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Chapter.1

Introduction

This report outlines the work | carried out during my internship at [IT Bombay's
FOSSEE project, specifically on the eSim tool, an open-source EDA (Electronic Design
Automation) software for circuit design, simulation, and PCB layout.

eSim (formerly Oscad / FreeEDA) is a powerful tool developed using free/libre and
open-source software such as KiCad, Ngspice, GHDL, OpenModelica, Verilator,
Makerchip, and the SkyWater SKY130 PDK. It provides functionalities similar to
commercial tools like OrCAD, PSpice, LTspice, Xpedition, and HSPICE — but without
licensing costs, making it especially suitable for educational institutions and small-
medium enterprises (SMEs).

1.1 eSim

eSim is a free/libre and open-source Electronic Design Automation (EDA) tool
developed by FOSSEE at IIT Bombay. It supports circuit design, simulation, analysis,
and PCB layout using open-source components like KiCad, Ngspice, and GHDL.

1.2 Flatpak

latpak is a cross-platform software packaging and distribution system that simplifies
application deployment across different Linux distributions by isolating apps and
managing dependencies efficiently. Flatpak is a framework for distributing desktop
applications across various Linux distributions. It was created by developers with a
long history of working on the Linux desktop and is run as an independent open
source project.

Features of Flatpak
1. Cross-Distribution Compatibility

o Flatpak works on most major Linux distributions, allowing applications to be
installed and run across systems without modification.
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2. Sandboxing (Isolation and Security)

e Applications run in an isolated environment (sandbox), limiting their access to
system resources and improving overall security.

3. Bundled Dependencies

o Flatpak packages include all required libraries and dependencies, ensuring that
the app works consistently on any supported system.

4. Automatic Updates

o Flatpak supports automatic updates and uses delta updates to download only
the parts of the app that changed, saving bandwidth.

5. Versioning and Rollbacks

e Users can easily switch between different versions of an application or roll
back to a previous version if needed.

6. User-Level Installation

e Apps can be installed and run by individual users without requiring
administrator privileges.

7. Central Repositories

o Flatpak uses centralized repositories like Flathub, where users can find and
install a wide range of applications.

8. Portals (Permission Management)

o Portals offer a secure way for applications to request access to system
resources (like files or hardware) through a standardized permission system.

1.3 Ubuntu

Ubuntu, one of the most popular Linux distributions, is widely used in educational,
research, and development environments. During my internship, | worked extensively
on ensuring eSim's compatibility across various Ubuntu versions and contributed to
packaging eSim as a Flatpak for improved accessibility and platform independence.



Chapter 2

Task Chosen: Installation and
Packaging

Currently, eSim only supports limited versions of some Linux Distributions, namely
Ubuntu and Fedora due to the dependency constraints on other platforms as they
might be hosted under different names, use different package managers, have differ-
ent packaging formats, or have outdated packages. This means that the dependencies
need to be resolved by self-hosting packages, compiling on the host machine and us-
ing alternative packaging management systems.

During the course of my internship, | was involved in several critical tasks related to
the development, deployment, and user support of eSim. These tasks are outlined
below:

a. Installation and Compatibility Testing

One of my key responsibilities was to ensure that eSim could be reliably installed and
executed on multiple versions of Ubuntu, one of the most widely used Linux
distributions. | carried out the following tasks:

e Installed and rigorously tested eSim on Ubuntu 22.04 (Jammy), 23.04 (Lunar),
24.04 (Noble), and the development version 25.xx.

e Diagnosed and resolved compatibility issues caused by changes in libraries,
package versions, or system configurations across these Ubuntu releases.

e Addressed package dependency conflicts and environment setup errors to
ensure a stable installation process.

e Provided feedback to the development team and documented the installation
process for future users.



b. Windows Installation Support

In addition to Linux support, | worked on making eSim more accessible for
Windows users by:

e Analyzing platform-specific installation challenges, including dependency
resolution, file path handling, and administrative permissions.

e Creating detailed installation guides tailored to Windows, aimed at reducing
the setup effort for new users.

e Troubleshooting common errors encountered during installation and
contributing to a more user-friendly experience by recommending and
implementing fixes.

e Testing the eSim setup process on multiple Windows systems to ensure
consistency and usability.

c. Flatpak Packaging

To facilitate broader adoption of eSim across various Linux distributions, | was
involved in Flatpak-based packaging, which provides a distribution-agnostic
deployment solution. My work included:

e Building and testing Flatpak packages of eSim to ensure smooth installation
and execution regardless of the underlying Linux distribution.

e Configuring sandbox permissions to allow eSim access to necessary system
resources while maintaining security best practices.

o Debugging issues related to desktop integration, environment variables, and
library linking inside the Flatpak environment.

e Updating the Flatpak manifest and associated build scripts to be compatible
with the latest versions of Flatpak and the eSim codebase, ensuring long-
term maintainability.



