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ABSTRACT

Agronomy laboratories at cocoa research centers provide essential services for scientific,
quantitative, and qualitative analysis and experimentation of cocoa samples. Analysts provide
valuable data for researchers and stakeholders, which can inform decision-making to support
agricultural practices and science. The laboratory’s operational workflow is specific and detailed,
therefore manual data and management processes are not appropriate, as they can hinder work
effectiveness and consume time. Furthermore, there are risks of high human error, difficulty in

tracking samples, and workflow delays due to manual and non-systemized end-to-end processes.

This project aims to design an inclusive information system implemented in a web-based
and integrated management system platform. The designed system will cover informatics needs
and process management, including sample management from end-to-end, quality control,
reporting, functional details, relational data, and interface design of the required inclusive concepts.
The method used in the development of this project is the SDLC framework or System
Development Life Cycle, which is an approach for managing any based of information systems. It
encompasses several stages: systems planning, systems analysis, system design, system

implementation, and system maintenance.

Keywords: Agronomy laboratory, LIMS, Web-based, Integrated Management System,

Information System, Sample Management, Sample Analysis



DEDICATION

The author shall devote this final project to President University,
PT. MDZ Indonesia,
The author's family,
Herself and The Future,

And the University Colleagues, from another major to Information System students



ACKNOWLEDGEMENTS

In humble gratitude and deep appreciation for God’s blessing and grace, enabling me to
complete this final project with the title entitled “Inclusive System Design of Laboratory
Information Management Systems for the Efficiency and Operational Productivity in
Agronomy Laboratory of the Research Department at PT. MDZ Indonesia” as a compulsory
component of President University's Information Systems undergraduate program in 3 years, |

dedicate this thesis to the following parties who have been very important in my journey:

1. To Heavenly Father, Jesus Christ, and the Holy Spirit for His unconditional love that led
my process to be fruitful.

2. To Myself, Anastasia Dyah Gayatri, for managing to stand strong and continue to live up
to true values, journeys, and dreams. I promise the future you will be thankful for these
milestones.

3. To Papa and Mama, Veronica, and Mikha, who have always been my pillars of strength
throughout my pursuit of creating a better life for our family. The good and bad within our
relationships have been a constant source of power for me to keep moving forward in life.

4. To my thesis advisor, Sir Wiranto, who has shaped my intellect and guided me with wisdom.
Your expertise and mentorship have been invaluable.

5. To the faculty and staff of Computing President University who have imparted knowledge,
wisdom and guided my academic growth, and inspired my passion for Information Systems.

6. To my best friends, Cindy, Warwey, Tiwai, CCC, NLAK friends who have always been
with me during the most challenging and joyful times, and who have consistently provided

positive affirmation and support, for your unwavering belief in my abilities.

Lastly, thank you so much for the direct and indirect influence on my academic, career, and
personal growth. Thank you for being part of God’s plan throughout my journey! See me at my

very best version ahead!

