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ABSTRACT

PT ABC Toy Company, a global toy manufacturer known for fashion dolls, faced significant production
delays in its Plastic Assembly department, averaging 5-7 days per product due to an inefficient manual tracking
system. These delays resulted in production bottlenecks and missed deadlines, affecting the company’s ability
to meet market demands. This study aimed to develop and implement a web-based tracking system using
Object-Oriented Analysis and Design (OOAD) to minimize delays, improve material management, and optimize
production scheduling. The new system provided real-time monitoring of materials, piloting status, and
production schedules, automating manual processes and enhancing interdepartmental communication.
Implementation of the system led to a 62.36% reduction in delays, decreasing the average delay from 5-7 days
to approximately 2 days. This improvement increased production capacity, reduced overtime and penalty
costs, and facilitated more timely product deliveries. The findings highlight how an optimized tracking system
can enhance operational efficiency, improve customer satisfaction, and strengthen the company’s market
position.

Keywords: Real-time tracking, Cycle Time, Plastic Assembly, OOAD, Web-Based System, Toy Company.
ABSTRAK

PT ABC Toy, produsen mainan global yang terkenal dengan boneka fashion, menghadapi penundaan
produksi yang signifikan di departemen Perakitan Plastik, rata-rata 5-7 hari per produk karena sistem pelacakan
manual yang tidak efisien. Keterlambatan ini mengakibatkan kemacetan produksi dan tenggat waktu yang
terlewat, sehingga mempengaruhi kemampuan perusahaan untuk memenuhi permintaan pasar. Penelitian ini
bertujuan untuk mengembangkan dan mengimplementasikan sistem pelacakan berbasis web menggunakan
Analisis dan Desain Berorientasi Objek untuk meminimalisir keterlambatan, meningkatkan manajemen
material, dan mengoptimalkan penjadwalan produksi. Sistem baru ini menyediakan pemantauan material,
status uji coba, dan jadwal produksi secara real-time, mengotomatiskan proses manual dan meningkatkan
komunikasi antar departemen. Implementasi sistem ini menghasilkan pengurangan penundaan sebesar 62,36%,
mengurangi rata-rata penundaan dari 5-7 hari menjadi sekitar 2 hari. Peningkatan ini meningkatkan kapasitas
produksi, mengurangi biaya lembur dan denda, serta memfasilitasi pengiriman produk yang lebih tepat waktu.
Temuan ini menyoroti bagaimana sistem pelacakan yang dioptimalkan dapat meningkatkan efisiensi
operasional, meningkatkan kepuasan pelanggan, dan memperkuat posisi pasar perusahaan.

Kata kunci: Pelacakan waktu nyata, Waktu Siklus, Perakitan Plastik, Analisis dan Desain Berorientasi
Objek, Sistem Berbasis Web, Perusahaan Mainan.

1. Introduction

Information systems play a crucial role in modern manufacturing by enhancing data visibility, improving
decision-making, and streamlining operations (K.Shobha, 2024). In production environments, an effective
tracking system ensures real-time monitoring of materials, schedules, and processes, minimizing delays and
optimizing workflow (Chang et al., 2013). A well-integrated tracking system is essential for managing complex
operations, particularly in industries that handle high product variability and frequent new product
introductions. Without a reliable system, inefficiencies arise, leading to production delays and increased
operational costs (Li & Li, 2000).
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ABC Toy Company, one of the largest toy manufacturers globally, introduces an average of 37 new toy designs
per month. To maintain efficiency, each new toy undergoes a piloting stage before mass production to test
materials, tools, and processes. However, delays in piloting can significantly impact subsequent processes,
particularly in the Plastic Assembly department, which directly affects the Final Assembly stage (Jiménez-
Martin et al., 2021). Internal data shows that Plastic Assembly experiences an average delay of 5-7 days per
project due to issues in material availability and previous processes. These delays disrupt production schedules
and hinder timely product delivery.

Currently, Plastic Assembly relies on Excel for tracking, which lacks real-time updates, is prone to errors, and
is inefficient in monitoring material status and piloting progress. A previous attempt to implement a website
system failed due to an unsuitable user interface and frequent data inconsistencies. As a result, the department
struggles to track delays and identify issues promptly, leading to inefficiencies across production stages. A more
reliable and automated tracking system is required to ensure better coordination and minimize production
disruptions.

