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Case Study on Discovering Business Processes that Involve Organizational Entities
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Offering

Consultants play a key role in 
requirements engineering.



One decisive factor influencing success of 
requirements engineering is to identify and 
understand the right stakeholders correctly and 
completely. 

Requirements engineers need to know which 
organizational entity, as a stakeholder, has an 
influence on the requirements of the system.

Background

Business process models are very helpful to identify 
organizational entities related to the system.
However, business processes are often undocumented.

Lack of Business Process Document

Ops.

No Documents
Documents degraded
Few (or No) Experts

Dev.
Design Implementation

/Test

Requirements
Engineering



Process Mining

Process Mining Manifesto
http://dx.doi.org/10.1007/978-3-642-28108-2_19

Process mining is a research field for identifying business 
processes from the event logs generated by a system.

Business Processes by Process Mining

http://www.promtools.org/doku.php http://fluxicon.com/

Existing process mining approaches focus on sequential flows. 
The models lack information on organizational entities.



Approach:
Discovering business processes that involve organizational 
entities from an event logs and user information

Implementation

Design 
Recovery

Biz. & Sys.
Restructuring

Ops.

Reverse Engineering and Design Recovery: A Taxonomy  (Elliot Chikofsky, James Cross II, IEEE Computer Society, 1900)

Dev.

Source Code

Design doc.

Design

Business
Process

Requirements
Engineering

Business Process DiscoveryBusiness Process Discovery

Case Activity Time 
stamp

User 
ID

W1 A TS1 001

W1 B TS2 001

W1 C TS3 002

W1 D TS4 002

User ID Organization

001 R1

002 R2

003 R3

R1

R2

A B

C D

Basic Concept of Discovery Method(1/2)
-Generating Business Processes that Involve Organizational Entities-

Business Process

Activity A and B are 
executed in Swimlane R1.
Activity C and D are 
executed in Swimlane R2.



Basic Concept of Discovery Method(2/2)
-Generating Business Processes that Involve Organizational Entities-

Case Activity Time 
stamp

User 
ID

W1 A TS1 001

W1 B TS2 001

W1 C TS3 002

W1 D TS4 002

W2 A TS1 001

W2 C TS2 003

W2 D TS3 002

User ID Organization

001 R1

002 R2

003 R3

R1

R2

R3

A B

C_1

DC_2

Activity C is divided into two 
activities (C_1 and C_2)

Software Implementation (BP retriever)

BP 
retriever

Business Process

BP retriever automates 
the discovery steps.



An industry workflow system for procuring office supplies 
and equipment.

Target System in Case Study

Approval 
process??

Business Process Discovery

1,960
records

269
records

Generated 
Business Process

BP 
retriever

process based on .



Generated Business Process

Stakeholder - Activity Matrix

Activity
Department    

Prepare 
Document

Draft Confirm Review Approve

RD_Dept X X X X X

Shared_Center X X

IP_Dept X X X

Biz_01 X X

Biz_02 X

Biz_03 X

All the activities are affected by more than one department.



Summary and Future Issue

Summary
We introduced our industrial case study for identifying and 
understanding stakeholders.
Our tool generated the business process model that involves 
organizational entities (i.e., swim-lanes) by analyzing the database 
of the system.
The model can helped requirements engineers to capture correct 
and complete stakeholders. 

Future Issue
We plan to verify the generated process models from the case 
study.
We will evaluate whether the stakeholder identification by our 
approach is effective for the consulting business.
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Phase 3:
Service 
Delivery & 
Optimization

Phase 1:
Engagement 
Analysis
& Planning

Phase 2:
Transition

Understand key business processes

Identify key persons (experts)

We investigate the business processes and the related 
systems for transferring the domain-specific knowledge to us.
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New operator

Existing operator
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Our approach transforms a set of database records of the 
system into models of business processes. 
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Operator 1

BTTS

Employee

a) Request Task

b) Issue ticket

Operator 2

c) Conduct 
activities and 
save status

Our case study examines the purchasing process in an industry 
at BPO transition phase. 

About 40 operators use the BTSS (Back 
office task Tracking and Sharing System) 
for managing information of their tasks. 

Receive invoices

Issue order forms

Receive quote forms

Examples of activities

Outsourcing scope
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DB 
(SQlite)

Operator BTTS
Select/Save 

Insert

ticket field old value new value

1001 status
Document 
drafted

Approved by 
manager

Status

Ticket 1001

Document drafted
Approved

field : status
v

ticket_change table

ticket_change table 
of the BTTS. 
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Step 1) Select Records

Step 2) Extract Activity

Step 3) Create Business Process

Step 4) Identify Business Process Types and their 
Frequencies

Step 5)  Identify Key Business Processes

BP retriever

ToolAnalysis Steps

DB
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Step 1) Select Records

DB
records

BTTS

1,960
records
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Step 2) Extract Activity

Old value of ticket status:
Document drafted

New value of ticket status:
Approved by manager

Activity:
Approve

Approve

ticket field old value new value

1001 status Document drafted
Approved by 
manager

ticket_change table

Manager

Based on changes to the value of the status of the records, 
we suppose what activity took place during the change. 
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Step 3) Create Business Process

