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Abstract: Processes modeling is done for a number of reasons in relation to enter-
prise modeling, business process modeling and information systems development,
and is a widely used technique. In particular after the introduction of BPR and work-
flow in the nineties, much work has looked on quality of business process models. In
this paper we present a specialization of a general framework for assessing quality of
models to support the evaluation the quality of business process models. The special-
ization takes earlier work on quality of models, process quality and quality of busi-
ness process models into account. Comparing the approaches we find on the one
hand that the properties of business process model quality is subsumed by the gener-
ic framework on a high level, and that there are aspects in this framework that are
not covered by the existing work on business process model quality. On the other
hand, the comparison has resulted in an extension of the generic framework for these
kinds of models, and in this way improved the practical applicability of the frame-
work when applied to discussing the quality of business process models.

1 Introduction

Process modeling is done for a number of reasons in relation to enterprise modeling,
business process modeling and information systems development. Process modeling
in IS-development can be traced back to at least the 70ties, and business process
modeling is gaining in importance. Process modeling can be done to achieve one or
more of the goals of modeling. A focus here is on the use of business process models
for sense-making, communication, and improvements of business processes, alt-
hough ways of simulating and deploying the model of the new, improved process is
also of importance.

As described in [11] there is a large number of process modeling languages from
many modeling perspectives. Still in business process modeling most work has been
done relative to languages combining functional and behavioral aspects, such as
BPMN, EPC, and UML Activity diagrams.



In an enterprise, different processes are performed. If the enterprise wants to
reach its goals and stay in front in the market, every process has to be evaluated and
maybe changed to support the goals of the organization. The quality of business
processes and business process models have been looked upon in this light in a num-
ber of partly uncoordinated works. On the other several more general quality frame-
works exist. Inspired by [20], suggesting the need for an inheritance hierarchy of
quality frameworks, we will in this paper provide a specialization of the generic
SEQUAL framework [10, 14] for the evaluation of the quality of business process
models.

In section 2, we present selected existing work on business process model quality.
Section 3 provides a brief overview of SEQUAL, whereas the specialization of
SEQUAL for business process model quality is described in section 4. The main re-
search questions for the work are:

* s it possible to specialize the SEQUAL framework to cover aspects of busi-

ness process model quality as described in the literature?

*  Will this specialization extend and introduce new areas of concern for busi-

ness process model quality?

In section 5, we sum up planned work for developing and evaluating an approach

for business process model quality making it applicable for practical use.

2 Existing Work on Quality of Business Process Models

There exist no universal rules for what a good process is. We will here present pro-
cess aspects that can define if we have a good enough or a “bad” process, based on
the so-called Process Excellence Principles.

Customer value and economic profit: The main goal for most enterprises is to
have economic profit. In addition to this, and also as a way to reach this goal, the
business wants to have satisfied customers. In Table 1 we present dimensions of val-
ue that is valid for most customer groups.

Table 1 Dimensions of value

Component of value What a customer wants
Time Fast

Quality Right

Cost Cheap

Service Easy

Flexibility Sufficient
Resource-usage (including carbon footprint) Low

A customer will experience improvement in an enterprise process if he/she gets
his/her product faster, cheaper, with less resources used and with better quality or
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service than before, addressing unforeseen needs with sufficient flexibility. Im-
provement in one of these dimensions could involve that the enterprise gets more
customers, increases its market share etc.
Employee well-being: Every serious business tries to take good care of their em-
ployees. It is important that the persons working in the enterprise are pleased with
their working situation. If the individuals’ goals and motivation are in strong contrast
to the overlying business goals, a conflict will often arise. Based on this, one should
also consider the employees’ needs and wishes when designing or rethinking busi-
ness processes. This has to do both with physical aspects like ergonomics, and with
psychological aspects such as motivation, needs etc.
Focus on standard processes: It is suggested to focusing on standard processes. If
you design processes adapted to all kinds of exceptions, they often become too com-
plex and therefore unsuited for the normal cases. It is often more effective to adjust
the process for normal cases, and have specific methods for handling exceptions.
With this in mind, one has to find out what the most effective solution in every
special case is. It is important to design a process chain that can handle all exceptions
and in the same time treat normal instances efficiently.

2.1 How can Improvement be Measured?

In order to evaluate whether a new process is better than the existing one, some
means of measurement are necessary. Some characteristics to help developing good
measures are:

* Accuracy: Accuracy will be useful in the evaluation giving the ability to meas-
ure how well or to what extent you reached the goal.

