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Abstract—A business process model is very germane to the formation of an appropriate information system. For a marked infusion of 
business processes in the supply chain, the status quo regarding the processes must be totally understood and well secured.  Business 
activities and sequence have to be well kept and properly coordinated by predicting business procedures process from diverse views. 
This study examines seven BPMLs Data Flow Diagram (DFD), Unified Modelling Language (UML), Business Process Modelling 
Notation(BPMN), Event Driven Process Chain (EPC), IDEF, Petri Net, and Role Activity Diagram (RAD). The submissions of this 
study are the subject of the Business Process Modelling Languages (BPMLs) in developing an integrated dissemination mechanism 
and classification of modelling tools. 
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I. INTRODUCTION 

Supply chain management refers to the coordination of 
vital business activities ranging from the customers to the 
actual manufacturers and provider of other factors such as 
services and enlightenment programmes that will enhance 
the productivity of the business [1]. There are some merits 
attached to the use of this approach, they include (a) 
securing a competitive opportunity; (b) bringing down of 
cost of services and (c) attaining a more stabilised 
partnership and organisation among supply chain partners. 
The incorporation of information system (IS) approach is a 
barrier to many business outfits; this is so because supply 
chain practitioners are made up of autonomous mechanisms 
which may not interact with one another. In addition to this 
is the complicated nature of the information systems 
presently in use whose templates for messages, sources of 
information and interfaces are not flexible and dynamic. 
Subsequently, the incorporation of its workability with 
respect to a supply chain may likely be an ambiguous 
exercise. 

  The use of incorporation as a technique is premised on 
the availability of various possible mechanisms and methods 
such as message brokers, adapters and ebXML to integrate 
systems. These mechanisms attain homogeneity at various 
instances i.e. information, correspondence, object, interface 
and/or programme level [2]. A business process model 
represents a condition for finding appropriate dissemination 
procedures. Explanations on commercial ventures are 

necessary in discovering the proper channel to propagate and 
find a base for the venture. Mathematical expressions for 
ventures also serve as prerequisites when searching for 
technical expertise during the formative stages of the 
dissemination exercise [3]. To have a successful 
incorporation of ventures in the supply chain, there must be 
a total grasp and full stock-taking of the processes presently 
in use (AS-IS models) [4]. The process of finding a 
mathematical expression and the estimation of various 
available situations for (TO-BE models) for enhancement 
remains the motivators of the venture’s resuscitation 
mechanism [5]. The association between commercial 
ventures procedure and dissemination system is explicitly 
examined in section 2. The BPMLs are discussed in section 
3 and their categorization is discussed in section 4. 

II. BUSINESS PROCESS AND INFORMATION SYSTEM 

Supply chain management (SCM) refers to an infusion of 
coordination of business interconnectivity, dissemination of 
correspondence and personnel’s interaction [2]. A procedure 
is an amalgamation of inter-related or autonomous processes 
that are used jointly to achieve a target via the conversion of 
a concept into an end-product (goods or services) for the 
benefit of a third party (customer) making use of labour, 
equipment and strategies [6]. Entrepreneurship could be 
carried out by hired labour upon supervision by competent 
personnel or through the aid of dissemination mechanisms. 
In addition, there are also some activities that could be 
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achieved through self-programmed operation via electronic 
devices devoid of human participation [7]. In this regards, 
activities and information processes are remotely 
coordinated. BP and IS are inter-related as there exists 
between input and output interfaces for individual step 
and/or interaction with IS. For example, what exists between 
BP output-IS input medium is utilized to get data present in 
the BP sets to carry out the equivalent functions in the IS. 
Consequently, the reverse of this condition is utilized to 
bring out the difference between the output of IS and the 
units of BP. From Figure 1, it can be observed that there is 
response to any of the input on all the processes within the 
system [8].   
 

