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Analysis and Requirement Report

T2404: Compedia

1 Introduction

Nowadays, many companies offer similar products, services, or solutions, making it harder for
businesses to find the relevant partner or the right service provider that matches their specific
needs. A common way of overcoming this problem is using the internet to search for
companies that fulfill the needs of businesses. However, this method is often time-consuming
and results in a need for more relevant data. Businesses face many challenges in standing out
and finding the right partners. Advertisements are often not effective due to the crowdedness of
the market. Therefore, for smaller businesses with limited budgets, competing with others is
nearly impossible. Moreover, the visibility of these companies is another problem. Search
engines promote well-established companies more, making it nearly impossible for smaller
companies to be noticed. The credibility of promoted companies is another area for
improvement in today's competitive market. Businesses sometimes choose companies with
fake reviews or biased information, resulting in unsuccessful partnerships. There can be an
overwhelming number of irrelevant results using search engines. These challenges cause a
decrease in the effectiveness of the decision-making process and waste valuable partnerships.

2  Current System

Currently, some businesses are searching to find proper partners. On the other hand, other
businesses are trying to introduce themselves by providing their services. There are some
platforms such as Clutch, GoodFirms, Built In, and LinkedIn. These platforms mainly focus on
keyword-based search algorithms, static filters, or limited user reviews, which mostly result in
not finding the optimal or perfect match. While platforms like Clutch and GoodFirms categorize
companies only by static filters like industry, service type, and maybe location, they lack the
ability to understand the client's needs and results in offering generic results. Despite the
platform's professionality, LinkedIn provides opportunities to connect, but the solutions are
aimed more toward individual networking rather than networking for businesses.

Some platforms are trying to attempt to innovate. For instance, Y Combinator's Startup
Directory under the Companies bar provides many startups as a list but remains limited to
match with keyword-based search. Company pages are built well and include comprehensive
information, but with the help of artificial intelligence can be improved. Similarly, tools like
Clutch’s review and portfolio features help verify credibility but, again lack of providing semantic
understanding.

3  Proposed System

3.1 Overview

Compedia aims to provide a connection way for businesses and advance through a platform
designed to meet modern business-to-business needs. Serving as an Inference Engine,
Compedia makes use of Large Language Models (LLMs) like GPT or BERT to create highly
detailed, structured, and comprehensive profiles for companies. The platform will enable
businesses to include foundational details such as location, founding year, employee count,



overall score, and more complex information like offered services, industrial specialties, and
past collaborations.

Compedia uses Semantic Search to match user queries with the most relevant companies,
understanding the intent and context of the search rather than relying on exact keyword-based
search matches. For example, a query like “Al-driven solutions for logistics and supply chain
management in Europe” would give relevant results.

The other usage of the platform is its focus on provider companies as key actors. Compedia
allows these companies to promote their services, increase visibility, and compete in the
market effectively. Since the companies with greater overall scores are promoted more,
companies will be eager to develop efficiently.

Project management is another important feature of this system. Compedia ensures facilitating
collaboration between clients and provider companies. While clients can track progress, and
update their needs, providers manage completion and service delivery. The platform cares
about transparency throughout the project lifecycle. Providers can mark projects as completed,
and clients can evaluate performance through scores and comments, which influence provider
visibility and accountability. On the other hand, other clients can view this feedback, offering
them a detailed first impression of the provider company. This allows clients to increase their
chances of selecting the optimal partnership.

3.2 Functional Requirements

3.21 User
e The user can register/login with email and password.

e The user can reset their password.

e Users can view user profiles registered with the same company.

e The user can search for company profiles using semantic queries that are processed
with modern LLM and NLP techniques and view those profiles.

e The user can view and edit their profile.

e The users with an approved email address of the company can create their company
account and are assigned as the root user.

e The root user, the creator of the company page, has all permissions such as view, edit,
add user and remove permission from other users.

e The root user, the creator of the company page, can add (invite) other users to the
company page by specifying each user’s permissions.

e The user with the “view” permission can only view the company profile.

e The user with the “edit” permission can both view and update the company profile.

e The user with the “add user” permission can both view and add other users to the

company profile.



3.2.2

The root user, the creator of the company page, can modify or remove permissions
assigned to other users.

Users can upload company profile information in standard formats like JSON and CSV.
The client company that searches for a provider company for its project can submit
project details to the platform.

The provider company can review project details and decide to accept or reject a
project.

The provider company can update or delete project details if necessary.

The provider company can mark a project as completed once the work is finalized.
The client company can submit a grade for the project, including a score and
comments/feedback.

The provider company can confirm the grade submission received from the client

company.

System
The system will approve the company email address of the root user.

The system will approve the initial company information that is provided by the root
user.
The platform uses Large Language Models (LLMs) and vector databases to:
o Process semantic search queries.
o Recommend companies matching the user’s query specifications.
Results are returned based on meaning rather than exact keyword matches.
The system ensures secure management of user roles and permissions:
o Root users can manage roles (view-only, edit, add user) for company profiles.
o Permissions determine actions allowed for each user role.
The system can add company pages directly without connecting a root user for those
pages. (mentioned in the progress meeting about how company data will be obtained)
User data and company data are encrypted and stored securely in compliance with
GDPR.
Access to sensitive features is restricted based on authentication and role-based
permissions.
The system saves submitted project details to the relational database.

The system notifies the provider company when a new project is assigned.



e When the provider company accepts the project, the system updates the status to
"Accepted".

e \When the provider company rejects the project, the system updates the status to
"Rejected".

e The system sends notifications to the client company based on the provider company's
acceptance or rejection decision.

e The system processes any updates or deletions made by the provider company and
updates the project record in the database.

e The system updates the project status to "Completed” when the provider company
marks it as completed.

e The system saves the grade submitted by the client company, including score and
comments, and updates the project's grade record.

e The system notifies the provider company that the client has submitted a grade for the

project.

