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ABSTRACT: Business process engineering is used to make business process more efficient, to
increase the quality of product and reduce cost and time as well of current business process. The aim of
this work is to find the problem associated with the administrative workflow in public sector university
of Pakistan. The problem is when we do things manually, it consumes a great amount of time to
complete work. In manual work the chances of human error are also more than any automated system
used for administrative workflow. Students cover a lot of distance for administrative work and wait a
lot in queues for their turn that also wastes a lot of time of students. University administrative staff
have to spend too much time in dealing with current manual processes like paperwork, emails, and
spread sheets. It takes a lot of time for one activity to be done in current process. In current business
process there is a long queue in front of administrative officewhenever there is some important
deadline. The use of an automated systems improves efficiency and effectiveness of an organization.
An automated system is proposed by using business process engineering with modeling and simulation
that will help the students as well as administrative staff in improving efficiency and will also reduce
time and cost. The major outcome of this study is to propose a solution using modeling and simulation
that will be accurate in performance, reduce human error, efficient work, save time as well. The results
show that the automated system will reduce the burden of workload as well as the students waiting

time outside the offices.

Keywords: Business process modeling and simulation, Business process modeling notation, Business process

engineering, discrete event simulation.

(Received 24.11.2023

INTRODUCTION

Business Process Reengineering is an approach
which is wused to increase efficiency and time
management of any organization. Business process
reengineering is used to reduce cost of an organization
and make quality products for an organization. It is used
to increase quality of an organization like speed, cost,
time and productivity as well. Current business process in
universities is low efficient and less effective due to
manual work in administration of university[1; 25]. A
manual process consumes more human power and can
have more errors as compared to an automated system[2].
In Public Sector University, there is a need to automate
the workflow in order to manage workflow, accuracy,
and to increase user experience. The reengineering is to
reduce student queues in front of admin offices and to
provide ease to student and admin staff in the university
by automating their roles.

When students have to add or drop courses their
courses, or do another admin work they have to go from
series of activities. Students cover a lot of distance for
admin work and wait a lot in queues for their turns that
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also wastes a lot of time of students [3], [4], [5]. This
manual work can also take a lot of human energy. In
manual process, increases in number of employee’s
causes an increase in cost. In manual work with increase
in human error process of activities for students and
admin staff also increases which cause an increase in cost
also. Currently the public sector University equipment
and tools and methods can be greatly flexible and
customized if want to satisfy educational services and
administrative services also [6],[7]. University admin
staff have to spend too much time in dealing with manual
processes like paperwork, emails, and spread sheets.
Today electronic workflow is introduced for electronic
workflow [8]. To automate the workflow today it is big
challenge for organization.

In this research paper we are going to automate
all the workflow of university administrative process. Our
system will be an online platform that will integrate
various systems providing access to academics, students
and administrators [9], [10]. The automated system in
universities provides an online portal to students and
admin staff to submit applications and to make approvals
without wasting time in queues. The automated system
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also reduce process of activities in add/drop courses and
in challan form error and in update students’ information
as well. The system also reduces the paper based work
for students and admin staff as well. This system also
uses the time of admin staff and students in an efficient
manner. In this research paper we will provide our
solution with the help of getting data through
Questionnaire filled by students and by making Business
process modeling notation with Draw.io of problem and
solution as well and Simulation with anylogic of problem
and solution.

Background: While delivering a quality product to a
customer, company are under pressure to reduce cost and
improving efficiency. Business Process Reengineering is
an approach to increase improvement in cost and
performance in short time, response time if we are
effecting the company's policy and techniques. “Why” a
specific series of process and activities should they take
is the focus of Business processes re-engineering
(BPR)[11]. Business processes re-engineering (BPR) is a
main management of linked activities in a business
process. Its effectiveness has been proven by helping
organizations to boost and establish performance [12].
Business processes Reengineering(BPR) is a redesigning
of a current manual business process. It can give
improvement in many aspects of business. Business
process can be improved by making changes in business
process. Experiments and mistakes help a lot in the re-
engineering processes [13].In every business even it is a
large or small business, all follows a business process that
is a collection of interrelated tasks. Sometimes these tasks
are time and money consuming. The major aim of BPR is
to analyze workflows of business functions to make
business to run smoothly. Eliminating unnecessary
functionalities and providing better functionalities and
implementing more to it. Automation can integrate the
workflow used in any organization at a single platform. It
can also provide better result and save time [14]. Some of
the advantages of Business process reengineering are
discussed: Eliminates delay in operations and provide
improved viability. Focuses to determine solution that
how business process can be made more effective and
efficient. Business process reengineering integrates many
functions immediately. It reduces consumption of time
and cost [15].

