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Abstract— Software Development Life Cycle model is one 
of the basic idea of the software development. SDLC  is a 
continuous process, the cycle starts from the moment when it is 
decide to release the project, and it ends when its full remove 
from the exploitation. Agile is one of the mostly used SDLC 
models. Combination of incremental and iterative process 
models with a focus on process customer satisfaction and can 
adapt to rapid delivery of working sofware is called Agile 
SDLC. This contribution of this paper is evaluating the 
performance, such as occurring bottleneck and fraud, of an 
Agile model to handle the management of the project. This 
paper uses Petri net to analyze Agile SDLC model 
performance. The petri net use to detect the bottleneck that 
occur in the model. If an event has longer waiting time tahen 
others, it can identify that the bottleneck occur in that task. 
Then, the fraud is detected based on trace clustering. Based on 
the experiment, the cluster which has lowest member is 
indicates as fraud processes. 
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I. INTRODUCTION  
Software Development Life Cycle model is one of the 

basic idea of the software development . SDLC  is a 
continuous process, the cycle starts from the moment when 
it’s decide to release the project, and it ends when its full 
remove from the exploitation.  

We create an Agile model using ProcessMaker. The 
event log results from the Agile model are extracted to 
evaluate the Agile model performance. The event log 
informs the event that occurred [1]–[3]. the event log is 
obtained from ProcessMaker. event logs are stored in the 
database belonging to the ProcessMaker and can be exported 
for further use. Because Prom can only read event logs in 
MXML format, it is necessary to do a conversion for data 
exported from ProcessMaker using Disco.  

From Disco we get the correct format of the event log. 
Then, Prom is used to mining the process. ProM is an open 
source framework for process mining. ProM has a variety of 
process mining technique in the form of plug-ins. Prom can 
be defined as a framework that can be expanded to support 
many technical plugins. Some of the algorithms contained in 
the Prom are Alpha. 

 
 
 
 

  
The basic algorithm used for mining processes is Alpha. 

By using the Alpha algorithm, the activity of a case can be 
analyzed and produce a process pattern. 

 
 

II. LITERATURE REVIEW 
 
A. Agile Model  

Combination of incremental and iterative process models 
with a focus on process customer satisfaction and can adapt to 
rapid delivery of working sofware is called Agile SDLC [4]. It 
breaks the development process into smaller incremental 
processes. These processes are provided in iterative manner. 
The duration of iteration is about one to three weeks. Every 
iteration involves Planning, Requirements Analysis, Design, 
Coding, Unit Testing, and Acceptance Testing.  
B.  ProcessMaker  

ProcessMaker is a process management and workflow 
software. This software is easy to use. It can automate, design 
and deploy many business processes. It also record the event 
log of the process, and can be exported into CSV file.  
C.  Disco  

Disco is software for process mining. Powerful, easy to 
use, and lightning-fast. Disco has the fast process mining 
algorithm, and the most efficient log management and 
filtering framework.  
D. Event Logs  

Historical records of a system of information or tools 
stored in the event log. In the information system, evidence 
of ongoing transactions is stored in the event log. Activities 
are recorded sequentially and parallel in activity records, 
such as tasks performed simultaneously with different 
resources. Every event log will be saved at any level. 
 

Information about a process are provide on the event 
logs. Events that occur are described in the event log [3], 
[5], [6]. Establishment of an actual business model will be 
easier if by utilizing the event log generated in an 
information system. 
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E.  ProM  

ProM is open source framework for process mining 
algorithms. This is platform that easy-to-use, very stable and 
easily to develop. This platform also support an optimal 
process mining that can be developed. ProM [7]–[9] has 
many kinds of plug-ins that can be used to the latest 
developments in research of process mining with our own 
data. ProM framework only can receive the input log with 
format file XES or MXML format. The interface can be 
seen in Figure 1.  
  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 ProM Interface 
 
F.  Process Mining  

Combination of technical knowledge from data mining, 
process analysis, and computational intelligence is called 
process mining. The process mining process uses an event 
that recorded by information system [8], [10], [11]. The 
mining process is used for various systems. The event logs 
used in process mining to perform the analysis of the real 
process. Extracting knowledge from the event log can 
improve the real process [12]–[15]. 
 
G. Alpha Algorithm  

The common used algorithm for mining processes is 
Alpha. By using the Alpha algorithm, the activity of a case 
can be analyzed and produce a process pattern. 
 

This algorithm has many benefit, such as it can construct 
casualty from a series of sequeances event. This method can 
mine the perspective of the flow of the process with respect 
to Petri Nets [2], [16], [17]. The Alpha algorithm was first 
introduced by Professor Wil van der Aalst from Technishe 
Universiteit Eindhoven in The Netherlans. 
 

III. PROPOSED METHOD 
 
A.  Agile Model  

Agile models are created using ProcessMaker. Then 
simulate the model. The event log results from the Agile 
model are extracted to evaluate the Agile model 
performance. Extraction results in CSV format files. 
TABLE I describe the data extracted in CSV file format:  
1) CaseId : Unique number to identify every case. 
2) Activity: an event/task that has been done. 
3) Timestamp: the time of an activityis done. 
4) Resource: The person/role who did the activity. 
 