*  (Perceived) objectivity: Objectivity is important to ensure that you will get the
same conclusion independent of which persons did the evaluation.

*  One or more dimensions (e.g. time): The main advantage of using more than one
dimension in the goals is that it gives the opportunity to evaluate the results
against different criteria of success. If the measures focus on just one dimension,
there is a danger of sub-optimization.

* Specify the target. A specified target will give a better evaluation of the result. A
general target like “We want the process execution to become faster” is not as
good as “We want the process execution to become 75% faster”.

* Balancing the trade-offs between cost / quality and speed / flexibility. Unfortu-
nately, lower cost often will entail decreased quality; higher speed will entail
decreased flexibility and vice versa. When developing goals, one has to find
goals that are possible to reach at the same time.

*  Clearly communicated to all involved. The goals and measures must be clear to
all persons involved. To get an effective and productive working process, every-
one has to pull in the same direction. Understandable and motivating goals and
measures are a prerequisite for this.



¢ Can be shown to support the organization’s strategies. If some of the goals and
measures are in conflict to the organization’s strategies, it will never be able to
reach its main goal.

One always should have to stretch to reach a goal. According to psychology and
organizational theory both too low and too high goals can be demotivating.

2.2 Heuristics for Improving Processes

We will in this part present some ideas for improvement of the total process. Most of
these can be traced back to [32]. A more detailed overview is found in [25] where 29
heuristics is mentioned based on a literature survey.

H1: Specializing and generalizing tasks. If a process consists of sequential tasks
performed by different people with special competence, two problems often arise:

1. The tasks take up too much specialist time.

2. TItis difficult to track status of the process because there are too many involved.

The idea is to give a group or one person the main responsibility for the process.
This person or persons can execute smaller tasks between the specialist tasks, and al-
so have customer contact. In this way, the specialists can release time for other more
important duties and the customer have one contact point where he or she can have
all the desirable information.

H2: Reorganize partial processes. A second guideline is to organize sequential par-
tial processes in parallel. If it is possible, this will in most cases decrease the total
execution time of a process.

Another possibility is to merge two or more partial processes, or split one partial
process in various smaller processes. Merging can be an effective tool for improve-
ment, if the processes are tightly bound. Desirable consequences of merging and
splitting partial processes are for example better use of resources and faster execu-
tion. A thorough analysis of the partial processes and their internal dependency can
also uncover parts that are useless for the whole process. These parts are only a
waste of time and resources, and should therefore be eliminated.

H3: Centralize and decentralize structures. To gain advantage of both the central-
izing and decentralizing structures, one can apply a combined model. The decentral-
izing principle gives flexibility and customer contact, and the centralizing gives con-
trol and efficiency.

H4: Reduce inputs and outputs. A high number of input and output flows between
different departments and groups within an organization increase organizational
complexity. The chance of misunderstandings and errors is high, and the many flows
can also delay the process execution.
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HS: Postpone aggregated control. When individually controlled transactions have a
total cost that is higher than the cost of sending them together, there is a natural solu-
tion to make common control and postpone transactions.

H6: Reallocate processes or process parts. A guideline is to move processes or
process parts to the customer or to other external supplies. This can be done to save
money or move control to another place.

H7: Change the number of alternatives. If the number of alternatives is too large,
this can result in complexity and inefficiency. If the selection of alternatives is too
small, one risks that none of the solutions are appropriate for the special case.

H8: Change the decision moment. Earlier decisions will make it easier to continue
the process and make it more efficient. Later decisions will give time to evaluate and
choose between the alternatives, and therefore give more flexibility.

H9: Introducing new technology. Access to new technology will give opportunities
to change and improve the process. It is important that the enterprise evaluate the
time to do the change, so it matches with e.g. new releases of a software product. In-
troducing new technology might necessitate other processes that use resources, thus
one need to look at the total resource consumption.

In [19] the authors suggest seven process modeling guidelines (7PMG) in an attempt
to provide a limited set of easily understandable guidelines:

* Gl: Use as few elements in the model as possible. Larger models tend to be
more difficult to comprehend [17] and have a higher error probability than small
models [17, 18].

* G2: Minimize the routing paths per element. The higher the degree of an ele-
ment in the process model, i.e. the number of input and output arcs together, the
harder it becomes to understand the model [17]. As shown in [18] there is a
strong correlation between the number of modeling errors and the average or
maximum degree of elements in a model. This is similar to principle H4 above

*  G3: Use one start and one end event. The number of start and end events is posi-
tively connected with an increase in error probability [18]. Most workflow en-
gines require a single start and end node for automatic process execution [29].
Moreover, models satisfying this requirement are easier to understand and allow
for different types of analysis (e.g. soundness checks).