3.3 Non-functional Requirements

3.3.1  Usability

Compedia will be a website. Therefore, Compedia can be reachable from anywhere with an
internet connection to the web. The users can easily use our website. As an example, before
login, users enter their email addresses and if the email address exists in our database, the
user will be redirected to the login page, otherwise the user will be redirected to the register
page. The website will have a user-friendly interface accessible to each user. Our overall
website will have a responsive design and function well on each device with an internet
connection. The website has a sidebar so that the user can easily navigate to where they are
looking for. Search button will always be in the topbar which facilitates the user's job as the
main feature is the searching for the company pages and user profiles. All in-progress requests

are visible to the user with a loading indicator.
3.3.2 Reliability

The company data that is initially entered by the root user should be approved by the system.
The company data that will be added by the system will be also reliable since the company

data will be obtained from reliable resources as discussed in progress meetings. The company
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information that the editor user of the relevant company page updated should be approved by
the root user. Since enhanced semantic search should return results that are relevant to the
specifications in the query, the search function should always work without any irrelevant
results. Data backups will be performed weekly, we will store the updated company and user

information to our databases.

3.3.3 Performance

e The system should respond to users within 2 seconds under normal load conditions.

e The website should support at least 10000 users simultaneously without significant
performance degradation.

e Al-powered search queries should return results within 5 seconds, even for complex
searches involving hybrid search techniques.

e As we will implement a check for email existence at the initial page of the website, the
load for checking the email existence will be handled at first and will initially reduce the
workload of the system.

3.3.4 Interoperability

e The website will integrate seamlessly with external Al services (e.g., GPT, BERT) and
databases.
e The user that will create the company page can import files in standard formats (e.g.
JSON, CSV) for company profile information.
e The website will be compatible with popular web browsers (e.g., Chrome, Firefox,
Safari, Edge) and their latest two versions.
3.3.5 Scalability

New users can easily enter the website by logging in from their browsers. Therefore, our
backend servers, databases and LLM integration must work to serve nearly 10000 users
concurrently. Moreover, adding new features to the website won't affect the working of other
systems since we will use Kafka to integrate our servers and let independent development of
these servers. Since Milvus is the leading option in terms of scaling among vector databases,
we will scale efficiently to accommodate up to 10 million company profiles [1].

3.3.6 Extensibility

e The architecture of the website will support modularity, which will allow new features
(e.g., user profiles, semantic search, and company profiles) to be developed, updated,

or replaced without affecting other modules.



e REST API will increase the extensibility as it will give developers an opportunity to add
new functionalities such as third party libraries.

e Also, the Al models (GPT, BERT, etc.) could be changed to enable future upgrades
without causing excessive downtime.

e Application will also allow extra Al models or services to increase the range of features
such as predictive analytics.

e Addition of new user roles with associated permissions will be supported to allow for
future expansion without major changes to the codebase.

e We will use Kafka for maintenance of data pipelines to enable real-time data flow and

processing which will simplify the addition of new data sources or services.

3.4 Pseudo Requirements

e GitHub will be used as the main Version Control platform.

e Trello will be used for project task management and team collaboration.

e React will be used for front-end development

e ASP.NET Core will be used in the backend side of the application.

e For data management and store, MicrosoftSQL will be used.

e The platform will be hosted on Azure.

e Milvus, a vector database, will store processed complex data to facilitate semantic
search.

o Kafka will be integrated to enable efficient, real-time processing and communication

between microservices.

3.5 System Models

3.5.1 Scenarios

Scenario 1 Sign in
Actor Registered User
Flow of Events 1. The actor enters their email address.

2. The system determines that email is registered in the database

3. The actor enters their password.



4. The system checks the information provided.

5. Ifthe password is invalid, an error is displayed.

The actor opens the application

The actor is logged in and redirected to their dashboard.

Sign Up

Unregistered User

1. The actor enters their email address

2. The system determines that email is not registered in the
database

3. The actor enters their personal information.

4. The system validates the provided information and creates a
new user.

The actor opens the application

The user is successfully registered and can proceed to log in.

Creating New Company Profile

Root user

1. The actor clicks the “Create Company” in the navigation menu.

2. The actor fills the form with the necessary information such as
Company Name, Foundation Year and Address.

3. The system validates the details and creates a new company.

4. The actor is automatically assigned as the root user of the
company

The actor is logged in.
The actor clicks on the “Create Company” button.

The actor clicks the back button or closes the application.
A new company profile is created and then navigates to the company
profile.




Adding User to Company

Root User

1.

The actor navigates to the “Manage Users” section under the
company profile and clicks the “Add User” button.

The actor enters the new user’s email while specifying the
permission given.

The system adds the user to the company and assigns the
specified permission to the user.

Company size has increased by one.

The system sends a notification to the newly added user.

The actor is logged in.

The actor has authorization to add users to a company.

The user is added to the company with the specified permissions.

Edit User Claims

Root User

1.

4.

The actor navigates to the “Manage Users” section under the
company profile and clicks the “Edit Claims” button.

The actor selects a user from the list.

The actor assigns claims to a user such as “view”, “edit’, “add
user” by checking the radio buttons.

The system updates the claims of the user.

The actor is logged in.

The actor has authorization to edit user claims.

User claims are updated.
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View Company Profile

All Users(Case 1 and 2), Company Users(Case 2)

Case 1: Search Bar

1. The actor enters the company name or related keyword in the
search bar

2. The system shows the matching companies and displays the
results in a list.

3. The actor clicks onto a company from the list to view the
company profile.

4. The actor is redirected to the corresponding company profile.
Case 2: Direct View
1. The actor clicks the company profile from the navigation menu.

2. The actor is redirected to the company profile.

The company exists in the system.

The actor views the selected company's profile.