To address this issue, a web-based tracking system will be developed, integrating AS/400 data on schedules,
materials, and piloting status in real-time. This system will enable the Plastic Assembly team to detect delays
faster and make more informed decisions. The development process will apply Object-Oriented Analysis and
Design (OOAD), which provides a modular and flexible approach tailored to the department’s specific needs.
By implementing this system, the company aims to reduce delays, enhance tracking accuracy, and improve
overall production efficiency (Pelawi, 2013).

2. Methods

The study framework will apply the outcomes of the study measurements. It is used as a guide to assist them
in narrowing their study focus. For a clearer understanding of the study, the study flow structure is shown in
Figure 1.

Current Condition Identifying the
Observation Problem
Object Oriented Analysis Object Oriented Design Prototyping and Testing (Figma)
Identify needs, objects, —— Da&i.gnthes.\.rstem architecture | UI/UX development by prototyping
and relationships, (?reate and interactions between an improved web interface using
Use Case & Class Diagrams. comporjﬁ_nt'-, I_Zreate Sequence Figma, and User Feedback.
and Activity Diagram, Technology
stack determination. L
Implementation
System Comparison ([¢— Evaluation 44— Front-end and back-end
developers ensured the

l web systemran smoothly,
deployment, and reviewed

Figure 1. Study Framework

2.1 Current Condition

The first stage is the current condition observation, where the processes and operations of the existing system
are carefully observed and analysed. Baseline data is collected to understand how the current system operates,
with the goal of identifying inefficiencies, bottlenecks, and areas for potential improvement. This analysis
provides crucial insights into the issues that need to be addressed in the new system.

2.2 Problem Identification

The results from the previous observation are analyzed to uncover the root causes of delays and inefficiencies,
offering a deeper understanding of the challenges faced by the current system. This understanding is used to
formulate appropriate solutions that will guide the subsequent stages of the project.
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2.3 Object Oriented Analysis

Once the problems are identified, the next step is the Object-Oriented Analysis (OOA) phase, where system
requirements are defined using an object-based approach by identifying key objects, their attributes, and their
relationships within the system (Roebuck, 2012).

2.4 Object Oriented Design

In this phase, the system architecture is developed based on the findings from Object-Oriented Analysis (OOA).
Use Case Diagrams illustrate user interactions, Class Diagrams define the system’s structure, Sequence
Diagrams map communication flows between objects, and Activity Diagrams outline processes and workflows
(Kog et al., 2021). Additionally, the appropriate technology stack is selected to ensure efficient system
development.

2.5 Prototyping and Testing

Following the design phase, the next stage is prototyping and testing. The front-end developer creates a system
prototype using tools like Figma, which is then subjected to usability testing. This process gathers user feedback
to ensure the design meets user expectations and helps identify areas for improvement before proceeding with
further development (Nguyen et al., 2023).

2.6 Implementation

In this phase, the system is developed based on the finalized design and specifications. Close collaboration
between the front-end and back-end teams is essential to ensure seamless integration. The back-end team
focuses on database management and system integration (Chapke et al., 2024), while the front-end team
develops the user interface using technologies such as C#, SQL, and ASP.NET. The primary goal is to enhance
system functionality, productivity, and efficiency in the Plastic Assembly area (Noble & Biddle, 2023).

2.7 Evaluation

Once the system is developed, it undergoes a thorough testing and evaluation phase. This includes continuous
testing to identify and resolve bugs or technical errors, along with User Acceptance Testing (UAT) to assess
user satisfaction. Rigorous testing is conducted to ensure system reliability and minimize potential issues after
deployment (Bhuiyan, 2011).

3. Result and Discussion
3.1 Current Condition

Discipline in each department (Mold, Painting, Assembly, and Packaging) is crucial to meeting product launch
targets at PT ABC Toys. To evaluate compliance, Kaizen is applied to assess each department’s adherence to
the launch schedule. However, data from January to August 2024 shows that 68.5% of new toy launches fail to
meet the target schedule, indicating significant inefficiencies in the production process.

An analysis of delay contributions from each department reveals that Assembly is the primary source of delays,
particularly in terms of time efficiency, material availability, labor, and equipment. Despite using a tracking
system, Final Assembly remains affected by delays originating from the Plastic Assembly sector, which plays a
crucial role in handling the main plastic parts.