*  G4: Model as structured as possible. A process model is structured if every split
connector matches a respective join connector of the same type. Structured
models can be seen as formulas with balanced brackets, i.e., every opening
bracket has a corresponding closing bracket of the same type. Unstructured
models are not only more likely to include errors [18]; people also tend to un-
derstand them less easily [17], although improving structure might violate G1
since this is often done by introducing duplicated elements [13].

* G5: Avoid OR routing elements. Models that have only AND and XOR con-
nectors are less error-prone [18]. Also, there are some ambiguities in the inter-
pretation of the OR-join leading to paradoxes and implementation problems [8].



G6: Use verb-object activity labels. A wide exploration of labeling styles that
are used in actual process models, discloses the existence of two popular styles
and a rest category [23]. From these, people consider the verb-object style, like
"Inform complainant", as significantly less ambiguous and more useful than ac-
tion-noun labels (e.g. "Complaint analysis") or labels that follow neither of these
styles (e.g. "Incident agenda") [16]. This is similar to the original guidelines for
naming of tasks in DFD's [6].
G7: Decompose the model if it has more than 50 elements. For models with
more than 50 elements the error probability tends to be higher than 50% [18].
This means that large models should be split up into smaller models. Note that
an early guidelines for DFD was more restrictive, e.g. to have no more than sev-
en processes at a given decomposition level (based on the 7 +/- 2 guideline for
human short term memory) [6].

It should be noticed that the potential interaction effects between the seven pro-

posed guidelines are intricate and diverse. For a given process model, many guide-
lines can be applicable, at various places in a process model, and conflicting to dif-
ferent degrees. In [19] the authors suggested prioritization is G4, G7, G1, G6, G2,
G3, and G5. This should obviously also be compared against achieving other quality
types (e.g. model completeness and validity).

3

Introduction to SEQUAL

SEQUAL has the following properties [10]:

It distinguishes between goals and means by separating what you are trying to
achieve (quality of models) from how to achieve it.

It can be used for evaluation of models and modeling languages in general, but
can also be extended for the evaluation of particular types of models.

It is closely linked to linguistic and semiotic concepts. In particular, the core of
the framework including the discussion on syntax, semantics, and pragmatics is
related to the use of these notions in the semiotic theory of Morris [22]. Exten-
sions are partly based on extensions in organizational semiotics [5] and we have
kept the original terminology from these areas.

It is based on a constructivistic world-view, recognizing that models are usually
created as part of a dialogue between the participants involved in modeling,
whose knowledge of the modeling domain and potentially the domain itself
changes as modeling takes place.

The framework has earlier been used for evaluation of modeling and modeling

languages of a large number of perspectives, including data, object, process, enter-
prise, and goal-oriented modeling. The framework is illustrated in Fig. 1. Quality has
been defined referring to the correspondence between statements belonging to the
following sets:



G, the set of goals of the modeling task.

L, the language extension, i.e., the set of all statements that are possible to make
according to the rules of the modeling languages used.

D, the domain, i.e., the set of all statements that can be stated about the situation.
M, the externalized model itself.

K, the explicit knowledge relevant to the domain of the audience.

I, the social actor interpretation, i.e., the set of all statements that the audience in-
terprets that an externalized model consists of.

T, the technical actor interpretation, i.e., the statements in the model as 'interpret-
ed' by modeling tools.
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Socialactor | 4 SEmmEIT ]
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knowledge. K Sedal
Deontic A 4
Goals of (learning) Social actor \
modelling interpretation
G |
Deontic Physical

Deontic agmatic
action (human
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domain <+ - externalisation g extension
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actor
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Fig. 1. SEQUAL framework for discussing quality of models

The main quality types are:

. Physical quality: The basic quality goal is that the externalized model M is avail-
able to the relevant social and technical actors.

. Empirical quality deals with comprehension and predictable error frequencies
when a model M is read or written by different social actors. Before evaluating
empirical quality, physical quality should be addressed.

. Syntactic quality is the correspondence between the model M and the language
extension L. Before evaluating syntactic quality, physical quality should be ad-
dressed.