View User Profile from Company

Root User

1. The actor navigates to the “Manage Users” section under the
company profile and clicks the “View Users” button.

2. The system shows the list of the enrolled users of the company.
3. The actor clicks on top of a user that is desired.

4. The actor navigates to the user’s profile.
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The actor is authenticated.

The actor views the selected user’s profile.

Adding Company Project to Profile

Root User, Company User

1.

The actor navigates to the “Company Projects” section either
from the navigation menu or the company profile.

The system shows the list of the company projects completed.

The actor can add a new project to a list manually by specifying
the details of the project.

The actor can determine which projects will be displayed on the
profile by checking the radio boxes.

The actor has edit permission from that company.

Desired projects are shown on the company profile.

Editing User Profile

All Users

1.

2.

The actor navigates to their profile page.
The actor clicks the “Edit Profile” button.

The actor updates fields such as name, phone number, or
services.

The actor clicks to save the changes.
The system checks the validity of the inputs.

If the inputs are in the right format, the system updates the user
profile. Else an error message will be displayed.

The actor is navigated to their profile page.
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The actor is logged in.

The profile page is updated and shown.

Submitting Project Details

Client Company

1.

2.

3.

4,

The actor clicks the add project button on their company profile.
The actor enters the details of the project.

The entered provider company information will wait for approval
but the remaining details don’t need approval.

The system sends a notification to the provider company.

The actor’s company exists in the system.
The actor must have the related permission to submit the project details.

The actor clicks the save, cancel, or back button and returns to the
company profile.

Accepting Projects

Provider Company

1.

The actor clicks on the notifications and accepts the
corresponding project request.

The system sends a notification to the collaborator company.

The system adds the project to the project list of both of the
collaborating companies as unfinished.

The project is not created by the actor.

The actor clicks on the accept icon or anywhere except the notification

box.
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Rejecting Projects

Provider Company

1. The actor clicks on the notifications and rejects the
corresponding project request.

2. The system sends a notification to the collaborator company.

The project is not created by the actor.

The actor clicks on the reject icon or anywhere except the notification
box.

Updating Project Details

Client Company, Provider Company

1. The actor enters their company profile and clicks on the edit
project for the specific project.

2. The actor edits the project details.

The actor’s company exists in the system.
The actor must have the related permission to edit the project details.

The actor clicks the save, cancel, or back button and returns to the
company profile.

Editing Company Profile

Company Users

1. The actor clicks the company profile from the navigation menu.
2. The actor is redirected to the company profile.
3. The actor clicks to edit the company profile button.

4. The actor edits the company profile and saves the changes.

The company exists in the system.
The actor has edit permission from that company.

The actor clicks the save, cancel, or back button and returns to the
company profile.
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Searching Company

All Users

1. The actor clicks the search button on the top bar or on the
homepage.

2. The actor enters the company name or related skill-based
keywords into the search bar.

3. The system returns the results of the provided search.

4. The user can see the company cards that they searched for.

The actor opens the application

The actor clicks the back button or closes the application.

Submitting Project Grade

Client Company

1. The actor clicks on the company profile.
2. The actor views the finished project in their company profile.
3. The actor clicks the project that they want to grade.

4. The actor grades the provider company for that project.

The company exists in the system.
The actor has edit permission from that company.

The actor clicks the save, cancel, or back button and returns to the
company profile.
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3.5.2 Use-Case Model

3.5.21 User Management UML Use Case Diagram

User Management System\

/‘\I
L

.-/ \-\.
Unregistered User

Pl
| |
L

.-/ \-\.

Registered Uﬂerx

¢ Register Account )

-

5 Login to Syste m

[y — —

(" Search for Companies

5 :f—-Update or Delete iject---': )

[ S

.{féubmit Project Detailsﬁ'“_;.

[~ —————

¢ View Company Details )

Fig.1 User Management Use Case Diagram
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3.5.2.2 Company Management UML Use Case Diagram
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Fig.2 Company Management Use Case Diagram
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3.5.2.3 Project Management UML Use Case Diagram

Project Management System\
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Fig. 3 Project Management Use Case Diagram
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3.5.24 System Functions UML Use Case Diagram

System Functions
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Fig. 4 System Functions Use Case Diagram
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3.5.3 Object and Class Model

User Request
- string Id - int requestld
- string FirstName - string senderld
- string LastName - string receiverid
- string Email - DateTime CreatedDate
r 1 - string il Sen d er id - string Status
- DateTime SignupDate + void setStatus(string status)
- List<Role> Roles + string getStatus()
+ string getld() + DateTime getCreatedDate()
+void setld(string Id) ; *
+ string getFirstName() 1 Receiver
+ void sefFirstName(string firsthName)
+ string getlLastName()
+ void setLastName(string lastName)
+ string getEmail()
+ void setEmail(string email) ProjectRequest
+ string getPhoneNumber() -Guid Projectid
+void setPhoneNumber(string phoneNumber) InviteRequest - string Title
+ DateTime getSignupDate() - int companyld - string Description
+ List<Company> search(string description) - Role role - DateTime Deadline
G| + void resetPassword(string email) 1 + void setCompanyld(int id) + void setTitle(string title)
Role + void giveFeedback(int grade, string comment) + int getCompanyld() + string getTitle()
string Roleld + void setRole(string role) + void setDescription(string description)
-string RoleName h + Role getRoale() + string getl)escrlptlu?()
- List<Claim> Claims i+ DeisTime ootbeadinel)
+ string getRoleld() 1
+slring getRoleName()
+ void setRoleName(string roleNamg)
1 e 1
graces
Company PBroject
- Guid Companyld x - Guid Projectld
- string CompanyName - int Companyld
* - string Address 1 - string title
R - int Foundation Year 1 - string description
- List<User= Users - DateTime Deadline
- int Claimld - List<Project> Projects - bool isCompleted
- string Userld - List<8String> Services - Company ProviderCompany
- string ClaimType - int CompanySize - int Grade
- string ClaimValue - Gud getCompanyld() - string comment
- int? Companyld + string getCompanyName() + void setGrade(int grade)
- User user + void setCq i pany + int getGrade()
- Company company + int getFoundationYear() + Guid getProjectld()
+ int getClaimld() + void setFoundationYear{int foundationYear) + void setProjectid(Guid projectid)
+ string getUserld() + string getAddress() +int getCompanyld()
+ string getClaimType() +void setAddress(string address) + string getTitle()
+ string getClaimValue() + int getCompanySize(} +void changeTitle(string title)
+int? getCompanyld() + void setCompanySize(int companySize) + sring getDescription()
+ void setCompanyld(int companyld) + void setDescription(string description)

