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Chapter 1

Introduction

1.1 Osdag on Cloud Internship

The FOSSEE Summer Fellowship is provided under the FOSSEE project.FOSSEE
project promotes the use of FOSS (Free/Libre and Open Source Software) tools to
improve quality of education in our country. FOSSEE encourages the use of FOSS
tools through various activities to ensure availability of competent free software
equivalent to commercial (paid) softwares.
The FOSSEE project is a part of the National Mission on Education through In-
frastructure and Communication Technology(ICT), Ministry of Human Resources
and Development, Government of India. Osdag on Cloud is one such open source
software which comes under the FOSSEE project. Osdag on Cloud internship is
provided through FOSSEE project. And the selection was based on a screening
task followed by a task demonstration-interview.

1.2 What is Osdag on Cloud?

Osdag on Cloud is a web version of the Osdag Desktop application which is Free/Li-
bre and Open Source Software being developed for design of steel structures. The
project uses ReactJS in the frontend, Django in the backend, Postgres and SqLite as
a database and FreeCAD software for generating the CAD models. Github is used
to ensure smooth workow between di�erent modules and team members. It is in a
path where people from around the world would be able to contribute to its develop-
ment. FOSSEE's \Share alike" policy would improve the standard of the software
when the source code is further modi�ed based on the industrial andeducational
needs across the country.

1.3 What Technology We Used to Develop

Osdag was developed to cater to both educational purposes and industry profes-
sionals. Its primary goal is to provide valuable insights into the subject matter for
students, while also serving as a useful tool for professionals. The user interface

4



has been meticulously designed to o�er exibility and attractiveness. Additionally,
video tutorials are available to facilitate users in getting started with the application.

The technologies employed in the development of Osdag include:

ˆ Front-End with React.js: React.js, a prominent JavaScript library, was
utilized to create a responsive and dynamic front-end for the application. This
ensures an engaging user experience and seamless interaction.

ˆ Back-End with Django: Django, a powerful Python web framework, forms
the backbone of the application's back-end. It manages user authentication,
database models, and API endpoints, ensuring e�cient data handling.

ˆ Database with PostgreSQL: PostgreSQL, a robust open-source relational
database management system, was chosen to store and manage various aspects
of the application, including user data and content.

ˆ React Libraries: Apart from the core React.js library, additional React
libraries such as React Quill and React Router were integrated to enhance
the application's capabilities. These provide rich text editing and client-side
routing functionalities.

ˆ Styling Libraries: Libraries like Material-UI and Ant Design were utilized to
leverage pre-styled components, contributing to a polished and user-friendly
interface.

The integration of these technologies ensures that Osdag delivers a comprehen-
sive and e�cient solution, meeting the requirements of both educational and pro-
fessional users.
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Chapter 2

Project Involvement and
Contributions

2.0.1 My Contributions

ˆ Main Window and Launch Screen Window:

Developed the user interface for the main window and launch screen window
of the project.

ˆ Sidebar Development:

Created and designed the sidebar for easy navigation and access to various
sections.

Implemented the functionality of the sidebar to ensure smooth interaction.

ˆ Module Sections:

Designed and implemented 12 di�erent sections/modules, enhancing the project's
usability.

ˆ Finplate Design and Implementation:

Designed the UI for the �nplate section.

Integrated popups for user input and feedback.

Implemented API integration related to the �nplate module.

ˆ UI Alignment and Enhancement:

Aligned UI elements in accordance with design preferences for a consistent
look and feel.

Incorporated minor UI enhancements such as dropdowns to improve user ex-
perience.

ˆ Project Flow Structuring:

Structured and organized the project ow to ensure logical progression and
ease of use.
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ˆ Document Creation:

Created several documents detailing UI/UX guidelines, design patterns, and
functional speci�cations.

ˆ Authentication UI:

Implemented the complete UI for user authentication, including login and
registration.

ˆ Frontend Integration:

Managed the integration of frontend components, ensuring seamless commu-
nication with backend services.

ˆ User Account UI:

Designed and developed the user account UI, enabling users to manage their
pro�les e�ectively.

ˆ API Implementation and Testing:

Implemented and thoroughly tested various APIs and endpoints to guarantee
functionality and reliability.