. Semantic quality is the correspondence between the model M and the domain D.
This includes both validity and completeness. Before evaluating semantic quality,
syntactic quality should be addressed. Domains can be divided into two parts, ex-
emplified by looking at a software requirements specification[9]:



*  Everything the computerized information system (CIS) is supposed to do (for
the moment ignoring the different views the stakeholders have on the CIS to
be produced). This is termed the primary domain.

*  Constraints on the model because of earlier baselined models such as system
level requirements specifications, enterprise architecture models, statements
of work, and earlier versions of the requirement specification to which the
new requirement specification model must be compatible. This is termed the
modeling context.

Perceived semantic quality is the similar correspondence between the social
actor interpretation I of a model M and his or hers current knowledge K of
domain D. Before evaluating perceived semantic quality, pragmatic quality
should be addressed.

5. Pragmatic quality is the correspondence between the model M and the actor inter-
pretation (I and T) and application of it. One differentiates between social prag-
matic quality (to what extent people understand the models) and technical prag-
matic quality (to what extent tools can be made that can interpret the model).
Before evaluating pragmatic quality, empirical quality should be addressed.

6. The goal defined for social quality is agreement among social actor’s interpreta-
tions. Before evaluating social quality, perceived semantic quality should be ad-
dressed.

7. The deontic quality of the model relates to that all statements in the model M
contribute to fulfilling the goals of modeling G, and that all the goals of modeling
G are addressed through the model M. In particular, one includes under deontic
quality the extent that the participants after interpreting the model learn based on
the model (increase K) and that the audience are able to change the domain D if
this is beneficially to achieve the goals of modeling. This area was earlier called
organizational quality. The term deontic is from Greek 'deon' - duty from imper-
sonal dei - it behoves (i.e. it is fitting) relating the goal one want to achieve.

4 Business Process Models Quality Relative to SEQUAL

Quality of business process models is discussed here following the levels of the
SEQUAL framework.

4.1 Physical Quality

Requirements at this level are the same for business process models as for other
modeling activities, i.e. the model must be sufficiently persistent, current, and avail-
able relative to the goals of modeling and those involved. Only those that should
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have access to the model should be able to see or change it, e.g. security can also be
an issue on this level. Tool functionality in connection with physical quality is based
on traditional repository-functionality.

4.2 Empirical Quality

This area inherits the standard guidelines for graph layout from SEQUAL. For com-
puter-output specifically, many of the principles and tools used for improving human
computer interfaces are relevant at the empirical level [28]. For visual presentation
of process models, one can also base the guidelines on work e.g. in cognitive psy-
chology and cartography with the basis that models are meant to be useful in connec-
tion to communication between people. Going back to [27], communication entails
both encoding by the sender and decoding by the receiver. Encoding has been dis-
cussed in detail e.g. in the work of Bertin [1]. According to [1] there are 4 different
effects of encoding:

. Association. The marks can be perceived as similar

. Selection. The marks can be perceived as different

. Order. The marks can be perceived as ordered

. Quantity. The marks can be perceived as proportional

AW~

8 different variables to convey one or more of these meanings in a model are:
planar variables: horizontal position, vertical position

retinal variables: shape (association and selection), size (selection, order and
quantity), color (Association and selection), brightness (value) (selection and
order), orientation (association), texture (association, selection and order)

For decoding, Moody [21] presents a model differentiating between aspects of

perception and cognition.

*  Perceptual discrimination: Features are detected by specialized feature detectors.
Based on this, the visualization is parsed into its parts.

*  Perceptual configuration: Structure and relationship among elements are in-
ferred. Within the area of Gestalt psychology, a number of principles for how to
convey meaning through perceptual means are provided [30].

* Attention management: All or part of the perceived image is brought into work-
ing memory. Working memory has very limited capacity. To be understood,
statements in the model must be integrated with prior knowledge in the long-
term memory of the interpreter. Differences in prior knowledge (expert-novice
differences) greatly affect the speed and accuracy of processing.

Rules for color-usage are also useful in connection to evaluating process models
(if different colors are used). Around 10% of the male population and 1 % of the fe-
male population suffer from some form of color vision deficiency [30]. On the other
hand, color is an important differentiator in other visual representations that is meant
to be widely used (e.g. maps, see [1]). [28] Has listed a number of guidelines for the
usage of color in visual displays in general.
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The use of emphasis can also be in accordance with the relative importance of the
different parts of the model. Factors that have an important impact on visual empha-
sis are:

*  Size (the big is more easily noticed than the small)

* Solidity (e.g. bold letters vs. ordinary letters, full lines vs. dotted lines, thick
lines vs. thin lines, filled boxes vs. non-filled boxes)

¢ Difference from ordinary pattern (e.g. slanted letters will attract attention among
a large number of ordinary ones)

¢ Foreground/background differences

¢ Change (blinking or moving symbols attract attention)

¢ Position (looking at a two-dimensional model, people tend to start at its middle)

¢ Connectivity (objects that connects to many others (having a high degree) will
attract attention compared to objects with few connections).

