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Abstract: StayMate is an intelligent web-based platform developed to ease the process of roommate 

selection in hostel environments, particularly for university students and working professionals. The 

application integrates user preferences, lifestyle habits, and personality traits through AI-based 

algorithms to deliver accurate compatibility matching. By offering a seamless and personalized 

roommate discovery experience, StayMate aims to eliminate friction in co-living scenarios and improve 

satisfaction among hostel residents. 
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I. INTRODUCTION 

In the modern age of digital convenience and personalization, the traditional methods of allocating hostel roommates 

are becoming increasingly outdated. Most institutions and hostel administrators still rely on random assignment or basic 

demographic information (like gender and department) to place students and professionals into shared living spaces . 

This often leads to mismatches in lifestyle habits, personality clashes, and uncomfortable living situations that 

negatively impact mental well-being, academic performance, and social harmony. 

StayMate is a smart, AI-driven web application designed to revolutionize the way roommates are matched in hostel 

environments. The core philosophy behind StayMate is that shared living should be as harmonious and personalized as 

possible. By considering a variety of data points—including personality traits, sleep cycles, cleanliness preferences, 

introversion/ extroversion, and other lifestyle factors—StayMate provides a more human-centric approach to roommate 

selection. 

This project emerges at a time when digital transformation is reshaping how people interact, live, and make decisions. 

Students and young professionals are more digitally aware than ever, and they increasingly seek autonomy and 

personalization in all aspects of life, including their living arrangements. StayMate aims to fill this gap by creating an 

intelligent matchmaking platform that ensures co-living compatibility using smart algorithms, while also enabling 

transparency and interaction before finalizing roommate pairings. 

Moreover, StayMate is not just a tool for individuals—it serves as a digital assistant for hostel authorities, helping 

streamline the allocation process with minimal manual intervention. This dual-utility system ensures both 

administrative efficiency and user satisfaction. 

 

1.1. Motivation 

Living in a shared hostel environment can be a profoundly formative experience, especially for university students and 

early-career professionals. However, this experience can quickly become stressful or even detrimental when roommates 

are mismatched. Traditional roommate assignment methods—often based on nothing more than roll numbers, 

departments, or arbitrary order—completely overlook the nuanced human factors that determine compatibility in shared 

living spaces. The increasing complexity of modern lifestyles demands smarter solutions. Students today maintain 

diverse routines, hobbies, study patterns, and cultural backgrounds. Some may prefer a quiet environment, while others 

thrive in social and collaborative spaces. Some are early risers; others are night owls. Without consideration of such 

preferences, conflicts frequently arise, leading to dissatisfaction, frequent room changes, and mental health issues. From 

the administrative side, hostel authorities also struggle with manually assigning roommates, handling complaints, and 
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managing reallocation requests. This not only adds to their workload but also reflects poorly on the institution’s ability 

to provide a supportive living environment. 

Our motivation for creating StayMate stems from these recurring problems. The aim is to empower both users and 

administrators by introducing a data-driven, user-centric system that: 

 Reduces friction caused by personality and habit mismatches. 

 Offers a transparent and efficient roommate discovery process. 

 Helps build long-term, positive co-living relationships. 

In addition, we recognize the growing importance of digital identity. Today’s students are not just looking for 

roommates—they’re looking to grow their networks, showcase their professional interests, and manage their online 

presence. StayMate’s multi-platform profile integration, allowing users to link and manage accounts like GitHub, 

LinkedIn,Google Sites, and even Instagram, adds a modern touch that sets it apart from traditional roommate finders. 

 

1.2 Scope 

StayMate is designed to address the specific needs of university students, young professionals, and hostel authorities. 

The core aim of the project is to provide an efficient, user-friendly platform for finding compatible roommates based on 

AI-driven algorithms, improving co-living experiences in hostels and shared accommodations. The scope of the project 

includes: 

Primary User Groups: 

o Students: University or college students residing in hostels who need assistance in finding a compatible roommate to 

ensure a comfortable living arrangement. 

o Young Professionals: Individuals working in shared accommodations who seek compatibility in terms of living 

habits, lifestyle, and preferences. 

o Hostel Authorities: Admins responsible for organizing the allocation of rooms and ensuring that roommates are 

matched efficiently, reducing administrative overhead 

and potential conflicts. 

