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Abstract

Pusinfolahta TNI currently faces critical inefficiencies in personnel administration due to reliance
on manual spreadsheet calculations and decentralized local storage for dossier documents. This manual
workflow poses significant risks to data security, accuracy, and retrieval speed. To address these
limitations, this research developed the Personnel Data and Dossier Processing System (SI-PANDA)
utilizing the Rapid Application Development (RAD) method to ensure iterative improvements based on user
feedback. The system is constructed upon a three-tier architecture comprising a Native PHP backend,
MySQL database, and a responsive web interface. Testing results demonstrate significant performance
improvements: the system achieves a page load time of 1.2 seconds and near-instant calculation speed
(0.05 seconds) for tenure and retirement estimation, ensuring 100% calculation accuracy. Furthermore,
Blackbox testing confirmed the validity of all functional requirements, including the automated backup
mechanism and search filters. The main contribution of this study is the delivery of a secure, integrated
digital framework that successfully transitions Pusinfolahta TNI from manual processing to a reliable web-

based environment, specifically adapted to meet military administrative standards.
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1. INTRODUCTION

The TNI Information and Data
Processing Center / Pusat Informasi dan
Pengolahan Data TNI (Pusinfolahta TNI) is a
Central Executive Agency at the TNI
Headquarters (Mabes TNI) level, operating
directly under the command of the TNI
Commander. Its primary mission is to prepare,
manage, and present information and data related
to the development and deployment of TNI
forces [1]. To facilitate and support effective
administrative operations, Pusinfolahta TNI
relies on a data processing and personnel dossier
information system.

However, the current system has
limitations regarding automatic data calculation
and dossier document management.
Consequently, data recording is predominantly
performed using spreadsheet applications like
Microsoft Excel, while dossier management
remains locally stored via file explorer. This
situation poses risks to data security and
reliability, as well as limiting rapid access to
personnel information when required.

Various related studies have been
conducted to address personnel administration
and document management issues. For instance,
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recent research [2] has highlighted the urgency of
implementing Electronic Document
Management Systems (EDMS) within the E-
Government environment to enhance public
administration  efficiency and auditability.
Similarly, other studies [3] have focused on
developing secured cloud-based document
systems utilizing encrypted security mechanisms
to prevent unauthorized access.

These studies predominantly focus on
civil institutions or commercial enterprises and
do not fully accommodate the complexity of
military requirements. As identified in strategic
studies for the Indonesian National Army (TNI)
[4], the military environment requires specific
and integrated information systems to support
defense operations, which include precise
assignment history calculations and strict data
security.

The objective of this research is to
design a new information system named SI-
PANDA (Personnel Data and Dossier Processing
System / Sistem Pengolahan Data dan Dosir
Personel). This system incorporates several
improvements over the previous system
regarding data calculation and dossier
management to ensure the processed information
meets operational requirements. Furthermore, it
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aims to enhance data security, reliability, and
overall efficiency in data management.

Beyond practical benefits for the
organization, the academic contribution of this
research is a proposed information system
architecture framework that integrates Digital
Document Management Systems with multi-
level data security protocols adapted for the
military environment. This enriches the software
engineering literature, particularly in the domain
of Human Resource Information Systems
(HRIS) within the defense sector, which
demands high standards of reliability and
confidentiality to mitigate cyber defense risks

[5].

2. RESEARCH METHODOLOGY

This research applies the Rapid
Application Development (RAD) method,
selected for its capability to accelerate system
development through rapid prototyping,
continuous feedback, and iterative
improvements [6]. The RAD phases are aligned
with the practical work execution focuses on
identifying system requirements and problem
scope [7].

Protatype

Perencanaan Desain - . ol .
Kebutuhan Sistem ngembangan mplementasi
Refine WE__ Test

Image 1. Rapid Application Development

To ensure the system addresses the
specific operational challenges at Pusinfolahta
TNI, data collection was conducted through
interviews and observations with Pusinfolahta
TNI organic staff. The study analyzes current
workflow deficiencies to ensure the new design
meets organizational needs. The requirements
analysis determined the system's core features, a
web-based system with efficient dossier
document management system, automatic data
calculation, search filters, also data security and
system reliability supported by authentication
and an automated backup system.

This electronic dossier system contains
personnel administration documents designed to
support data management, facilitating integrated
search, storage, and archive security within the
TNI  environment;  specifically, scanned
documents are grouped and assigned
identification codes based on 32 data eclements,
categorized into Soldier (Prajurit) and Civil
Servant (PNS) data [8]. The system requirements
shown in Table 1.
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Requirement Description
Dossier The system must allow
Management | uploading, viewing, and
organizing scanned
documents based on 32
personnel data elements
(Prajurit & PNS).