The fundamental advantage of using business
process reengineering is to improve user experience,
reduce cost, update technology, change organization’s
working structure, rebuild working structure and make
implementable to use [16]. By use of which an
organization improve performance matrices like speed,
service, quality and cost [17]. Companies and
organizations that exercise BPR can improve their
working performance as compared to the current
operations [18].. The need of business re-engineering
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increases when there is a huge increase in the number of
complains and rise in refund request. Within an
organization workload on staff has been increased to
much that causes stress to them and could not perform
well. That thing results in many complaints and to resolve
the issue re-engineering practice is used [19]. So,
companies are also enhancing their technologies in their
businesses in order to provide a market edge to other
competitive organizations. That thing also needs the
change in the business current state to update technology
to meet market edge. Less finance can also force to adopt
process re-engineering to reduce some unnecessary
activities and focus on automation of some activities.
These things triggers the need for the changing in
business processes and to transform the process [20]
.Business process reengineering is not an easy process as
it a risky process. There have been many challenges
during the process. Its disadvantages include: It can be
threat to job due to automation of some manual
workflow, Sometimes the improvement in our
department consumes cost of the entire process, a lot of
finance has to be used during this process. Change is
always a risky procedure. So there is not any surety of
success [21].

BPR is a comprehensive and strategic approach
that seeks to increases the performance of business
process by re-thinking and again redesign them from the
ground up. This approach is particularly useful for
universities looking to streamline them add/drop process,
reduce wait times, improve accuracy, and enhance
security. Then understand process with many actors
which includes organizations’ employees, customers,
non-competitor, competitor and new technologies used in
it. The main problem is to determine which approach is
the bet to use [22].Business Process Re-engineering
application and websites equipment and tools enable a
user to build a model of a process, simulate and then
check the best performances of the business processes
model. This activities of modelling, simulating and
checking the processes will iteratively take until target
process is achieved. BP tools allow difficult processes
model to be generate and their performance should be
checked in a short period time [23].

METHODOLOGY

The main problem in our system is the waiting
time in the system in front of admin office or in the
admin office at every weekday. Whenever, a university
student has to add/ drop a course, update information,
challan form error correction, he/she has to go through a
series of many activities and then he’ll be able to do that
any particular task. In this process, he/she has to waste a
lot of time and energy in front of office or on the way to
office. Firstly, he /she have to visit admin office, get the
application form, then fill out the application form for the
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particular problem, then submit the form. After
submitting the form, wait for the response. Moreover,
students have to wait a lot in queue for their turn to visit
the office. then request for form. Approval process is also
time consuming. We will provide an Automated system
both for students and admin staff to do their work online
on that system. It will increase efficiency and
productivity in the current workflow. This can replace the
slow procedure and consumes less time in the working
activities The automated system will also reduce the
burden of workload which will minimized the decrease
the cost that goes to the employees in the admin staff and
also number of employees in admin offices. The process
is mainly to check and accept the applications is a
mixture of series and parallel actions that performed in
the process; the users (student or admin staff) receives
information from the student or it can be from the admin
staff, related to the process and the activities are run in
the process, by using the e-mail or through online portal.
After a certain time passed, e-mails should be created to
allow the user of a delaying in the executing of an
activity of a series of processes. This could ensure a
technical arrangement, of the technology in the public
sector university, allowing a common development of all
types of forms for enrollment in public sector university,

add drop courses, centralized reporting and processes
related to the graduation in the public sector
university[3].

In the first step of this research paper, our
objective was to conduct an accurate data to find the time
wasted during manual process of administrative system
workflow and how inefficient the current process is. Data
related to arrival time of the students and the time spent
of students in queues for waiting for their turn and time
taken by admin staff to perform per student process were
collected in 3 working days. The data was collected with
the help of questionnaire from admin staff and student as
well. The students’ arrival in the admin office is a basic
attribute of a queuing system in front of admin office.
The questionnaire was divided into two sections. Out of
100 questionnaires from almost 25 plus admin offices
only 9 admin offices responded us and the percentage of
respond rate of admin office were almost 27%. Out of
100 questionnaires from university students 100 students
respond us and the result was 100% from the students.
Following table represents the detail of the question that
we asked from admin staff for this research paper and
these question are main part of our analysis in research

paper:

Table 1: The table analysis of data collected from admin staff and students of few departments.