+void setClaimType(string claimTypd)

Fig. 5 UML Class Diagram

3.5.4 Dynamic Models

3.5.4.1 Search Dynamic Models

3.5.4.1.1 Search Sequence Diagram

+ DateTime getDeadline()

+ void updateDeadline(DateTime deadiine)
+ bool getlsCompleted()

+ void makeCompleied(]

1/1

The below sequence diagram shows what happens when the user enters a search

company search.

query to do
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‘ User ‘ ‘ Frontend ‘ ‘ Backend ‘ ‘ NLP_Module ‘ Semantic_Search_Engine Vector_Database

Enter search query
Send query for processing

Process query using LLM

Send vectorized query for matching
Retrieve matching profiles
Return ranked results
Deliver seargh results
Send results for display

Display search results

‘ User ‘ ’ Frontend ‘ ‘ Backend ‘ ‘ NLP_Module ‘ Semantic_Search_Engine Vector_Database

Fig. 6 Company Search Sequence Diagram
3.5.4.1.2 Search Activity Diagram

The below activity diagram depicts the company search process which starts with the user’s
search query.

User LLM Processing Module Vector Database Relational Database

Preprocessing

Enters search query Data Extract
ata Extraction

[ Error \
Execute Vector Search
Display Result
Collect Results Q/

Getrieve Related Company Informations)

Fig. 7 Company Search Activity Diagram

3.5.4.2 Company Profile Dynamic Models

3.5.4.2.1 Company Profile Sequence Diagram

The below sequence diagram depicts the company data insertion process.
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Frontend ‘ Backend ‘ LLM_Processing_Module Vector_Database Relational_Database

Submit company profile data
Send profile data for processing
Preprocess profile data

Extradt data
Generate gmbeddings

rocessed embeddings

Generate error message
Display error message
[Puccessful Processing]

Insert embeddef data

NS
nsert company data

Confirm insertion
Confirm success

Display success message

‘ Frontend ‘ Backend ‘ LLM_Processing_Module Vector_Database Relational_Database

Fig. 8 Company Profile Sequence Diagram
3.5.4.2.2 Company Profile Activity Diagram

The below activity diagram depicts the company data insertion process.

User LLM Processing Module Vector Database Relational Database

,ompany Data Insertion

Preprocessing

Profile Creation

Data Extraction

¢ Data Insertion )

|

Display Result

Fig. 9 Company Profile Activity Diagram
3.5.4.3 Project Management Dynamic Models

3.5.4.3.1 Project Management Sequence Diagram
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The below sequence diagram shows the project management process starting from the project
creation until the end of the project and grading.

Client_Company Provider_Company ‘ Frontend Backend ‘ Relational_Database

Submit prpject details

Save details
Save to database
Notify project submission
Accept/Reject project
Send decision
Update project status
Notify decision
te details

Update details
Process update
Save updates
Notify changes
Re

quest withdrawal
Withdraw project
Process withdrawal
Mark as withdrawn

Notify withdrawal

Ly Wi

Process deletion
Remove project
Notify dgletion
Mark as complete
Update status

Save completion

Notify completion
Submyi

Save grade

Update grade

Confirm| submission

Client_Company Pravider_Company ‘ Frontend Backend ‘ Relational_Database

Fig. 10 Project Management Sequence Diagram

3.5.4.3.2 Project Management Activity Diagram

23



Client_Company Provider_Company Backend

® o

Relational Database

ubmit Project Details

!

Update Project Details

[Request Witdrawal
Mark Project as Complete
Update Project Details
Request Withdrawal
Accept/Reject Project
()Trwe Make y Operation

Update Project Status

Project Creation

Submit Grade '—4

Display Result

Generate Error Message

True

Display Result

Fig. 11 Project Management Activity Diagram
3.5.5 User Interface

3.5.5.1. Registered User

4> COMPEDIA (

Q) @

A

Homepage

®

Discover

&

Settings

Find Companies by searching the description that you want.

Enter skills, projects, company name etc.

What are you looking for?

‘ ‘ Search ’

You can enter a plain text, the results will be inferred from the text.

My
Companies

)

Logout

Fig. 12 Homepage
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4> COMPEDIA

@}

Homepage

o

Discover

&

Settings

My
Companies

D

Logout

Browse Companies by category

Software Development
Company Name
Company Name
Company Name
Company Name

Company Name

Design and Production
Company Name
Company Name
Company Name
Company Name

Company Name

Marketing and Advertising
Company Name
Company Name
Company Name
Company Name

Company Name

Business and IT providers
Company Name
Company Name
Company Name
Company Name

Company Name

Al Powered Development
Company Name
Company Name
Company Name
Company Name

Company Name

AR/VR Development
Company Name
Company Name
Company Name
Company Name

Company Name

Fig. 13 Discover Page

4> COMPEDIA

@}

Homepage

0]

Discover

o

Settings

My
Companies

D

Logout

Choose Language v

Send Feedback @

FAQ

Help

Fig. 14 Settings Page

Switch Theme o

Data Privacy Terms

Terms and Conditions

Delete Account
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4> COMPEDIA

[ a mobile application company that mak Q ]

®

@}

Homepage

0]

Discover

@

Settings

My
Companies

)

Logout

Here are Top “description” companies
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3.5.5.2. Login/Sign Up

Welcome to COMPEDIA

We suggest using the email address that you use at work.