The system must
automatically calculate
tenure, retirement dates, and
rank progression based on
input data.

Search & | The system must provide
Filtering advanced search capabilities
by Name, NRP/NIP, Rank,
or Unit.

CRUD The system must support
Operations Create, Read, Update, and
Delete operations for
personnel records.

Security The system must implement
authentication
(Login/Logout) and role-
based access control.

The system must include an
automated backup
mechanism to prevent data
loss.

Performance | The web interface must be
responsive and load within 3
seconds.

Table 1. System Requirements

Automatic
Calculation

Reliability

The User Design phase involves the
iterative design of system architecture and user
interfaces utilizing the Unified Modeling
Language (UML). UML is a graphic-based
language used to visualize, specify, construct,
and document Object-Oriented  software
development systems [9], including Use Case
Diagrams, Activity Diagrams, and Flowcharts
alongside Entity-Relationship Diagrams (ERD)
for relational database structuring [10].

The Construction phase follows,
focusing on coding based on the approved
design, employing HTML, CSS, and JavaScript
for a responsive frontend, and native PHP for
backend logic, CRUD operations, and file
management without additional frameworks.
The database is implemented using MySQL as
the RDBMS, with XAMPP serving as the local
server environment. Accordingly, this system is
constructed using a three-tier architecture: 1.
Frontend Layer (Presentation), The web-based
user interface developed with HTML, CSS, and
JavaScript. 2. Backend Layer (Logic), A native
PHP server responsible for handling
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authentication, CRUD operations, automatic
calculations, and file management. 3. Database
Layer (Data), Manages MySQL data storage
alongside a structured file directory for dossier
documents.

Finally, the Cutover phase encompasses
system testing and implementation, where
Blackbox Testing is applied to validate input and
output functions without inspecting internal code
structures to ensure the application fully meets
Pusinfolahta TNI requirements prior to handover

[11].
3. RESEARCH RESULT

3.1. System Architecture

System architecture refers to the
fundamental organization of a system, embodied
in its components, their relationships to each
other, and the environment, often enabling the
spatial and physical separation of databases,
computational engines, and user interfaces to
enhance flexibility and scalability [12].
Accordingly, this system is constructed using a
three-tier architecture comprising a Frontend
Layer, a Backend Layer, and a Database Layer.
The Frontend Layer serves as the web-based user
interface developed with HTML, CSS, and
JavaScript, while the Backend Layer functions as
a PHP server responsible for handling
authentication, =~ CRUD  operations, file
management, and the backup system.
Furthermore, the Database Layer manages
MySQL data storage alongside file storage for
dossier documents. %

Admin

Frontend Layer
Web Browser
(HTML/CSS/JavaScript) File Storage
Son!

Backend Layer \
| PHP Server }—>|File Managementl

N\

I Authentication I |CRUD Operatlonl | Backup System I

i

Database Layer \

’ tb_Personel || admin

Backup Storage
| Backup/

vw_personel_

to_Pendidikan
lengkap

tb_Dokumen

Image 2. System Architecture

3.2. Flowchart
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Flowcharts are employed to represent
the specific algorithmic steps and process flow
within the program structure [13]. The proposed
system flowchart aims to enhance efficiency,
security, and reliability in the management of
personnel data and dossiers at Pusinfolahta TNI.

&
|

Admin Login

v

Admin manages personnel data

v

Data is stored in database

v

Admin uploads personnel dossier )

D are stored in
and linked to personnel data

(Admin View Personnel detail using

S A S SR

search filter

Image 3. Flowchart

3.3. Use Case Diagram

A Use Case Diagram is utilized to
model the system's functional requirements by
visualizing the interactions between users
(actors) and the system capabilities [14]. In this
context, the Admin possesses full access rights to
manage all data and information contained
within the system.

few Dashboard
Home
£ackup Personnd
,Apata and Dossie
View Profile
<<Extend>>
Belete Personne
% Data
llew Personnel <§E>dend>>
Data and Dossier }-
Lst

