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Abstract- Event organizing system is a challenging task. 

Conventional ways like paper-based invitation, physical 

tickets, and manual attendance recording which are mostly 

utilized in the educational sector and businesses. 

Traditional ways like calling the attendants one by one, 

physically giving the badges, and checking the IDs are 

becoming problematic as these are labor-intensive, prone 

to human errors. Efficiently managing the crowd through 

identity checking and security measures becomes a tough 

task due to the large scale of university events such as 

festivals, conferences, and institution-wide activities. To 

overcome these limitations, this paper presents an 

approach of consistency-driven data synchronization for 

offline-capable event platforms with automated ticketing 

systems that are able to facilitate invitation handling while 

ensuring security in the ticket distribution processes. The 

tool collects the participant information in an electronic 

spreadsheet format together with the particulars. As are 

their identities, contact emails, and telephone records. The 

data checks to automate the identification of absent, 

repeated, or incorrect entries. After the confirmation of the 

correctness of the data, a personal QR code enabled 

electronic voucher is created for each attendee's identity 

and is sent via their inbox. The implementation of an app 

that can scan the barcodes for immediate validation checks 

both on the legitimacy and current use of tickets is present 

at the venue. In this paper introduce an effective way to 

ensure the prevention of unauthorized entry, shared 

passes, and repeated registrations.  
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I. INTRODUCTION 

 

Event management plays a vital role in the successful 

running of large-scale college festivals, seminars, 

workshops, and cultural programs. However, 

traditional methods such as manual ticket distribution, 

phone-based invitations, physical passes, and paper-

based verification have become slow, inaccurate, and 

hard to scale. Besides, these methods also raise the 

chances of counterfeit entries, duplicate tickets, and 

crowd mismanagement. In order to surpass these 

drawbacks, the proposed system features a 

Consistency-Driven Data Synchronization Model for 

Offline-Capable Event Management and Automated 

Ticketing. Instead of handing the work over to the 

staff, organizers simply upload an Excel file, and the 

system automatically generates secure QR-based 

tickets and sends them to the participants via email. 

Any missing or incorrect data is detected at the point 

of contact. 

 

Event management by hand is a waste of time and is 

likely to be performed wrongly as distributing tickets 

consumes a lot of time while verification at entry gates 

is also slow. Moreover, the system is open to 

counterfeit or duplicate entries, does not allow real-

time attendance tracking, and is heavily dependent on 

the use of handwritten lists, which are often laced with 

errors. Besides, the uncontrolled flow of the crowd and 

the reliance on the judgment of volunteers further 

increase the likelihood of mismanagement and 

inconsistencies during events. 

 

This paper is all about the general benefits of an 

automated event management system. One of the major 

points of the paper is that: 

• The proposed system introduces an automated and 

secure approach to event management by 

generating digital tickets with unique QR codes 

directly from uploaded Excel files.  

• Tickets are automatically delivered to participants 

via email, while built-in data validation detects 

missing emails, incorrect details, and duplicate 

records.  
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• The system supports offline-first QR scanning 

using local SQLite storage and synchronizes scan 

logs with the server once internet connectivity is 

restored.  

• It limits the occurrence of the same ticket being 

used, ensures that data merging from different gate 

devices is done without any conflicts through a 

CRT-based mechanism, and enables multiple entry 

points to be scanned simultaneously. 

• Provide enhanced security and fast QR verification 

in less than one second, the system significantly 

improves efficiency and reliability during events. 

 

II. LITERATURE REVIEW 

 

The Local-First software concept by Kleppmann et al. 

(2019) is a good example of user-centric design where 

apps can work fully without a network. They point to 

CRDTs as the means for conflict resolution, thus 

ensuring reliable distributed data merging. The paper 

"Auto merge" (2020) argues that JSON-based CRDTs 

are a good choice for developers who want to keep 

their systems strongly consistent even when 

distributed and offline. The LSM-tree–based logs 

(O’Neil et al., 1996) are a good example of efficient 

write-first logging that can be used in offline 

synchronization engines. The research on offline-first 

Android synchronization (IJSR, 2018) supports that 

log-based batching is a way to ensure robust recovery 

after the connection is restored. All these pieces of 

research together serve as a confirmation that the log-

structured synchronization design of Go Event is 

doable. 

 

a. Local First and Offline First Computing  

Local-First Software is a concept that encourages 

developers to create applications that can operate fully 

without any network connection and can synchronize 

easily when online. Kleppmann et al. highlight that 

such systems offer users control and assurance at the 

same time that they do not have to depend on the cloud 

[1]. The offline-first architectures are designed in such 

a way that, for example, data updates, or ticket 

validations can go on as usual even if the network is 

down. 

 

b. Conflict Free Data Structures (CRDTs) 

CRDTs offer a method that is mathematically certain 

whereby the merging of distributed changes can be 

done without conflicts [2]. Auto merge is an influential 

CRDT-based system that allows real-time 

synchronization across edge devices, thus updates can 

be combined deterministically [3]. Further research 

reveals that CRDTs facilitate the creation of 

collaborative, distributed applications and are very 

suitable for the scenarios of event-management where 

several volunteers or gatekeepers work at the same 

time [5]. 

