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PROJECT OVERVIEW

Luvina Software partnered with a Japanese client to design and develop
a smart bus monitoring and operations system for small-scale
transportation companies. The solution includes both a PC-based
management portal and a mobile web application for end users.
Alongside development, Luvina also provided expert consulting on
system architecture and infrastructure, proposing a cost-effective,
scalable serverless and microservices-based model.

This helped the client significantly reduce operational costs and remove
reliance on expensive, off-the-shelf products, improving profitability

while maintaining system reliability.

- Location: Japan

- Industry: Transportation

« Focus Area: Bus Operations

- Duration: 08/2023 ~ 11/2023

« Size:30.9 MM

« Service Offered: End-to-end web app and mobile app

development
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Client & Objectives

Our client is a local bus operator in Japan,
managing fewer than 15 vehicles per month.
They sought to build a dedicated operations
management system tailored to their needs,
as existing off-the-shelf services came with
prohibitively high maintenance costs (USD
100-280/month), making the business

unprofitable.

Key Requirements

A web-based platform for managing
company, vehicle, route, and schedule data,
as well as real-time operational monitoring.

- A mobile web application for passengers to
search and view bus schedules.

« Infrastructure consulting to design a low-
cost, scalable backend that suits small-

business operations.

Challenges Luvina’s Solutions

As a small business with limited budget and Luvina delivered a lightweight, scalable

resources, the client needed a cost-efficient system architecture using serverless

yet fully functional system; one that delivers infrastructure and microservices, enabling the
enterprise-level capabilities without the client to:

burden of complex infrastructure or high ' « Pay only for actual usage (per

monthly fees. They also lacked in-house IT request/month), eliminating fixed

staff, which meant the system had to be easy infrastructure costs.

to maintain and operate without dedicated » Avoid hiring system administrators, thanks

administrators. to automated backend services.

Easily scale the system as their business

grows, with clear and predictable cost
structures.

« We also proposed cost-effective GPS
tracking by integrating with existing
market-available GPS devices, removing

the need for expensive in-vehicle hardware.




PROJECT OVERV

Achievements

« 20% reduction in total system operating costs

-« Average cost per vehicle: only USD 10/month

- Zero need for IT staff to manage the system

« No hardware installation required on buses, using
affordable GPS devices instead

« Flexible and scalable system architecture ready for
future growth



JdVMLi0S VNIANT



KEY FEATURES

Admin (Web Interface): For Transport Operators = S—— oo [

Qi@

Vehicle Operations Monitoring

« Real-time vehicle list and map view

« Detailed view of each vehicle and bus stop

Performance Reports

« Export daily and monthly operation summaries Master Data Management
 Register and manage core data (vehicles, routes, stops) e
« Configure dispatch schedules L :
- Edit routes, vehicles, and onboard devices | o e - Z . °
User & Account Management e o |
- Manage system users and access rights
- Dedicated admin access
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Passenger Interface (Mobile Web App)

Bus Route Tracking
« Real-time route and location update

HANERSE : 170
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» Notifications and service policy information Bus Search Functions wor

vEoR

« Search by location, map, or ride history User Personalization
« Select preferred language
* View detailed announcements




USER CASE: Real-time Vehicle Monitoring

Bus operations staff can log into the system to:

Monitor active vehicles from a real-time vehicle list
Filter by office/branch to view localized vehicle data
View vehicle status notifications, such as:

- Early departure

« Late departure

« Unexpected stops

« On-time tracking
Track vehicle positions on an interactive map
Search for specific vehicles using keywords or

filters

Supervisors can drill down into each vehicle to:

See the current route being operated
Track the real-time progress along that route

View the full list of vehicles operating on the current

day

view_bus_list

<1>
Check the map

<1.1>

/,//" Choose the branch
- <include> —) <1.2>
View bus list
<EXRn'dSZ - <1.3>

View status of buses

e
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N <include>
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<ihlude>
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<1.2.1>
Choose the bus

<1.2.2>
View status of the bus

|

<1.2.3>
View bus on the map




USER CASE: Bus Stop Monitoring

Operations staff can log into the system to monitor and manage bus stops effectively:
» View list of all routes