ˆ Summary:

Throughout my involvement in the project, I have primarily focused on UI de-
velopment and the successful implementation of various functionalities. This
includes designing UI components, integrating APIs, aligning with design pref-
erences, and enhancing the overall user experience. I have also been responsi-
ble for structuring the project ow, creating documentation, and ensuring the
smooth integration of frontend elements with backend services.
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Chapter 3

Version of Development

3.0.1 Package.json

The package.json �le contains a list of dependencies used in the project. These
dependencies contribute to various functionalities and features within the applica-
tion.

{
"dependencies": {

"@mui/icons-material": "^5.14.3",
"@mui/material": "^5.13.4",
"@react-pdf-viewer/core": "^3.12.0",
"@react-three/drei": "^9.74.16",
"@react-three/fiber": "^8.13.3",
"@reduxjs/toolkit": "^1.9.5",
"antd": "^5.5.0",
"axios": "^0.24.0",
"base-64": "^1.0.0",
"crypto-browserify": "^3.12.0",
"js-file-download": "^0.4.12",
"jwt-decode": "^3.1.2",
"pdfjs-dist": "^2.11.0",
"react": "^18.2.0",
"react-dom": "^18.2.0",
"react-redux": "^8.0.7",
"react-router-dom": "^6.14.2",
"react-toastify": "^8.0.0",
"three": "^0.153.0"

}
}

3.0.2 Dependencies and Their Uses

Here are some of the key dependencies used in the Osdag project along with their
purposes and links for more information:
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ˆ @mui/icons-material and @mui/material : These packages are part of the
Material-UI library, which provides pre-styled UI components for a polished
design. [https://mui.com/ ]

ˆ @react-pdf-viewer/core : This package enables rendering and viewing PDF
documents within the application. [https://react-pdf-viewer.dev/ ]

ˆ @react-three/drei and @react-three/�ber : These packages are used for
integrating 3D graphics and e�ects into the application using the Three.js
library. [https://github.com/pmndrs/react-three-fiber ]

ˆ @reduxjs/toolkit : Redux Toolkit simpli�es state management by providing
utilities for managing state, actions, and reducers. [https://redux-toolkit.
js.org/ ]

ˆ antd : Ant Design is a UI library that o�ers a variety of components for
building user interfaces. [https://ant.design/ ]

ˆ axios : Axios is used for making HTTP requests to APIs, facilitating data
fetching and interaction with the back-end. [https://axios-http.com/ ]

ˆ react-router-dom : This package enables client-side routing, allowing nav-
igation between di�erent components without a full page reload. [https:
//reactrouter.com/ ]

ˆ react-toastify : React Toastify provides customizable toast noti�cations to
display user feedback. [https://fkhadra.github.io/react-toastify/ ]

ˆ three : Three.js is a library for creating 3D graphics and visualizations in the
browser. [https://threejs.org/ ]

Please make sure to keep the versions of these dependencies up-to-date to ensure
compatibility and take advantage of the latest features and improvements.
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Figure 3.1: npm commands
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Chapter 4

Flow Tree and Structure

The project's directory structure is as follows:

APP_CRASH
cad
design_report
design_type
documentation
drawing_2D
file_storage
freecad_utils
gui
osdag
osdagclient
osdag_api
osdag_web
ResourceFiles
static
texlive
themes
utilities
utils
.gitignore
.travis.yml
4-Postgres-Installation.sh
bc_endplate_test.py
cad_test.py

% ... (other file entries)

This representation provides a visual structure of the project's organization.
Here's a brief explanation of each folder and its contents:

APP CRASH: The directory for crash reports and error logs.

cad: Storage for CAD calculation �les.
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design report: Contains logic and code in Python to create design reports.

design type: Speci�es design types, such as beam, column, connection, etc. Along
with Python �les.

ˆ beamcolumn

ˆ compressionmember

ˆ connection

ˆ exural member

ˆ frame 2D

ˆ frame 3D

ˆ group design

ˆ plate girder

ˆ tension member

ˆ truss

ˆ designtype.py

ˆ main.py

ˆ member.py

documentation: Installation guidelines and documentation by Atharv Pingle.

drawing 2D: Storage for 2D drawings.

�le storage: Contains subfolders for CAD modules and design reports, storing
.brep and .aux �les, respectively.

ˆ Cad Modules: Store .brep �les of CAD modules.