In addition, all the 7PMG guidelines can be positioned at this level, since they re-
late to comprehensibility and can be easily counted. Thus the following specific
guidelines apply:

* GlI: Use as few elements in the model as possible. This is the same as the gen-
eral principle on expressive economy

* G2 and H4: Minimize the routing paths per element.

*  G3: Use one start and one end event.

* G4: Model structured by ensuring that every split connector matches a respec-
tive join connector of the same type.

* G5: Avoid OR routing elements.

*  G6: Use verb-object activity labels.

*  G7: Decompose the model if it has too many elements.

The guideline on focusing on standard processes (and not include all exception in
the main diagram) also applies here, something that is also supported in [31].

4.3 Syntactic Quality

From the generic SEQUAL framework we have that there is one syntactic quality
characteristics, syntactical correctness, meaning that all statements in the model are
according to the syntax and vocabulary of the language

Syntax errors are of two kinds:
¢ Syntactic invalidity, in which graphemes not part of the language are used.
¢ Syntactic incompleteness, in which the model lack constructs or information to

obey the grammar of the language.

Since you usually have parts of a process model that at some time should be exe-

cutable, you would like that the language-model also include a representation of the
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behavioral semantics, especially if you have a meta-modeling environment where
you might want to make updates to the modeling language for tailoring.

4.4 Semantic Quality

To ensure the possibility of consistency checking two of the guidelines in 7PMG is
specifically important

*  G3: Use one start and one end event.

* G5: Avoid OR routing elements.

We noted that these where given low priority in the 7PMG report. On the other
hand if consistency and formal analysis (or simulation vs. analysis of throughput
[12] are important, one might want to prioritize these higher. The same applies for
checks of that decompositions are correctly modeled (so-called constructivity).

When working on process improvements, one compares to an improved domain;
thus relative to validity of the model, one has the following guidelines:

* HI1: Ensure the right level of specialization of tasks

*  H2: Arrange process in parallel if possible

*  H3: Have the right level of centralization in the process
¢ H4: Reduce the number of inputs and outputs

* HS: Postpone aggregated control

* Ho6: Reallocate process parts of it saves resources

* H7: Have a reasonable number of alternatives

*  HS: Put the decision moment at the appropriate time

*  HO9: Use new technology if appropriate.

The use of these mechanisms relates to evaluating the value for customers and
company, as discussed in section 2 according to measures developed and described
there.

Another mean for supporting semantic quality is that the languages used makes it
possible to represent the necessary aspects in the domain (domain appropriateness).
A number of more detailed evaluations of process modeling languages exist [24].

4.5 Pragmatic Quality

Pragmatic quality as we define it relates to the comprehension of the model by par-
ticipants. Two aspects can be distinguished:

¢ That the interpretation by human stakeholders of the process model is correct
relative to what is meant to be expressed by the model.
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¢ That the tool interpretation is correct relative to what is meant to be expressed
by the process model.

Starting with the human comprehension part, pragmatic quality on this level is
the correspondence between the process model and the audience's interpretation of it.
Moreover, it is not only important that the model has been understood, but also who
has understood the business process model.

It is important to notice that the pragmatic goal is stated as comprehension, i.e.
that the model has been understood, not as comprehensibility, i.e. the ability of the
model to be understood (which is what we treated under empirical quality above).
There are several reasons for doing so. Comprehension can be very dependent on
the process by which the model is developed, the way the participants communicates
with each other and various kinds of tool support, such as paraphrasing of the visual
model to text [13].

Guideline G3 might also be relevant making it possible to executing the process
model e.g. for prototyping [15], explanation generation [7], animation [2] or simula-
tion [12]. An executing process model can also be used for audience training.

4.6 Social Quality

The goal defined for social quality is agreement. Six kinds of agreement can be iden-

tified, according to the following dimensions:

¢ Agreement in knowledge vs. agreement in interpretation. In the case where two
models are made based on the view of two different actors or groups, we can al-
so talk about agreement between the models.