Chapter 3
Objective

The primary goal of this internship was to contribute to the ongoing development
and accessibility of eSim, an open-source EDA tool developed by FOSSEE, IIT
Bombay. The specific objectives of my internship were as follows:

e To explore and support the installation of eSim on various operating
systems: Ensuring that eSim runs smoothly across multiple environments by
identifying and resolving OS-specific issues and dependencies.

e To work on packaging eSim for cross-platform usage: Focusing on the
creation and testing of Flatpak packages to provide an OS-agnostic method
for installing eSim on Linux distributions.

e To contribute towards improving ease of access to eSim for the user
community: Aiming to simplify the installation process for end-users,
including students, educators, and professionals, by developing streamlined
workflows and troubleshooting documentation.

e Ensuring eSim Compatibility Across Multiple Operating Systems:
One of the main goals was to test and verify the compatibility of eSim on
various versions of the Ubuntu Linux operating system. This involved
identifying version-specific challenges, resolving dependency issues, and
ensuring a stable installation process. By doing so, the objective was to
make eSim more robust and accessible for users across different Linux
environments.

o Developing a Cross-Platform Installation Mechanism Using Flatpak:
To improve eSim's portability and simplify its installation across all major
Linux distributions, | worked on Flatpak packaging. Flatpak is a modern
software distribution system that enables developers to package
applications along with their dependencies, providing consistent behavior
on any supported system. The objective here was to create a Flatpak
package for eSim, allowing it to be installed easily regardless of the user’s
distribution or environment.
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Implementation

4.1 Ubuntu Installation Testing and Issue Resolution

During the internship, | thoroughly tested eSim on multiple versions of Ubuntu
including 22.04 (Jammy), 23.04 (Lunar), 24.04 (Noble), and 25.04(Development). The

following were the observations and actions taken:

Ubuntu 22.04 (Jammy):

| have tried to Download eSIM on Ubuntu 22.04 OS the Issues that i have encountered

and their Solutions are listed below:

Issue 1:

This Is the first Issues | have encountered. NGHDL installation is failed. And the

installation is aborted. This is an dependency issue of eSim.

Activities 5 Terminal Feb 26 09:59
anshul@anshul-VirtualBox: ~/Downloads/eSim-2.4-updated(1)/eSim-2.4

: Entering directory '/home/anshul/nghdl-simulator/release/tests/hisimhv1’
Entering directory '/home/anshul/nghdl-simulator/release/tests/hisimhvi’
: Nothing to be done for 'install-exec-am'.
Nothing to be done for 'install-data-am'.
Leaving directory '/home/anshul/nghdl-simulator/release/tests/hisimhv1’
: Leaving directory '/home/anshul/nghdl-simulator/release/tests/hisimhvl’
Making install in hisimhv2
make[2]: Entering directory '/home/anshul/nghdl-simulator/release/tests/hisimhv2’
[3]: Entering directory '/home/anshul/nghdl-simulator/release/tests/hisimhv2’
Nothing to be done for 'install-exec-am'.
Nothing to be done for 'install-data-am'.
Leaving directory '/home/anshul/nghdl-simulator/release/tests/hisimhv2’
Leaving directory '/home/anshul/nghdl-simulator/release/tests/hisimhv2’
Entering directory '/home/anshul/nghdl-simulator/release/tests’
: Entering directory '/home/anshul/nghdl-simulator/release/tests’
: Nothing to be done for 'install-exec-am'.
: Nothing to be done for 'install-data-am'.
: Leaving directory '/home/anshul/nghdl-simulator/release/tests’'
: Leaving directory '/home/anshul/nghdl-simulator/release/tests’
: Leaving directory '/home/anshul/nghdl-simulator/release/tests’
: Entering directory '/home/anshul/nghdl-simulator/release’
Entering directory '/home/anshul/nghdl-simulator/release’
Nothing to be done for 'install-exec-am',
Leaving directory '/home/anshul/nghdl-simulator/release’
Leaving directory '/home/anshul/nghdl-simulator/release’
oving previously installed Ngspice (if any)
Reading package sts. Done
Building dependency tre . Done
Reading state information... Done
ge 'ngspice' is not installed, so not removed
© upgraded, @ newly installed, © to remove and 161 not upgraded.
NGHDL installed sucessfully
Adding softlink for the installed Ngspice
Added softlink for Ngspice
symlink was already present
Added softlink for NGHDL
Error: NGHDL installation failed

B Q search (i D ¢ i ~
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After searching a lot across web, files and documentation of Ubuntu OS. | have found a
solution.

Solution to Issue 1:

Stepl) Go the website link and download ngspice from there.

Feb 26 09:55
ngspice download | Sou

sourceforge.net,

SOURCEFORGE

Business Software Open Source Software SourceForge Podcast Resources

Alpega TMS: Your Comprehensive Transportation Management Solution
=] Fo : trimot sFact

Leam More

° w ‘ Kudoboard  [55]
Brought to you by: 2 A e A Business Plan empowers your colleagues

to celebrate each other Ty Elevate, by
Kudoboard, today.

Downloads: Last Update:

Get Updates

Files Reviews Support Tutorials Discussion Tickets v Mailing Lists i Makersite Lé

Ngspice project aims to improve the spice3f5 circuit simulator.
50x faster product and supply chain

Features decisions

Download it and it will resolve error.

Issue 2: Fix broken Installs (E : Unmet dependencies)

This error occurs because of broken or not found dependencies.
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https://sourceforge.net/projects/ngspice/

Feb 26 14:47

anshul@anshul-VirtualBox: ~/Downloads/esim-2.&-updated(1)/eSim-2.4

sin

ng and installing esim.

e

Solution to Issue 2:
To resolve this error we need to run the following command.
Run the following command:

sudo apt —fix-broken install

This will resolve the error if not then we need try to install eSim on fresh VM

of Ubuntu 22.04

Issue 3: You are not able to run that command you are not sudo user.