 

Key Features and Functionalities: 

o User Authentication and Onboarding: A secure and intuitive registration and login system that allows users to input 

personal data, preferences, and habits. 

o AI-Based Roommate Matching: A hybrid algorithm combining rule-based filtering and collaborative filtering to 

provide the best roommate matches based on users’ preferences, lifestyle, and personality traits. 

o Communication Module: A real-time messaging feature for users to connect, discuss, and confirm roommate pairings 

before finalization. 

o Roommate Suggestions: Automated suggestions of compatible roommates based on compatibility scores derived 

from user profiles. 

o Feedback System: A post-assignment feedback system that collects user input to continuously improve the matching 

algorithm and user experience. 

 

Future Potential Expansions: 

o University and Hostel Management Integration: Integration with existing university and hostel management systems 

for better coordination and automated room assignments. 

o Expansion to PGs and Rental Accommodations: Extension of the platform to other shared accommodation types such 

as Paying Guest (PG) setups and rental apartments, adapting the matching system for a wider range of users. 

o Mobile Application Development: Creation of dedicated mobile apps for Android and iOS to make the service more 

accessible and user-friendly, especially for on-the-go users. 
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Operational Scope: 

o User Engagement: Ensuring that the system maintains a smooth user experience from onboarding through to 

matching, and that feedback loops help improve the matching process. 

o Hostel/PG Admin Tools: Providing hostel administrators with tools to manage user data, oversee assignments, and 

access analytics on roommate compatibility and feedback 

 

II. PROJECT BACKGROUND 

The concept of StayMate stems from the growing need for personalized, data-driven solutions in the realm of shared 

accommodations such as hostels, Paying Guest (PG) facilities, and rental apartments. Traditional methods of roommate 

allocation, especially in hostels, are often rudimentary and arbitrary, typically based on factors like availability or 

geographical proximity rather than personality compatibility or lifestyle preferences. This can lead to mismatches and 

discomfort, creating an environment prone to friction among roommates. 

Hostels, which house a large number of university students and young professionals, often lack structured systems for 

roommate pairing. This problem persists across a variety of accommodation types, including shared flats, student 

dormitories, and co-living spaces. These environments are characterized by diverse groups of people with differing 

schedules, habits, and personalities, making compatibility a critical factor in ensuring harmonious living. 

Several existing platforms in the market, such as Roomster and Roomi, offer roommate-matching services but cater 

primarily to rental housing markets and aren't tailored to the unique needs of hostel living. These platforms often lack 

integration with the institution’s room allocation system, and their matching algorithms do not take into account the 

particularity of hostel environments, where users typically share communal facilities and have differing living 

arrangements. 

StayMate aims to fill this gap by leveraging AI-based algorithms that not only consider basic user information but also 

analyze personality traits, habits, and preferences to ensure better compatibility. By automating the roommate matching 

process and making it data-driven, StayMate promises to reduce the chances of conflicts, enhance the living experience, 

and ultimately improve the overall quality of life for hostel residents. 

Moreover, AI-driven compatibility matching is a relatively under-explored area in the field of shared accommodation 

platforms, particularly in the context of hostels. StayMate builds on this niche by offering a tailored, smarter solution 

designed specifically for the needs of students and young professionals who are looking for more than just a random 

roommate—they need a companion with whom they can share their space comfortably 

 

III. CLOUD COMPUTING BASICS 

The way businesses, especially those in the healthcare industry, handle and analyze data has changed significantly as a 

result of cloud computing. Institutions can access a wealth of computing resources and services via the internet by 

utilizing the cloud, which provides flexibility, scalability, and cost-effectiveness that are unmatched by traditional IT 

methods. The definition, salient features, service models, and deployment models of cloud computing are all covered in 

this section. It offers a starting point for comprehending how it is used in healthcare. 

 

3.1 Definition of Cloud Computing and Its Essential Features 

 In order to provide economies of scale, flexible resources, and quicker innovation, cloud computing distributes 

computer services—such as servers, storage, databases, networking, software, analytics, and intelligence—through the 

internet ("the cloud"). In order to reduce operating expenses, run infrastructure more effectively, and scale as company 

needs change, users usually only pay for the cloud services they use (Abughazala, 2024; Sandhu, 2021; Suganthi et al., 

2021; Sunyaev & Sunyaev, 2020). 