 
 

Figure 1: BP and IS relationship [8] 

 

III. AN OVERVIEW OF BUSINESS PROCESS MODELLING 

LANGUAGES  

A business procedure is made up of several activities 
carried out in an orderly manner within an enterprise under 
close monitoring and guided supervision [7]. Carefully 
researched mathematical analytical expressions deduced 
from rigorous scientific exercises have become very useful 
in accomplishing these tasks. These also involve the use of 
scientific principles and theories for the evaluation, 
estimation and resuscitation of several factors aimed at the 
sustenance of the inherent activities within the system [10]. 
Some of the frequently used mathematical analytical 
methods are: Petri-Net [14] , Data Flow Diagram (DFD) 
[24],[25], Integrated definition(IDEF) [26], Event-driven 
Process Chain (EPC) [27], extended Event-driven Process 
Chain (eEPC) [28],[29],Role Activity diagram(RAD)[ 13], 
Unified Modelling Language (UML) [30],[31] and Business 
Process Modelling Notation (BPMN) [32]. 

A. Petri-Net 

Petri Nets are used for the prediction of values of 
workflows. A Petri Net is a specific plot made up of two 
dissimilar orientations, positions and phases. Position stands 
for the likely conditions of the system while phases refer to 
activities responsible for different physical condition 
[18].Petri nets do not constitute a predicting entity per se, 
due to their nature as a tool for system’s prediction. 
Nevertheless, among the common system predicting 
mechanisms, it is known to be the most popular for 
prediction of business process because of its inherent ability 
as [14]. Normal Petri nets are plots of systems[12]. Figure 2 
shows a typical average Petri net. 

 
 

Figure 2. Petri net example [15] 

 

B. Data Flow Diagram (DFD) 

The monitoring of systems is the main function of DFDs. 
The tasks include keeping in view the inflow, outflow and 
movement of data within and without the system. In this 
regards, they can be likened to flowcharts with the only 
difference in the subject under consideration (DFDs 
deliberate on rather than processes and conditioning). 
Though, DFDs are widely known for prediction of data, 
there are some constraints in their activities. Due to its high 
emphasis on data, it has no basis with which work flexibility, 
personnel, occurrences, and other factors could be compared 
[12].   

IV. CLASSIFICATION THE BPML 

   Table 1 shows the three categories of BPMLs as: workflow 
model, dataflow model, and dynamic model model. This 
division may consider the predicting tools on the basis of 
how they are put to use.  The aim of workflow model is to 
showcase the flexibility in the work outlay with inherent 
pattern, recurring, opposite and circumstantial attributes of 
the IS. The function of the dataflow model is to display the 
flexibility of the dataflow while being operated upon. These 
two models can accommodate the basic flows of the IS, but 
they are not equipped with the ability to neither actualize an 
imaginary phenomenon nor evaluate it [11]. However, the 
dynamic model which is designed for this purpose has the 
capability of analysing and standardizing a system. These 
models (Dynamic models) can actually display IS by making 
use of plotted notation and carrying out a robust simulation. 

TABLE I 
CLASSIFICATION OF THE MODELING TOLLS [11],[17],[18] 

Classification Modelling tools 
 

 
Workflow 

model 
 

IDEF(IDEF3), EPC, RAD, 
UML(activity diagram), BPMN 

Data flow 
mode 

DFD, UML(interaction diagram) 

Dynamic 
model 

IDEF(IDEF2), RAD, UML(state 
diagram, activity diagram, 

collaboration diagram, sequence 
diagram) , BPMN, Petri net 
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Table 2 shows the function and the origin of successive 
BPML. These BPMLs concentrate on either the detailed 
account of or the initiation of processes save for the EPCs. 
The origin of all BPMLs except Petri Nets is in the aspect of 
science and technology that makes use of sets of instructions 
specifically developed to be deciphered by a conditioned 
self-operating device. The methods were designed when the 
terms currently in use nowadays were yet to be proposed, 
precisely in the sixties, though the phenomenon were 
adequately dealt with then [18]. 