Step1) To resolve this error. Run the following command.

Su-—

Step2) Then run.

sudo visudo
11



This opens the file in a safe text editor (usually vi or nano, depending on your

system).

Step3) Give a user sudo access without a password

Add this line at the end of the file:
username ALL=(ALL) NOPASSWD:ALL
Step4)

If using nano, press Ctrl + X, then Y, then Enter.

If using vi, press Esc, type :wq, and press Enter.

Ubuntu 23.04 (Lunar):

Issue 1: Encountered issues with Python3 bindings in the packaging script. No
matching distribution found for numpy. This is another dependency issue and it
automatically resolves sometimes after a fresh OS start.

anshul@anshul-VMware-Virtual-Platform: ~/eSim

Running: pip3 install numpy scipy matplotlib pandas
Defaulting to user installation because normal site-packages is not writeable

Floppy Disk

.ro Error: module python-pip: Child process exited with code 1

e : f |
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Solution to Issue 1:

To resolve this error we need to start installing eSim with a fresh OS. This will resolve
most of the erros.

Optionl)

If not we need to download them using following commands:

sudo apt update

sudo apt install python3-pip

and then

pip3 install numpy scipy matplotlib

Option2) Using apt (System packages)

sudo apt update

sudo apt install python3-numpy python3-scipy python3-matplotlib

This will resolve the error.
Issue 2:

| have encountered. NGHDL installation is failed and Ngspice dependency not found.
And the installation is aborted. This is an dependency issue of eSim.

This error occurs multiple times working with eSim installation and packaging this error
also depend on several Linux distributions.

13
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Activities ") Terminal Feb26 09:59 0}
‘s " anshul@anshul-virtualBox: ~/Downloads/eSim-2.4-updated(1)/eSim-2.4

make[2]: Entering directory '/home/anshul/nghdl-simulator/rele hisimhv1'
make[3]: Entering directory '/home/anshul/nghdl-simulator/release, simhv1’
make[3]: Nothing to be done for 'install-exec-am'.

make[3]: Nothing to be done for 'install-data-am'

make[3]: Leaving directory '/home/anshul/nghdl-simulator/release/tests/hisimhv1’
make[2]: Leaving directory '/home/anshul/nghdl-simulator/release/tests/hisimhvl’
Making install in hisimhv2

make[2]: Entering directory '/home/anshul/nghdl-simulator/release/tests/hisimhv2’
make[3]: Entering directory '/home/anshul/nghdl-simulator/release/tests/hisimhv2’
make[3]: Nothing to be done for 'install-exec-am'.

make[3]: Nothing to be done for 'install-data-am'.

make[3]: Leaving directory '/home/anshul/nghdl-simulator/release/tests/hisimhv2’
make[2]: Leaving directory '/home/anshul/nghdl-simulator/release/tests/hisimhv2’
make[2]: Entering directory '/home/anshul/nghdl-simulator/release/tests’
make[3]: Entering directory '/home/anshul/nghdl-simulator/release/tests’

make[3]: Nothing to be done for 'install-exec-am'.

make[3]: Nothing to be done for 'install-data-am'.

make[3]: Leaving directory '/home/anshul/nghdl-simulator/release/tests'

make[2]: Leaving directory '/home/anshul/nghdl-simulator/release/tests’

make[1]: Leaving directory '/home/anshul/nghdl-simulator/release/tests’

make[1]: Entering directory '/home/anshul/nghdl-simulator/release’

make[2]: Entering directory '/home/anshul/nghdl-simulator/release’
make[2]: Nothing to be done for 'install-exec-am'.

make[2]: Leaving directory '/home/anshul/nghdl-simulator/release’
make[1]: Leaving directory '/home/anshul/nghdl-simulator/release’
Removing previously installed Ngspice (if any)

Reading package lists... Done

Building dependency tree... Done

Reading state information... Done

Package 'ngspice' is not installed, so not removed

0 upgraded, 0 newly installed, © to remove and 161 not upgraded.
NGHDL installed sucessfully

Adding softlink for the installed Ngspice

Added softlink for Ngspice

symlink was already present

Added softlink for NGHDL

Error: NGHDL installation failed

s
B2 Q search A8 g MmO AD 0 A BN Ay oah

Master the Art o

Ubuntu 24.04 (Noble)

This is the stable version of the Ubuntu OS, and our main objective is to download eSim
on it. Below are the issues | encountered while testing and packaging, along with their
respective solutions.

Issue 1:
Error: externally-managed enviroment(While installing Watchdog).

The "externally-managed environment" error in Ubuntu typically appears when you try
to use pip to install Python packages system-wide on certain Linux distributions,
including newer versions of Ubuntu (like 22.04 and later). This is a deliberate restriction
introduced by the maintainers of Python and Linux distros to prevent breaking system-
managed Python packages. The error is caused by an externally managed environment.
To resolve this error we need to create a virtual environment using python3.

14
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Processing triggers for systemd (255.4-1ubuntu8.4)
Processing triggers for man-db (2.12.0-4build2)
Processing triggers for desktop-file-utils (0.27-2buildl)
Installing Watchdog

: externally-managed-environment

This environment is externally managed
To install Python packages system-wide, try apt install
python3-xyz, where xyz is the package you are trying to
install.