Bekasi, September 2023

Anastasia Dyah Gayatri



TABLE OF CONTENT

ABSTRACT ittt sssssassssssssssssssssssssssssssstssssssss st assssssssssassssssssssssssssssssssssssssssssssss X
DEDICATION ....otiiiiminicseninsissississsssssssissssssssstsssssssssssssssssssssssssssssssisssssssssstassssssssssssssssssssssssssssssasssssses xi
ACKNOWLEDGEMENTS ...ciiiniiiiissisiisisissssssssssssssssssssssssssssssssssssssssssssssssssssssssess xii
TABLE OF CONTENT ...ttt ssssssssssssssssssssssssssssssssassssssssssassans xiii
LIST OF TABLES ....ottiseesisissesesissssssisssssesstsssssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens Xvi
LIST OF FIGURES .....icniiciniicsissssesissesississssssisssssssssstsssssssssssssssssssssssssssssssasssssssenes xvii
CHAPTER I INTRODUCTION ...uirisiinisisiesisissssissssssissssssssssssssssssssssssssssssssissssssssssssssssssssssssas 1
L1 Background.........ocoooiiiiiiiiiiie e 1
L2 Problem StatemeEnt .........cccouiiiiiiiiiiie ettt nb e b e e 2
L3 ThesSiS ODBJECIIVE. .. ueetiiiiiieiiieiieeeti ettt ettt ettt ettt be e s bb e et e sse e e nbe e s e e nbeesnne e 2
.4 Scope and LImMItation .........cooiuieiiiiiiieiii e 3
| BT\ (517510 T (o] U Y.y 2 TSRS U PP 3
L0 THESIS OULINE ...couviiiiiiii ettt s b e b et e e sae e nbe e s nbeenbeesnne e 5
CHAPTER 2 LITERATURE STUDY ..ctuotvtiriurisnncninisnessinssssssisisssssesssssssssissssssssssisssssssssssssssssssssssssas 7
L0 B N o4 00310 ) 0 TP T R TTPRPPRPP 7
[1.2 AGronomy LabOratory ......c.cocieiiiiiieiiiiiiesiee sttt 7
I1.3 Management Information SYSEEIMS .......cccuviiiiiiiiiiiiiiie e 8
I1.4 Laboratory Information Management SYSteIM ..........cccviiveriiiiriieiieiiesiene e 9
I1.5 Integrated Management SYStEIM.........cccoiriiiieiriiieiieiie e 10
IL.6 Related WOTK......couiiiiiiiieie et sb e enree s 12
I1.7 Comparison Systems in Related Research..........ccccocovviiiiiiiiiiiiiiiii e 13
CHAPTER 3 SYSTEM ANALYSIS .oerteeenisiesesiessessesssssessissssssssstsssssssssssssssssssssssssssssses 15
L1 Current SYSteM OVEIVIEW .....ccuuiviiieiiniiiiieerieie et 15
III.2  Functional Requirements ANALYSIS .......ccoivveiiiiiiieiiiiiiieii e 26
III.3  Hardware Requirements ANalySiS........ccoeiuiiiieiiiiiieiiesieesee e 32

00 B U IO O Tl B Ve ¢ 1  FO TP PPRR PR 33



TII.5  USE CASE NAITALIVE tevvvvvvunniiieieieessstiissseessseessssassesssssesssssntssssssesssssnsssessessssssnnsrseesseesnns 34

1) Use Case Narrative User Management (Table 3.8)........cccccovvvriiiiiiiiin e, 34
2) Use Case Narrative Master Data Management (Table 3.9) ... 35
3) Use Case Narratives Dashboard View (Table 3.10).......cccocoieiiiiiiiiiiiiiienieieecee e 36
4) Use Case Narratives Login (Table 3.11) ..c.cooiiiiiiiiiii e 37
5) Use Case Narratives Batches (Table 3.12).....cccciviiiiiiiiiiiiiiicis e 38
6) Use Case Narratives Result Analysis (Table 3.13) ....cccoocviiiiiiiiiiiie e, 39
7)  Use Case Narratives Quality Control (Table 3.14) ......ccccooiiiiiiiiiieeeee e 40
8) Use Case Narratives Report Management (Table 3.15)......ccccviiiiiiiiiniiinieee 41
IIL6  ACHVIEY DIQZIAIMN c.eeiiiiiiiiiiieitie ettt ettt e b e srn e e b e nneennee 42
II1.6.1 Activity Diagram Master Data Management...........cccveeveerieiieeniieesee e 42
I11.6.2 Activity Diagram Dashboard VIEW..........ccccviiiiiiiiiiiii e 43
[1.6.3 Activity Diagram LOZIN ........ccccoiiiiiiiiiieiicee e 43
[11.6.4 Activity Diagram Batches Management............cocuecvrveniiiineeneeie e 44
II1.6.5 Activity Diagram Result ANalySis .......ccccooiiiiiiiiiiieiieeie e 45
I11.6.6 Activity Diagram Quality COontrol .........ccccoviiiiiiiiiiiiiie e 46
I11.6.7 Activity Diagram Report Management...........cccovveeiiieeiiieeiiiies e 47
CHAPTER 4 SYSTEM DESIGN AND IMPLEMENTATION .....coetoieerererereenseensesessesessesessssesense a8
IV.I  User Interface DESIZN ....cviiviiiriiiiiiiiiiiiiiei e 48
| VA B B 510« TP PUP PP PPRPRTOR 48
IV.1.2 Main Dashboard............cooiiiiiiiiiiiic e 48
IV.1.2.1 Main Dashboard = CHENL........ccuiiiiiiieiiieiie e 49
IV.1.2.2 Main Dashboard - ANalyst.........cccooueiiiiiiiiiiiiie e 49
IV.1.3 Master Data Management...........cccovuiiiieiiiiiie i 50
IV.IAT  SAmMPLE TYPEC..eeiiiieiieiie ettt nre e sneenee 51
IV.1.4.2  PaCKAZING ......viiiiiiiiiii ettt 51
IV.1.4.3  Unit Of MEaSUTCIMENLS ... .uviiiiiieiiiieiiiie sttt eenneeas 52
IV.1.4.4  MEtROAS. ... ittt ee e nbe e nbeenee 53
IVI14AS  Parameter ...ccvveiiiiii it 53
IV.1.4.6 CHENE ST ..eeouveeiiieiee ittt e et e e e e e nneesnneenee 54
IV.14.7T  REQUESIOT .ttt e s e e e s e e e s e e e e e nnees 55
IVIT4A.8  SHALUS ...eiiiiieiieie e e naneas 56
IV.1.4 Analysis Management.........c.ccuiuiiiieiiiiieiiieirisee et 56
IV.1.AT  Add New BatCh...oo.ooiiiieee e 57
IVII4.2  BatChes . .cueiiiieiiciieeiie et 59
IV.1.4.2.1 Batches of CHENt ........cocviiiiiiiiiieec e 59
IV.1.4.2.2 Batches Of ANALYSt......c.oiiviiiiiiiiciieee e 59
IV.1.4.3  ReSUIt ANALYSIS...ccuviiiiiiiiiiiiieicie e e 61