 

c. Synchronization in Mobile and Offline Systems 

Researches into offline-first Android systems reveal 

that the issues of inconsistent connectivity, data 

divergence, and battery limitations in mobile 

environments are the major challenges [4]. LSM Tree 

(Log Structured Merge Tree) architectures are 

designed to enhance the writing performance and 

power consumption, thus they are the base for offline 

databases like SQLite, LevelDB, and RocksDB [7]. 

Research on Federated synchronization reveals the 

possibility of local devices keeping their updates and 

then efficiently merging them with the central server 

when they get online [9]. Some other documents 

describe the synchronizing of work in real life 

scenarios such as queued operations, operation logs, 

and version tracking that help to avoid conflicts [6]. 

 

d. Cloud Based Ticketing Platforms 

Event bright is a platform that offers features like 

advanced event promotion and ticket sales and thus is 

heavily reliant on the internet for ticket validation, 

which is an issue in offline venues [10]. Who’ve 

provides hybrid-event features, analytics, and the 

interactive experience of the attendee, but like the 

others, it needs cloud connectivity for real-time 

updates [11]. 

 

e. Open Source and Decentralized Solutions 

Just as mobilizing enable communities to manage 

events in a decentralized manner, but they do not have 

the capability of robust offline scanning or automatic 

syncing [12]. Ticket bud is an assistant for event 

promotion and ticketing that in return may bring some 

extra costs or complexity that would not be suitable for 

student-led or small-scale events [13]. 
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III. METHODOLOGY 

 

The methodology adopts an offline-first strategy to 

provide event operations that are dependable under 

network conditions that are intermittent or non-

existent. First, organizers upload attendee data, and 

then the system creates secure, encrypted QR codes 

and saves all ticket records locally in a SQLite 

database on the device. During the event, QR codes 

are scanned and validated totally offline using local 

verifications, thus, fake or duplicate entries are 

effectively excluded. Each scan is saved in a log-

structured offline table with the ticket ID, timestamp, 

status, device ID, and synchronization status. A 

background synchronization engine is always 

checking for network availability and when the 

connection is back, it sends the unsynced logs to the 

server, gets the updated states, and applies the conflict 

resolution.  

 

In order to keep data consistent between several 

devices, the system uses a Last-Write-Wins (LWW) 

strategy together with CRDT-inspired merging to 

guarantee that the first valid scan of a ticket is the one 

that is recognized while all other scans are considered 

duplicates.  

 

a. Overall System Architecture 

GoEvents system is based on a client–server 

architecture with an offline-first design, which is aimed 

at ensuring the continuity of event operations. The 

client side is a mobile application developed with React 

Native/Expo and runs on tablets and smartphones. It is 

in charge of the user interface, ticket booking, event 

information display, and offline log storage, while it 

also periodically checks for the internet connection in 

order to synchronization can be triggered. The backend 

server built with Node.js and Express.js is in charge of 

authentication, system updates, event data processing, 

and the communication with the online database is in 

fig [1].  

 

The system makes use of two databases. The first one 

is an online MySQL database which is aimed at storing 

event details, user information, and synchronized logs. 

The second one is an offline SQLite database located 

on the client device and meant to provide support for 

offline usage by recording all user actions until 

successful synchronization takes place.  

 
Fig. 1. Block diagram of client–server architecture. 

 

b. Data flow diagram 

The working mechanism of event management system 

ensures a timely management of events using 

automated ticketing mechanism using advanced 

techniques. The overview of method is illustrated in 

fig [2]. 

 

 
Fig. 2. Workflow of event management system. 

 

 
Fig. 3. DFD 1 of event management system. 
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c. Uml diagram 

The Uml consist of the User and admin modules. The 

user consist of: Register, Login, Book Ticket, Check 

Event, Receive Ticket, Sync Data.  Admin: Create 

Event, Update Event, View Reports 

 

 
Fig. 4. Usecase diagram of event management 

system. 

 

d. Sequence diagram 

 

 
Fig. 5. Sequence diagram of event management 

system. 

 

 

E. working of the system 

The GoEvents system efficiently manages ticketing 

and event operations in both offline and online modes 

by using local SQLite storage to record all user 

interactions. A structured log table ensures data 

persistence by tracking actions with timestamps and 

sync status. When connectivity is restored, a 

background sync engine automatically synchronizes 

pending actions with the online MySQL database, 

remaining idle otherwise to conserve system 

resources.  

 

 
Fig. 6. Sync Engine Diagram of event management 

system. 