)

/G

Enter with Email

Enter with Google

Enter with Linkedin

pe)

Fig. 21 Sign in Page
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Fig. 22 Login Page
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Sign Up
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Sign Up

Already have an account?

Fig. 23 Sign Up Page

Forgot Password

Send Reset Link

Fig. 24 Forgot Password Page
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3.5.5.3. Unregistered User
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= $200-$250

41 Consideration of Various Factors in Engineering Design

411 Constraints

View Profile

(|

The technical, practical, and external constraints affect the development and implementation of
Compedia. The project will be implemented to meet the design goals with the accordance of

constraints.

Accessibility

e The platform aims to be globally accessible to users by providing responsive and

user-friendly

web design.

e |tis accessible on all major browsers (Chrome, Firefox, Safari, Edge) and devices with
stable internet connectivity.

Aesthetics

e Simplicity and professionalism are prioritized by implementing the user interface and
the platform has a business-oriented nature.
e Anintuitive and clean design guarantees smooth navigation and reinforces trust in the
platform’s credibility.

Codes and Standards
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e Development adheres to REST API Design Guidelines and UML 2.5.1 for system
modeling.

e Security measures are implemented in accordance with GDPR and local data privacy
regulations.

e Peer-reviewed commits and code conventions ensure maintainability and scalability.

e The development costs are reduced thanks to open-source technologies (e.g., React,
FastAPI).

e Azure cloud services optimize hosting and computational costs.

e Initial funding covers the custom domain, while maintenance costs include database
and LLM processing fees.

Ergonomics and Usability

e Navigation is streamlined with search features always accessible via the topbar and
homepage.

e WCAG (Web Content Accessibility Guidelines) is considered when choosing the Ul
components to ensure the accessibility.

Interoperability

e Milvus and Microsoft SQL Server are integrated with the backend for vector searches
and relational data storage.

e To interact with the external Al services such as GPT and BERT, APIs are designed
accordingly.

e Users can import standard data formats (e.g., CSV, JSON) for company profile
creation.

Legal Considerations

e User and company data is stored and processed according to GDPR, data privacy
laws.
e Policies ensure transparency about how data is used.

Sustainability

e By optimizing LLM usage and relying on cloud infrastructure, energy-efficient
processing is achieved and redundant computations are minimized.

e Efficient handling of large-scale vector data is ensured thanks to Milvus which also
reduces the storage usage.

Schedule

e A strict timeline is followed and milestones are set for development phases, including
MVP delivery and public beta testing.

e Agile methodologies (Scrum) are used to adapt schedules dynamically based on
progress and feedback.

Minimum Hardware and Software Specifications

e A modern web browser and internet access are required.
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e Backend infrastructure operates on Azure with containerized services (via Docker) for
scalability and efficiency.

Table 1: Summary of Factors Affecting Compedia

Factor

Impact on Design and Development

Effect Level

Public Health

Secure data handling is ensured to avoid misuse of
sensitive information that could indirectly affect public
health.

Medium

Public Safety

Robust encryption and access control are
implemented to prevent unauthorized access to
sensitive company data.

High

Public Welfare

Business matchmaking efficiency is enhanced,
promoting economic opportunities for small and large
companies alike.

High

Global Factors

International data privacy laws (e.g., GDPR) are
followed and a multilingual user base for global
accessibility is supported.

High

Cultural Factors

Avoids bias in recommendations by ensuring
neutrality and respecting diverse business and cultural
contexts.

Medium

Social Factors

Verified profiles, ethical Al use, and fostering
transparency in business interactions build trust.

High

Environmental
Factors

By using energy-efficient cloud hosting and optimized
Al model deployments, environmental impact is
reduced.

Low

Economic Factors

Open-source tools and scalable architecture are
employed which ensure affordability and sustainability.

High
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4.1.2 Standards

We use Git as a version control system. We use Trello to track the assignments that

are given to each group member. Moreover, in every two weeks, we arrange meetings in order

to discuss recent problems, provide solutions to problems and make assignments to group

members. Our project adheres to the following standards to ensure clarity, consistency, and

quality. UML 2.5.1 will be used for system modeling to represent use cases, workflows, and

design architecture effectively. REST API Design Guidelines will ensure the interoperability and

scalability in API development. These standards enhance the project's development and

usability, ensuring adherence to industry practices.

4.2 Risks and Alternatives

Table 2: Risks
Risks Likelihood Effect on the Project B plan summary
High High The platform might struggle to | Focus on niche industries, provide
competition attract users due to the highly tailored solutions, and
in the presence of similar solutions | leverage advanced features like
market and established players in the | semantic search for differentiation.
market.
Lack of trust | Medium Users may be reluctant to rely | Implement a robust verification
in data on the platform due to system, including cross-checking
credibility concerns about fake reviews | data sources and enabling user
or biased company data. feedback on data accuracy.
Difficulty in | High Smaller companies with Offer a freemium model to attract
onboarding limited budgets may not adopt | small businesses and provide
smaller the platform due to concerns | cost-effective promotion packages
companies about affordability or visibility. | tailored for their needs.
User Medium Potential users may prefer Emphasize the platform’s unique
reliance on traditional search engines value proposition through
existing despite their limitations, marketing campaigns and educate
search reducing platform adoption. users about the benefits of
engines semantic search.
Data privacy | Low Businesses may hesitate to Implement strict data security

and security
concerns

provide detailed information
due to concerns about data
misuse or breaches.

measures, comply with GDPR and
similar regulations, and clearly
communicate these measures to
users.
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4.3 Project Plan

Table 3: List of work packages

WP# Work package title Leader Members involved

WP1 Azure Database setup and Core Yasar Tatlicioglu | Ece Beyhan
Database Design

WP2 Market research on successful Bartu Albayrak -
semantic search examples

WP3 Market research competitive Yasar Tatlicioglu | Serhat Yilmaz, Anil Altuncu
analysis

