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Abstract: The ColabCode is a ground-breaking solution that empowers geographically dispersed individuals working on the same
project to collaborate seamlessly and simultaneously. Leveraging advanced technologies and an intuitive user interface, ColabCode
provides a comprehensive platform where participants can collaborate, share code, and communicate effectively in real time.ColabCode
addresses the challenges faced by distributed teams, allowing them to work cohesively on shared projects. By providing a unified
workspace accessible from anywhere, participants can log in to the platform and instantly join the project in progress. Regardless of their
location or time zone, team members can start working together, eliminating delays caused by coordination issues. The heart of
ColabCode lies in its diverse programming language support. With built-in capabilities for various programming languages such as
Python, Java, JavaScript, C++, and more, team members can seamlessly contribute code in their preferred language. This flexibility
fosters inclusivity and encourages diverse skill sets, ensuring each member can work efficiently using their expertise.
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1. Introduction inclusive environment that harnesses the strengths and
talents of each individual[5-10].In addition to code
sharing, ColabCode incorporates a comprehensive chat
feature, enabling real-time communication among team
members. The chat functionality allows for instant
discussions, brainstorming sessions, and problem-
solving, fostering effective collaboration even when
physically separated. Participants can exchange ideas,
seek feedback, and provide support, creating a cohesive
and interactive virtual workspace[11-13].

The advent of remote work has transformed the way
teams collaborate and contribute to projects. However,
when working on the same project from different
locations,[1] teams often face challenges such as
coordination  issues, communication gaps, and
difficulties in sharing and synchronizing code. To
address these obstacles, we present the ColabCode, a
powerful  platform that revolutionizes  remote
collaboration by enabling simultaneous work and code
sharing across multiple programming languages[2-4].A 2. Literature Survey
key feature of ColabCode is its support for multiple
programming languages. Recognizing that different team
members may have expertise in diverse languages,
ColabCode provides an environment that caters to
individual preferences. Whether one prefers Python,
Java, JavaScript, C++, or any other language, team
members can contribute code seamlessly, fostering an
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code sharing. The purpose of this research was to
identify the strengths, weaknesses, and unique features
of these tools, in order to ensure that CPH provides a
distinct and valuable solution for remote teams.By
conducting this comprehensive comparison research,
ColabCode identified the gaps and opportunities in
existing tools and platforms. It enabled the development
team to understand the requirements of remote teams,
anticipate potential challenges, and incorporate unique
features and functionalities into ColabCode. The
research findings ensured that ColabCode offers a
distinct and valuable solution[16-19], addressing the
limitations of existing tools and providing an enhanced
collaborative experience for remote teams working on
shared projects and code sharing across multiple
programming languages.

1. GitHub: GitHub is a widely used platform for
version control and code collaboration. It provides
features such as code repositories, issue tracking, pull
requests, and project management. While it supports
collaboration, it does not offer simultaneous real-time
collaboration or built-in  support for multiple
programming languages.

2. GitLab: GitLab is another popular platform that
offers version control, code collaboration, and CI/CD
(continuous integration and continuous deployment)
capabilities. It provides features similar to GitHub,
including code review, issue tracking, and project
management. GitLab also offers real-time editing for
certain file types, but it may not support simultaneous
collaboration across multiple programming languages.

3. Visual Studio Live Share: Visual Studio Live
Share is an extension for Visual Studio Code that enables
real-time collaboration on code editing, debugging, and
running applications. It allows developers to share their
development environment and work together on the
same codebase in real-time. However, it may have
limitations in terms of supporting multiple programming
languages.

4, JetBrains Space: JetBrains Space is an
integrated team collaboration platform that offers a range
of tools for software development teams. It provides
features such as code hosting, version control, project

management, and chat. JetBrains Space aims to provide a
comprehensive platform for remote collaboration, but its
specific support for simultaneous collaboration and
multiple programming languages may vary.

1. Visual Studio Code (VSCode)
2. Eclipse

3. IntelliJ IDEA

4. PyCharm

5. Sublime Text

6. Atom

7. Xcode (for macOS and iOS development)
8. NetBeans

9. Android Studio (for Android app development)
10. Jupyter Notebook

11. MATLAB

12. RStudio (for R programming)

13. Arduino IDE (for Arduino development)
14. Unity (for game development)

15. Scratch (for educational programming)

These platforms offer different features, languages, and
target specific domains. They range from general-
purpose code editors to integrated development
environments (IDEs) tailored for specific languages or
frameworks. It's important to choose the platform that
aligns with our programming needs and preferences.
Many of the programming platforms mentioned,
programmers have the ability to work in parallel or
collaborate with others. However, the extent of parallel
work and collaboration capabilities may vary depending
on the specific platform. Here are a few examples:

1. Visual Studio Code (VSCode): While VSCode is
primarily designed for individual development, it offers
extensions like Live Share that enable real-time
collaboration, allowing multiple developers to work on
the same codebase simultaneously.