IV.1.4.4  Quality CONLIOL ...cc.eeiiiiiiiieiii e 63



IV.1.5 Reporting Management............ooiuieireiiiieniiaiie e eiee e sne e e ennee s 64

IV.1.5.1 RepOrt Of ANALYSIS....uuiiiiiiiiiiiiiiie ittt 64
IV.2 Class DIarami.......c.cooioiiiiiiiie e 65
CHAPTER 5 CONCLUSIONS AND FUTURE WORK .....covuiirinriisienisnssesesssssessessassennes 66

REFERENCES ...t ssss s s st s sssssssssssssssssssssssssssssasssssssas 68



Table 2.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.
Table 3.

LIST OF TABLES

1 CompariSOn LIMS SYStEM ......cccuiiiiiiiiiiieiiieie e 13
I LIMS SYSTEIM ACTOT ..ottt 25
2 Menu Mana@ement ..........cccuviiiiiiiiiie e 26
3 New System REQUITEMENLS .......ocvviiiiiiiiiiiiesiiie et nrse e 26
4 User Authorities for Menu Management..........c.oocveiveriiienenienieeneesesee s 31
5 Action Of Status DY USET .....ccviiiiiiiiiiiciiei e 31
6 FAlter VIEW 0T USEIS ...uiiiiiiiiieiii ettt st 32
T HATAWATE ...ttt r e e b e ne e 32
8 Use Case Narrative User Management ............cccvoveeiirieeniienee e 34
9 Use Case Narrative Master Data Management ............cocecvveereeninieieeneese e 35
10 Use Case Narratives Dashboard VIEW .........cccocceiiiiiiiiiiiiiiic e 36
11 Use Case Narratives LOZIN.......cccuviiiiiiiiiieiiiie e 37
12 Use Case Narratives BatChes ... 38
13 Use Case Narratives Result ANalySis .......cccoviiiiiiiiiiieiieiiiec e 39
14 Use Case Narratives Quality Control.........ccociiiiiiiiiiiiiiieeeesee e 40
15 Use Case Narratives Report Management ..........c.covvveieeieeeieeiieesee e 41



Figure 1.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 3.

Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 4.

Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.