 
 
 
 
 

 
 
 TABLE I.  CASE ACTIVITY 
    

CaseId Activity Timestamp Resource 
    

1 User Story Upload 3/25/2019 0:40 client 
      

1 Define   3/25/2019 0:41 product 
 requirement    
    

1 Prioritization 3/25/2019 0:41 product 
    

1 Requirements 3/25/2019 0:42 client 
 Approval    
      

1 CDM and PDM 3/25/2019 0:53 system 
 Upload     
      

1 CDM and PDM 3/25/2019 0:54 product 
 Approval    
      

1 CDM and PDM 3/25/2019 0:56 system 
 Upload     
      

1 CDM and PDM 3/25/2019 0:57 product 
 Approval    
     

1 UML Diagrams 3/25/2019 0:59 system 
 Upload     
     

1 UML Diagrams 3/25/2019 1:01 product 
 Approval    
     

1 Software Design 3/25/2019 1:07 system 
 Document Upload   
     

1 Customer  3/25/2019 1:10 client 
 Approval of   
 Software Design   
     

1 Budget Proposal 3/25/2019 1:11 product 
 Upload     
    

1 Budget Aproval 3/25/2019 1:11 client 
1 Budget  Proposal 3/25/2019 1:12 product 

 Upload      
    

1 Budget Aproval 3/25/2019 1:13 client 
    

1 Team Formation 3/25/2019 1:13 product 
    

1 Team Approval of 3/25/2019 1:23 developer 
 Software Design   
      

1 CDM and PDM 3/25/2019 1:24 system 
 Upload      
      

1 CDM and PDM 3/25/2019 1:25 product 
 Approval     
      

1 UML  Diagrams 3/25/2019 1:25 system 
 Upload      
      

1 UML  Diagrams 3/25/2019 1:27 product 
 Approval     
      

1 Software  Design 3/25/2019 1:28 system 
 Document Upload   
     

1 Customer  3/25/2019 1:29 client 
 Approval  of   
 Software Design   
      

1 Budget  Proposal 3/25/2019 1:30 product 
 Upload      
    

1 Budget Aproval 3/25/2019 1:31 client 
    

1 Team Formation 3/25/2019 1:32 product 
    

1 Team Approval of 3/25/2019 1:36 developer 
 Software Design   
    

1 Job Assignment 3/25/2019 1:37 product 
    

1 Development 3/25/2019 1:40 developer 
 Process      
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B.  Data Convertion  

Event logs are stored in the database belonging to the 
ProcessMaker and can be exported for further use. Because 
Prom can only read event logs in MXML format, it is 
necessary to do a conversion for data exported from 
ProcessMaker using Disco. To do this, you only need to 
input event log data in CSV format on Disco. Then export in 
MXML format. 
 
 
C.  Models with alpha algorithms  

After getting the correct format, then import the event 
log to ProM. After that, model based on data by using 
algorithm alpha in ProM is created. The models are shown 
in Figure 4. Those models show that the flow of SDLC goes 
to the final stage. 
 

IV. RESULT AND ANALYSIS 
A. Bottleneck identification 

To identification stages of the bottleneck are describes 
on this section. Figure 4 and Figure 5 shows an overview of 
agile models based on alpha algorithms along with 
bottleneck locations. The image shows a task that has a long 
average waiting time, has a magenta color and makes it a 
bottleneck. For tasks that have a fairly fast waiting time, 
they have a yellow color, while blue shows the task has a 
fast waiting time. The bottleneck is shown only on magenta 
colored nodes. The time difference required between tasks 
connected to other tasks is calculated to determine whether 
there is a bottleneck or not. Then, the average waiting time 
between tasks will be compared. Picture. Figure 2 shows the 
execution time through the process. The results of the 
calculation and output of ProM in determining the 
bottleneck are calculated based on the token in place. The 
algorithm follows to determine the bottleneck that occurs 
that is related to the exact or not algorithm. The final step is 
to calculate the average waiting time in each place. 
 

Long waiting times occur because of the decision-
making process by different resources. This happens when 
going to the next stage and requires validation. Because of 
this process, bottlenecks occur between decision making 
processes. But besides that, the stage that has the longest 
waiting time is the development stage. Details of this stage 
are shown in the Figure 6.  
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2 Throughput time 
 
 
B.  Fraud Identification  

After carrying out an analysis bottleneck using an 
algorithm, fraud analysis of every activity in a business 

 
process is carried out using the Trace Clustering algorithm. 
Figure 3 shows the Comparison matrix of traces that have 
been clustered. Fraud is identified in clustering that has few 
members.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 Comparison Matrix 
 

The results of clustering produce 2 clusters. One cluster 
has 16 traces and the other has 5 traces. Clusters with 16 
traces have a complete process from beginning to end. 
Whereas clusters with 5 traces have a short and incomplete 
process. This is shown in Figure 7 and Figure 8.
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Figure 4 Model by Alpha algorithm  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 Bottleneck with alpha algorithm  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6 Bottleneck on Development Proces 
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Figure 7 Cluster with complete process 
 

 
Figure 8 Cluster with fraud 
 

V. CONCLUSION  
This study identifies bottlenecks and fraud in 

agile development. The method used to identify 
bottlenecks is Petri net Performance analysis and 
alpha algorithms to mine the process. Whereas to 
identify fraud using the Trace clustering method. 
To identify bottlenecks and fraud, both are done 
with Prom. Based on the evaluation, there are 
two conclusions that can be derived. 

The first conclusion is that in agile 
development there are several bottlenecks. Long 
waiting times occur because of the decision-
making process by different resources. This 
happens when going to the next stage and 
requires validation. Because of this process, 
bottlenecks occur between decision making 
processes. But besides that, the stage that has the 
longest waiting time is the development stage. 

The second conclusion is to identify fraud 
can be done by clustering the trace generated 
from the process. In this research, results of 
clustering produce 2 clusters. One cluster has 16 
traces and the other has 5 traces. Clusters with 16 
traces have a complete process from beginning to 
end, whereas clusters with 5 traces have a short 
and incomplete process. 

 
VI. CONCLUSION 
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