- View and manage list of bus stops

« Customize and edit bus routes directly on the map

- Receive and view system notifications related to stops and routes

From each stop, staff can:

- View all routes passing through the stop

« Access historical data of buses that passed through
- Export stop history reports for operational analysis

- - <> <1.2.2>
d View Route List _-"|  Search for Bus Stops
7
<inc|/ud6> <e>§1efn/d>
7 7
s Pid
o <1.2> L~ <1.3.1>
pd | i ; Customize Color & Layer
P <inchud@s View Bus Stop List /)! _
7 - e Settings
s/ - Ve
T <incfude>
e
<extend> 7
. <1> <1.3> <1.3.2>
Admin User -——b < - , 1.3 S > : .
View Map Customize Map View (Google Map) | ~_ <include> Show Traffic Congestion
AN Info
‘\\\ \\
\\\\ <intlyde>
\\\ \\
<exte?1d>\\\ <1.4> \\‘ <1.3.3>
View System Notifications Zoom In/Out Modes
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USER CASE: Operational History Tracking

<1.3.1>
i Filter by Event Type
/
The system provides a dedicated screen to track <ta> /
/,’ Update Operational History //
historical operational data of buses. e angfde g ;_1-3-21 y
<exgena> / lneer oy Irme ocation
o o <1.2> s
. // - Search Operational History /- /
Key Functions: D 7 e <13.3>
. . . . i /s - Filter by Office
« View operational history of each bus by office, date, e /7 ndiades
< // //
or vehicle ID <1> cincludes Y P
) o Admin User -——M  View Operational ——Ec——e———u Filter O e:;t'i?:;al Histor %:_ ________ " <1.3.4> _
« Search and filter records within the last 2 weeks (data History List P Y [\ <includes | Filter by Route/Main Route
S W \\.
is stored in DynamoDB with a 14-day retention policy) o \1\ <hclyde>
. . . . . AN \\\\ N >l <1.3.5>
- For extended historical access, data is periodically N ends \ ;\mud@ Filter by Bus Stop
: N N <1.4> AR
archived to cloud storage 1 View Filter Conditions N N\
<e><tqr1d> N <1.3.6>
AN \ : H
N <include> Filter by Vehicle Number
. . "4 <1.5> \
AUtomated ArChlvaI Process: View Operational History Data Table \\\ <13.7>
« Every day at 4:00 AM, the system automatically: 4 Filter by Departure Time
: , : , oo
= Collects previous day's operational data by office eviation
= Converts data into CSV format
, 6 5] :
= Uploads the files to Amazon S3 R AN | IR 2023060600170 202506 S0 00, 42

Long-Term Data Access:

« CSVfiles on S3 are retained for up to 13 months | | |

« Admins can retrieve and export historical operational | el |
reports from S3 storage as needed




USER CASE: Vehicle Dispatch Scheduling

This feature enables administrators to manage and

monitor the dispatch schedules of all buses. EHlrysa—)laat
¢ 2023-04-20 ()

Key Functions:

« View the full dispatch schedule list, including:

= Assigned drivers

m VVehicle numbers

= Office/branch location

= Assigned work schedules EXM |1
- Search for specific vehicle operations | (§°C) n
« Update or replace work schedules for individual vehicles
« View detailed work assignments AR U | 2 3
- Export the complete vehicle operation schedule as a CSV file -
for reporting or backup p -




USER CASE: Vehicle Dispatch Scheduling

Admin User
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USER CASE: Create & Manage Vehicle Dispatch Schedules

Key Functions:

« Create and configure bus operation schedules
« Assign drivers and routes to each vehicle

« Set and update working shifts per vehicle

« Search for schedules by vehicle or date

« Export schedules as CSV files for reporting -
<1>
E::EH 3 View Work List
| G~T) M
setup_bus_shedule
R <1.1> includ |<1.1.1>f +
p— Replace Work <include> | Se ecé Date for
[ | REE opy v v
<2> 3> <4>
, <1.2.1> Execute Replace . Copy Work
<include> ~ Select Work Assign Work Schedule
, | Applicable
<include> Weekday l l l
<1> - <1.2.2> /
; g . <include> <1.2> <include> Select Parent <2.1> <3.1> <2.2/4.1>
| R o Admin User > View Bus ™ <Search Tab Route/Specific —| Confirm Replace Select Day of Week Select Day of Week]| |
a a e % & & 4 Schedule List
Route |
] : : 'V IV B 4 <include> \
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USER CASE: Route Management

