RS S TR BRI S

sbBot : Sunbird Guide Chatbot, Refactor and
Similar Case Query Tools
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1. #HE

This project uses React.js, Tailwind CSS
and Flask framework, develops an interactive
website query and support system that
integrates Large Language Models (LLM)
with a Retrieval-Augmented Generation
(RAG) framework, using techniques such as
query cleaning and rewriting, FAISS vector
retrieval, and dynamic prompting, along with
code analysis features including code
cleaning and tree-based structures. One core
function is a chatbot application for Sunbird
DCIM test automation, which provides
multiple functions to help team members
quickly become familiar with website
operations.

BH#5W : RAG, Semantic Search, FAISS
Vector Retrieval

2. %HRBHY

Before writing Sunbird test cases, team
members must follow requirement steps and
operate directly on the website, which is often
time-consuming due to unfamiliarity with its
features. Similarly, keyword refactoring
requires manually finding and testing all
related cases, increasing workload and the
risk of missing certain use cases. To resolve
these issues, the team decided to develop
supporting tools, including a keyword
refactoring tool, a topic-based case query
tool, and a chatbot that enables members to
quickly query and understand website
functions.
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(a) Guide Chatbot

A local chatbot is developed using a
structured RAG workflow. Operation guides
are segmented, embedded with Sentence-
Transformers, and stored in a FAISS
database for retrieval. User queries are
vectorized and matched against the database,
and a local LLM generates coherent, context-
aware responses.

(b) Refactor Keyword Query Tool
This tool converts all test case code
into JSON, defines excluded and parent—
child cases, and uses a tree structure to trace
all test cases referencing a specific keyword,
ensuring accurate and efficient keyword
dependency tracking.

(c) Similarity Case Query Tool
This tool extracts case data into
JSON, embeds it into a FAISS database, and
retrieves semantically similar cases by
comparing query vectors, enabling quick
identification of related test scenarios.

4. EHBAR

The system shown in Figure 1
consists of three layers: Frontend, Backend,
and Application layer. The frontend built
with React.js and Tailwind CSS, provides an
interactive interface. It communicates with
the Flask backend through a JSON-based
Fetch API. The backend handles API routing
and data exchange between the frontend and
core modules. The application layer includes
three modules, Refactor Keyword Query
Tool, Similar Case Query Tool, and User
Guide Chatbot, which wuse Sentence



Transformers, FAISS, PyMuPDF, RAG, and
LLM technologies for parsing, semantic
retrieval, and response generation.
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Figure 1. The architecture of the system
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(a) Large Language Model (LLM) -

Ollama

Serves as the core generation engine
for producing context-aware responses. The
LLM runs locally through Ollama, ensuring
secure and efficient on-device interaction and
understanding of test procedures.

(b) Retrieval-Augmented Generation

(RAG)

Combines semantic retrieval with
language generation. Relevant document
segments are first retrieved from the FAISS
database and then passed to the LLM.

(c) FAISS Vector Retrieval
Enables high-performance semantic
search by storing document embeddings and
retrieving relevant results through similarity
computation using the “all-mpnet-base-v2”
model.

(d) Semantic Search and Query Cleaning
User queries are cleaned and
rewritten to remove noise, then embedded
and compared in vector space using “all-
mpnet-base-v2” to ensure accurate and
contextually relevant search results.

6. EHR&ER

Figure 2 shows that our Refactor
Query Tool performs much faster than
manual work in all cases, completing each
task in under 30 seconds and reducing the
average processing time by about 36 times.
Additionally, the user guide chatbot and
similar case query tools provide relevant
references and context, helping the team
design more precise and consistent test cases
while greatly reducing manual effort.
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Figure 2. Comparison manual and using
Refactor Query Tool for finding cases
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In conclusion, those provided
functions have significantly accelerated the
development  process, allowing team
members to generate test cases more
efficiently. Furthermore, their integration has
improved the overall consistency and
reliability of the testing framework, ensuring
that test case generation follows the
requirements.
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