Field observations further indicate that Plastic Assembly experiences an average delay of 5-7 days per new toy,
primarily due to inefficiencies in the tracking system. The current system lacks real-time monitoring, making
it difficult to manage scheduling and production flow effectively. Given its direct impact on Final Assembly
and overall production efficiency, Plastic Assembly has been identified as the key focus for process
improvements, particularly in optimizing tracking systems and scheduling methods.

Meanwhile, below is figure 2 and 3 shows the workflow of tracking tooling system and each stage of the ongoing
piloting. This process has long stages and still involves a lot of manual operations and manual inputs in the
current workflow. The current website is ineffective due to several significant obstacles. Firstly, the database
is outdated, containing only data up to 2022. Additionally, data input issues have resulted in incomplete part
lists for Plastic Assembly. The website also lacks detailed information, displaying only toy numbers without a
breakdown of required parts.

3.2 Object Oriented Analysis
3.2.1 Weakness of Current System

The flaws in the current system significantly disrupt the workflow in the Plastic Assembly department. To
address these issues, modifications were introduced to reduce system vulnerabilities. Table 1 outlines the
specific weaknesses of the current system in detail.
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Table 1. Weaknesses of the Current System

Weakness Explanation
Input data schedule to | The process takes a long time due to the lengthy steps: searching for the
Excel Spreadsheet partlist data based on the toy name on the PE website; If unavailable, looking

for the design sheet and requesting the partlist to be created. After that,
sorting the partlist related to plastic assembly, entering the data into Excel,
and inputting the date based on the piloting schedule in final assembly using
an H-7 calculation. These lengthy steps often lead to human errors.

Check the tooling IE must track the tooling status for each toy with multiple part lists. The

readiness for each process is still very manual because IE has to check using the workshop website

part. and remember the work order descriptions for the various parts.

View Piloting PA The piloting schedule can be viewed through Power BI, but it cannot reflect

Schedule real-time changes or unexpected schedule adjustments due to Power Bl's
limitations in data refresh.

ngc?erstsafsiied%blsyan d It will require too many steps. Forgetfulness often occurs due to the need to

P g input findings notes and the status of the piloting stage and partlists that have

assembly status from

each piloting stage. been assembled.

To evaluate improvements, Table 2 compares the tracking process duration in the existing and proposed
systems. To enhance efficiency, an audit time matrix was developed to monitor the time required for each
task in the assembly process per 5 units of product (toy). This matrix acts as a control tool to analyze and
optimize processing time. Table 2 details the average total processing time for tracking and assembly.

Table 2. Time Required Current System Table

Tracking Schedule time processing (Minutes)
No Process Dayi1 | Day2 | Day3 | Day4 | Day5
1 Input data part list plastic assembly in excel 75 80 70 85 83
2 Input data schedule piloting in excel 60 55 65 62 58
3 | Check Material Readiness 90 85 92 88 90
4 | Report the result to Whatsapp Group 25 30 20 28 25
5 Update Status piloting to Excel 45 50 40 48 46
6 Create design tooling 125.6 130 120 128 126
Submit design tooling trough website and email
7 to workshop team 102 100 105 98 101
8 Check Tooling Readiness 35 42 25 33 45
Total time 432 572 537 570 574
Average 537

Audit process from day 1 to day 5 result is 537 minutes or approximately 8 hours and 57 minutes. The weakness
in the current system can be seen from the time taken to complete each task, which indicates inefficiency. In
such a situation, technicians are unable to perform other work simultaneously, which can hamper overall

productivity.

3.2.2 RACI Matrix

The RACI matrix for the website improvement project defines the roles and responsibilities of each team
member, ensuring clarity and alignment with project goals (Leach, 2018). The Project Manager is responsible
for executing key tasks, including Ul prototype design, user feedback analysis, and user acceptance testing.
The Developer Team handles technical aspects such as system development and maintenance while also
providing input on Ul design and cycle time analysis (Singhal et al., 2022). Stakeholders contribute by offering
feedback during prototype design and testing but are primarily informed about project progress rather than
involved in daily decisions. Table 3 presents the detailed RACI Matrix for the Tracking Plastic Assembly System

development.
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Table 3. RACI Matrix