 

Key Characteristics: 

On-demand self-service: Usually using a web services interface, users can allocate computer resources without needing 

to communicate with a human. 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology  

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 9, May 2025 

 Copyright to IJARSCT         DOI: 10.48175/IJARSCT-27028  204 

    www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
Wide-ranging network access: Resources are accessible via the network and through common methods that encourage 

the use of various thin or thick client platforms (e.g., laptops, tablets, workstations, and mobile phones). 

Resource pooling: Using a multi-tenant model, the provider's computer resources are combined to serve numerous 

customers, with various virtual and physical resources being dynamically allocated and reassigned in response to 

customer demand. 

Rapid elasticity: In order to scale quickly both inside and outward in accordance with demand, capabilities can be 

elastically provisioned and released. 

Measured service: By utilizing a metering capability at a level of abstraction suitable for the type of service (such as 

storage, processing, bandwidth, and active user accounts), cloud systems automatically regulate and optimize resource 

use (Saraswat & Tripathi, 2020; Sehgal, Bhatt, & Acken, 2020; Sunyaev & Sunyaev, 2020). 

 

SERVICE MODELS 

Infrastructure as a Service (IaaS): This approach uses the internet to deliver virtualized computer resources. With an 

IaaS approach, users can run any operating system or application and have access to virtual servers, storage, and 

networking without having to worry about maintaining the underlying cloud infrastructure. Because of its great 

scalability and flexibility, IaaS is perfect for workloads that are sporadic, experimental, or subject to sudden changes 

(Ernawati & Febiansyah, 2022; Malla & Christensen, 2020).  

Platform as a Service (PaaS): PaaS provides a cloud-based environment for development and deployment, enabling 

users to create, execute, and oversee applications without having to deal with the hassle of constructing and maintaining 

the underlying infrastructure that is usually involved in the process. Developers that wish to automate application 

testing and deployment services will find this paradigm useful (Isharufe, Jaafar, & Butakov, 2020). 

Databases and application software are made available to customers through Software as a Service (SaaS). The 

platforms and infrastructure that power the apps are maintained by the cloud providers. Organizations no longer need to 

install and execute apps on their desktops or in their data centers thanks to SaaS, which is usually accessed through a 

web browser. As a result, the price of purchasing, maintaining, and supporting software is decreased (Raghavan R, KR, 

& Nargundkar, 2020; Taufiq-Hail, Alanzi, Yusof, & Alruwaili,). 

 

DEPLOYMENT  MODELS 

Public Cloud: Third-party cloud service providers own and run public clouds, which use the internet to distribute their 

servers and storage. In a public cloud, all supporting infrastructure, including software and hardware, is owned and 

operated by the cloud provider. Web browsers are used by users to access services and manage their accounts.  

Cloud computing services utilized solely by one company or organization are referred to as private clouds. A private 

cloud can be hosted by a third-party service provider or physically housed in the company's on-site data center. 

Nonetheless, it is kept up to date on a private network, providing the security and command of a specialized setting. 

Hybrid Cloud: Hybrid clouds are a combination of public and private clouds connected by technology that permits the 

sharing of apps and data between them. A hybrid cloud gives enterprises more deployment options and flexibility by 

enabling data and apps to flow between private and public clouds. It facilitates the optimization of current security, 

compliance, and infrastructure.  

Community Cloud: Supporting a particular community with common concerns (e.g., mission, security requirements, 

policy, and compliance issues), a community cloud is shared by multiple organizations. It can operate on-site or off-site 

and be managed by the organizations or a third party (Khan et al., 2022; Wurster et al., 2020). 