Key Functions:
« View list of all registered bus routes

- Edit existing routes directly on the map

- Add, remove, or reconfigure bus stops on a route

« Monitor active/inactive route statuses

<1.1> <1.3.1>
cextendse” | View on Map (Google Maps) /] Filter by Master ID
/
/// /
P /
_ :
_ 7~ <extend> » <1.2> <|r}dude> <1.3.2>
e View Route Details SN Filter by Office _ _
P / dellides  edit coordinates
/////
, | <1> | <include> <1.3> < <1.3.3> EERE e
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N _
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~ \ =
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() (B ]




USER CASE: Bus Management

Key Functions:

- Register new buses into the system

« View all registered buses

- Edit vehicle details (plate number, office, type, etc.)

« Remove buses when no longer in operation

« Export the full list of buses as CSV

<extends>

<1.2>
Sort Vehicle IDs

view_bus <1.1>
7 View Office
/
/
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/éextend>/1 View Vehicle ID
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USER CASE: Passenger - Bus Search

Key Functions:

Search for buses by:

« Commonly used routes

« Destination or bus stop

- Map-based navigation

View upcoming schedules and live ETA (if available)

Commonly used routes

passenger-search-by-favorite

. <1> <include> <1.2> <include> <1.2.1> <include> <1.2.2>
Admin User M coetam T o R
accesses system opens search tab searches by favorite selects start & end
Map-based navigation
passenger-search-by-favorite
<1> <include> <1.2> <include> <1.2.1> <include> <1.2.2>
Passenger M ccnccvetam P el T performs map-based |-—--—- oy ,
accesses system opens search tab search selects start & end point
Destination or bus stop
passenger-search-by-destination
<1> <include> <1.2> <include> <1.2.1> <include> <1.2.2>
Passenger M e cvetam T M et P77 M ook dactinatine T

accesses system

opens search tab

search destination

selects destination
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USER CASE: Passenger - Search Result & Trip Details

Searching result

e Hidhkd

Key Functions: FH 2 R-EBRE £7

 View search result list with detailed info:
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USER CASE: Other Functionalities for admin

Other than the core features, administrators also have access to:
- User management (create/edit/delete accounts) Master Data
Management System Notifications
« Access control by roles */A/\‘\*
. . epe . UC_Monitor .
« System configuration and notification setup UC_Import data Vo UC_Export UC_Edit x
master master delete master )
changes _ UC_ Configure
| notification settings
> UC__ I_\/Ior?itor
Account notifications
Management
{/A/\A\} » UC_Edit notifications
UC_Create UC _Track UC_Edit UC_Delete
account account account account
»| UC_Delete notifications
User UC_Set user
/‘ Management | P roles
M\»
UC_Create user UC_Tra'cI-< user UC-E.d't user UC_Delete user UC_Unlock user
activity info




P TECHSTACKS

— Infrastructure: Using cloud AWS services

O0—o . r 1 |
&Y wye, I S o t 1
Amazon S3 AWS Cognito A atomay DynamoDB L
AWS Amazon S3 Amazon Amazon API AWS Amazon Amazon Amazon AWS Identity AWS
WAF CloudFront Cognito Geatway Lambda DynamoDB  OpenSearch CloudWatch  and Access  CodeBuild
Service Management
(IAM)

— GitLab: CI/CD, auto Deploy + sonar check

\
Autobeploy =, 0 4 sonarqube\\

auto Deploy + sonar check

—— Programing language —— Google

P plﬂhOﬂ : v VUe.jS 3 Google Maps APls  Google Maps Transit

Back-End: Python Font-End: Vue 3 Google map API Google transit API
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BPROJECTLIFECYCLE

Project life cycle (Master schedule imagine)