. Supervisor Project Developer

Task/Activity Projegt Manager Man::iger TeanF: Stakeholder
Analysis current condition of the R A C C
problem
Planning for improving website R A C C
system
Analysis system needs R A C C
Design the user interface (Ul) R | C C
Prototype
User Feedback for prototype C | C R
Develop the new website system | C R [
Implementing and maintenance the | C R |
new system
Compare the required cycle time
before and after the system is in R A | C
place
Make user acceptance test and R A C |
analysis the result

3.2.3 User and Stakeholder Requirement

User requirements play a crucial role in the development of a new system as they reflect the needs and
expectations of users and stakeholders (Leach, 2018). A system designed with user needs in mind will be more
aligned with their expectations, improve efficiency, and reduce development costs by minimizing changes in

later stages.

In this study, user requirements were gathered through observations of the current system. Understanding user
needs from the beginning ensures that the future system is designed more effectively and meets specific
requirements. Users in this study are categorized into four groups, so the user requirements are also grouped
accordingly. The detailed user requirements for the new system are presented in Table 4.

Table 4. User requirement for New System

Technician PA

2. No real-time schedule.

3. Missing part lists in TL&FS piloting
force Industrial Engineers to use design
photos.

4. Material list identification takes too
long.

5. Inefficient tooling handover makes
tracking status difficult.

6. Miscommunication in piloting causes
delays.

7. A task tracking system is needed to
prevent miscommunication and missed
tasks.

User Pain point (user story) Requirement
Industrial 1. Time is wasted finding design sheets 1. View toy list with designs, part numbers,
Engineer & and contacting the Product Engineer. responsible persons, and schedules.

2. View & edit target and dynamic calendars.
3. Part Sync menu for manual entry of plastic
assembly parts, linked to toy info.

4. View material details, including mold
numbers, inventory, and quantity.

5. Tooling status dashboard based on toy
number.

6. Edit piloting comments with a checkbox for
status (done/not yet).

7. Backlog/adherence dashboard to track task
progress.

8. Checkbox to track FC & method sheet status
for each part number.

Supervisor

1. Time is wasted finding design sheets
and contacting the Product Engineer.
2. No real-time schedule.

3. Missing part lists force engineers to
use design photos.

4. |dentifying material lists takes too
long.

5. Inefficient tooling handover
complicates tracking.

6. Piloting miscommunication causes
delays.

7. A task tracking system is needed to
prevent issues.

1. View toy list with designs, part numbers,
responsible persons, and schedules.

2. View target and dynamic calendars.

3. Edit Part Sync for PA parts, linked to toy info,
with a manual part list.

4. View material details, including PA parts, mold
numbers, inventory, and quantities.

5. View tooling status dashboard by toy number.
6. Add/view piloting comments with a checkbox
for status (done/not yet).

7. Track progress with the backlog/adherence
dashboard.

8. Checkbox to confirm FC & method sheet status
for each part.

Stakeholders need different features than users, focusing on reports from system-collected data. Data analysis
converts raw data into meaningful reports. Table 5. lists stakeholder needs for the new system.
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Table 5. Stakeholder Needs

Stakeholder Requirements
Dashboard Forecast new toy
Backlog for Piloting Status
New Toy Menu List New Toy

e Toy Information (Summary)
The description of the toy
The design photo product
Engineer R+
List of Child/Part Number of Plastic Assembly
e Information Piloting Stage date and preparation
Tooling Status of each child number.

Adjustment Part List

Part Sync

Calendar Calendar dynamic for Balancing
Fixed calendar for the new toy launch target

3.2.4 Proposed System Plastic Assembly

To improve data organization and efficiency, a web-based system is proposed. Figure 4 illustrates its workflow.
The system integrates automated queries to sync data. The PE website will handle new toy data entry and
tracking, automatically updating the Primary Database. The Workshop Website will also update tooling
readiness status in real-time.