The efficiency, security, and scalability of healthcare services and data management procedures can be greatly impacted 

by the choice of service and deployment models, thus it is essential to have a solid understanding of these foundational 

aspects of cloud computing before investigating its applications in the healthcare industry. 
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IV. LITERATURE SURVEY 

The field of roommate matching, particularly through AI algorithms, has seen some research and application in social 

networking platforms, recommender systems, and co-living spaces. Below is a survey of the key literature and related 

work that helped shape the development of StayMate: 

1. Roommate Matching Algorithms in Social Networks: 

o Focus: This paper discusses graph-based matching systems used in social networks to match roommates based on 

mutual friends or shared interests. These algorithms often utilize network data to create compatibility scores between 

individuals, drawing from their social circles to identify suitable matches. 

o Contribution to StayMate: StayMate’s algorithm combines these graph-based methods with other preference-based 

matching techniques to enhance compatibility beyond just social network data, factoring in detailed lifestyle 

preferences and personality traits. 

o Reference: IEEE Xplore 

 

2. Enhancing Co-living Experiences Using AI 

o Focus: This paper explores the role of AI in optimizing shared living spaces, with a specific focus on how AI can 

improve roommate matching, space allocation, and interaction between residents. It introduces the idea of using 

machine learning to predict co-living dynamics and resolve conflicts. 

o Contribution to StayMate: The research underlines the importance of leveraging AI for improving the co-living 

experience by factoring in both functional compatibility (e.g., sleep schedules) and psychological compatibility (e.g., 

personality traits). StayMate incorporates this idea into its AI-based matching engine, which uses hybrid algorithms to 

ensure better roommate pairing. 

o Reference: ACM Digital Library 

 

3. Recommender Systems in Roommate Matching 

o Focus: This paper presents a comparative study of various filtering techniques used in recommender systems to match 

roommates. It discusses both collaborative filtering (where past users’ choices are considered to recommend matches) 

and content-based filtering (matching based on user profile attributes such as habits and interests). 

o Contribution to StayMate: The study has been influential in the development of StayMate’s AI-based matching 

engine, which employs a hybrid model of collaborative and content-based filtering to match roommates based on both 

user data and past interactions. o Reference: Springer Link 

 

V. METHODOLOGY/WORKING 

The methodology behind StayMate is driven by the integration of AI algorithms, user preferences, and real-time 

communication. The system utilizes a structured workflow, starting from user onboarding to the final roommate pairing 

and feedback collection. Below is a detailed breakdown of the methodology and how StayMate works: 

1. Data Collection & User Onboarding 

Objective: Gather comprehensive data from users to create a detailed profile, including both personal and lifestyle 

information.● User Registration: The user begins by signing up via a secure authentication system (Firebase 

Authentication or JWT). This ensures data privacy and security. 

Profile Customization: The user is asked to complete a detailed onboarding survey, which includes: 

o Demographic Information: Age, gender, location, etc. 

o Lifestyle Preferences: Sleep patterns, cleanliness habits, social activity preferences, etc. 

o Personality Traits: Users take a personality quiz to assess traits like introversion vs. extroversion, tidiness, and 

communication style. This data is key for matching users beyond just preferences. 

 

2. Preference Prioritization and Matching Criteria 

Objective: Tailor the matching process to each user's specific preferences and prioritize key compatibility factors. 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology  

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 9, May 2025 

 Copyright to IJARSCT         DOI: 10.48175/IJARSCT-27028  206 

    www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
User Ranking: After collecting data, users are prompted to rank the importance of different factors like cleanliness, 

social activity level, study habits, etc. 

Custom Matching Criteria: This ranked list helps the system understand what matters most to each user. For example, 

some may prioritize cleanliness over social activity, while others may care more about their roommate’s study habits. 

 

3. AI-Based Matching Engine 

Objective: Use AI and machine learning algorithms to calculate compatibility scores and suggest potential roommates. 

Hybrid Algorithm: The matching engine uses a hybrid algorithm combining: 

o Rule-based Filtering: This checks basic requirements (e.g., age range, location). 

o Collaborative Filtering: Uses data from past users who have had similar preferences to suggest compatible matches. 

o Content-Based Filtering: Matches roommates based on specific preferences and lifestyle choices (e.g., similar sleep 

schedules or shared hobbies). 

Compatibility Calculation: The system calculates a compatibility score for each potential roommate pair based on the 

data collected during onboarding. The score reflects how well the two users align on various factors (e.g., cleanliness, 

social habits, personality traits). 

 

4. Suggested Matches and Real-Time Communication 

Objective: Provide users with a list of potential roommates based on compatibility scores and allow them to 

communicate. 