2. Eclipse: Eclipse supports team collaboration through
features like collaborative editing, version control
integration (such as Git), and project sharing capabilities.
Developers can work together on shared projects and
access common resources.

3. IntelliJ IDEA and PyCharm: These IDEs provide
built-in support for collaboration and version control
systems. Developers can use features like code sharing,
code reviews, and remote development, enabling parallel
work on projects.

4. Jupyter NotebookJupyter Notebook is a popular
platform for interactive computing and data analysis. It
supports collaboration by allowing multiple users to
work on the same notebook concurrently, with each user
able to see the changes made by others in real-time.

5. Google Colab: As a cloud-based platform, Google
Colab is designed for collaboration. Multiple users can
simultaneously work on the same Colab notebook,
making it suitable for group projects or collaborative
coding sessions.
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6. GitHub/Bitbucket/GitLab: While not programming
platforms in themselves, these version control platforms
provide collaboration features such as code reviews,
issue tracking, and pull requests. They facilitate parallel
work and coordination among developers working on the
same codebase.

3. Drawbacks of Existing Platforms-

While the programming platforms mentioned in the
previous response offer numerous benefits, they also
have some potential drawbacks. Here are some common
drawbacks associated with these platforms:

1. Learning Curve: Some platforms, particularly full-
featured IDEs like Eclipse, IntelliJ IDEA, and PyCharm,
can have a steep learning curve for beginners. Their
extensive features and configurations may require some
time and effort to become proficient in using them
effectively.

2. Resource Requirements: Certain platforms, especially
those with rich features and extensive tooling support,
can be resource-intensive. They may require a significant
amount of memory and processing power, potentially
affecting the performance of older or less powerful
machines.

3. Complexity: With increased functionality and
flexibility, programming platforms can sometimes
become complex. This complexity may be
overwhelming for novice programmers or those seeking
simplicity in their development environment.

4. Customization Overload: Some platforms, like Visual
Studio Code, offer a vast number of extensions and
customization options. While this can be advantageous
for tailoring the platform to your specific needs, it can
also lead to decision fatigue or spending excessive time
searching for and configuring the right set of extensions.

5. Limited Language Support: Certain platforms may be
designed with a primary focus on specific programming
languages or frameworks, potentially limiting their
effectiveness for projects involving multiple languages
or less commonly used languages.

6. Offline Limitations: Cloud-based platforms, such as
Google Colab, require an internet connection to access
and run code. This can be a disadvantage if you need to
work in offline environments or have limited
connectivity.

7. Lack of Integration: Some platforms may have limited
or no built-in integration with certain tools or
technologies, requiring developers to find and configure
additional plugins or workarounds to fulfill their specific
requirements.

8. Platform Lock-In: Some platforms have proprietary
formats or workflows that may make it difficult to
migrate projects to other platforms or IDEs, potentially
leading to vendor lock-in.

It's important to note that these drawbacks may vary in
significance depending on individual preferences, project
requirements, and the specific programming tasks at
hand. Ultimately, it's essential to evaluate these factors
and choose a platform that best aligns with your needs
and provides the right balance between functionality and
usability.

4. Algorithm

Yjs is a JavaScript framework that enables collaborative
editing and real-time synchronization of shared data
structures among multiple users. When it comes to
integrating CodeMirror with Yjs, the goal is to create a
collaborative code editor where changes made by one
user are instantly reflected for all other connected users.
Yjs achieves this by using a data type called a Shared
Type, specifically the Y.Text type, which represents a
shared text document.

Algorithmic explanation of how to achieve real-time
synchronization using Yjs:

1. Initialize the shared document: Create a new
instance of Y.Doc to represent the shared
document. Add the required shared types (e.g.,
Y.Text) to the document to represent different data
structures.

2. Set up communication: Establish a connection
between clients using a communication channel
like Web Socket. Implement the necessary event
handlers or listeners to send and receive messages
between clients.

3. Share the document: Once the connection is
established, share the Y.Doc instance with other
clients in the session. Transmit the shared
document to connected clients using the
communication channel.

4. Handle local changes: Listen for local changes
made by the user in the editor or input fields. When
a change occurs, update the corresponding shared
type (e.g., Y.Text) in the Y.Doc instance.

5. Handle remote changes: Implement event handlers
or listeners to receive incoming messages from
other clients. Extract the changes made by remote
clients, including the affected shared type and the
corresponding delta. Apply the received changes to
the corresponding shared type in the local Y.Doc
instance.
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6. Synchronize changes: When local changes are
made, transmit the delta to other clients via the
communication channel. Receive incoming deltas
from other clients and apply them to the local
Y.Doc instance.