Database SQL

IE tracking Check Design Create Tooling
schedule data Product Photo & Design and Input Tracking the
Piloting of New [——*] PartListof Plastic [ the Data Design to piloting status of
Toy Assembly Web Workshop new toy

Web PA System
(Secondary Database)

IEPA

Check Tooling
Readiness

Report Issue
Assembly Part
Yes EbPA

Technician PA

Figure 4. Proposed System Workflow

With centralized data in the Primary Database, the Tracking PA System provides real-time updates through an
improved website. The backend processes data from the PE and Workshop Websites to verify material and
tooling readiness, automatically notifying users of any issues. This system enhances efficiency, reduces errors,
enables real-time tracking, and speeds up decision-making, ensuring a smooth assembly process (Samoylov et
al., 2017).

3.3 Object Oriented Design
3.3.1 System Architecture

System architecture is essential for defining a software system'’s structure and interactions. It determines data
flow and communication between components, ensuring efficiency and user satisfaction. Figure 5. illustrates
the system architecture.

. User Input <_/> Database Query y
_ _ '
- —— X

Response

Query Result sqL Server

User
PA Web System Database

Figure 5. System Architecture of Plastic Assembly System
In this architecture, users interact with the PA Web System, which processes input and responds accordingly.

The system communicates with the SQL Server Database to retrieve or store data through queries. This client-
server model ensures efficient data processing and real-time updates.
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3.3.2 Data Extraction

The system extracts data from two sources: AS/400 for New Toys Information and the Workshop Website for
Tooling Status Updates. This data is sent to SQL System Management Studio, which manages and stores it. The
PA System Web (Front-End/Ul) then presents the data in a user-friendly format. Figure 6 illustrates this process.

AS400 Workshop Website

Query Data : New Toys Information Query Data : Tooling Status Updates

2,
K
SQL System
Management Studio

}

I</>I

PA System Web
(Front-End/Ul)

Figure 6. Data Extraction
This data extraction flow keeps the PA System Web updated and centralized. Data from AS/400 and the

Workshop Website is processed in SQL System Management Studio for consistency before display. This improves
production monitoring by ensuring accurate, real-time information.

3.3.3 Data Structure

SQL database structures are essential, storing metadata like foreign keys, constraints, tables, columns, and
indexes. The Tracker Plastic Assembly System uses a data dictionary to organize data. Table 6 summarizes the
Data Structure.

Table 6. Data Structure of Database SQL

Table Name Column Name Data Type Description
userlD INT (Primary Key) Unique identifier for each user
USER username VARCHAR(255) Username for user login
password VARCHAR(255) User's password
role VARCHAR(50) User's role (admin, user, etc.)
userlD INT (Foreign Key) References userID from USER table
ACCESS Role for accessing different parts of
role VARCHAR(50) the system

3.3.4 Use Case Diagram

A Use Case Diagram shows how users interact with a system, defining functionality and roles (Djaoui & Chaoui,
2024). Figure 7 illustrates the Contributor Website, where IE Staff manage and maintain plastic assembly data
& Technicians update and verify technical information. Both ensure data accuracy and smooth operations,
helping developers and stakeholders understand system behavior.
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Besides the Website Contributor, there is also a Website Viewer for monitoring progress and tracking. This
feature is used by Staff IE PA & Technician PA to review the piloting phase performance of the New Toy Plastic
Assembly team.

Actor determination helps define user roles and access within the system. The table 7 below outlines each
actor, their description, and the features they can access.

Table 7. Actor Determination for New System

No

Actor

Description

1.

Staff IE & Technician
PA (Primary Actor)

1.
2.

Dashboard Monitoring: View new toy forecasts and piloting
backlog/adherence to monitor task progress.

Schedule Management: View targets schedule and
customizable dynamic calendar/schedule.

Toy Information: View and edit the toy list, including part
numbers, responsible person (IE/PE), and tooling status by toy
number.

Update Piloting Status: View and edit comments and piloting
status (completed/not yet), including FC & method sheet
updates for each part number.

Material Menu: View the materials for each new toy, including
mold number, inventory location, and material quantity.

New Toy Supervisor
(Secondary Actor)

Dashboard Monitoring: View new toy forecasts and piloting
backlog/adherence to monitor task progress.

Schedule Monitoring: View targets schedule and dynamic
calendar/schedule.

Toy Information: View the toy list, including part numbers,
responsible person (IE/PE), and tooling status by toy number.
Check Piloting Status: View comments and piloting status
(completed/not yet), including FC & method sheet updates for
each part number.

