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This project provides a versatile, cross-platform,
dual-interface inventory management system
tailored for the Linac Coherent Light Source (LCLS)
at SLAC National Accelerator Laboratory. It offers
both a user-friendly desktop Graphical User
Interface (GUI) and a powerful command-line
interface (CLI). Both interfaces can be used for
managing tools, parts, and consumables. Data is
stored in a hybrid backend system that uses a
MySQL database for both reliable and local data
persistence, and Google Sheets for cloud-based
collaboration.

PROBLEM:

The existing inventory system at SLAC-LCLS relied
solely on a large, complex Google Sheet that was
difficult to navigate and edit. Technicians and
engineers  frequently took parts without
documenting their actions, leading to inaccurate
stock counts and disorganized tracking.

FEATURES:

This system was designed to streamline inventory
management with reliability, usability, convenience,
and scalability in mind.

Key features of the application include:
e Dual Interface

e Inventory Table View

e Restock Status Flags

e QR Code Scanning & Generation

e Manual Or Automatic Entry & Edits
o Data Export & File Generation

e Redundant Data Storage

e Live Inventory Tracking

e Smart Restock Alerts

e Automated Logging

e Asynchronous Programming
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Acronym Legend:

GUI - Graphical User Interface
CLI - Command Line Interface
App Starlup QR Code - Quick Response Code

API - Application Programming Interface
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OR codes

The GUI offers a fully interactive interface built for
inventory management, QR code scanning, and data
generation. Users can only access the QR scanning
features through the GUI — enabling live scanning

for users or parts.

View All Items:

Item viewing and searching
with table view.

With visual feedback and immediate item lookup, the

GUI is

ideal when for visual control,

real-time

feedback, and a modern, polished look without

typing commands.

Item interaction with the
Add, Edit, and Remove pages
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Download data with the
Export or QR Generate pages

Easily manage inventory
items with a clean, user-
friendly interface, no
command line syntax or
manual Google Sheet use
required. These pages are
ideal for users who prefer
visual input and real-time
validation when creating
new entries, updating
item details, or removing
outdated records. The
GUI offers instant
feedback, making it
perfect for less technical
users or those working in
fast-paced environments.

The CLI provides quick access to powerful backend
tasks without launching the GUI. This feature runs
entirely in command line, meaning you can
automate regular tasks, integrate into pipelines, or
simply run operations faster and more efficiently
than using the GUI.

All commands can be listed using --help.

Example usage of adding, searching, and
deleting items from the CLI.

> python -m stock manager --export ./exports csv
[+] Exporting Data As .csv File...

[*] Successfully Exported Data To csv File
./exports "Sample Item"
QR Code As .PNG...

Sample Item QR Code

> python -m stock _manager -gr

[+] Exporting Sample Item
[*] Successfully Exported

Example usage of downloading all item data
and QR codes from the CLI

Most features available in the GUI can also be
performed through the CLI, making it a versatile tool
for advanced users. The primary exception is
camera-based actions like QR scanning, which
require a graphical interface. For users comfortable
with terminal workflows, the CLI offers full control
and flexibility without sacrificing functionality.

IMPACT:

This project allows inventory managers at
SLAC-LCLS to efficiently track and manage stock
with greater accuracy and ease. By streamlining the
checkout and return process through intuitive
interfaces and QR code scanning, it reduces errors
and data gaps common with manual spreadsheet
entry. Managers gain real-time visibility into
inventory levels, improving restocking decisions and
minimizing downtime caused by missing or
untracked parts. The system’s robust logging and
dual database support reliability, ultimately
increasing operational efficiency and confidence in
stock data. Additionally, key features like restock
notifications and real-time restock status help make
timely decisions, minimizing downtime—boosting
confidence and operational efficiency across teams.
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