Roommate Suggestions: Users are shown a ranked list of potential roommates, with those at the top being the most 

compatible according to the matching algorithm. 

Real-Time Communication: The system includes a messaging module that allows users to chat with their potential 

roommates before making a final decision. This step helps users gauge their level of comfort and resolve any concerns. 

 

5. Room Pairing and Confirmation 

Objective: Finalize the roommate match after both parties agree. 

Roommate Confirmation: After communication, both users can confirm their pairing. If both parties agree, the match is 

finalized, and their details are logged into the system. 

Automated Room Suggestions: The system can also suggest available rooms in the hostel based on user preferences 

(e.g., proximity to campus, budget, etc.). 

 

6. Continuous Feedback Loop 

Objective: Collect post-match feedback to refine the algorithm and improve future matches. 

Post-Assignment Feedback: After users have lived with their roommate for a specified period, they are asked to provide 

feedback on the match quality. Feedback could include questions like: 

o How well do you get along with your roommate? 

o Were the compatibility factors accurate? 

o Were there any conflicts, and how were they resolved? 

Refinement of Algorithm: This feedback is incorporated into the algorithm, helping it evolve and improve future 

roommate matching. The system can learn from past matches to better understand which factors are most predictive of 

successful roommate relationships. 

 

5.1 Scalability and Flexibility 

StayMate leverages cloud elasticity to handle varying user demand, scaling resources in real time. Cloud services can 

dynamically allocate or deallocate compute and storage to match workloadsmega.com. For example, during high-

demand periods (e.g. start of semester or city job-hunting season), the platform can spawn additional servers or 

container instances. Conversely, during slow periods it scales down to minimize costsmega.comblog.gigamon.com. 
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This flexibility prevents overprovisioning and ensures responsiveness. Automation (auto-scaling groups and load 

balancers) continuously monitors traffic and adjusts capacityblog.gigamon.com. Containerization (e.g. 

Docker/Kubernetes) enables individual services (search, messaging, profile matching) to scale independently, further 

speeding resource elasticityblog.gigamon.com. 

Peak vs. off-peak: Auto-scaling triggers extra compute/memory during peak listings search, then reduces idle instances 

when demand fallsmega.comblog.gigamon.com. 

Cost optimization: Pay-as-you-go pricing means StayMate only pays for needed capacityblog.gigamon.com. Unused 

resources are released to save budget without degrading performance. 

Geographic scaling: Cloud regions allow distributing instances (e.g. US, EU, Asia) close to users. The system can ramp 

up in one region if, say, a university enrollment surge occurs there. 

 

5.2. Security and Compliance 

StayMate protects sensitive user data (identity, preferences, payments) with multiple security layers. In accordance with 

GDPR and similar laws, personal data is encrypted both at rest and in transitgdpr-advisor.com. Strong access controls 

(role-based IAM) and multi-factor authentication are enforced so that only authorized services and verified users can 

access datagdpr-advisor.com. Cryptographic hashing (for passwords) and token-based sessions prevent unauthorized 

logins. The platform’s privacy policy follows GDPR principles (lawfulness, data minimization, purpose limitation). For 

example, only data strictly needed for matching (e.g. lifestyle quizzes) is retained, and sensitive fields are 

pseudonymized if possible. Regular security audits and service-level agreements with cloud providers ensure 

appropriate safeguards. 

Encryption: All user data (profiles, chats, transactions) is stored in encrypted databases or buckets. SSL/TLS secures 

data in transit. This meets GDPR Article 32 requirements to mitigate breach risksgdpr-advisor.com. 

Access controls: Identity and Access Management (IAM) policies restrict each service to its data. For instance, only the 

payment service can access financial records. Administrative interfaces use two-factor authentication and single sign-

on. 

Regulatory compliance: StayMate implements user rights (access, erasure, data portability) procedures. Failure to 

comply with GDPR can incur heavy finesgdpr-advisor.com, so the system logs all data handling and provides tools for 

consent management. 

Secure authentication: Modern login methods (OAuth 2.0, biometric/FIDO2 where possible) add security. Suspicious 

activities trigger alerts and temporary blocks. 