If you wish to install a non-Debian-packaged Python package,
create a virtual environment using python3 -m venv path/to/venv.
Then use path/to/venv/bin/python and path/to/venv/bin/pip. Make
sure you have python3-full installed.

If you wish to install a non-Debian packaged Python application,
it may be easiest to use pipx install xyz, which will manage a

virtual environment for you. Make sure you have pipx installed.

See /usr/share/doc/python3.12/README.venv for more information.

If you believe this is a mistake, please contact your Python installation or 0S distribution provider. You can ove
rride this, at the risk of breaking your Python installation or 0S, by passing --break-system-packages.
See PEP 668 for the detailed specification.

Error! Kindly resolve above error(s) and try again.

Aborting Installati

Solution to fix this Issue 1)

Step1): Open your Ubuntu CMD and type the following command:

sudo apt update

sudo apt install python3-venv

Step2): Create a Virtual Environment: Navigate to the directory where you want the
virtual environment and run:

python3 -m venv myenv

Step3): To activate the Virtual Environment run:

source myenv/bin/activate

15



Step4): Now run:

.Jinstall-eSim.sh —install

Issue 2:
Package ‘python3-distutils’ has no installation candidate.

This issue states that there is no 'python3-distutils' module found or is not available.

Installing Distutils

Reading package lists... Done

Building dependency tree... Done

Reading state information... Done

Package python3-distutils is not available, but is referred to by another package.
This may mean that the package is missing, has been obsoleted, or

is only available from another source

E: Package 'python3-distutils' has no installation candidate

Error! Kindly resolve above error(s) and try again.

Aborting Installation...

This issue takes hours to solve but | have found a way to solve it.

Solution to Issue 2:

Step1) Go to your eSim-2.4 unzip folder. Go to your downloads and open the eSim folder

16
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Step2) Open the install-eSim.sh and look for the function installDependency and in that
function look for “Installing Distutils”.

echo "Installing PyQ.tS ........................... !
LLLLL]]
sudo apt-get install -y python3-pyqt5s

echo "Installing f\‘a‘tﬁl.otlib ...................... !

sudo apt-get install -y python3-matplotlib

echo "Installing p.i.s.t.u.t.ug. ....................... !

sudo apt-get install -y python3-distutils

# Install RﬁVCIL Depede
(2 1]

L
a00s asdaceseRe

echo "Installing S
aeded
sudo apt install -y python3-pip

echo "Installing Watchdog......vvviiiniinininnan
pip3 install watchdog

arha "Tnetallina Hdlnarse
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Step3) Now change sudo apt-get install -y python3-distutils to sudo

apt-get install -y python3-distutils-extra.

————— R I T T T R R

sudo apt-get install -y python3-pyqt5s

eche "Installing f%f#{lu{llb ...................... "

sama e

sudo apt-get install -y python3-matplotlib

echo "Installing ?}bﬁd[L[b ....................... '

sudo apt-get install -y pythonB-distutils-extrd

# Install NgVeri Depedenci
SESEERN BaGRRBARMS

echo "Installing f}f3 ............................ "

sudo apt install -y python3-pip

echo "Installing Watchdog..........ccoveviiniit '

pip3 install watchdog

Issue 3:

The kicad/kicad-6.0-releases does’nt have a Release file. This error shows that kicad

library does’nt have a release file.

The KiCad library refers to the collection of predefined electronic components and
symbols used within the KiCad EDA (Electronic Design Automation) software suite.
KiCad is an open-source tool used for designing schematics and printed circuit boards

(PCBs).

Types of KiCad Libraries

KiCad libraries are broadly categorized into three main types:

1. Symbol Libraries

o Contain schematic symbols (used in the schematic editor).
o Examples: resistors, capacitors, ICs, connectors.

2. Footprint Libraries

o Contain physical layouts for components (used in the PCB editor).
o Define pad layout, dimensions, and shape.

18



3. 3D Model Libraries

o Provide 3D models of components for 3D visualization of PCBs.
o Often associated with footprints.

http://archive.ubuntu.com/ubuntu noble InRelease
> http://archive.ubuntu.com/ubuntu noble-updates TnRelease
3 http://security.ubuntu.com/ubuntu noble security InRelease
http://archive.ubuntu.com/ubuntu noble-back ts TnRelease
http < 5. 0 /ubuntu noble InRele
6 https: L a i . ubuntu noble R
Not Found [I 3
leading package lists... Done
: The repository 'https://ppa.launchpadcontent.net/kicad/kicad 6.8 releases/ubuntu noble Release' does not have a Relea
file.
: Updating from such a reposito an't be done securely. and therefore disabled by default.
: (8) manpage fo e itory creation and nfiguration details.
http://security.ubuntu.com/ubuntu noble security InRelease
> http://archi ubuntu m/ubuntu noble InRel
3 http://farchive.ubuntu.com/ubuntu noble updates
https://ppa. launchpad ent.net/kicad/kicad-6
http://archive.ubuntu.com/ubuntu noble backpor
hilps://ppa. launchpadconlent.net/kicad/kicad-6
Not Found [1P: 5.125.190.80 443]
Done
Ihe repository 'https://ppa.launchpadcontent.net/kicad/kicad-6.0-releases/ubuntu noble Release' does not have a Relea
se lile.
: Updating from such a repository can't be done securely. and is therefore disabled by default.
See apl-secure(8) manpage for repository crealion and user configuration details.