Do the same in the next Parts

*Week 1 *Week 2 *Week 3 *Week 4 *Week 5 *Week 6
*URD
Part 1 Part 2 Part 3
*SRS & UI
*Mockup Part 1 Part 2
*API Design part 1 Coding part 1 Design part 2 Coding part 2 Design part 2
*Smock test Create part 1 Test part 1 Create part 2 Test part 2
*SAD
Update

Infra Design




g PROJECT LIFECYCLE

Project file cycle visualization

Requirement

: Part1~Partn ’ Y N . Part1~Partn
Requirement Analysis Analysis Analysis
Gathering :I, |—) |—) |—>
System Analysis | Design Design Design
i — — — The last Part
todlig | Imlementation Imlementation Imlementation (IT only)
The last Part _ L |_) L
(IT only) Testing | Testing Testing Testing
Out of Scope Implementation j/ Deployment Deployment Deployment
Operation & Out of —> SN —> S > S
Maintenance Scope © ©




# TIMELINE

DESIGN-CODE

Design:

+ SAD

+ Infra Design
+ URD

+ SRS

+ API Design
Code:

+ Font End

+ Backend

+ Smock

TEST

01/2023 - 12/2023
Development

Part 1: Account Authentication & User Roles
UC1: Admin User Login

UC2: Root User Account Management

UC4: Root User Login

UC12: General User Login

Part 2: User & Master Data Management
UC5: Manage Non-Root Users
UC6: Master Data Management

Part 3: Bus Operation Monitoring
UC11: Operation Report Monitoring
UC13: Route Tracking

UC14: Bus Tracking

Part 4: Bus Devices & Scheduling
UC9: Bus Device Management
UC10: Bus Schedule Management

Part 5: Route & Vehicle Management
UC7: Route Management
UC8: Bus Management

Part 6: Notifications, Settings, Search
UC3: Notification Management

UC18: System Settings

UC16.1: Search by Destination

UC16.2: Search via Map

Part 7: UI Personalization & Language
Options

UC15: Policy Information Display
UC16.3: Search by Trip History

UC17: Language Preferences

Test:
TestIT
Test System

12/2023 - 03/2024
CR

» Additional features were developed beyond
the original scope, based on evolving
business needs.

* Luvina handled CRs efficiently to ensure
smooth deployment and alignment with

customer expectations.

Test:
TestIT
Test System

04/2024 - now
Post-launch Maintenance

» Continued support for feature

enhancements and system maintenance.

» Implementation of new feature modules as

per customer feedback and operational

needs.

Test:
TestIT
Test System




¥ TEAM STRUCTURE

Luvina’'s Dev team

Requirement analyze

Vietnamese

[ @] Japanese

Team Leader

Communicator

Team Leader

2 BAs

Assign

Design Team

DEV

DEV Team

Contract, NDA, invoice

Test Team

Monitoring and project management consulting

DEV

Solve difficult technical problems and support
research into new technologies

Monitor compliance with rules and procedures

PIC
Paper work
AMO °
PMO
R&D
QA




https://luvina.net/

info@luvina.net

Tel: (84) (24) 3793 1103 (ext 0)
Fax: (84) (24) 3793 1106
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OUR OFFICES

Headquarter in Hanoi, Vietnam: 4F, Hoa Binh
Tower, 106 Hoang Quoc Viet Str., Nghia Do Ward,
Hanoi City, Vietnam.

Branch in Da Nang, Vietnam: 18F, 2 Quang
Trung Str., Hai Chau Ward, Da Nang City, Vietnam.

Branch in HCM City, Vietnam: 38/1 Nguyen Van

Troi Str., Cau Kieu Ward, Ho Chi Minh City, Vietnam.

-'—“;g

Branch in Japan: R612, Kanagawa Science Pask
(KSP), 3-2-1 Sakado, Takatsu-ku, Kawasaki-shi.

Representative office: 38N Almaden Blvd, Unit
125, San Jose, California 95110-2720, United States.

Luvina Software Private Limited: 60 Paya Lebar

road, #06-28, Paya Lebar Square, Singapore 409051.
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