WP4 Github setup and configuration Ece Beyhan -

WPS Trello setup Yasar Tatlicioglu | -

WP6 Frontend Core design and Serhat Yiimaz -
implementation

WP7 Backend Core design and Bartu Albayrak Yasar Tatlicioglu
implementation

WP8 Company profile information Anil Altuncu Yasar Tatlicioglu
structure research

WP9 Creating methodology for free-text | Anil Altuncu -
processing

WP10 Company database research Ece Beyhan -

WP11 Conducting survey with potential | Anil Altuncu Yasar Tatlicioglu, Serhat
customers Yilmaz, Ece Beyhan, Bartu

Albayrak

WP12 Backend Bartu Albayrak Yasar Tatlicioglu
authentication-authorization
implementation

WP13 Frontend-Backend Integration Serhat Yilmaz Bartu Albayrak

WP14 Location API research Ece Beyhan -

WP15 LLM processing backend Anil Altuncu Yasar Tatlicioglu
implementation

WP16 Vector Database Setup Yasar Tatlicioglu | -

WP17 Company profile responsive Serhat Yiimaz -
frontend design

WP18 LLM processing - Vector Database | Anil Altuncu Yasar Tatlicioglu
integration

WP19 Microservice Architecture Ece Beyhan Yasar Tatlicioglu
Implementation

WP20 Frontend app and backend Yasar Tatlicioglu | Ece Beyhan

services cloud deployment

WP 1: Azure Database setup and Core Database Design

Start date: 01.10.2024

End date: 07.10.2024

Leader: | Yasar Tatlicioglu

| Members involved: | Ece Beyhan

Objectives: Configure an Azure managed Microsoft SQL Database to support the

application’s relational data needs

Tasks:
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Task 1.1 Cloud Deployment: Provision Azure SQL instance.

Task 1.2 Cloud Deployment: Set up schemas and tables for the database.

Task 1.3 Obtain Connection Information: Connection data such as string id, root
username and password.

Deliverables
D1.1: Fully operational Azure database with secure access.

WP 2: Market research on successful semantic search examples

Start date: 01.10.2024 End date: 15.10.2024

Leader: | Bartu Albayrak | Members involved: | -

Objectives: Identify best practices in semantic search systems by analyzing successful
implementations in industries like e-commerce, recruitment, and knowledge management.
The focus is on understanding the technology, features, and challenges of these systems.

Tasks:

Task 2.1 Market Analysis : Analyze top semantic search solutions

Task 2.2 Identification of common facts : Document key features, benefits, and
challenges.

Deliverables
D2.1: Report summarizing examples, insights, and takeaways.

WP 3: Market research competitive analysis

Start date: 01.10.2024 End date: 01.11.2024

Leader: | Yasar Tatlicioglu Members involved: | Serhat Yilmaz, Anil
Altuncu

Objectives: Conduct a competitive analysis to understand the offerings, strengths, and
weaknesses of similar platforms in the market. This will help us identify unique value
propositions and areas for differentiation.

Tasks:

Task 2.1 Finding competitors : Identify competitors.

Task 2.2 Competitor analysis: Analyze features, pricing, and target markets.
Task 2.3 Market Summarization: Compare strengths and weaknesses.

Deliverables
D2.1: Competitive analysis document.

WP 4: Github setup and configuration

Start date: 01.10.2024 End date: 02.10.2024

Leader: | Ece Beyhan | Members involved: | -

Obijectives: Create and configure collaboration tools for development

Tasks:
Task 2.1 Github: Set up Github organization and repositories.

Deliverables
D2.1: Operational GitHub organization and repositories

WP 5: Trello setup

Start date: 01.10.2024 End date: 02.10.2024

Leader: | Yasar Tatlicioglu | Members involved: | -
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Objectives: Create and confiqure project management tools

Tasks:
Task 2.1 Trello : Create Trello board for task tracking

Deliverables
D2.1: Operational Trello board with initial tasks

WP 6: Frontend core design and implementation

Start date: 01.11.2024 End date: 16.12.2024

Leader: | Serhat Yilmaz | Members involved: | -

Objectives: Build the core frontend structure, focusing on usability and responsive design.
This includes creating reusable components and implementing a visually appealing
interface.

Tasks:
Task 2.1 Mockups : Design mockups for UI/UX
Task 2.2 Skeletons in React.js : Develop core components in React.js

Deliverables
D2.1: Functional frontend with core components implemented.

WP 7: Backend core design and implementation

Start date: 01.11.2024 End date: 01.01.2025

Leader: | Bartu Albayrak | Members involved: | Yasar Tatlicioglu

Objectives: Develop a scalable and secure backend to support core application
functionalities. This includes designing APIs and implementing services for data handling
and business logic.

Tasks:
Task 2.1 API design: Design RESTful APIs.
Task 2.2 MVC Implementation: Implement core services using .NET Core

Deliverables
D2.1: API documentation and functioning backend.

WP 8: Company profile information structure research

Start date: 11.11.2024 End date: 02.12.2024

Leader: |An/I Altuncu | Members involved: | Yasar Tatlicioglu

Objectives: Research and define the optimal structure for storing company profiles,
including key fields like services, products, and location. The structure should enable
efficient search and retrieval for various use cases.

Tasks:
Task 2.1 Market research: Research common data fields for company profiles.
Task 2.2 Designing a schema: Define a schema for profile data storage.

Deliverables
D2.1: Company profile schema documentation.

WP 9: Creating methodology for free-text processing

Start date: 02.12.2024 End date: 01.01.2025

Leader: | Anil Altuncu | Members involved: | -
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Objectives: Develop a methodology for processing unstructured text into structured data,
focusing on semantic understanding. This includes leveraging NLP techniques and LLMs
for parsing and normalization.