Error! Kindly resolve above error(s) and try again.
Aborting Installation...

(myenv)

Solution to Issue 3)

Step1) To resolve this problem we have to download Kicad Library manually.Open your
Ubuntu CMD and type the following command:

sudo apt update

sudo apt install git

Step2) Clone the KiCad Libraries Repository. Type the following command:

git clone https://gitlab.com/kicad/libraries.git

Step3) Navigate to the Downloaded Libraries Folder.

cd libraries
19
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Download Using apt Package Manager:

If you do not want to download it from git you can directly download it by using apt
package manager. Skip this if you have downloaded from Github.

Step1l) Install KiCad Using apt: Run the following command:

sudo apt update

Step2) Install KiCad: For the latest stable release available in the Ubuntu repositories,
run:

sudo apt install kicad

sudo apt install kicad-libraries

This measure fixes the problem.

Issue 4:

Error while Installing llvm-9 and llvm-9 dev

This problem states that ‘Unable to locate package llvm-9 and llvm-9-dev’. To resolve
this problem we need to download llvm packages manually in our machine. This error
indicates that the script is unable to find the llvm-9 and llvm 9-dev packages.

Both llvm-9 and llvm-9-dev are packages related to LLVM version 9, a powerful open-
source compiler infrastructure used for building languages like C, C++, Rust, Swift, and
others.

llvm-9

e Thisis the runtime package.
e ltincludes tools like:
o llvm-as: LLVM assembler
o llvm-dis: LLVM disassembler
o opt: LLVM optimizer
o llc: LLVM static compiler
e Used primarily to run or interact with LLVM-based tools.
¢ Installs command-line tools and basic runtime libraries for LLVM 9.

20



$s e anshul@anshul-virtualBox: ~/Downloads/eSim-2.4

Selecting previously unselected package libgnat-13:amdé4.
(Reading database ... 176491 files and directories currently installed.)
Preparing to unpack .../libgnat-13_13.3.0-6ubuntu2~24.04_amd64.deb ...
Unpacking libgnat-13:amd64 (13.3.0-6ubuntu2~24.04) ...
Selecting previously unselected package gnat-13-x86-64-1linux-gnu.
Preparing to unpack .../gnat-13-x86-64-1inux-gnu_13.3.0-6ubuntu2~24.04_amd64.deb ...
Unpacking gnat-13-x86-64-1inux-gnu (13.3.0-6ubuntu2~24.04) ...
Selecting previously unselected package gnat-13.
Preparing to unpack .../gnat-13_13.3.0-6ubuntu2~24.04_amd64.deb ...
Unpacking gnat-13 (13.3.0-6ubuntu2~24.04) ...
Selecting previously unselected package gnat.
Preparing to unpack .../gnat_13.2ubuntu2_amd64.deb ...
Unpacking gnat (13.2ubuntu2) ...
Setting up libgnat-13:amd64 (13.3.0-6ubuntu2~24.04) ...
Setting up gnat-13-x86-64-1inux-gnu (13.3.0-6ubuntu2~24.04) ...
Setting up gnat-13 (13.3.0-6ubuntu2~24.04) ...
Setting up gnat (13.2ubuntu2) ...
Processing triggers for man-db (2.12.0-4build2) ...
Processing triggers for libc-bin (2.39-Oubuntu8.3) ...
Installing
Reading package lists...
Building dependency tree...
Reading state information...

Unable to locate package 1lvm-9

Unable to locate package 1lvm-9-dev

Error! Kindly resolve above error(s) and try again.

Aborting Installation...

.’.
\o’ (myenv)

Solution to Issue 4)

There are two ways to solve the problem depending on different systems:

The 1st Way: To resolve the problem we need to download llvm and llvm dev using apt
package manager.

Step1) Open your CMD. And paste the following command:

sudo apt update

Step2) Install the llvm and llvm-dev using cmd. Paste the following command:

sudo apt install llvm

sudo apt install llvm-dev
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The 2nd Way: In this way we will download llvm and llvm-dev from github.

Step1) Open your browser and paste the following link: https://github.com/llvm/llvm-
project/releases/tag/llvmorg-18.1.8

Step2) Scroll down and you will find llvm and llvm-dev and download them.

= O Iivm / livm-project

Code (O lIssues Sk+ {1 Pull requests 37k » Acions @ Seaurity [~ Insights

livmorg-18.1.8

LLVM 18.1.8
© gith

LLVM 18.1.8 Release

A note on binaries

Volunteers make binaries for the LLVM project, which will be uploaded
when they have had time to test and build these binaries. They might
not be available directly or not at all for each release. We suggest

you use the binaries from your distribution or build your own if you
rely on a specific platform or configuration.

vAssets s

| followed the official instructions for installing eSim on Ubuntu 24.04. During the
process, | encountered several errors related to missing dependencies, including the
python3-distutils module, externally-managed environments, issues with the KiCad
library, and problems with installing llvm-9 and llvm-9 dev. | conducted extensive
research through official documentation and community forums to resolve these issues.
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4.2 Windows Installation Work

While eSim is primarily designed for Linux environments, extending its usability to
Windows is crucial for increasing its adoption—especially in educational institutions and
among users unfamiliar with Linux. During my internship, | contributed to supporting and
improving the Windows installation process of eSim through the following activities:

¢ Initial Environment Setup and Testing
| began by setting up clean Windows 10 and Windows 11 environments (both
virtual and physical) to test the existing installation process of eSim. This allowed
me to reproduce common user issues in a controlled setup and document any
inconsistencies.

o DependencyResolution and Installer Debugging
One of the major challenges was handling external dependencies such as Ngspice,
Python, and KiCad components on Windows, where automatic package
management (as seen in Linux) is not available. | reviewed the installer script and
modified it to ensure all necessary dependencies were correctly installed and
configured. Special attention was given to:

o PATH Environment Variables: Ensured all required binaries and
executables were correctly added to the system path.

o Python Environment: Verified compatibility with specific Python versions
and libraries, and ensured scripts ran without requiring manual
intervention.

o Admin Permissions: Resolved installation issues that required elevated
privileges by modifying script prompts and improving error messages for
clarity.

e Error Handling and User-Friendly Workflows
| identified and resolved several common errors such as:
o Missing DLLs during simulation.
o GUI not launching due to incorrect Qt bindings.
o Failure to locate Ngspice backend on certain Windows builds.
To address these, | added error checks and messages in the installation
scripts and made recommendations for automated fixes.
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H eSim is an open source EDA tool for circuit design, simulation, analysis and PCB design. It is an integrated tool built using open
source softwares such as KiCad (https://www.kicad.org/), Ngspice (https://ngspice.sourceforge.io/), GHDL (http://ghdl.free.fr),
a Verilator (https://www.veripool.org/verilator/), Makerchip IDE (https://www.makerchip.com/), and SkyWater SKY130 PDK (https://
BE skywater-pdk.rifd.io/). eSim source is released under GNU General Public License.
@ This tool is developed by the eSim Team at FOSSEE, IIT Bombay. To know more about eSim, please visit: https://esim.fossee.in/.

To discuss more about eSim, please visit: https://forums.fossee.in/

eSim Started.....
Project Selected : None

[D40]: Workspace : C:\Users\asus|eSim-Workspace

[I¥0]: Kicad to Ngspice Conversion is called

[ViARNING]: Please select the project first. You can either create new project or open an existing project
[040]: Makerchip is called

4.3 Flatpak Packaging

Flatpak is a software packaging and distribution system for Linux. It allows applications
to be installed, updated, and run in a sandboxed environment, independent of the host
system’s libraries and dependencies.

| attempted to create a Flatpak package for eSim but encountered some errors. Below
are the errors along with their respective solutions.

Issue No 1)

Unable to find sdk org.kde.Sdk version 5.15.
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G
File Edt View VM Tabs Help

cd eSim

Cloning into 'esin’...

: Enumerating objects: 3
ounting objects:

3
-

, dor

86 (delta 1386), pack-reused 32464 (from 2)
18 | 3.85 MiB/s, done.

Resolving deltas: 1

epo=ny-repo --force-clean build-dir esin.flatpak.yanl
Can't load 'esin.flatpak.yanl': Faile file “/home/anshul/esin/esin. flatpak.yanl”: No such file or directory
son
$ nano esin. flatpak.json
: § flatpak-builder --repo=ny-repo --force-clean build-dir esim.flatpak.json
error: org.kde.Sdk/x86_64/5.15 not installed
Failed to init: Unable to find sdk org.kde.Sdk version 5.15
: S

a
@
z
=
3

Solution No 1)

To solve this error we need to run the following command. Install the KDE SDK and

Runtime version 5.15:

flatpak install flathub org.kde.Sdk

flatpak install flathub org.kde.Platform

This will install the KDE SDK and runtime version.

Issue No 2)

Can’t find Cmakelists.txt
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G
Fle Edt View VM Tabs Help

Apr1

My Computer

Mac Os v f
e :
AL[39;5! king for matches.
Info: org.kde.sdk//5.15 is end-of-life, with reason
We strongly recommend moving to the latest stable version of the Plaform and SDK
Info: org.freedesktop.Platform.GL.default//20.08 is end-of-life, with reason:
org. freedesktop.Platforn 26.88 is no longer receiving fixes and security updates. Please update to a supported runtime version.

anshul@anshulvirtual-machine: ~/esim

o) Branch op Renote Download

I Branch op Remote Download

[/] org.kde.Sdk.Locale 5.15 i flathub 18.6 kB

2. [/] org.kde.Sdk 5.15 i flathub 549.6 MB

Installation complete.
§ flatpak-builder --repo=ny --force-clean build-dir esin.flatpak.json

Downloading sources

Initialized empty Git repository in /home/anshul/eSim/.flatpak-builder/git/https_github.com_FOSSEE_eSim.git-8NAK42/
Fetching git repo https://github.con/FOSSEE/eSin.git, ref refs/heads/master
remote: Enumerating objects: 2

remote: Counting objects: 160% (2766/2766), done.

remote: Compressing objects: 108% (1489/1489), done.

remote: Total 2766 (delta 1285), reused 2228 (delta 1677), pack-reused 6 (from @)
Receiving objects: 106% (2766/2786), 67.22 MiB | 2.85 MiB/s, done.

Resolving deltas: 106% (1285/1285), done.

