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ABSTRACT 
 

 
ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE 
STUDY OF THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS 

GERMAN UNIVERSITY 
 
 
 

By 
 

Andjani Moertijanto Putri 
Ir. Triarti Saraswati, M.Eng. 

Ivan Kurniawan, S.T., B.Eng., M.T., M.B.A., CASC. 
 
 

SWISS GERMAN UNIVERSITY 
 

 

This research aims to enhance the digitalization of inventory management at the 

Industrial Engineering Laboratory of Swiss German University by developing a custom 

inventory system using Odoo 17 Community. The current inventory management 

process still relies heavily on manual entry using Excel and Google Sheets, resulting in 

inefficiencies, data inconsistencies, and a lack of real-time visibility. The development 

methodology used in this research is the Waterfall model, consisting of requirement 

analysis, design, implementation, testing, deployment, and maintenance. Key features 

include a loan request module, barcode scanning, email automation, product 

replacement reporting, user access control, and integration with PostgreSQL and 

Python. Findings from the implementation show a significant improvement in system 

usability, traceability of loan history, and reduction in human error. The integration of 

automated email reminders and barcode scanning helped reduce late returns and 

improved administrative control. The system was tested successfully and received 

positive feedback from laboratory staff and users. In conclusion, the developed system 

provides a more structured, efficient, and transparent approach to inventory 
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management in the academic laboratory setting, supporting both operational needs and 

future scalability. 

Keywords: Inventory Management, Odoo Community, Digitalization, Barcode 

Scanning, Email Automation 

 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 5 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2025 
by Andjani Moertijanto Putri 

All rights reserved 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 6 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

 

 

DEDICATION 
 

 

This thesis is lovingly dedicated to my parents. 

To my father, now watching over me from heaven. Thank you for the quiet strength 
you left behind. Your memory guides my every step, and I still hear your gentle 

reminder to put education first, no matter how many obstacles appear in the way. To 
my mother, who stands beside me with unshakable love and patience, your steady 
encouragement, countless sacrifices, and the same insistence on valuing education 
have carried me through every long night of study and writing. You are my living 
example of resilience and grace. Everything I have achieved here is rooted in the 

lesson you both instilled: knowledge is a light that can never be taken away. With all 
my heart, I offer this work as a small tribute to your love and to your enduring belief 

in the power of learning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 7 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

 

ACKNOWLEDGEMENTS 
 

First and foremost, I would like to express my deepest gratitude to God Almighty for 

the strength, guidance, and perseverance that have enabled me to complete this thesis. 

My sincere appreciation goes to my thesis advisor, Ms. Triarti Saraswati, M.Eng., and 

my thesis co-advisor, Mr. Ivan Kurniawan, Ivan Kurniawan, S.T., B.Eng., M.T., M.B.A., 

CASC., for their valuable insights, endless patience, and constant encouragement 

throughout the research process. Your support has been instrumental in helping me 

complete this project. 

I would also like to extend my thanks to all faculty members and staff of the Industrial 

Engineering Department at Swiss German University for their academic support and 

for providing the resources needed during the research. To my beloved mother and the 

late father who now rests in heaven, thank you for your unconditional love, sacrifices, 

and for always reminding me to prioritize education. This achievement is a reflection 

of your values and prayers. Lastly, I am deeply thankful to my close friends and 

colleagues who stood by me during challenging moments. Your motivation and 

kindness will always be remembered. 

I would also like to convey my heartfelt thanks to Mr. Aditya Pratama, as the Head of 

the Industrial Engineering Department, for his leadership and support during my 

academic journey. My gratitude also goes to Ms. Tanika Sofianti for her guidance and 

thoughtful counsel that helped me stay grounded during the more challenging periods 

of this thesis. In addition, I would like to extend my appreciation to all faculty members 

and staff of the Industrial Engineering Department at Swiss German University for their 

academic support and for providing the resources needed throughout this research. 

To my beloved mother and to my late father who now rests in heaven thank you for 

your unconditional love, sacrifices, and for always reminding me to prioritize 

education. This achievement is a reflection of your values and prayers. Lastly, I am 

deeply thankful to my close friends and colleagues who stood by me during trying  



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 8 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

moments. Your motivation, kindness, and presence have been an invaluable source of 

strength and comfort throughout this journey. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 9 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

 

TABLE OF CONTENTS 
 
 
STATEMENT BY THE AUTHOR ............................................................................ 2 

ABSTRACT .................................................................................................................. 3 

DEDICATION .............................................................................................................. 6 