7. Update the user interface: Monitor changes in the
shared types within the Y.Doc instance. When
changes occur, update the user interface elements
(e.g., CodeMirror editor) to reflect the
modifications.

8. Terminate the session: Implement a termination
mechanism to gracefully close the connection and
end the collaboration session. Perform any
necessary cleanup tasks, such as removing event
listeners and releasing resources.

The step-by-step algorithm explaining how to bind
CodeMirror with Yjs without diving into code details:

1. Set up CodeMirror: Create an instance of
CodeMirror and attach it to an HTML element
on your web page. Specify configuration
options such as the theme, language mode, and
initial content.

2. Create a Yjs document: Initialize a new instance
of Y.Doc, which represents the shared
document. Attach a Y.Text type to the
document. Y.Text is used to represent shared
text data.

3. Bind CodeMirror with Yjs: Listen for the
‘change’ event in CodeMirror, capturing
changes made by the local user.Retrieve the
changes made (delta) and apply them to the
Y.Text shared type.

4. Observe changes from Yjs: Set up an observer
on the Y.Text type to detect changes made by
other users. When a change is detected, retrieve
the delta (changes) and apply them to
CodeMirror.

5. Connect to a shared editing session: Establish a
connection to a shared editing session using a
communication channel like WebSocket. Use
the  appropriate  Yjs  provider (e.g.,
WebsocketProvider) to exchange updates
between users.Share the Y.Doc instance in the
editing  session to  enable  real-time
collaboration.

Yjs is a JavaScript framework that enables
collaborative editing and real-time synchronization of
shared data structures among multiple users. When it
comes to integrating CodeMirror with Yjs, the goal is to
create a collaborative code editor where changes made

by one user are instantly reflected for all other
connected users. Yjs achieves this by using a data type
called a Shared Type, specifically the Y.Text type,
which represents a shared text document.

Real-Time synchronization using Yjs

Create a new instance of Y.Doc to represent the shared
document. Add the required shared types (e.g., Y.Text)
to the document to represent different data structures.
Establish a connection between clients using a
communication channel like WebSocket. Implement the
necessary event handlers or listeners to send and receive
messages between clients. Share the document: Once the
connection is established, share the Y.Doc instance with
other clients in the session. Transmit the shared
document to connected clients using the communication
channel. Listen for local changes made by the user in the
editor or input fields. When a change occurs, update the
corresponding shared type (e.g., Y.Text) in the Y.Doc
instance. Implement event handlers or listeners to receive
incoming messages from other clients. Extract the
changes made by remote clients, including the affected
shared type and the corresponding delta. Apply the
received changes to the corresponding shared type in the
local Y.Doc instance. When local changes are made,
transmit the delta to other clients via the communication
channel. Receive incoming deltas from other clients and
apply them to the local Y.Doc instance.

Update the user interface: Monitor changes in the shared
types within the Y.Doc instance. When changes occur,
update the user interface elements (e.g., CodeMirror
editor) to reflect the modifications. Implement a
termination mechanism to gracefully close the
connection and end the collaboration session. Perform
any necessary cleanup tasks, such as removing event
listeners and releasing resources.

Codemirror binding with Yjs

Create an instance of CodeMirror and attach it to an
HTML element on your web page. Specify configuration
options such as the theme, language mode, and initial
content. Initialize a new instance of Y.Doc, which
represents the shared document. Attach a Y.Text type to
the document. Y.Text is used to represent shared text
data. Listen for the 'change' event in CodeMirror,
capturing changes made by the local user. Retrieve the
changes made (delta) and apply them to the Y.Text
shared type. Set up an observer on the Y.Text type to
detect changes made by other users. When a change is
detected, retrieve the delta (changes) and apply them to
CodeMirror. Establish a connection to a shared editing
session using a communication channel like WebSocket.
Use the  appropriate  Yjs  provider (e.g.,
WebsocketProvider) to exchange updates between users.