From https://github.con/FOSSEE/eSin

* [new branch] master -> master

Initializing build dir

Committing stage init to cache

Starting build of org.fossee.eS

Building module eSin in /home/anshul/esin/.flatpak-builder/build/esin-1

Already on 'master
Error: module: eS Can't find CMakelists.txt

Issue No 3)
builder/git/https_github.com_FOSSEE_eSim.git-*/: No such file or directory

e
= VM Tabs Help

Ubuntu 64-bit (5)
Ap

anshul@anshul-virtual-machine:

Remote Download

[ g
[/] org.kde.sdk

allation complete

In:
: $ flatpak-build
Downloading sources

repos=my-repo --force-clean build-dir

Inttialized empty Git repository tn /home/anshul/esin/.flatpak-butlder/git/https_github.com_FOSSEE_esim.git-8NAK42/
Fe git repo https://github.com/FOSSEE/eSin.git, ref refs/heads/ma:

Enumerating obje don

Counting objects: 2706/2766), done

mpressing objects: 100% (148 89), done
remote: Total 2706 (del d 2228 (delta 1077), pack-reused 0 (from )
Recelving objects: 108% (270 ), 67.22 MB | 2.85 MiB/s, done
Resolving deltas: 100% (1285/12
From https://github.com/FOSSEE/eSim
* [new branch] master
Inttializing bulld dir
Committing stage init to
of org.fo

Building module esSim 1

Already on 'maste:
Ercor: module: e Can't find CMakelists.t
§ Starting build of org.fossee.eSin
Building module esim.
starting: command not found
Bullding: command not found

$ cd ~/.flatpak-butlder /git/https_gtthub.com_FOSSEE glt-*/ # navigate into the cloned repo
find . -name "CMakeLists.txt
bash: /hone/anshul/. flatpak-builder /git/https_github.con_FOSSEE_eSim.git-*/: No such file or directory
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Solution No 3)

Run the following to clone the repo into a separate folder and inspect it:

cd ~/eSim

git clone https://github.com/FOSSEE/eSim.git esim-

source

cd esim-source

find . -name "CMakelists.txt"

Issue No 4)

anshul@anshul-VMware-Virtual-Platform: ~

:$§ flatpak-builder --ccache --force-clean build-dir ~/eSim/org.flatpak.eSim.yml
Emptying app dir 'build-dir'
Downloading sources
Starting build of org.flatpak.eSim
Cache hit for python-pip, skipping build
Cache miss i out last cache hit

Running: tar -xvf verilator.tar.gz -C /app/bin/

tar: verilator.tar.gz: Cannot open: No such file or directory
tar: Error is not recoverable: exiting now

Error: module verilator: Child process exited with code 2

Y |

Show Apps
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Issue No 5)

anshul@anshul-VMware-Virtual-Platform: ~

Remote Download
flathub 62.0 MB / 148.3 MB
flathub 148.3 MB
flathub 944.3 kB
flathub 5 kB
flathub 7 MB (partial)
flathub 6 MB
flathub .8 MB (partial)
9
: |
8
9

ID Branch
org.freedesktop.Platform.GL.default 22.08
org.freedesktop.Platform.GL.default 22.08-extra
org.freedesktop.Platform.openh264 2.2.0
org.gtk.Gtk3theme.Yaru 322
org.kde.Platform.Locale .15-22.
org.kde.PlatformTheme.QGnomePlatform 15297
org.kde.Sdk.Locale «15-22.
org.kde.WaylandDecoration.QAdwaitaDecorations o15-22.
org.kde.WaylandDecoration.QGnomePlatform-decoration 15-22.
org.kde.Sdk .15-22.
s=cde=tiadform .15-22.
Ubuntu 24.04.1 LTS amd64
Installing 1/11.. [N 46% 2.7 MB/s 00:27
:$ nano ~/eSim/org.flatpak.eSim.yml
:§ flatpak-builder --ccache --force-clean build-dir org.flatpak.eSim.yml
Can't load 'org.flatpak.eSim.yml': Failed to open file “/home/anshul/org.flatpak.eSim.yml”: No such file or directory
:-$ nano ~/eSim/org.flatpak.eSim.yml
:§ flatpak install --user build-dir org.flatpak.eSim

o
o

flathub kB
flathub MB
flathub MB
flathub MB

Ao LN VD WN
Mo e e e e e e e e e

-

flatpak run org.flatpak.eSim
Looking for matches..

F: An error was encountered searching remote ‘flathub’ for ‘build-dir’: Unable to load summary from remote flathub: Whil
e fetching https://dl.flathub.org/repo/summary.idx: [6] Couldn't resolve host name
F: An error was encountered searching remote ‘my-app’ for ‘build-dir’: Unable to load summary from remote my-app: Remote
listing for my-app not available; server has no summary file. Check the URL passed to remote-add was valid.
No remote refs found for ‘build-dir’
app/org.flatpak.eSim/x86_64/master not installed

=5
Y |

anshul@anshul-VMware-Virtual-Platform: ~/eSim

Running: pip3 install numpy scipy matplotlib pandas
Defaulting to user installation because normal site-packages is not writeable

Floppy Disk

Error: module python-pip: Child process exited with code 1

s
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Issue No 7)

)

File Edit View VM Tabs Help

ol anshul@anshul-virtual-machine: ~/esim/esim-source

Uburiu 64-bt (5)

Fetching git repo ht c sin.git, ref refs/heads/master
wote: Enunerating ¢

d not found
command not found
-*/ # navigate into the cloned repo

le or directory
ource
. -name "CMakel

into 'esim-sour
ating obj

directory

4.4 Fedora Installation Testing and Issue Resolution

Fedora is a free and open-source Linux-based operating system developed by the Fedora
Project, sponsored primarily by Red Hat (now part of IBM). It is known for being cutting-
edge, developer-friendly, and closely aligned with upstream Linux innovations.