Tasks:

Task 2.1 Research to determine the state-of-the-art. Research techniques for text
parsing and semantic understanding.

Task 2.2 Implementation Plan : Design a preprocessing pipeline.

Deliverables
D2.1: Documentation on free-text processing methodology.

WP 10: Company database research

Start date: 01.11.2024 End date: 01.01.2025

Leader: | Ece Beyhan | Members involved: | -

Objectives: Finding useful company datasets. Especially the datasets that include related
data such as specialties, products will be collected.

Tasks:

Task 2.1 Search for Dataset: Find company datasets in Kaggle or other 3rd party options.

Task 2.2 Documentation : Document the collected datasets with their schema

Deliverables
D2.1: Database tables with company datasets
D2.2: Documentation for collected datasets.

WP 11: Conducting survey with potential customers

Start date: 01.12.2024 End date: 22.12.2024

Leader: | Anil Altuncu Members involved: | Yasar Tatlicioglu, Serhat
Yilmaz, Ece Beyhan,
Bartu Albayrak

Objectives: Gather insights from potential users to validate assumptions about the
product's features and functionality. The survey will help identify user needs, preferences,
and pain points. Results will shape the product development roadmap.

Tasks:
Task 2.1 Composing a survey : Design survey questions.
Task 2.2 Collect responses : Distribute surveys and collect responses.

Deliverables
D2.1: Survey report with analysis and recommendations.

WP 12: Backend authentication-authorization implementation

Start date: 11.11.2024 End date: 13.01.2025

Leader: | Bartu Albayrak | Members involved: | Yasar Tatlicioglu

Objectives: Secure the application by implementing robust authentication and
authorization mechanisms. This ensures that user access is restricted based on roles and
permissions.

Tasks:
Task 2.1 Configure .net core identity : Configure .net core identity based authentication.
Task 2.2 User access implementation : Implement claim-based access control

Deliverables
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| D2.1: Secure authentication and authorization system.

WP 13: Frontend-Backend Continuous Integration

Start date: 16.12.2024 End date: 14.04.2025

Leader: | Serhat Yilmaz | Members involved: | Bartu Albayrak

Objectives: Continuous frontend development that is backed up with API development to
acquire optimal and functioning apps with efficient data transactions.

Tasks:
Task 2.1 App Design Needs : Determination of needed methods and their structures
Task 2.2 API development : API development to respond the needs

Deliverables
D2.1: Continuous effective web application development

WP 14: Location API research

Start date: 03.02.2025 End date: 17.02.2025

Leader: | Ece Beyhan | Members involved: | -

Objectives: Identify a reliable API for location-based services to enable features like
filtering by city or region. The API should support scalable and accurate location data
processing.

Tasks:
Task 2.1 Research for API . Research available location APIs
Task 2.2 Integration to the system : Test APl integration with sample data.

Deliverables
D2.1: APl recommendation and integration plan.

WP 15: LLM processing backend implementation

Start date: 03.02.2025 End date: 21.04.2025

Leader: | Anil Altuncu | Members involved: | Yasar Tatlicioglu

Objectives: Build a backend service to process free-text inputs using large language
models. This includes designing interfaces for model interactions and optimizing
performance for frequent queries.

Tasks:
Task 2.1 API design : Design LLM APl interface.
Task 2.2 Backend Implementation : Implement request-handling logic.

Deliverables
D2.1: Functioning LLM processing backend.

WP 16: Vector Database Setup

Start date: 01.01.2025 End date: 03.02.2025

Leader: | Yasar Tatlicioglu | Members involved: | -

Objectives: Configure and integrate a vector database to support semantic search and
recommendation features. The setup will ensure efficient storage and retrieval of
embeddings.

Tasks:
Task 2.1 Setting up Milvus : Install and confiqure Milvus.
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Task 2.2 Integration with the system: Integrate database with LLM processing backend.

Deliverables
D2.1: Operational vector database.

WP 17: Company profile responsive interface design

Start date: 03.02.2025 End date: 03.03.2025

Leader: | Serhat Yilmaz | Members involved: | -

Objectives: Design a responsive and intuitive interface for managing and displaying
company profiles. The interface will ensure accessibility and usability across devices. This
design will align with the overall application theme.

Tasks:
Task 2.1 Ul Design : Develop Ul components.
Task 2.2 Test responsiveness : Ensure responsiveness across devices.

Deliverables
D2.1: Responsive frontend for company profiles.

WP 18: LLM processing - Vector Database integration

Start date: 03.03.2025 End date: 10.03.2025

Leader: |Anll Altuncu | Members involved: | Yasar Tatlicioglu

Objectives: Integrate LLM outputs with the vector database for seamless search and
recommendation functionality. This includes creating pipelines for storing and querying
embeddings.

Tasks:
Task 2.1 Design the transactions : Design data flow between LLM and vector database.
Task 2.2 Implementation : Implement query and storage logic.

Deliverables
D2.1: Fully integrated LLM and vector database.

WP 19: Microservice Architecture Implementation

Start date: 24.03.2025 End date: 21.04.2025

Leader: | Ece Beyhan | Members involved: | Yasar Tatlicioglu

Objectives: Implement a microservices-based architecture to ensure scalability and
modularity of the application. Each microservice will handle distinct functionalities,
promoting independence and flexibility. This will prepare the app for future growth.

Tasks:
Task 2.1 Microservice topic design: Design topics for microservices
Task 2.2 Testing: Deploy microservices and test interactions.

Deliverables
D2.1: Microservice-based application structure.

WP 20: Frontend app and backend services cloud deployment

Start date: 14.04.2025 End date: 28.04.2025

Leader: | Yasar Tatlicioglu | Members involved: | Ece Beyhan
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Objectives: Deploy the frontend application and backend services on a cloud platform for
global accessibility. This includes optimizing deployment configurations for performance
and cost-effectiveness.