 

IV. METHODOLOGY IMPEMENTATION 

 

The development of the proposed Consistency-Driven 

Data Synchronization Model for Offline-Capable 

Event Management and Automated Ticketing 

Platform was carried out in a systematic and phase-

wise manner. Each stage of the project was planned 

and executed based on software engineering principles 

to ensure reliability, scalability, and completeness of 

the final system. The overall progress of the work is 

summarized below:   

 

a. Implementation Techniques  

Problem Analysis and Requirement Gathering is the 

first phase that was centered on understanding the 

challenges of event management systems in the real 

world that are currently used in colleges and 

institutions. To uncover issues of the operation, the 
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event organizers, volunteers, and students were 

interviewed in detail. Manual ticket handling, fake 

entries, slow verification, and network dependency 

were the problem areas that were pointed out. On the 

basis of this analysis, the functional and non-

functional requirements were determined. Besides 

that, a comprehensive study of offline-first systems, 

synchronization models, QR-based ticketing, and log-

based data management was carried out through a 

literature review.  

 

b. Data and User Study 

The The entire system design was centered on the 

offline-first model that was chosen as the leading 

design principle. The main architecture of the mobile 

app, the local storage based on SQLite, the 

synchronization method based on the log, the backend 

API architecture, and the centralized MySQL database 

were the key design features that were decided. To 

show the system interactions and the data flow between 

the components more clearly, block diagrams, use-case 

diagrams, and data flow diagrams were drawn.  

 

During this period, the backend was realized with the 

use of Node.js and Express.js technology. APIs were 

implemented to support various functions such as event 

creation and management, participant data upload 

through Excel, QR ticket generation, user 

authentication, ticket validation, synchronization, and 

attendance reporting. Besides that, security features 

like role-based access control and data validation were 

added, and the MySQL database schema was designed 

and implemented to keep event data, participant 

information, and validation logs.  

 

Mobile Application Development was made with 

React Native (Expo) so as to be able to work on 

different platforms. The main functionalities were QR 

code scanning, offline ticket validation, local SQLite 

database integration, offline log generation, automatic 

network connectivity detection, and background 

synchronization triggering. The user interface was kept 

very simple and effective so that volunteers and gate 

staff could work efficiently even in a high-crowd 

situation.  

 

Synchronization Logic Implementation in this stage, 

the team worked on the implementation of a tailor-

made log-based synchronization engine that would 

coordinate data sharing between the offline devices and 

the central server, hence ensuring data integrity. Every 

offline operation was registered in structured logs 

saved locally. The synchronization component 

periodically verified network status and it was 

automatic in that it uploaded unsynced logs whenever 

a stable connection was found. To guarantee data 

integrity, mechanisms for conflict detection and 

duplicate prevention were also included.  

 

System Integration and Testing is the work on each 

module was finished, the full system integration was 

performed. The system was put through its paces under 

numerous conditions, such as online-only mode, 

offline-only mode, interrupted network conditions, and 

multi-device concurrent validation. Aside from 

functional testing, the performance testing was also 

carried out to assess system stability, accuracy, and 

reaction time, with the problems that had been 

identified being solved by iterative debugging.  

 

Performance Evaluation and Optimization of a system 

is determined by various factors such as the speed with 

which a ticket is verified, the reliability of the system 

when it is offline, the extent of the delay in 

synchronization, the consistency of the database, and 

its capability of handling server load. Based on the 

results of the evaluation, the QR getting the speed was 

one of the optimizations that were carried out to reduce 

the synchronization overhead as well as to improve the 

battery efficiency of the mobile devices.  

 

Documentation and Reporting isthe main emphasis of 

the final chapter was on drafting extensive technical 

documents such as the project report, user manuals, 

system diagrams, test case reports, and the plan for the 

next phase of the project. All development activities, 

the design decisions, and testing results were recorded 

according to the academic norms.  

 

V. CONCLUSION 

 

This paper introduces a Consistency-Driven Data 

Synchronization Model for offline-capable event 

management systems that can be integrated with an 

automated QR code-based ticketing system. The 

suggested system overcomes the main shortcomings 

of inefficient traditional manual event management 

methods, which are also susceptible to fake or 
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duplicate entries and require continuous network 

connectivity. The system, by using an offline-first 

architecture with local SQLite storage, log structured 

synchronization and CRDT-inspired conflict 

resolution, guarantees that the operations will not be 

interrupted, the tickets will be validated securely and 

the data will be consistent across all the devices. 

 

The combined use of automated ticket generation, 

two-level QR code verification and background 

synchronization elevates the event operations speed, 

accuracy and security to a great extent. The method is 

strong enough to handle large-scale events with 

multiple entry points and can tackle intermittent 

network connectivity without any compromise in data 

integrity 

 

The testing of the system reveals that it is capable of 

performing ticket validation tasks very quickly, 

resolving conflicts efficiently and facilitating 

synchronization between offline devices and the 

central server without any inconvenience. The 

modular design of the system makes it possible to 

scale it up as well as integrate it with other features 

like real-time analytics, attendance tracking, and 

hybrid online and offline event management. 

 

Summing up, the system that has been proposed is a 

trustworthy, safe and efficient tool for academic 

institutions and event organizers to use; thus, it is able 

to solve the problem of operational challenges in 

conventional event management effectively. Next 

steps could be embedding AI-based crowd analytics, 

predictive load balancing for multiple gates, and 

integration with broader campus management systems 

to further optimize event experiences. 
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