 

5.3. Data Analysis and Processing 

The platform continuously analyzes user behavior and preferences to improve matching. Users submit profile data and 

complete questionnaires about habits (sleep schedule, cleanliness, hobbies, etc.), which feed into machine learning 

modelslink.springer.com. For example, StayMate may apply nearest-neighbors or clustering algorithms: each user’s 

profile is represented as a feature vector, and similarity scores (e.g. cosine distance) are computed between 

profilespapers.ssrn.com. Matches and room listings are then ranked by compatibility. User actions (viewing a profile, 

messaging, rating a roommate) generate behavioral data that refines the models. Over time, the system uses supervised 

learning to weight features that correlate with successful matches (e.g. shared interest tags) and filter out incompatible 

factors. 

Preference matching: Algorithms use demographics, lifestyle ratings, and textual interests to compute compatibility 

scores for roommate pairslink.springer.com. 

Feedback loops: After move-in, users can rate their experience. This feedback updates the matching engine, reinforcing 

profiles that led to good outcomes and recalibrating scorespapers.ssrn.com. 

Advanced analytics: Tools like collaborative filtering (as in recommendation systems) group users by behavior. For 

example, cohorts of “pet lovers” or “late-night workers” can be automatically identified and matched together. 
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5.4. Big Data Analytics 

StayMate leverages large and diverse datasets to enhance insight and matching accuracy. In addition to user-submitted 

data, it can integrate social and contextual data. Some systems, for instance, allow linking social media profiles or 

interest tags, giving a richer picture of personalitystudenthousingbusiness.com. Marketplace data (rental listings, pricing 

trends, neighborhood statistics) and IoT/home sensor inputs (e.g. smart thermostat usage patterns) can also be collected. 

Big data platforms (Hadoop, Spark) aggregate this information to train and refine models. The volume and variety of 

data enable StayMate to apply advanced analytics: clustering algorithms find emerging roommate subgroups, and A/B 

testing of matching rules can be run on large user pools. For example, analysis of past tenant matches across cities 

might reveal that mutual hobby tags strongly predict satisfaction, leading to weighted emphasis on those features. 

Data sources: StayMate can ingest apartment listings, user profile fields, chat history, and even mobility data (e.g. 

preferred commute) to score compatibility. It may integrate social feeds or interest polls for deeper 

contextstudenthousingbusiness.com. 

Analytics insights: Big data tools surface trends – e.g. common amenity preferences or seasonal demand patterns – 

which inform marketing and service enhancements. 

Compatibility scoring: Machine learning models are trained on this rich dataset to continuously improve match quality. 

For instance, more granular sub-features (like music vs. movie tastes) may emerge as important through data analysis. 

 

5.5. Real-Time Data Processing and Monitoring 

StayMate’s platform processes and reacts to data in real time to keep listings and matches up-to-date. New apartment 

postings and availability changes are pushed immediately to the front end (via WebSockets or push notifications), so 

users see fresh inventory without refreshing. User interactions (clicks, messages, search queries) are streamed into 

processing pipelines using technologies like Apache Kafka. For instance, every profile view or swipe can generate an 

event. Kafka Streams or similar services consume these events to update user profiles and recommendation caches in 

real time. This creates a feedback loop: as users browse and message, the system continuously refines each user’s 

preference vectorredpanda.com. Machine learning models also subscribe to live data; as new user input arrives, the 

system can update predicted compatibility scores on the flytinybird.co. 

Instant updates: A user clicking “Apply” on a room triggers a reservation attempt and listing update that is immediately 

reflected for all users. Notifications (chat messages, roommate invites) are delivered with low latency. 

Streaming recommendations: Real-time pipelines process interactions to adapt suggested matches. For example, if a 

user frequently rejects “night owl” roommates, the model will de-prioritize similar profiles next 

timeredpanda.comtinybird.co. 

System monitoring: Cloud-native monitoring tools (CloudWatch, Prometheus) collect metrics (CPU, response times, 

error rates). Alerts are configured so engineers can respond to anomalies instantly, ensuring platform reliability during 

real-time spikes. 

 

VI. ARCHITECTURE OF THE STAYMATE CLOUD SYSTEM 

StayMate is built on a cloud-native, multi-tier architecture to maximize flexibility and resilience. The front end is a 

responsive web/mobile app served via a content delivery network. Back-end services are decomposed into 

microservices (e.g. user service, matching service, chat service, listing service), each deployed in containers or 

serverless functions. These services communicate over APIs and message queues. Behind the scenes, data storage uses 

a combination of SQL databases (for transactions, profiles) and NoSQL/search indexes (for fast roommate search). 