Tasks:
Task 2.1 Azure configuration: Configure Azure cloud hosting
Task 2.2 Deployment: Deploy frontend and backend services.

Deliverables
D2.1: Deployed application accessible online

4.3.1 Gantt Chart

Compedia start end
Compedia 01/10/24 28/04/25 |

WP-1 01/10 0710 WK
WP-2 01/10 15/10  [WP-Z
WP-3 01/10 0111 |WE3
WP-4 0110 02/10
WP-5 0110 02/10
WP-6 02111 16/12 WP
WP-7 02/11 01/01 WP-7
WP-8 11711 0212 WP-B
WP-9 021z 01/01 WP
WP-10 0111 01/01 WP-10
WP-11 0112 22112 WP-11
WP-12 11111 13/01 WP-1Z
WP-13 16/12 14/04 WP-13
WP-14 03/02 17/02 WP-Ld
WP-15 03/02 21/04 WF1S
WP-16 01/01 03/02 WP-16
WP-17 03/02 03/03 WP-1T
WP-18 03/03 10/03 wWe-
WP-19 24/03 21/04 WP-18
WP-20 14/04 268/04 WP-20

Fig. 30 Compedia Gantt Chart

4.4 Ensuring Proper Teamwork

With the labor of a team consisting of 5 people, ensuring proper teamwork plays a huge role in
achieving success. To ensure productivity and efficiency, having a stable communication
channel and properly using that channel is important. Using this channel properly is crucial in
pursuance of the improvements of the project. A healthy development phase occurs with an
equal workload for each group member. To ensure equality in contribution, we decided to divide
the work according to the familiarity of group members. However, a trusting environment where
if someone needs a hand, others will help is successfully created. The general workloads are
provided below:

Serhat Yilmaz - Frontend Development

Bartu Albayrak - Backend Development

Ece Beyhan - DevOps and Infrastructure

Yasar Tatlicioglu - Vector Database Management

Anil Altuncu - LLM Integration and NLP Tasks
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As stated earlier, to ensure smooth collaboration, clear communication channels were
established. A popular message application WhatsApp is used for scheduling meetings and
sharing updates, while Discord and Zoom serve as the platforms for online meetings, which are
scheduled as needed with relevant team members. Every two weeks, face-to-face meetings
are held with all members whenever appropriate to review the progress of the project, assign
tasks, and address implementation details. Task tracking is managed through Trello, which
enables the team to monitor tasks at various stages such as To Do, In Progress, Done, and
Succeeded. This ensures that each member has a clear understanding of their duties and can
stay on track throughout the sprint.

4.5 Ethics and Professional Responsibilities

To ensure compliance with GDPR and other relevant privacy laws, the platform will allow users
to view, edit, and delete their personal data, providing them with full control over their
information. User verification mechanisms will be implemented to create a safe and trustworthy
environment, ensuring that only authorized individuals can access sensitive features.
Additionally, identity checks will be enforced for users interacting with critical areas such as
claims and projects, actively preventing misuse and promoting a secure and reliable platform
experience.

4.6 Planning for New Knowledge and Learning Strategies

While developing our project, we will make use of semantic search algorithms and not all team
members have knowledge about semantic search. In order to get a better grasp of the subject
we will be utilized from the online courses and also benefited from the YouTube playlists we
have prepared. Moreover, knowledge of configuring and managing Milvus may be limited.
Again we will take advantage of the online sources to get a better understanding of it.

5 Glossary

Al-powered Search
Al-powered search engines are designed to make searching smarter and more efficient,
leveraging the power of artificial intelligence to deliver highly relevant results. [3]

Azure

A cloud computing service created by Microsoft that provides infrastructure, platform, and
software solutions to support applications and services, including hosting, database
management, and Al integration.

BERT (Bidirectional Encoder Representations from Transformers)
BERT language model is an open source machine learning framework for natural language
processing [4].
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Compedia

A proposed platform aimed at creating comprehensive, structured, and searchable profiles of
companies using advanced NLP models and semantic search techniques to match user needs
with businesses.

Docker
Docker is an open platform for developing, shipping, and running applications. Docker enables
you to separate your applications from your infrastructure so you can deliver software quickly.

[5]

Embeddings

Embeddings are numerical representations of real-world objects that machine learning (ML)
and artificial intelligence (Al) systems use to understand complex knowledge domains like
humans do. [6]

Kafka

Kafka is primarily used to build real-time streaming data pipelines and applications that adapt to
the data streams. It combines messaging, storage, and stream processing to allow storage and
analysis of both historical and real-time data. [7]

LLM (Large Language Model)
Large language models (LLMs) are machine learning models that can comprehend and
generate human language text. They work by analyzing massive data sets of language. [8]

MicrosoftSQL
A relational database management system by Microsoft, used to store structured data such as
basic company details in Compedia.

Milvus
An open-source vector database optimized for processing large-scale vector data and
supporting semantic search operations efficiently.

Natural Language Processing (NLP)

Natural language processing (NLP) is a subfield of computer science and artificial intelligence
(Al) that uses machine learning to enable computers to understand and communicate with
human language. [9]

React
A JavaScript library for building user interfaces, particularly for single-page applications,
ensuring a responsive and interactive user experience.

Semantic Search
Semantic search is a search engine technology that interprets the meaning of words and
phrases. [10]
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State-of-the-Art (SOTA)

The state of the art (SOTA or SotA, sometimes cutting edge, leading edge, or bleeding edge)
refers to the highest level of general development, as of a device, technique, or scientific field
achieved at a particular time. [11]

Trello
A task and project management tool used for team collaboration and organizing workflows
visually via boards, lists, and cards.

Vector Database
A vector database, vector store or vector search engine is a database that can store vectors
(fixed-length lists of numbers) along with other data items. [12]

Zero-shot Classification
Zero-shot classification models are large, pre-trained models that can classify images without
being trained on a particular use case. [13]
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