3.3.5 Activity Diagram

The proposed website system enhances data management, monitoring, and tracking by providing features
tailored to user needs (Seidl et al., 2015). It streamlines workflows through four key activities represented in
Figure 9, an Activity Diagram Dashboard Monitoring

Activity Diagram for Dashboard

Client Website Server

Canc

el

Enter Changes ~ |Web data
[E=E

Display Backlog Piloting Display Dashboard
Status Dashboard ForecastNew Toy
Web data sent

®

Figure 9. Activity Diagram for Dashboard Monitoring
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The system improves efficiency through four key activities: Dashboard Monitoring, Schedule Management,
Tooling Status Update, and Part Management. These features streamline data access, scheduling, tooling
tracking, and part management in the Plastic Assembly department.

Dashboard Monitoring provides real-time access to new toy data, piloting status, and adherence forecasts.
Schedule Management allows users to update piloting schedules, reducing delays and improving coordination.

Tooling Status Update enables users to track and update tooling status in real time, ensuring accurate progress
monitoring. Part Management allows users to edit and manage child numbers for plastic assembly parts,
ensuring proper tracking before piloting. These features enhance automation, reduce errors, and support real-
time decision-making, improving overall efficiency.

3.3.6 Class Diagram

The Class Diagram in Figure 14 provides a structured representation of the New Website System, ensuring
efficient toy development management (Fauzan et al., 2021). At the core is the User Class, responsible for
authentication and user data. The Dashboard Class acts as the interface for displaying reports and updates.

USER

= userlD
< usemame
= password

COMMENT S T

+toyNumbar - login{

+ StagRPITIng 1.

= varfyLsen )

+ commant 11

PART S¥YNC
+ foyMumber
+ stageFiloing
- date

+IERfname

P Y

TOOUING STATUS

+ desciiption
subStagesiioling

+ tnsiingStatus

+ettChidNumber |

o

+ et ToolingStatus(

PILOTING
+ chikdNumber
+ tubStapsPioling

— « date

+ et PilobngStits| |

11— + descrighon

= + IEPORame

NEW TOY

DASHBOARD

+ layhumber

+ profumbar

1| + IEFARama 11

+ PEname

+ PSgalmPO

= Sashomn|D
= toyiD
= pilcingifi
1.1 = schedulelD
= werlD
= lastUptated

- dashboardType

= SorecasewToy:

1.1 B ngPinting[ |

N
i

1
TOY LisT

CALEMDAR

+ ayhumber
+ stagaPiotng
+ data

+ IEF#name

* toyNumbes
+ stagaFiloang

+ g

+ oDy rCalendar

* targeiCaandar

Figure 14. Class Diagram for New System

For project planning, the Schedule Class manages timelines, while the New Toy Class tracks part availability,
tooling, and development progress. The Material Readiness Class ensures materials are available, and the
Tooling Status Class monitors tool readiness. During testing, the Piloting Status Class oversees piloting updates
and issue reporting. These interrelated classes create a well-integrated system that streamlines the entire toy
development process, from planning to testing.

3.3.7 Sequence Diagram

The Sequence Diagram visualizes interactions between users, system components, and data flow, ensuring
efficient operations in the Plastic Assembly department (Chen et al., 2020). It illustrates key workflows such
as login authentication, monitoring, scheduling, and status updates. The login process ensures secure access
by verifying user credentials before granting entry. Once logged in, users can access the dashboard to view
real-time data, including new toy forecasts and piloting status. For scheduling, users select target schedules
from a dynamic calendar, and the system retrieves relevant data to facilitate efficient planning.

Users can also update piloting and tooling statuses by selecting a specific toy, entering the necessary changes,
and confirming updates, ensuring accurate tracking of progress. Additionally, part synchronization is
streamlined through the Edit Child Number feature, where users retrieve and modify child number data, which
the system updates accordingly. These processes enhance workflow automation, improve real-time tracking,
and ensure data accuracy, ultimately increasing efficiency in the Plastic Assembly department. Figure 15 below
presents an example of a Sequence Diagram, demonstrating the structured interaction between users and the
system.
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[ Loop
Login

Login Page Database Menu Page
User

Open Application

Gisplay Login form
Input: Us & Password -
jjput Usemame & Passuor Request: Verify Credentials

- Invalid Credentials
Nett. Login Failed - -
Valid Credentiais Redirect to Menu Page