<<Extend>>_(Export Personnel

flew Personnel
Data and Dossier
Details _/

“<<Extend>>__ Export Personnel

Adiin Documents
‘Add Personnel
Data N z<Extend=>
Add Personnel

. Dossier
<<Extend>> Documents

 Extonds Polete Personne

- Dossier
Documents
<+ ecExtend>> -
Plelete Personn@

Dossier

<<Extend>: Documents
- pelete Personn
Dossier
Documents

Image 4. Use Case Diagram

Data

3.4. Entity Relationship Diagram

The  Entity-Relationship ~ Diagram
(ERD) is designed to model the database
structure by defining the entities, their attributes,
and the relationships between data to ensure data
integrity [15]. The tb_personel table stores the
personal and administrative data of soldiers and
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is linked via a one-to-many relationship with
tb_pendidikan and tb_dokumen. Furthermore, a
database View (vw_personel lengkap) is
implemented to perform real-time automatic
calculations for age, length of service, and
estimated retirement dates.

th_personel Admin

PK: id_pers - INT PK:id - INT

username : VARCHAR(50) UNIQUE
password : VARCHAR(255)

role : ENUM('admin’,'user’)
created_at : TIMESTAMP
updated_at : TIMESTAMP

nrp : VARCHAR(20)

nama : VARCHAR(100)
gender : ENUM(L','P")
pangkat : VARCHAR(50)
korps : VARCHAR(50)
jabatan : VARCHAR(100)
tempat_lahir : VARCHAR(100)
tanggal_lahir : DATE

agama : VARCHAR(10)

suku : VARCHAR(20)
gol_darah : VARCHAR(5)
alamat : TEXT

telepon : VARCHAR(15)
email : VARCHAR(100)

nik : VARCHAR(16)

no_kk - VARCHAR(20)
npwp : VARCHAR(25)
no_bpjs : VARCHAR(20)
nama_ayah : VARCHAR(100)
nama_ibu : VARCHAR(100)
status_nikah : VARCHAR(20)
nama_pasangan : VARCHAR(100)
tgl_nikah : DATE

vw_view_pers_personel_lengkap

All fields from tb_personel

“ |usia : INT (calculated)
*{tahun_lahir : INT (calculated)
tgl_pensiun : DATE (calculated)
masa_dinas : DECIMAL (calculated)
tmt_dinas : DATE (calculated)

One to Many
lama_dinas : DECIMAL (calculated)

tb_dokumen
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no_surat_nikah : VARCHAR(50)
suku_pasangan : VARCHAR(20)
1gl_lahir_pasangan : DATE

PK: id_dokumen : INT
FKid_pers : INT
FK id_pendidikan : INT

tmt_bahabatan : DATE
tmt_dinas : DATE
tmt_purnawirawan : DATE
sumber_masuk : VARCHAR(50)

jenis_dokumen : VARCHAR(100)
nama_file : VARCHAR(255)
path_file : VARCHAR(500)
tanggal_upload : DATETIME
keterangan : TEXT

Many fo Many

One to Many

tb_pendidikan Ops o Many

One to Many
PK: id_pendidikan : INT
FKid_pers : INT

kategori : ENUM(umum’,'militer’)
jenjang : VARCHAR(50)
nama_sekolah : VARCHAR(200)
nama_diklat : VARCHAR(200)
tahun_mulai : YEAR
tahun_selesai : YEAR

tb_dokumen_pendidikan

Oneto Mi'g‘ PK:id: INT

FK: id_pendidikan : INT
FK: id_dokumen : INT

Image 5. Entity Relationship Diagram

3.5. Activity Diagram

Activity diagrams are utilized to model
the workflow of a business process, illustrating
the sequence of activities, decision points, and
control flows within the system [16]. It
comprises several key activities, including
logging in, adding data, updating data, and data
management.

3.5.1. Login Activity
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Admin

System

Input Username & Password

Click Login Button

Valigate Form and Credentials

Display “Login
Falled” Message

Create Session &
Redirect to
Dashboard

Image 6. Login Activity

3.5.2. Add New Data Activity

Admin

System

Click Add Personnel Menu

Input Personnel Data and Dossier
Form
Click Save

Validate Data & Dossier

Save to Database Dispiay Efioy
Message

Image 7. Add New Data Activity
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3.5.3. Update Data Activity

Admin System

Click Edit Personnel Menu
Input New Personnel Data and
Dossier Form

Click Save

Validate Data & Dossier

Update Database

Display Error
Message

Image 8. Update Data Activity

3.5.4. Data Management Activity

Admin System

Click Personnei List Menu

Retrieve Data from Database
Display Data Table

Image 9. Data Management Activity

3.6. System Interface

The system interface is designed to
provide a user-friendly and visually coherent
layout that effectively supports efficient
personnel data processing and minimizes
administrative errors [17].