Authentication and payment are handled by dedicated services with high security. The cloud provider 

(AWS/Azure/GCP) hosts this stack using auto-scaling groups and managed services. For example, Kubernetes or ECS 

orchestrates containers and automatically scales podsblog.gigamon.comblog.gigamon.com. Load balancers distribute 

incoming requests. The architecture typically spans multiple availability zones for high availability. Infrastructure-as-

Code (Terraform/CloudFormation) scripts define and provision all these resources, allowing the entire environment to 

be replicated or expanded programmatically. 
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Microservices: Independent services allow the matching algorithm, messaging, and data storage to scale separately. For 

instance, the matching engine can be scaled out on more nodes without affecting the chat serviceblog.gigamon.com. 

Auto-scaling and containers: Compute resources are managed by auto-scaling groups. The use of container images 

makes deployment across regions easy; containers can be automatically scaled up or down based on 

loadblog.gigamon.comblog.gigamon.com. 

Load balancing: Incoming traffic is balanced across instances to optimize latency. Services like AWS ALB or Azure 

Load Balancer monitor health checks to route around failures. 

Data tier: Multiple databases (e.g. DynamoDB for user sessions, MySQL for payments) and caching layers (Redis) 

ensure performance. Data redundancy is managed (replicas, backups) for durability. 

 

VII. BENEFITS OF CLOUD COMPUTING IN ROOMMATE MATCHING 

Using the cloud brings several advantages to StayMate’s users and operators. First, improved accessibility: the platform 

is accessible from anywhere via web or mobile, and global cloud regions ensure low latency worldwide. Second, 

reduced operational costs: pay-as-you-go billing means StayMate only pays for compute/storage when it’s used, 

avoiding capital expenses on serversmega.com. Third, rapid deployment and updates: new features and bug fixes can be 

rolled out globally via the cloud without significant downtime. Fourth, reliability and redundancy: cloud data centers 

offer SLA-backed uptime, and multi-zone deployment mitigates single-point failures. Finally, better user satisfaction 

results from the above factors. Studies have shown that giving students control over roommate selection leads to higher 

happiness; for example, letting residents self-select (with AI assistance) gives them a sense of ownership and reduces 

negative matchesstudenthousingbusiness.com. StayMate’s real-time matching and broad reach means users find 

compatible roommates faster, enhancing the renting experience. 

Cost savings: Cloud scalability avoids over-provisioning, so StayMate pays only for resources in usemega.com. This 

efficiency translates to potential savings that can keep subscription fees low. 

Global reach: Hosting in multiple regions lets StayMate serve a global user base (students and workers in different 

cities) with minimal delay. Users get near-instant page loads and search results wherever they are. 

High availability: Cloud services often guarantee >99.9% uptime. This means fewer outages during critical matching 

periods (e.g., move-in deadlines). 

Enhanced user experience: Fast search and matching, plus features like in-app chat, reduce friction in finding and 

securing roommates. Allowing users to choose or rate their own matches (self-selection) has been shown to improve 

outcomesstudenthousingbusiness.com. 

 

VIII. CHALLENGES AND CONSIDERATIONS 

Despite its advantages, StayMate must navigate several challenges. Data integration is nontrivial: aggregating disparate 

sources (user-entered profiles, third-party rental databases, IoT feeds) requires careful ETL pipelines and data cleansing 

to ensure consistencya-teaminsight.com. Incompatible formats or poor data quality (e.g. inconsistent location names) 

can lead to flawed recommendations if not validated. Privacy and compliance pose ongoing concerns. StayMate must 

ensure full GDPR/CCPA adherence, which involves rigorous handling of consent, breach protocols, and auditing. 

Misconfigurations (e.g., leaving a database publicly accessible) could lead to massive data breaches and finesgdpr-

advisor.com. System reliability is another issue: although the cloud is robust, downtime or network outages (even of a 

major provider) can disrupt service. StayMate must implement failover strategies (multi-region failover) and plan for 

disaster recovery. Algorithmic bias is a social consideration: models must be designed to avoid unintended 

discrimination (e.g. by gender, age, or disability) and should be regularly audited. Finally, user trust and adoption 

require transparent communication about data use and security. Any data incident could significantly undermine 

confidence in the platform. 