International Journal of Intelligent Systems and Applications in Engineering

UISAE, 2024, 12(21s), 01-11 | 814



Share the Y.Doc instance in the editing session to enable and various techniques proposed and devised in Section
real-time collaboration. 5, we have successfully implemented the CoVSCode
prototype. In this section, we demonstrate the prototype
system and present preliminary user evaluations along
Following the system architecture in figure 2 , the with a comprehensive set of experimental evaluations.
workflow and functional design in Section figure 1(a),(b)

5. Prototype Implementation and Evaluations

Response
Request to add In room with Room Id I |
L
Response Client 2

Listen to Requested Room ID
Add Current user to that Room Request New Room
3 ! I

Sacket IO Glient 1
Server Express
Server
Room Architecture

Fig 1(a)- Proposed Model Flow

0D

-

5) Response - If successful,
send oulput back for display)

Compile Architecture

Fig 1(b)- Proposed Model Flow

cient senver

'l Open conneclion
l Store the new added User
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These are all the users Listen for ‘raomData emit‘roomData’ e st of users in room

present in current room can event & Display the ‘
edit & compile the code users list getal e users
emil'sendMessage’ event nparcuarroom

Listn for message el message’ event ) Listen for'sendMessage event and send
event & dispay he 10 1 he users n at parcular room
message in chatoox

U Close Comneclion U
P —

Fig 2- Proposed Architectural Diagram
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6.1 Major User Interfaces of proposed Prototype Figure 3 presents the proposed client Ul for a
System programmer  to  start  real-time  collaborative
programming. Upon adding room ID , a login panel is
displayed in the IDE. The programmer don’t know have
room ID then simply create new room.

6.1.1 Login and Initialization: Preparation of Real-
Time Collaboration

Paste invitation ROOM ID
ROOM ID
USERNAME

Join

If you don't have an invite then create new
room

Fig 3- Ul snapshot of the proposed client’s login panel.

Client-side - need to emit(i.e. send) reserved event ‘JOIN’ which is
used for making connections with the server. We are

As you can see in the image below First we need to listen .
passing roomld and username as a payload.

to the endpoint/port on which the server is running and

et () = {
socket = io(ENDPOINT)

username = locatio

socket .emit ("
roomld,

username

}, (error) => {

if (error) alert(error)
s

return (

Fig 4 -Ul snapshot of the CoVVSCode client’s initialization panel.

On the server side - and sets up event listeners for that particular client. After
that we listen for the event ‘JOIN’ which we have

As we can see in the image below, first we need to use . . .
emitted from the client side.

on(‘connection’) which establishes the initial connection

ket.id)

, roonld })

Fig 5- On Server side
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In short, io. on is responsible for the overall connection
from client to server and then socket.on / emit will be
responsible for specific clients’ sockets.

Further, as we can see in the image we have added the
user temporarily in an ArrayList and emitting and
message using the ‘message’ event which is from the
server side. This event is further listened to on the client

Server side —

io.to(user.roomId).emit("roomData’, { roomlId:

side and will be available for newly joined users in the
chat box.

The socket.broadcast.to is used for broadcasting the
message i.e. all the users in that particular room will get
the notification of this user being joined except the new
user. This is one of the good features from the socket.io
library.

user.roomld, users: getlUsersInRoom(user.roomId) })

Client side for sending messaging -

As you can see in the image below, We are sending the
message which we have stored in a usestate message

using an event named ‘sendMessage’ which will listen
on the server.

sendMessage = (event) => {

event .preventDefault();

if (message) {

socket.emit('sendMessage", message, () => {

setMessage("")

b

SendMessage on server side -

Here we are listening to the event ‘message’ which we
have emitted from the client side. First we will get user

details from the socket.id then we will send the message
to all the wusers in that particular room using
io.to(roomld). This will be done using the same emit
method which we will listen on the client side.

socket.on('sendMessage’, (message, callback) => {

const user = getUser(socket. id);

10.to(user. roonTd) . emit(‘message’, { user: user.usernane, text: messape });
callback();

SendMessage listening on client side -

Here in client code, we are listening for that emit
‘message’ from the server for all the users. As we have
seen that emit took place using io not socket so that was
for all the users and not for specific client’s socket.

Here we listen for that message and populate our
message useState which will be used for displaying in
the UL.
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fo
useEffect(() => {

socket.on('message”, message =>

console.log("client-side"”, message)

setMessages(messages =>

return () => {

socket.off( "message”)

1
J
}, [messages]);

So the above explanation is how we are storing users in a
particular room and how they are able to chat with each
other while working on code using socket.io.

6. Conclusion

Real-time code editors have made significant strides in
revolutionizing collaborative coding. With their ability to
enable simultaneous editing, live synchronization, and
seamless communication, these editors have transformed
the way developers collaborate and work together on
code. Real-time code editors have successfully
implemented features such as real-time collaboration,
allowing multiple users to edit the same code
simultaneously, compile and see changes in real-time.
This functionality has greatly improved productivity and
teamwork among developers, enabling them to work
together efficiently and provide instant feedback.

CodeMirror, a popular code editor library, has been
integrated with real-time synchronization frameworks
like Yjs and communication technologies like Socket.
IO. This integration allows for seamless communication
between the editor and the server, ensuring that changes
made by one user are immediately synchronized and
reflected in the editor for all connected users.
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