3.6.1. Login Interface

Image 10. Login Interface
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3.6.2. Add New Data Interface

&,

Image 11. Add New Data Interface

3.6.3. Update Data Interface

Image 12. Update Data Interface

3.6.4. Data Management Interface

Image 13. Data Management Interface

3.7. Blackbox Testing

Blackbox testing was conducted on the
key features, yielding the following results:

Feature Test Result
Scenario
Login Entering Success
valid and | (Validation
invalid active;
credentials. | session
locked after 5
failed
attempts).
Data CRUD Success (Data
Management | operations stored in DB;
(Create, input
Read, validation
Update, active).
Delete) on
personnel
data.
Dossier Uploading Success
Management | PDF/Image | (Files stored
in server
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documents | directory and
(<5MB). linked to
DB).
Search Searching Success
Filters some data | (System
with filters. | showed
related data).
Backup System Success
perform (System
Automated | Stores
Backup Backup
Data Automatic)

Table 2. Blackbox Testing

3.8. Quantitative Performance Analysis

To ensure the system meets operational
efficiency standards, quantitative performance
testing was conducted focusing on page load
speed and calculation accuracy in internal
usinfolahta TNI server.

Metric | Measured Analysis
Page 1.2 The lightweight
Load seconds native PHP
Time architecture ensures

rapid access even on
standard internal
networks.

The database View

Calcula | 0.05

tion seconds (vw_personel lengk

Speed ap) processes age
and tenure
calculations
instantly.

Backup | 12 Backup for 1000

records is efficient
and does not disrupt
server performance.
Table 3. quantitative performance testing

Speed Seconds

3.9. User Acceptance Test (UAT)

User Acceptance Testing (UAT) was conducted
with 5 staff members from Pusinfolahta TNI to
measure usability and user satisfaction. The
testing utilized a Likert scale (1-5) questionnaire.

Criterion Average Interpretation
Score (1-5)
Ease of Use | 4.4 Users found
(Usability) the interface
intuitive
Functional 5 Features match
Suitability the daily
administrative
workflow.
Visual 4.2 Text and
Clarity layout are
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clear and easy

to read.
Overall 4.53 The system is
Satisfaction ready for

deployment.

Table 4. User Acceptance Test (UAT)

3.10.  System Comparison

The comparison shows that the new
personnel data and dossier processing system
provides a more integrated, secure, and efficient

web-based  solution compared to  the
predominantly ~ manual,  device-dependent
methods of the current system.
Comparison | Current New
Platform Tends to Utilizes a
rely on web-based
desktop system.
application
s
Data Tends to be | single

Management | Performed | database, data
using calculation

desktop and storage
application | are
s. automated.
Dossier Tends to be | Stored within
Management | stored a document
locally management
system.
Data Security Features
Security and | depends on | authentication
Reliability user and
devices automated
backup.
Time Search and | Data search
Efficiency update and updates
processes are performed
are time- automatically
consuming | and rapidly.

Table 5. System Comparison

In a practical context, SI-PANDA
directly resolves the critical field issue of
administrative bottlenecks caused by manual
data processing. By automating tenure and
retirement calculations, the system eliminates
human errors inherent in the legacy spreadsheet
method, ensuring that decision-makers at Mabes
TNI have immediate access to accurate and
verified personnel data for strategic deployment.

4. CONCLUSION

Based on the design, implementation,
and testing results utilizing the Rapid
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Application Development (RAD) method, the
Personnel Data and Dossier Processing
Information System (SI-PANDA) has been
successfully implemented to resolve critical
administrative bottlenecks at Pusinfolahta TNI.
Specifically, the system addresses the reliance on
manual spreadsheet calculations and vulnerable
local file storage by transitioning to a centralized
web-based architecture. This shift delivers a
significant operational impact, where the
integration of automatic logic calculations
ensures accuracy in personnel tenure and
retirement dates, while the digital dossier
management feature drastically reduces
document retrieval time from minutes to
seconds, providing decision-makers with real-
time data for strategic deployment.

Furthermore,  data  security s
substantially improved through Role-Based
Access Control and automated backup
mechanisms that mitigate the risks of
unauthorized access and data loss. However, this
study  acknowledges certain  limitations,
including the system's deployment within a local
server environment (XAMPP) which limits
remote accessibility, the reliance on manual
input for legacy data due to the absence of
Optical Character Recognition (OCR), and the
interface optimization which is currently
restricted to desktop web browsers.

5. RECOMMENDATIONS

For further development, it is
recommended to add an Audit Log feature to
monitor user activity in detail, as well as
integration with the TNI Single Sign-On (SSO).
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