ACKNOWLEDGEMENTS ........................................................................................ 7 

TABLE OF CONTENTS ............................................................................................ 9 

LIST OF FIGURES ................................................................................................... 13 

LIST OF TABLES ..................................................................................................... 15 

CHAPTER 1 – INTRODUCTION ........................................................................... 16 

1.1 Background ......................................................................................................... 16 

1.2 Research Problems ............................................................................................. 17 

1.3 Research Objectives ........................................................................................... 17 

1.4 Significance of Study ......................................................................................... 18 

1.5 Research Questions ............................................................................................ 18 

1.6 Scope & Limitations ........................................................................................... 19 

CHAPTER 2 - LITERATURE REVIEW ................................................................ 21 

2.1 Inventory ............................................................................................................. 21 

2.1.1 Raw Materials ........................................................................................... 22 

2.1.2 Work-In-Progress ...................................................................................... 22 

2.1.3 Finished Goods ......................................................................................... 22 

2.1.4 Safety Stock .............................................................................................. 22 

2.1.5 Transit Inventory ....................................................................................... 22 

2.2 Inventory Management ....................................................................................... 23 

2.3 Lean Manufacturing ........................................................................................... 24 

2.3.1 Methodologies in Lean Manufacturing ..................................................... 25 

2.3.1.1 5S as a Lean Manufacturing Tool ................................................. 26 

2.3.1.2 Kaizen ............................................................................................ 27 

2.3.1.3 E-Kanban ....................................................................................... 28 

2.3.1.4 Root Cause Analysis ..................................................................... 30 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 10 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

2.3.1.5 Standardized Work ........................................................................ 31 

2.4 Lean Inventory Management .............................................................................. 32 

2.5 Management Information System ...................................................................... 33 

2.6 Waterfall Method ................................................................................................ 35 

2.7 Previous Studies ................................................................................................. 38 

CHAPTER 3 – RESEARCH METHODS ............................................................... 44 

3.1 Research Framework .......................................................................................... 44 

3.2 Waterfall Method ................................................................................................ 46 

3.2.1 Requirements Analysis Phase ................................................................... 48 

3.2.2 Design Phase ............................................................................................. 49 

3.2.2.1 System Architecture Diagram ....................................................... 50 

3.2.2.2 Data Flow Diagram ....................................................................... 50 

3.2.2.3 Use Case Diagram ......................................................................... 51 

3.2.2.4 Sequence Diagram ......................................................................... 51 

3.2.2.5 Concept Design Main Menu ......................................................... 51 

3.2.2.6 Concept Design Side Menu ........................................................... 52 

3.2.2.7 Implementation Phase ................................................................... 52 

3.2.3 Testing Phase ............................................................................................ 53 

3.2.4 Deployment Phase ..................................................................................... 54 

3.2.5 Maintenance Phase .................................................................................... 55 

CHAPTER 4 – RESULTS AND DISCUSSIONS ................................................... 57 

4.1 Requirements ...................................................................................................... 57 

4.1.1 Documented Requirements ....................................................................... 57 

4.1.1.1 Inventory Documentation .............................................................. 58 

4.1.1.2 Borrowing Documentation ............................................................ 59 

4.1.1.3 Returning Documentation ............................................................. 59 

4.1.2 Integrated Requirements ........................................................................... 60 

4.1.3 Sustainability Requirements ..................................................................... 60 

4.1.4 User Requirements .................................................................................... 62 

4.1.5 Project Requirements ................................................................................ 65 

4.1.5.1 User Reruirements ......................................................................... 66 

4.1.5.2 Technical Requirements ................................................................ 67 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 11 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

4.1.5.3 Business Requirements ................................................................. 68 

4.1.5.4 Hardware Requirements ................................................................ 69 

4.2 Design ................................................................................................................. 70 

4.2.1 Software Selection .................................................................................... 71 

4.2.2 Proposed System ....................................................................................... 83 

4.2.2.1 Sytem architecture diagram ........................................................... 83 

4.2.2.2 Data Flow Diagram ....................................................................... 85 

4.2.2.3 Use Case Diagram ......................................................................... 87 

4.2.2.4 Sequence Diagram ......................................................................... 89 

4.2.2.5 Concept design main menu ........................................................... 92 

4.2.2.6 Concept design side menu ............................................................. 93 

4.3 Implementation ................................................................................................... 94 

4.3.1 Development Environtment Setup ............................................................ 95 

4.3.1.1 Operating Sytem ............................................................................ 95 

4.3.1.2 Tools and Platform ........................................................................ 96 

4.3.1.3 Local Installation of Odoo Community ........................................ 98 

4.3.2 Module Integration and Customization ................................................... 100 

4.3.2.1 Default Odoo Modules ................................................................ 100 

4.3.2.2 Custom-Developed Odoo Modules ............................................. 105 

4.3.3 Inventory Database Installation and Integration ..................................... 113 

4.3.3.1 Inventory Database Installation ................................................... 114 

4.3.3.2 Inventory Database Integration ................................................... 115 

4.3.3.3 Integration Between Odoo Community, PostgreSQL, and        

Python .......................................................................................... 116 