* Relative agreement vs. absolute agreement.

Relative agreement means that the various sets to be compared are consistent --
hence, there may be many statements in the model of one actor that are not present in
that of another, as long as they do not contradict each other. Absolute agreement, on
the other hand, means that all statements are the same. In practice relative agreement
is what one should strive for achieving. Agreement both on the measure used to
judge process improvement and the final process are important. Often a final process
is based on a merge of several processes, e.g. different processes form different de-
partment, or the existing process merged with the process implied through a pro-
cured software system such as an ERP system. In this regard mechanisms for com-
parison of different models would be useful. Matching business process models is
discussed in [3, 26]. Three aspects of model similarity are identified, node matching,
structural and behavioral similarity: Node matching tries to map nodes from one
model to nodes of the other model by comparing the labels, attributes and types of
nodes. Node matching can be effected with semantic or syntactic measures. The lat-
ter is based on the string-edit distance, i.e. the number of letters that need to be add-
ed, replaced or deleted to transform the label of an activity in one model to that of an
activity in the other model. Semantic matching is based on a database of synonyms
or an ontology. Based on the node matching the two models can be compared with
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the help of structural or behavioral similarity. The former uses only structural infor-
mation on the model, i.e. the way in which activities are connected with “arrows”,
but does not look at their meaning in terms of control flow. Behavioral equivalence
looks at the actual execution of the processes described by the models. Here two
models are considered equivalent if, at any time during process execution, an activity
that can be performed in one process can also be performed in the other, and vice
versa. A weakness with these types of similarity measures is that they usually do not
focus on which areas of the model where similarity is of most importance.

One should also be able to deal with inconsistencies, in the sense that not all need
to follow the same process in all areas. If two models were inconsistent, it would
have been useful to generate some kind of information on the differences. Are the
parts that do not match important parts of the model? How hard is it to change parts
to make them consistent? Are the inconsistent parts automated or manual processes?
The tool could after the analysis suggest which processes or process parts to change.

4.7 Deontic Quality

A goal for these type of model is to improve the business process according to im-
provements relative to time, quality, cost, flexibility, resource consumption, and ser-
vice level. The goals for this will guide the use of guideline H1-H9. At this level, we
are particularly focused on that the process model results in an improved process, i.e.
that we improve the domain. Secondarily it is important that involved people get
necessary knowledge about the improved model to follow up the enactment of the
improved process in practice.

For most models, the goal of total validity and completeness is impossible to
reach. If one is trying to include everything in the model, the modeling activity will
become a never-ending story. To end up with a model with high semantic quality, it
is also essential to have a clear understanding of what that single model should con-
tain. We can think of cases where we have reached the state of feasible validity and
completeness, but the modeling domain is too big, and therefore we still do not have
a really good model. A model that tries to cover too many aspects becomes unusable
for all of them, because it does not cover any of them well enough. The preparation
ensuring that the goal of modeling is clear before one starts to make a model is thus
very important.

5 Relevance for Practice and Concluding Remarks

As with the quality of a software requirements specification (SRS) [9], we see some
benefit both for SEQUAL and for a framework for business process model quality
by performing this kind of exercise, getting back to our research questions:
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* Existing work on business process model quality can be positioned within the
generic SEQUAL framework, although it is not a 1-1 match e.g. guideline G3
applies on a number of different levels.

* These existing overviews are weak on explicitly addressing areas such as physi-
cal, syntactic quality.

*  The existing work on business process quality on the other hand enriches the ar-
eas of in particular empirical, semantic and social business process model quali-
ty and thus extends the generic SEQUAL framework in these areas.

This overview on the other hand also illustrates one of the weaknesses with a
comprehensive framework like SEQUAL. Although the main distinctions between
syntactic, semantic and pragmatic quality is used by industrialists [31], it is hard to
use the whole framework unguided by practitioners. For most practitioners it is easi-
er to use a limited framework such as 7PMG, given that these guidelines actually ad-
dress important aspects (as for 7PMG mainly empirical aspects, which are one of
many aspects that are relevant for achieving understanding (pragmatic quality)).
Thus an extension of this work is developing a two-level framework, which based on
the goal of modeling first helps one to identify those quality areas are important, and
then highlights the aspects that should be evaluated. Future work will be to device
more concrete guidelines along this line and evaluate the use of these empirically,
especially how to analyze trade-offs between the different quality types. Some gener-
ic guidelines for this already exist in SEQUAL [10], which can be specialized for
business process model quality.
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