Issue No 1)

The eSim installation is failing due to several missing dependencies Could NOT find
Doxygen (missing: DOXYGEN_EXECUTABLE)
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Mar15 2:02PM

anshul@fedora:~/Downloads/eSim-installers/Fedora

Solution No 1)

To fix this issue we need to follow these steps.

Step1) Run the following command to install the necessary tools:

sudo dnf install cmake make gcc gcc-c++ boost-devel openssl-devel doxygen

Step2) The error mentions that KiCad configuration files are missing. Install it using:

sudo dnf install kicad
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Step3) Run the Installer Again.

.Jinstall-eSim_fedora.sh —install

This will resolve the Error.

Issue No 2)

The error message suggests that the installation process is failing because Breezy (brz), a
version control system, cannot determine your user identity.

[@ Fedora OS - VMware Workstation

Hle Edit View V

Mar15 2:19PM

anshul@fedora:~/Downloads/eSim-installers/Fedora

Solution No 2)
To fix this issue we need to follow these steps.
Step1) Run the following command.

sudo dnf install breezy
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Step2) Check the installation.

brz —version

This solve this Issue.

Issue No — 3)
Our installation is failing due to two main issues:

1. Permission Denied Error (Errno 13) when Breezy (brz) tries to lock the Boost
directory.

2. Breezy (brz) User Identity Not Set, causing errors when committing Boost files.

station

M Tbs Help

Mar15 2:24PM

anshul@fedora:~/Downloads/eSim-installers/Fedora

32



Solution No 3)

To fix this issue we need to follow these steps.

Step1) Run the following command to fix ownership and

permissions:

sudo chown -R SUSER:SUSER /home/anshul/Downloads/eSim-

installers/Fedora/kicad_installer/

Step2) Then Run:

sudo chmod -R u+rwX /home/anshul/Downloads/eSim-
installers/Fedora/kicad_installer/

Step3) Retry Installation.

sudo ./install-eSim_fedora.sh --install
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Chapter 5

Results

During the course of the internship, | successfully contributed to enhancing the
usability, accessibility, and cross-platform support for eSim. My work led to the
following tangible outcomes:

e eSim was thoroughly tested and verified on four major versions of Ubuntu
(22.04, 23.04, 24.04, and the development version 25.xx), helping identify and
resolve several platform-specific compatibility issues.

e Improved the Windows installation process, making it more user-friendly and
stable by debugging critical dependency and environment configuration issues.

e Developed and tested a Flatpak package for eSim, enabling easy and
distribution-independent installation for Linux wusers across different
ecosystems.

e Contributed to documentation including installation guides, troubleshooting
steps, and developer notes, thereby enhancing onboarding for both users and
contributors.

e Provided detailed technical feedback and workflow suggestions to the FOSSEE
development team, aiding the long-term sustainability of the eSim project.

These results contribute directly to FOSSEE’s goal of promoting open-source tools in
academia and industry by making eSim more accessible and reliable across platforms.
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Chapter 6
Challenges Faced

Throughout the internship, several challenges surfaced, especially while working across
different platforms and environments:

e 0S-Specific Package Incompatibilities:
Managing version mismatches between system libraries, Python packages, and
simulation tools like Ngspice across different Ubuntu versions required deep
troubleshooting and experimentation.

e Windows Environment Configuration:
The lack of a native package manager in Windows made dependency handling
significantly more complex. Ensuring consistent paths, resolving permissions
issues, and adapting Unix-centric scripts to Windows were ongoing difficulties.

o Flatpak Sandbox Restrictions:
Packaging eSim as a Flatpak involved handling strict sandboxing rules which
limited file system and hardware access. Ensuring eSim had the right permissions
without compromising security demanded a nuanced approach.

e Testing on Multiple Systems:
Testing installation across different distributions and OS versions required
extensive setup and repetition. Maintaining consistency in test environments and
logging outcomes was critical but time-consuming.

Despite these challenges, persistent testing, guidance from mentors, and systematic
documentation helped overcome most hurdles.
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Chapter 7

Conclusion

My internship with the FOSSEE project at IIT Bombay has been a deeply enriching and
transformative experience. | gained hands-on exposure to open-source software
development, Linux system internals, software packaging, and cross-platform
compatibility testing through my contributions to the eSim tool.

The work involved not just technical implementation but also critical thinking,
debugging, documentation, and collaboration—all of which are crucial skills for any
aspiring engineer or developer. By improving the usability and installation processes for
eSim across Ubuntu, Windows, and Flatpak platforms, | contributed directly to the
broader mission of making high-quality open-source EDA tools available to the academic
and engineering community.

| am sincerely thankful for the mentorship of Prof. Sumanto Kar, whose guidance played
a pivotal role in shaping my technical approach and decision-making throughout the
internship. This experience has strengthened my foundation for a future career in
electronics, embedded systems, or semiconductor design, and | look forward to
contributing more to the open-source ecosystem in the years ahead.
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