

Intuitiveness Build models independent of notations (i) Use known metaphors/icons to

represent elements of the process

Uniformity Standardise elements of the process

model

(i) Determine the shape, size and colour

of each the element of the process
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Carvalho et al. [17], based on Engiel et al. [18], added some new opera-
tionalizations and implementations mechanisms creating an Imperative Citizen
Language. This language transforms BPMN flows, which are based on an imper-
ative logic in a very simple flow giving more clarity, conciseness and intuitiveness
for the process. Figure 6(a) and (b) represent this transformation.

Fig. 6. Citizen Language based on BPMN

In this paper, we argue that the same could be done for declarative languages,
aiming to transform a Declarative flow into a Declarative Citizen Language. In
this sense, we present the background of Semiotic Engineering used for proposing
this transformation.

4 Semiotic Engineering

The Semiotics deals with the whole creation process of a sign, which is: processing,
their usage and the emphasis on the reaction suffered in dealing with them. A sign
is something that serves or gives a definition of something to someone [31].

The signs are the primary source of communication between the members of
an organisation, as shown in the Organizational Semiotics which is the related
subject in Semiotic [32]. According to Sjöström [33], the interpretation and cre-
ation of a picture are a consequence of pragmatic and social aspects that come
from the Semiotic Framework. The Semiotic Framework is not used in our work
yet because we focus on finding the problems with communication between a
process model and the citizen. It seems appropriate to use the communicative
perspective, in Fig. 7, to simulate some questions about the declarative business
models based on Communicability Evaluation Method (CEM) [34].
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Fig. 7. A communicative perspective on user interfaces [33]

The effects of CEM have been the communication appraisal between the
designer and user using an Information System interface, for interaction. It
occurs by the expressions that the users make while doing a task. For each
expression, CEM proposes a tag as a result for indicating the feeling of the mes-
sage received from the designer [34]. Figure 8 show the CEM tags categorised.
The method indicates the problems of communication called as a breakdown.

Fig. 8. The tags categorised [35]

Ferreira et al. [36] used this method to appraise the Unified Modeling Lan-
guage (UML). In our case, we are doing a similar research with the declarative
process model, aiming to find the breakdown to reach business process under-
standability. Thus, the first step was to use a case study described in the next
section.
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5 Understandability in a Declarative Language

The case study is based on the process in which a tourism agency needs to
address a demand for insurance health care (Fig. 9). We used this exercise to
find communication problems. We represented these problems using tags as used
in CEM. Four participants participated in this study. All of them are 26 ∼ 35
years old. Person 1 is an International Relations undergraduate student and
she does not have knowledge about business process models. Person 2 is an IT
professional who works with databases and knows a little about business process
models. Person 3 is an IT professional who works with tests case and has also
some knowledge about business process models. Person 4 is an IT professional
who works at Secondary School and does not have any knowledge about business
process models. The tags were created based on CEM tags.

Fig. 9. ConDec applied to people [22]

They all received the same instructions in order to describe their understand-
ing of the process based on the model of (Fig. 9). The first person said that she
could not understand the model at all. So she did not create any tag. The other
three participants asked some questions like: “Where is the beginning?”,
“Why the process has two lines”,“Where is the end”, “Why are the
tasks not all connect”, “What are the questionnaires?”, “Who did the
questionnaire?”, “Who received?”, “How to know the next activity”
and “Who should to fill up the questionnaire?”. We used these questions
as CEM tags with the purpose to identify breakdown structures in the process
model.

After analysing the results, we could end up with some remarks. The ques-
tions about responsibility for an activity can be answered using the notation
of DCR Graphs [13]. Thus, we based on DCR graphs for adding new elements,
which we think, could help to improve the understandability. With this in mind,
the languages SBPMN [37], eCRG [38], PICTURE [27] also gave us insights into
new elements to propose.

For each question, we suggested inserting new elements in the process model.
Each one has a correspondence with one characteristic of understandability
defined by Engiel et al. [18]. Table 3 shows these correspondences.



Semiotic Engineering to Define a Declarative Citizen Language 511

Table 3. Elements created to give understandability to a Declarative Language

Elements Operat. Component Tag correspondent

[37] Intuitiveness “Where is the begin-
ning?”

[37] Intuitiveness “Where is the end?”

[38] Clarity “Who should to fill
up the question-
naire?”

[38] Clarity “Who did the ques-
tionnaire?”

Conciseness “Why the process
has two lines?”

Conciseness “Why the process
has two lines?”

Conciseness “Why the process
has two lines?”

Conciseness “Why the process
has two lines?”

Clarity It represents an activity
of start and did not rep-
resent a tag. Also, the
activi-ty always has the
status, a role and a label

Clarity It represents an alterna-
tive activity of start and
did not represent a tag.
Also, the activity always
has the status, a role
and a label

Conciseness “What are the ques-
tionnaires?”
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At the end, we applied these new elements to build a new diagram. Figure 10
depicts the preliminary example of the new language.

Fig. 10. New model proposed (transformed from Fig. 9)

6 Conclusions

The results of case study show us that the ConDec, despite being designed to
be understood by the user, in fact when the people saw they did not recognise
the tasks that should be done. We start to build a new declarative language,
and our future work will bring concepts of Semiotic Framework to help formal
explanations about it.

Future work also includes to formally write this new language and evaluate
it with users.

Acknowledgement. We would like to thank the participants of the case study, and
also, to CNPq for the research scholarship.
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