 

TABLE II 
PURPOSE AND SOURCE DOMAIN OF MODELING TOOLS [17],[18] 

 

Source domain Modelling tools 

System 
Engineering 

Petri net 

Process 
Engineering 

DFD, EPC, eEPC, BPMN 

Software 
Engineering 

IDEF, RAD, UML 

 

C. Integrated definition(IDEF) 

The fundamental idea of IDEF is premised upon well-
established tools of investigation that have been confirmed 
to be highly efficient in performance [16]. The IDEF 
structure comprises of autonomous methods with the most 
visible being the IDEF0 (function modelling), IDEF1x (data 
modelling), and IDEF3 (process description capture). Some 
disadvantages are associated with IDEF0 and this make the 
approach inappropriate for certain analysis. Incidentally, 
IDEF0 equations are rigid pictorial representation having no 
mention of instance. The development of IDEF3 was to 
make up for some of the defects of IDEF0 mathematical 
expressions. IDEF3 defines processes as methodical 
procedure of actions aimed at achieving a target [12]. An 
IDEF0 configuration is shown in Figure 3 while Figure 4 
displays an example of an IDEF0. 

 

 
 

Figure 3. IDEF0 notation 
 
 

 
 

Figure 4. IDEF0 example [ 12] 

 

D. Event-driven Process Chain (EPC) 

This method was designed to predict business activities 
that would be easily comprehended by those involved in the 
process. The fundamental units of EPC are occurrence and 
situations. While occurrence predicts the achievable efforts 
of a venture’s procedure, situations are formed by operating 
on the occurrences or by external factors [18]. 

E. Role Activity diagram(RAD) 

RAD is believed to have had its origin from the prediction 
of coordination.[34]. Currently, it is utilized for predicting 
business activities [36]. It illustrates functions, operations 
and relationships as well as external occurrences. 

F.  Unified Modelling Language (UML) 

This method has been lately used` as a recognized 
indicator for prediction and communication of events [33]. 
This role is a direct consequence of the methods prowess as 
an accurate and hence an highly efficient predicting and 
analytical tool [19]. This method entails the use of three 
prediction approaches vis-à-vis: use case models, fixed 
models and flexible models. The first class of models refers 
to the needs of the system from the perception of the users, 
while the second category of models is range related and 
showcases the association between elements in a system 
which encompasses generalisation, additional and interactive 
relationships. .The third category of models describes the 
performance and attitude of the system [20]. 

G.  Business Process Modelling Notation (BPMN) 

This is a very robust method used to predict events 
applicable to all condition irrespective of levels, end users, 
by-standers and stakeholders as well [21,22]. This method 
evolved from the strict vigilance and schedule of OMG 
(Object Management Group) and it identifies four classes of 
entities viz-a-viz [21]: flow objects, connecting objects, 
swim lanes and artefacts. BPMN developed for converting 
ventures procedures to a set of instructions that are 
understandable and interpretable by a designated apparatus, 
in this case the Business Process Modelling Language, 
(BPML) [35]. 

V. CONCLUSIONS 

Stakeholders in a supply chain (SC) must identify with a 
mutual guideline aimed at effecting a vast incorporation of 
long lasting and dependable SC systems. This effort must 
work in favor of the Supply Chain activities regardless of 
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status or category. One of the very special categories 
happens to be infused information system. These systems 
supply the technological know-how needed for the 
instantaneous conceptualization of fresh ideas into what will 
result in the latest state of the art products and also for the 
conversion of the previously used concepts to objects of 
basis, comparison and criticism with regards to the new 
products thus maintaining a balance necessary for the 
sustenance of the system. Efforts on business processes can 
be accomplished via the information systems instantaneously. 
Therefore, a complete grasp of these activities must be 
painstakingly taken into consideration. The use of more than 
one method of prediction techniques for the purpose of 
generating series of data and evidences in support of a 
business activity regardless of from which and whose point 
of view will definitely and positively aid a comprehensive 
appraisal and assessment of such a venture in diverse ways 
and under different conditions and this will greatly assist the 
prospective stakeholders in taking a quick and most often 
favorable decision. Hence, for a complex system, an 
example of which is a supply chain, business oriented 
activities must be totally appraised, assessed and properly 
coordinated using inputs from different conditions and 
perceptions. 
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