Heterogeneous data: Combining lifestyle preferences with external data demands robust normalization and storage. Left 

unchecked, dirty data will skew analytics and matchesa-teaminsight.com. 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology  

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 9, May 2025 

 Copyright to IJARSCT         DOI: 10.48175/IJARSCT-27028  210 

    www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
Privacy law complexity: Staying current with evolving regulations (GDPR, CCPA, etc.) is nontrivial. For example, 

users have the “right to be forgotten,” so StayMate must be able to delete or anonymize a user’s data on demand. 

Failure to comply risks penaltiesgdpr-advisor.com. 

Reliability: Ensuring 24/7 uptime requires redundant architecture. Even with cloud SLAs, the team must monitor 

service health continuously and handle traffic surges without degradation. 

Ethical matching: The matching algorithm should be scrutinized to avoid perpetuating bias (e.g. preferentially matching 

certain demographics). Feedback mechanisms and human oversight can help mitigate this. 

 

IX. EMERGING TRENDS 

AI and Machine Learning: Advances in AI enable ever more sophisticated matching. Modern systems can analyze 

unstructured data (free-text descriptions, chat language) and even images to infer preferences. AI can dynamically 

suggest roommate candidates, craft personalized notifications, and adapt recommendations as users 

interactstudenthousingbusiness.com. 

Blockchain and Smart Contracts: Decentralized ledgers could be used for secure identity verification and tamper-proof 

records. For example, smart contracts might automate lease agreements and deposit handling, increasing trust in 

transactionsleasey.ai. Blockchain-backed platforms have been shown to reduce fraud in tenant screening by validating 

credentials immutablyleasey.ai. 

Internet of Things (IoT): The rise of smart homes means sensory data (thermostat schedules, occupancy sensors, noise 

levels) could feed roommate matching models. IoT integration might allow StayMate to recommend roommates with 

compatible daily routines (e.g. both waking up with a smart alarm). 

Augmented/Virtual Reality: Prospective roommates could take 3D tours of shared apartments together in VR, making it 

easier to commit sight-unseen. 

Co-living and Community Platforms: Trends in co-living (community living spaces) suggest StayMate could evolve to 

manage entire houses or communities, integrating community events calendars and shared-amenity booking. 

 

X. FUTURE DIRECTIONS 

Looking forward, StayMate is likely to become more personalized and global. Machine learning models will leverage 

even larger datasets and deeper profiling to predict long-term roommate compatibility. For instance, AI could learn that 

a user works from home on Mondays and match them with someone quiet on weekdays. Adaptation will be key: as one 

study notes, AI matching “sifts through tons of data to find a roommate matching your lifestyle,” automatically 

updating as your needs changecoliving.com. This suggests a future where matches continuously improve based on live 

behavior. International expansion is another direction. With more digital nomads and remote workers, StayMate may 

facilitate cross-border roommate searching, accommodating international leases and visa considerations. In terms of 

technology, we may see integration of VR property tours and blockchain-based tenancy records. Ultimately, the 

platform will evolve towards hyper-personalization: using predictive analytics to not just match roommates, but to 

anticipate housing needs (when to move, what rent, etc.) and provide a fully integrated global housing solution for 

students and professionals alikecoliving.com. 

 

XI. CONCLUSION 

StayMate presents a smart and efficient solution to the challenges of roommate selection in hostel environments, 

particularly among students and young professionals. By combining user-centered design, AI-driven matchmaking 

algorithms, and real-time communication features, the platform transforms the traditional, often random roommate 

assignment process into a personalized and data-informed experience. Through detailed onboarding, compatibility-

based matching, and continuous feedback, StayMate ensures that users are paired with roommates who align with their 

habits, preferences, and personality traits. This not only reduces  potential conflicts but also promotes harmony, 

comfort, and productivity in shared living spaces.With further development and real-world deployment, StayMate can 

become a pivotal tool in revolutionizing hostel management systems, paving the way for smart, AI-powered 

cohabitation solutions. 
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