4.4 Testing .............................................................................................................. 117 

4.5 Deployment ...................................................................................................... 124 

4.5.1 Development Environment Setup ........................................................... 124 

4.5.1.1 Operating System and Device Specifications ............................. 125 

4.5.1.2 Tools ............................................................................................ 127 

4.5.1.3 System Implementation Guide .................................................... 130 

4.6 Effectiveness, Efficiency, and Accuracy Analysis ........................................... 135 

4.6.1 Effectiveness ........................................................................................... 135 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 12 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

4.6.2 Efficiency ................................................................................................ 136 

4.6.3 Accuracy ................................................................................................. 137 

CHAPTER 5 – CONCLUSIONS AND RECCOMENDATIONS ....................... 142 

5.1 Conclusions ...................................................................................................... 142 

5.2 Recommendations ............................................................................................ 143 

GLOSSARY .............................................................................................................. 145 

REFERENCES ......................................................................................................... 147 

CURRICULUM VITAE .......................................................................................... 149 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 13 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

 

LIST OF FIGURES 
 
 
Figure 1. The Framework of The Research Methodology ........................................... 45 

Figure 2. Outline of The Waterfall Model ................................................................... 47 

Figure 3. System Architecture Diagram ...................................................................... 84 

Figure 4. Non-Admin Data Flow Diagram .................................................................. 85 

Figure 5. Admin Data Flow Diagram .......................................................................... 86 

Figure 6. Use Case Diagram ........................................................................................ 87 

Figure 7. Sequence Diagram Before Using Odoo Community ................................... 89 

Figure 8. Sequence Diagram After Using Odoo Community ...................................... 90 

Figure 9. Main Menu Design of Admin & Non-Admin .............................................. 92 

Figure 10. Side Menu Design of Admin ...................................................................... 93 

Figure 11. Side Menu Design of Non-Admin .............................................................. 93 

Figure 12. Inventory Module Along with its Default Database Menus ..................... 101 

Figure 13. Coding for The Custom Product Template .............................................. 102 

Figure 14. Final Template for The Inventory Product ............................................... 103 

Figure 15. Coding for the Loan Order Form .............................................................. 106 

Figure 16. Coding for The Approval Features ........................................................... 108 

Figure 17. Flow Menu Features ................................................................................. 108 

Figure 18. Coding for The Replace Product Replacement ........................................ 110 

Figure 19. Replace Product Request Form ................................................................ 110 

Figure 20. Coding for The Email Customization ....................................................... 113 

Figure 21. The Interface Before Scanning The Barcode ........................................... 118 

Figure 22. The Interface After Scanning The Barcode .............................................. 119 

Figure 23. Loan Order Form Integrated With Scan Product Module ........................ 119 

Figure 24. Request Replace Product Form ................................................................ 119 

Figure 25. Loan Request Mail ................................................................................... 120 

Figure 26. Approval Mail .......................................................................................... 121 

Figure 27. Rejected Mail ............................................................................................ 122 

Figure 28. Overdue Return Mail ................................................................................ 122 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 14 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

Figure 29. Product Replace Request Mail ................................................................. 123 

Figure 30. Return Seccess Mail ................................................................................. 124 

Figure 31. Main Website Interface of Odoo Website ................................................ 131 

Figure 32. The display of several options and the instructions for the "Download"   

button ......................................................................................................................... 131 

Figure 33. Download Form Display .......................................................................... 132 

Figure 34. Version selection for Odoo download ...................................................... 132 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENHANCING DIGITALIZATION OF INVENTORY MANAGEMENT: CASE STUDY OF         Page 15 of 149 
THE INDUSTRIAL ENGINEERING LABORATORY AT SWISS GERMAN UNIVERSITY 
 

 Andjani Moertijanto Putri 
 

 

LIST OF TABLES 
 
 
Table 1. User Features ................................................................................................. 63 

Table 2. App-Based's Considerations .......................................................................... 77 

Table 3. Web-Based’s Consideration .......................................................................... 78 

Table 4. Applications Comparison .............................................................................. 80 

Table 5. Device Specifications for Implementation .................................................... 95 

Table 6. Device Specifications for Installation .......................................................... 125 

Table 7. Barcode Scanner Specifications ................................................................... 126 

Table 8. Comparison of the Borrowing Process Before and After System 

Implementation .......................................................................................................... 138 

 

 

 

 

 

 

 

 

 

 

 

 


