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Introduction
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What is TimeFuseDB?

TimeFuseDB is a file system architecture that integrates
content-addressable storage with temporal versioning capabilities
through a virtual file system interface.
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End Result?

We can do: cd-<TIMESTAMP> on the file system on a git
repository and look how the file structure looked like at that very
exact moment.
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Content Addressable Storage

Content-addressable storage (CAS) is a way to store information so
it can be retrieved based on its content, not its name or location.

▶ hash the file with hashing algorithms (XXH128 used here)

▶ store the hash

▶ retrieve the hash based on custom logic

Figure: CAS

TimeFuseDB Aniket Ray



Content Addressable Storage

Advantages of CAS:

▶ Unique Identification of Data and data immutability

▶ Efficient Storage with Deduplication
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Content Addressable Storage

▶ A notable use is in git source control system.

Figure: git data model
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System Architecture & Implementation
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Crawler

▶ A custom crawler designed to traverse the commit history and
recursively process directory structures

▶ Leverages the libgit2 library for interacting with git repositories

▶ Uses the xxHash library for rapid hashing of files.
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FUSE (File System in User Space)

APIs

getattr, read, readdir are some APIs provided by FUSE used in
this project.

Figure: FUSE Arcitecture
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Implementation

Figure: Internal File Structure

TimeFuseDB Aniket Ray



Live Demo
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Use Cases

▶ User-Friendly Temporal data Navigation

▶ Management of Financial Configurations

▶ Historical Securities Data Navigation
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Future Works

▶ Enhancing Configurability and Usability and making it a
Production-Ready, Open-Source Product

▶ Extending to Support Bi-temporal Data

▶ Serve git’s internal DB
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Thank You!

TimeFuseDB Aniket Ray


	Introduction
	What is TimeFuseDB?
	Content Addressable Storage

	System Architecture & Implementation
	Crawler
	FUSE (File System in User Space)

	Implementation
	Live Demo
	Use Cases
	Future Works