LIST OF FIGURES

I SLDC MEthOQ ... 5
I LIMS €T FLOW ...ttt ettt st ne e e 9
2 IMS (Integrated Information System) Platform ..o, 11
3 SENAITE Open Source Dashboard ...........ccccooiiiiiiiiiiiiniiii e 12
4 BIKA LIMS Dashboard..........ccouveiiiiiiieiisiiseesiese st 13
1 As-Is Agronomy Laboratory Business Process .........c.ccooviiiiiiiiiiiiiiiiicsicce 16
2 Excel Report of Analysis Manual..........ccooooiiiiiiiiiiiiie s 18
3 PDF Report 0f ANALYSIS....ccviiiiiiiiiiiiieiiiiie s 18
4 Laboratory Data StreaIMS .......uviiuiieiiiieiiieeiiie sttt 19
5 General Operational Process Modeling of new system development at laboratory...21
6 LIMS Swimlane DIagrami.........cccoecveiieiiiiiiieiiiie e 24
7 LIMS Use Case DIagram........ccccovieiiiiiiiiiiiieiisic e 34
8 Activity Diagram Master Data Management...........ccecovereeiiiiiieiineenee e 42
9 Activity Diagram Dashboard VIEW.........cccciiiiiiiiiiiniiii e 43
10 Activity Diagram LOZIN.......cccooiiiiiiiiiieic e 44
11 Activity Diagram Batches Management.............cooeiveiiiieiicnineeneee e 44
12 Activity Diagram Result ANalysis ........cccooviiiiiiiiiiiisieeee e 45
13 Activity Diagram Quality CONtrol..........cccoiiiiiiiiiieiieciec e 46
14 Activity Diagram Report Management ............coccevvvrieenieniee e 47
1 User INterface LOZIN........uoiviiiiiieiiiic i 48
2 User Interface Main Dashboard - Client ............cccociiiiiiniinieiic e 49
3 User Interface Main Dashboard - Analyst.........ccccovoviiiiiiniiiiiiiieeceee e 50
4 User Interface Sample Type Master Data Management.............ccoovveerieenernneeneennne. 51
5 User Interface Packaging Master Data Management ............cccevvveeiiieeiiineesieessieenns 52
6 User Interface Unit of Measurements Master Data Management................cccocvenenne 52
7 User Interface Methods Master Data Management............cccooveovreereeienicnecneneennns 53
8 User Interface Client Site Master Data Management............ccccooeveiiiiiiieniniinnennns 54
9 User Interface Requestor Master Data Management.............cccocoveiiienienieeniesieeninns 55


file:///C:/Users/ASUS/Downloads/FINAL%20PROJECT_Anastasia%20Dyah%20Gayatri_IS2020_012202000071..docx%23_Toc147137124
file:///C:/Users/ASUS/Downloads/FINAL%20PROJECT_Anastasia%20Dyah%20Gayatri_IS2020_012202000071..docx%23_Toc147137125
file:///C:/Users/ASUS/Downloads/FINAL%20PROJECT_Anastasia%20Dyah%20Gayatri_IS2020_012202000071..docx%23_Toc147137126
file:///C:/Users/ASUS/Downloads/FINAL%20PROJECT_Anastasia%20Dyah%20Gayatri_IS2020_012202000071..docx%23_Toc147137127
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540739
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540740
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540741
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540742
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540743
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540744
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540745
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540746
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540747
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540748
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540749
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540750
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540751
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540752
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540828
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540829
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540830
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540831
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540832
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540833
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540834
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540835
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540836

Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.

10 User Interface Status Master Data Management ............cccocvveieerieenienieenee e 56
11 User Interface Add New Batch by Client.........cccoviiiiiiiiiiiiieci e 57
12 User Interface Add New Batch step 2 by Client..........cccoovvieiiiiinieniicniencceee 58
13 User Interface a Dashboard for Change status by Analyst..........cccocevviiiiiiienininenn. 60
14 User Interface Result Analysis Dashboard for Analyst.........cccoccvvvieiiiiiiiiienienn. 61
15 User Interface Result Analysis per Parameter..........ccoccovvviiniiiiiiiiiiiicies 62
16 User Interface Result Analysis Input Value Analysis per Parameter....................... 62
17 User Interface Quality Control Dashboard for Verificator..........ccccevceiiiriiiiennnn. 63
18 User Interface Final Quality Control Upload ..........c.ccooiiiiiiiiiiiiiiiic 64
19 User Interface Reporting Management Dashboard View for All Users ................... 64

20 Class Diagram of LIMS.......ccoouiiiiiiiii i 65


file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540837
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540838
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540839
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540840
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540841
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540842
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540843
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540844
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540845
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540846
file:///C:/Users/Asus/Downloads/FINAL%20THESIS.docx%23_Toc146540847