Questions (a) : Number of answers (b) : Number of answers (c) : Number of answers
How many students add and drop 30%:5 20%: 3 50%: 1
course?
How much time is consumed by dealing 20 minutes : 4 45 minutes : 3 50 minutes : 1
with add/drop procedure per student?
How many students get issue in 10%:3 5% :3 3%:3
Regeneration of challan per semester?
Is there any cost in resolving challan No:7 Yes: 2
form error?
Do you face issue of late request for Yes: 8 No:1
add/drop a course by students?
How many students do late request? 15 students : 3 25 students : 2 45 students : 4
How much time is consumed in lday:3 3days: 4 7 days: 2
informing you that particular student
have submit fee?
How a student can update his Take form & fill that: 7 Update it online : 2
information?
How many students update their data 3%:5 1%:3 5% :1
within 1 semester?
Do you allow online request approvals? Do not allow online All online request

approvals : 6 approvals : 3
How much time is consumed in challan 3 Days : 26 7 Days : 7 Don’t know : 67
correction?
Do you feel ease with present manual No : 69 Yes: 31

system?

In Figure 1 below we can clearly see that the average time consumed to deal per student for a procedure of manual work
is 30 minutes, which is a lot wastage of time the wastage of time in also is in informing student about anything in manual
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work. It can be done in seconds by any automated system. There were also more factors involved in manual work that

we moved towards automated system.

Average time consumed by dealing with per

student in office?
a
3.5
3
2.5
2
15
1
0.5
C
30 minutes 45 minutes 60 minutes More time

Average Time taken to inform student about
Transaction

1 Day 3 Days 7 Days

Figure 1: Graphs of analysis from data collected through questionnaire.

There are several tools to analyze the data and
for modeling BPMN as well for simulation. In this
research paper we are designing model from BPMN.But
for our project we decided to take three main and famous
tools include Drwa.io that we used to make BPMN, MS
EXCEL that we used to analyze our all the data and
Anylogic for our simulation modeling. These are great
tools for all these purposes. There were many
functionalities available in these that reduce your burden
and make work easy that’s why we selected them.

Experiment: This section shows the experimentation
done for both problem and the solution. The first part is
about IS-A process and then TO-BE process follows. In
Challan Error student goes to admin office, wait for
his/her turn and in this process the time students waste a
lot in queues in front of admin office. Then students enter
in admin office and request for his/her issue, admin staff
accepts the request of the student then they submit the
copy of their challan form and then admin staff send fee
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in their new challan number. In Updating of information
student goes to admin office, wait for his/her turn and in
this process the time students waste a lot in queues in
front of admin office. Then students enter in admin office
and receive form to fill their information on that, and then
they fill their form and then submit their form to the
admin staff. In Add/Drop Course student goes to admin
office, wait for his/her turn and in this process the time
students waste a lot in queues in front of admin office.
Then students enter in admin office and request for
his/her issue, if student has to add course then they will
application form and then submit it in admin office, and
then they will wait for the response to acceptation of their
request, it will also waste their time, if their request
accepted then they will go to bank for their payments and
there also their time will be wasted and energy as well.
The following BPMN represents the is a process in which
there are three modules including challan error, Update
information, Add/Drop Course.
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Figure 2: BPMN of IS-A process in which three modules.

In IS A process of simulation first student comes
from source and their time is being started recording,
after this they wait in a queue named students, where they
wait for several minutes for their turn in the admin office
so they can do their processes after that by FIFO method
they go in the admin office to submit their, in admin
office their time is also wasted just in the process of
accepting their request and arguments between them and
admin staff. After that we applied the choice of output
that if they are the students of add/drop course they will
go to the bank office and again wait for their turn in

soUTce fimeMeasuraStart

queue and their also their time wastes, after that they go
for delay in the process of submitting fees where 5
minutes per student wastes and then time measurement
ends for their all the process and we have computed the
first 10 values of their time in the Table 3 below. If they
are the students of the challan form error or their students
of the updating information their end time will be just
measure and in the sink process the simulation process
will be end. The following simulation represents the
problem of time wastage in queues and delays in current
manual work.
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Figure 3: Simulation of 1S-A process in which queuing system is represented.

The following BPMN in figure 4 represents the
processes that we implemented in our automated system
to manage all the processes efficiently. In student side
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students just go to their online portal and check the list of
all the modules available in it. The list will include:
Updating information, Challan error, Add/Drop Course.
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For update information Students will online
form and simply submit it, it will save a lot of their time
that us wasted in queues in front offices.For request for
challan error issue, they will online request for the
resolving issue, and then wait for their response from
staff if their request accepted they will just attach the
copy of challan form and then just will upload it and will
easily submitted, it will save a lot of their time that us
wasted in queues in front offices. For Add/Drop Course
first they will select between add and drop if they select
add course they will fill form to add course and then just
submit it and wait for their response if it is accepted they
will submit fee, it will save a lot of their time that us
wasted in queues in front offices. If they select drop
course, they will request to drop course if their request
accepted their course will be dropped, it will save a lot of
their time that us wasted in queues in front offices.