We create a business process by connecting the activities 
extracted in time series order.

ticket time field old value new value

1001 T1 Status
Request 
assigned

Document
drafted

1001 T2 Status
Document 
drafted

Approved by 
manager

1001 T3 Status
Approved 
by manager

Order issued

1001 T4 status
Order 
Issued

Order sent

ticket_change table

# T1 < T2 < T3 < T4

Approve

Send order forms

Issue order forms

Draft document

Business Process
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1001,  Draft document,     2018/04/10 10:00 
1001,  Approve, 2018/04/11 13:30
1001,  Issue order forms,  2018/04/12  09:00
1001,  Send order forms,  2018/04/17  14:00

5001,  Draft document,     2018/06/01 15:00
5001,  Review document,  2018/06/03 10:30
5001,  Approve, 2018/06/15 14:30
5001,  Issue order forms,  2018/06/18  11:00
5001,  Send order forms,  2018/06/20  16:00

BP retriever

Activities extractedActivities extracted

Configure 
BP

Visualize 
BP

DOT

BP Type 1BP Type 1 BP Type 2BP Type 2
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1001,  Draft document,     2018/04/10 10:00 
1001,  Approve, 2018/04/11 13:30
1001,  Issue order forms,  2018/04/12  09:00
1001,  Send order forms,  2018/04/17  14:00

5001,  Draft document,     2018/06/01 15:00
5001,  Review document,  2018/06/03 10:30
5001,  Approve, 2018/06/15 14:30
5001,  Issue order forms,  2018/06/18  11:00
5001,  Send order forms,  2018/06/20  16:00

BP retriever

Configure 
BP

Visualize 
BP

DOT

Whole processWhole process
Activities extractedActivities extracted
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The tool portrayed the 
model by collecting all 
types of the business 
processes.

DB 
(SQlite)

BTTS

BP retriever
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Step 4) Identify Business Process Types and their 
Frequencies

0

2

4

6

8

10

12

14

16

18

1 10 19 28 37 46 55 64 73 82 91 100 109 118 127 136 145
Types of business processes (Total number: 152)

17

12

9
8
7
5 4 3

2 1

The tool identified 152 types of the business processes and 
counted the frequency of each type. 
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Step 5)  Identify Key Business Processes

We selected top four types as key 
business processes. 

Key Business Process
(collected by top 4 types)

Key Business Process
(collected by top 4 types)
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No. Name of Activity No. of Exec.

1 Start 322
2 Approved by managers 246
3 Receive products 235
4 Inspected by managers 230
5 File documents 207
6 Inspected by dept 194
7 Receive invoices 142
8 Complete scan 137
9 Issue order forms 114
10 Receive quote forms 71
11 Pending 34
12 Create journalizing data 8
13 Confirmed by ac sect 6
14 Receive inspection sheets 5
15 Confirmed by supervisor 4
16 File order forms 2
17 Receive remaining products 1
18 Report to dept 1
19 Scan 1

Total 1960

10 activities in key business 
process cover 96.8 % 
(1,898/1,960) of all activity 
executions over one year of 
operation.

Key Business Process
(collected by top 4 types)

Key Business Process
(collected by top 4 types)
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We assume that the key business processes lead to 
decrease in BPO cost and risk.
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Time
Stamp Activity System

T1 A Chrom
e

T2 1 Word
T3 2 Excel

T4
A Chrom

e

T5 Outloo
k

T6
A Chrom

e

PC

A

1

2

A

A

PC

https://www.celonis.com/process-mining/what-is-task-mining
https://www.uipath.com/ja/product/process-understanding-explorer

Celonis UiPath



Time
Stamp

Activity System

T1 1 Excel

T2 2 PDF

T3 A

T4 3 Excel

T5 B

T6 A

T7 3 Excel

T8 B

PC
A 1
a1
B 1
b1

Time
Stamp

Activity System

T1 1 Excel

T2 2 PDF

T3 A

T4 3 Excel

T5 B

T6 A

T7 3 Excel

T8 B

A a1

B b1

PC
A 1
a1
B 1
b1



Business ID
Case ID

Time
Stamp

Activity System

T1 1 Excel

T2 2 PDF

T3 A

T4 3 Excel

T5 B

T6 A

T7 3 Excel

T8 B

Business 
ID

Case 
ID

Time
Stamp

Activity System

1 1 T1 1 Excel

1 1 T2 2 PDF

1 1 T3 A

2 2 T4 3 Excel

2 2 T5 B

1 1 T6 A

2 2 T7 3 Excel

2 2 T8 B

ID

W1 A

W2 B

Time Stamp Activity System

T1 1 Excel

T2 2 PDF

T3 A

T4 3 Excel

T5 B

T6 A

T7 3 Excel

T8 B



Time
Stamp

Activity System

T1 1 Excel

T2 2 PDF

T3 A

T4 3 Excel

T5 B

T6 A

T7 3 Excel

T8 B

ID

5

5 ID

W1 A

W2 B

W2



Business ID Case ID



1. ID



2.

Business ID Case ID

Business ID Case ID

81% Case ID
Business ID

ID
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