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A little bit of  background
information...

Building in-house AI Coding Assistant [2]

Code Completion

RAG-based QA

Docstring generation

2022-2024

R&D team

FPT Software

Vietnam 

Creating AST-based tools for

mining and processing big code [1]

[1] The Vault: A Comprehensive Multilingual Dataset for Advancing Code Understanding and Generation (Nguyen

et al., EMNLP 2023)

 [2] Envisioning the Next-Generation AI Coding Assistants: Insights & Proposals.  (Nghiem, et al 2024., IDE '24)



Learning from competitors and how they do it ....

Source Graph

Cody (Now Amp)

Tree-sitter for parsing
Cursor location for syntactic

trigger
Zoekt for lexical (key-word

based) code search

Repository-level Code Completion???

[3] Cody is cheating, 2023

[4] Open-sourcing Cody, 2023

[6] How Cody understand your codebase, 2024  

[5] The life-cycle of AI code completion, 2023 

https://ampcode.com/
https://sourcegraph.com/blog/cody-is-cheating
https://sourcegraph.com/blog/open-sourcing-cody
https://sourcegraph.com/blog/how-cody-understands-your-codebase
https://sourcegraph.com/blog/the-lifecycle-of-a-code-ai-completion
https://sourcegraph.com/blog/the-lifecycle-of-a-code-ai-completion


Minh Nguyen

Khanh Nghiem

From an unfinished project...

😼

PhD student in Computer Science

MSc student in Information

Study



... to SpareCodeSearch in Code Context
Competition

Motivation: To prove that lexical code search
is efficient for  in-IDE repository-level code

completion 

Requirement: Lightweight, extensible, and
polyglot(generalizable to different

programming languages), and model agnostic



Something interesting about Zoekt... 🤔

Friendly GUI 

Extensible Search API

Support multi-repo indexing

Ctags for universal symbols

extraction

Scalable and Deployable

(verified by Google, Gitlab

Sourcegraph)



Overview Architecture 



Initial (and chaotic) development on
Jupyter-notebook 😧



Locating Completion point

Concatenate prefix + suffix → Generate Diff → Locate the Completion Point location within the Diff



Symbols Gathering with Tree Sitter

Scheme queries to extract identifiers from the generated diffs



Query Constructing

Experiments with AND logic  (natively join all the identifiers) → A total failure!!! 
(Most queries return empty search result!)



Making things easier ...

Using OR logic to join the identifiers in the Query

Lower number of search terms
Regular Expression for fuzzy search



Making things easier ...

Number of queries generated for each query construction strategy, 
for Kotlin and Python public datasets 

Iteratively send all requests to Zoekt server until a succesful
search results is returned



Cross-shard searching also helped ...



Preliminary results on Public phase

Kotlin track

Python track

Zoekt query hit rate

Contexts are generated on a consumer Macbook Air M3
with only 16Gb RAM



Difficulties faced... 😵
Starting with Jupyter notebooks is great for initial
experiments, but terrible when modularizing and connecting
everything later ☠️
Setting and running-up Zoekt took quite an effort:

Instructions unclear, had to rewrite the whole Docker
compose
Lack necessary Go skills to extend the base image for
handling rate limit and server keep-alive.



The private phase...

After countless of times Egor have to
re-run the Dockerized solution...



It worked! 



However, threats of validity... 😵
Possible data leakage in Cross-shard settings: code snippet
from a later revision might be retrieved to complete a code
snippet from an earlier revision



Needs for further ablation study 😵
Existing experiments only  analyze the relationship: hit rate -> final chRF
Ablation experiments can are needed to understand the  different
symbol extraction strategies and query constructs affect  hit rate the
most and the completion quality.

🧐 ???

🤔 ???



Possible future extensions 😵
A possible PoC with an existing in-IDE code completion tool?
Zoekt indexer has the option to be deployed on-cloud →
Centralized indexer for enterprise-scale code completion?
Context-sensitive secure code generation)?

🧐 ???

🤔 ???



In conclusion, SpareCodeSearch
successed due to

Han-Wen Nienhuys, ex-Google, creator of Zoekt
Supports from my supervisors in UCD: Liliana Pasquale and
Alzubair Hassan
Inspirations from Khanh Nghiem in UWash Ischool
All the helps from Jetbrains and MistralAI folks
And possibly my incompetencies to handle commit hashes
properly  😭





Thank you! 
Q & A


	SpareCodeSearch Searching for Code Contexts When You Have No Spare GPUs
	Seoul - 18th November 2025

	A little bit of  background information...
	Creating AST-based tools for mining and processing big code [1]
	2022-2024
	R&D team FPT Software Vietnam
	Building in-house AI Coding Assistant [2]
	Code Completion
	RAG-based QA
	Docstring generation
	Repository-level Code Completion???
	Learning from competitors and how they do it ....
	Source Graph
	Cody (Now Amp)
	[3] Cody is cheating, 2023
	[4] Open-sourcing Cody, 2023

	[5] The life-cycle of AI code completion, 2023
	[6] How Cody understand your codebase, 2024

	From an unfinished project...
	PhD student in Computer Science
	Minh Nguyen
	Khanh Nghiem
	MSc student in Information Study
	... to SpareCodeSearch in Code Context Competition
	Something interesting about Zoekt... 🤔
	Overview Architecture
	Initial (and chaotic) development on Jupyter-notebook 😧
	Locating Completion point
	Symbols Gathering with Tree Sitter
	Query Constructing
	Making things easier ...
	Making things easier ...
	Cross-shard searching also helped ...
	Preliminary results on Public phase
	Zoekt query hit rate
	Kotlin track
	Python track
	Difficulties faced... 😵
	The private phase...
	After countless of times Egor have to re-run the Dockerized solution...
	It worked!
	However, threats of validity... 😵
	Needs for further ablation study 😵
	Possible future extensions 😵
	In conclusion, SpareCodeSearch successed due to
	Q & A