-
Display Menu Page

Figure 15. Login to Website Sequence Diagram
3.3.8 Database Relationship

The new toy development management system was designed using a relational database on SQL Server to
enhance data management efficiency and support decision-making in toy development projects (Pulungan et
al., 2023). Figure 21 The Entity Relationship Diagram illustrates the database structure, where each table
represents a key entity with logical relationships reflecting business processes.

usn acciss rp——
w | usenp ax [ mote o | wex
[ra— > > oD  — warme
I " DASHBOARD

X | dashiboardi

x| Chmmampe £ L 2
wew toy

o ol P | syMumber
R Y ——

eacripton

EFOnama TOY ACTUAL DATE
[ PERame I P | Chagmumper

PSSsieP) SubSTAGERILOTING

TO¥ CYCLE THE

P | Chbiumber

WO TOOLING

PR | lpoal e
tyNumber

Fequastn

 Figure 21. Entity Relationship Diagram

The user table functions as an authentication center, managing user information. The new toy table connects
to other key tables, including material, which stores material data, and piloting status, which tracks toy trial
progress. The schedule table manages project timelines, while the dashboard table integrates data from
various tables for real-time insights. These relationships ensure structured data management, streamlined
workflows, and efficient data access across the system.

3.3.9 User Interface Design

The website interface was designed using Figma, focusing on design, flow, and prototyping to ensure user-
friendly navigation and workflow efficiency (Yassine et al., 2017). Figures 22 illustrate the interface,
showcasing structured layouts tailored to user needs.
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2 @ O ® Essenitogniage x - 8 x
C a ptmi-stage ® Sl > BB -

IE System Login

Figure 22. Login Page Website Tracker Assembly

The Login Menu is the first screen users encounter, requiring a username and password to ensure secure access.
Upon successful login, users are directed to the Dashboard Menu, which provides real-time insights into new
toy development. This dashboard integrates the New Toy Forecast Dashboard and the Backlog Update
Dashboard, helping users track project status, manage workloads, and optimize schedules.

The Calendar Menu offers Target Calendar and Balance Calendar views for scheduling efficiency. Users can set
expected launch dates, adjust workloads, and reschedule tasks with a drag-and-drop feature. The New Toy
Information Menu centralizes data, displaying toy progress through the New Toy Board, List Toy, and Piloting
Information pages. Additionally, the Work Order Tooling page enables monitoring of tooling development
without switching platforms.

Lastly, the Part Sync Menu ensures accurate part list updates by allowing direct synchronization. Users can
verify, update, or remove obsolete parts, simplifying final assembly revisions. These features enhance real-
time tracking, data accuracy, and operational efficiency. Figure A below presents an example of the website
interface.

3.4 Implementation

The system development team, comprising back-end and front-end developers, played a key role in building
and integrating a web-based system for managing toy data, test schedules, and tool status. The
implementation process involved several steps to ensure smooth system deployment and functionality.

3.4.1 System Implementation

The team developed a web-based system for managing toy data, schedules, and tool status using SQL Server,
ASP.NET, and C#. The database connection was established via web.config, linking to IESystemDB and PDS,
with data retrieved through SQL queries and processed using C# controllers and LINQ.

On the front-end, HTML tables displayed toy lists, schedules, and tool status, with AJAX enabling dynamic
updates. Data was rendered using @foreach in .cshtml files. The system was fully deployed in December 2024,
improving tracking, scheduling, and production monitoring.

3.4.2 Website Optimization by IE Team

After implementation, the IE team optimized system usage through task reassignment and retraining. Each
member took on a specific role: Data Manager (monitors toy data), Trial Scheduler (manages piloting
schedules), and Tooling Manager (updates tooling status).

The team underwent retraining, focusing on dashboard access, tooling updates, and piloting management,
with real-life simulations to ensure smooth adaptation. Post-training feedback helped refine system
functionality, improving efficiency and ensuring better workflow integration.