ˆ Designreport: Store reports in .aux format.

freecad utils: Utility �les for FreeCAD.

gui: GUI related �les.

osdag: Subfolderwebapi contains APIs.

osdagclient: Main folder for the frontend, including subfoldersassets , components,
and context .

osdag api: Contains API endpoints for various functionalities.

osdag web: Contains secret key.py for OSDAG web.

ResourceFiles: Contains database �les and design examples in.osi format.

static, texlive, themes, utilities, utils: Miscellaneous folders for static assets,
LaTeX distribution, themes, utilities, and helper scripts.
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.gitignore, .travis.yml, 4-Postgres-Installation.sh, ...: Various project con�g-
uration and script �les.

bc endplate test.py, cad test.py, ...: Python scripts and test �les.
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Chapter 5

Design Preferences UI

In this chapter, we will explore the various tabs and features of the Design Pref-
erences User Interface (UI) for beam-column structures. The UI allows users to
customize mechanical properties and design parameters to generate accurate calcu-
lations and models. Let's take a closer look at each tab:

Figure 5.1: Design Preferences UI

ˆ Column Section :

{ This tab is dedicated to de�ning and customizing properties of column
sections, such as shape, dimensions, and material.

{ Users can input parameters like section type (rectangular, circular, etc.),
dimensions (width, depth, diameter, etc.), and select or create custom
materials.

{ Customizable mechanical properties include Young's Modulus, Poisson's
ratio, yield strength, and ultimate strength.
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ˆ Beam Section :

{ Similar to the Column Section, this tab focuses on beam properties and
customization.

{ Users can de�ne beam cross-sectional properties like shape, dimensions,
and material.

{ Input parameters may include section type (I-beam, T-beam, etc.), di-
mensions (ange width, web thickness, etc.), and material speci�cations.

{ Customizable mechanical properties include elastic modulus, shear mod-
ulus, yield strength, and more.

ˆ Connector :

{ This tab deals with connections between various structural members, such
as beams and columns.

{ Users can de�ne connection types (welded, bolted, etc.) and customize
relevant parameters.

{ Customization options may include connector dimensions, types of fas-
teners, and their spacing.

{ Mechanical properties could include shear strength, bearing strength, and
other relevant connection properties.

ˆ Bolt :

{ In this tab, users can specify properties related to bolts used in connec-
tions.

{ Parameters may cover bolt diameter, length, grade, and material.

{ Mechanical properties of bolts like tensile strength, shear strength, and
preload can be customized.

ˆ Weld :

{ This section allows users to de�ne and customize weld properties used in
connections.

{ Parameters might include weld type, size, and material.

{ Customizable mechanical properties include weld strength and e�ciency.

ˆ Detailing :

{ The detailing tab focuses on providing additional information for design
and construction drawings.

{ Users can input preferences for annotations, dimensions, and symbols
used in the generated drawings.

ˆ Design :

{ This tab is where the actual structural design calculations are performed.
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{ Users can input design loads, boundary conditions, and other relevant
design parameters.

{ The software uses the provided inputs from previous sections to calculate
and generate structural design results, such as required member sizes,
reinforcement details, and connection forces.

5.1 Working

ˆ Technology Stack:

OSDAG-web is built using a combination of modern web development tech-
nologies. React.js is employed for creating the interactive and dynamic fron-
tend user interface. Django, a powerful Python web framework, serves as the
backend to manage data, business logic, and user authentication. PostgreSQL
is the chosen database system to store and retrieve application data securely.

ˆ Folder Structure and Project Launch:

The project's folder structure follows best practices for maintainability. The
osdagclient folder contains the frontend components, including JavaScript
�les, stylesheets, and assets. To launch the project, the necessary dependencies
are con�gured, and the server is started, initiating the rendering of the initial
page { the LoginPage.jsx .

ˆ Authentication:

Figure 5.2: Login
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LoginPage.jsx is where the user authentication process begins. The authen-
tication code implemented here ensures secure user access to the application.
It handles user account creation (signup) and existing user logins. Upon suc-
cessful login, users are granted access to the main page.

Figure 5.3: Signup

ˆ Main Page: The main page serves as the central hub for the application's
functionality and features.

ˆ Modules Section:

Under the "All Modules" section, various modules related to structural en-
gineering tasks are available. These modules are designed to help engineers
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