In admin side, there are three modules included
Updating information, Challan error, Add/Drop Course.
For request for challan error issue, they will first receive
request from students and they will check the details of
challan if there is issue, then they will accept it, if not
they will just reject it. For request for add course, they
will first receive request from students and they will
check the availability of course if the course is available,
then they will accept it, if not they will just reject it.For

request for drop course, they will first receive request
from students and they will accept the request and then
just simply drop the course.

In TO-BE process of simulation first student
comes from source and their time is being started
recording, after this we applied service because in service
students wait for a while and there is delay in it in which
they do their process of work like make request for some
module and then the message form students moved from
students to the next delay which is admin office in admin
staff process their request and then there comes an end of
the time which is name time measure end and then sink
the process . The following simulation represents the
gueue managing and reduces delay in the admin office
and in front of it by reducing time in processes.

From Figure 6 we can clearly see that automated
system is fully successful in this research paper because
time in the second state of is a process is greater than
time in the third state of to be process, it means that our
main objective (reducing time using BPR technologies) is
achieved in it and our research paper and our automated
system is in the right path. Time count in minutes is
basically a variable in our state diagram which is
calculating time of total students at every single state and
representing it to us. It should be less in to be process
which is so we achieved our goal.
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Figure 4: BPMN of TO- BE process in which two sides’ student and admin are represented in detail.
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Figure 5: Simulation of TO-BE process in which automated system is represented.
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Figure 6: State chart of IS A process on left and TO BE process on right including three variable.

RESULTS AND DISCUSSION

Table 2: The table of research graphs and variables of comparison of 1S-A process and To-BE process:

Research data of graph and Variables of IS A process Research data of graph and Variables
of TO BE Process

Time  Add/Drop Count Time in Time Challan Total time in Count Time in

Course (minutes) Minutes Variable and Updating automated Minutes Variable
(minutes) (minutes) system (minutes)  (minutes)
Number of data 128 5 122 250 5
Minimum Value 641.67 1250 1206.62 0.41 250
Maximum Value 1709.49 5250 2208.43 0.42 1250
Mean 1527.684 3550 1915.14 0.415823 750
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Standard Deviation  21265.27 1690.044 157.3242 0.000313 395.2847
Variation 121385.3 2856250 24750.89 2.44E-05 156250
Skewness -3.68894 -0.46223 -1.66949 -0.3359 0

IS a Process 10 BE process

Figure 7: Frequency of time consumed in simulation model of IS A process and TO BE process.

The simulation result is shown in Table 2 and
Figure 7. A comparison between the time of existing
business processes and proposed business processes is
significant. From Table 2, the result demonstrates that the
TO BE process require less time to do the same series of
activities that is in our current manual process in public
sector university. We can clearly see that the mean value
of time in IS A process is 1527.684 minutes but in TO
BE process it reduces and comes to 0.4215823 minutes.
This is expecting because now the need for students to go
in admin office of department is not require which saves
the time of students and admin staff as well, and this is
our main objective to reduce time of administrative
process and to make our TO BE process efficient and
error free as much as possible. This highlights the
requirement of an automated system in our public sector
university, it does not deny the need of admin staff in
admin offices, it just reduces their burden of work time
and cost of both sides (students and admin staff). From
Figure 7, we can clearly see that the frequency in the IS
A process is in negative side of graph but in TO BE
process it is in positive side.

Conclusion Business process engineering is one of the
vital building blocks of automation. The current manual
process in the administrative workflow of the Department
of Software Engineering in public sector university is
facing a lot of difficulties in which major of them is
wastage a lot of time of students and administrative staff.
In this research paper, we proposed a solution of an
automated system to reduce this wastage of time. The
advantages of the automated system are they are of low
cost, it will increase the positive image of the Software
Engineering Department of public sector university, it
will reduce the time wasted in queues and processing, it
will be very efficient and error free as well. In this
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research paper the time of doing request is managed
within 1 month and after a month no one can do request
online, this is the main benefit for administrative staff to
manage and maintain all the processes.The automated
system reduces a great percent of time as compared to
manual workflow.Inorder to reduce delays and queues we
set just 1 delay in our solution which has very minimum
time of delay and we removed queues from our system
and students now can easily send request without being
wasted time in queues.The profits of computerizing these
practices is classified as: the automating system will
reduce the cost that is spend in the current manual
processes and it will build the positive image of public
sector university, it will pathway the movement of
performance and the incorporation between students and
admin staff will be online that through websites or any
other source. The automated system in public sector
university has some other benefits such as helpingin
searching of data, time lessening and cost lessening.
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