3.5 Evaluation

The system evaluation ensures that it meets user needs and aligns with study objectives. This is done by
comparing user requirements with the implemented features. The evaluation results, presented in Table 8,
highlight how well the system addresses user expectations and supports operational efficiency.
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Table 8. Evaluation Results of User Acceptance Test

System Evaluation
User Pain Point Requirement Fulfilled Ungﬂﬁ"

Searching for design sheets
and following up with New Toy Info - Displays and 0
Product Engineers takes too updates toy details.
much time.
The schedule is not real-time | Calendar - Manages schedules and 0
or visible. piloting.
Missing part lists during . .
piloting force IEs to use Pg:tssr);\nacnu é\lcljds plastic assembly 0]

IE PA & design photos. P Y-

Technician s e s Material - Monitors material
Finding material lists is slow. availability. 0]
Miscommunication during Piloting Status - Updates progress 0
piloting causes delays. with comments and checkboxes.
A task-tracking system is )
needed to avoid missed Dashboard - Tracks key tasks and 0
tasks. progress.
Tracking FC & method sheets | Piloting Status - Updates progress 0
is slow and error-prone. with comments and checkboxes.
. . Toy Information Menu: View &
It‘SSt dtelgsenzegrfc:lllr;%‘/ifsr r&ew edit toy details, including designs, 0]
Y g sup part numbers, and schedules.
No real-time schedule Calendar Menu: Manage & track 0
Subervisor visibility piloting schedules dynamically.
Ngw To Inefficient tooling design Tooling Status Dashboard: Track 0
y handover tooling status by toy number.

Lack of task tracking causes Backlog Dashboard: Monitor 0
miscommunication pending tasks & adherence.
Tracking FC & method sheets | Checkbox in Toy Info: Mark FC & 0
is slow & error-prone method sheet updates.

3.6 System Comparison

The new system improves efficiency, technology, and workflow compared to the old system. Previously,
manual processes caused delays and errors. The new system automates tasks, making operations faster and
more accurate.

3.6.1 Process Comparison

The new system reduces manual work, making data tracking and problem identification easier. It uses modern
technology like integrated databases and cloud-based systems for better flexibility and scalability. The user-
friendly interface allows quick access to important information.

3.6.2 Cycle Time Comparison

A key measure of the new system’s success is the reduction in cycle time, which reflects improved efficiency
in operations. The web-based system automates previously manual tasks, saving time and resources.

Table 9 presents a comparison of process cycle times before and after implementing the new system,
highlighting the improvements in speed and efficiency.

Table 9. Cycle Time Audit with New System Web Based

Tracking Schedule time processing (in
No Process Minutes)
Day 1 Day2 | Day3 | Day4 | Day5

1 3¥2;hromze data part list with drag and 20 18 22 19 21
2 UpdaFe the result status piloting to 24 27 25 28 21

Website
3 | View and adjust schedule on web calendar 15 12 17 16 14
4 | Create design tooling 80 65 83 76 88

Submit design tooling trough website and
> email to workshop team 58 65 59 62 63
6 | Check Tooling Readiness 10 8 12 9 11

Total time 207 195 218 210 218
Average 209,6
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Automation has significantly reduced cycle time. Efficiency improved by 62.36%, reducing plastic assembly
delays from 5-7 days to 2.26 days. Production delays dropped from 40% to 15% across 89 toy projects.

While external factors like late material deliveries still cause some delays, the new system minimizes internal
inefficiencies, improving decision-making and productivity.

4, Conclusion

The implementation of the new tracking system significantly reduced delays in the Plastic Assembly
department, addressing the problem of inefficient production timelines. Prior to the system upgrade, the
department experienced delays averaging 5-7 days per product, impacting the overall production process.
However, after optimizing the tracking system, the delays were reduced by 62.36%, bringing the average delay
down to just 2 days. This reduction in delay allowed for more timely completion of products, increased
production capacity, and a decrease in costs associated with delays, such as overtime and penalties. The
improvements in the system not only streamlined production but also ensured that the company could better
meet market demands and improve its overall efficiency.

In addition to reducing delays, the new tracking system addressed the limitations of the previous Excel-based
system. The old system lacked real-time tracking and was prone to errors, making it difficult to monitor
progress accurately. By implementing a web-based system using Object-Oriented Analysis and Design (OOAD),
the team was able to introduce a more reliable and user-friendly interface. This improvement allowed for real-
time tracking of materials, piloting statuses, and production schedules, enhancing decision-making and
communication across departments. As a result, the production process became more efficient, leading to
timely product launches, higher customer satisfaction, and stronger company performance.
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