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What is Rhea?



Requests to ipfs.io today

http://ipfs.io


Requests today

GET /ipfs/{cid}
HTTP

Load Balancer Kubo

Bitswap







Imagining Decentralization



Decentralization

GET /ipfs/{cid}



Decentralization

GET /ipfs/{cid}



Project Rhea



Project Rhea

• Enable Filecoin Retrievals


• Validate Saturn as a CDN


• Reduce Centralized Infrastructure Cost



Agenda



Agenda

• What is Rhea


• Trust Model


• Fetching Content


• Performance


• Component Systems

✅



Talking about Trust



• Rendered pages from the 
gateway are generally not 
verifiable by the client

Trust



• What’s missing


• Metadata blocks


• Won’t, or Can’t


• There isn’t a way for a client to 
signal that it promises to verify


• Range requests are hard

Trust



Trustless gateway

• Accept:


• application/vnd.ipld.raw


• application/vnd.ipld.car


• GET /ipfs/cid[/path][?depth=]
[&bytes=a:b]

Trust



Show me the Bytes



Show me the Bytes

• Enable Filecoin Retrievals


• Support bitswap on filecoin Storage Providers


• Extend bitswap sessions to support other transports


• Write another scheduling layer above bitswap



Lassie

IPNI

Bitswap

Graphsync



Indexstar 
IPNI

Storetheindex
Storetheindex

Storetheindex
CascaDHTCassette

Infura



Lassie



Caching and Performance



Performance

Client Bifrost Saturn / Lassie Origin

Client Saturn / Lassie Origin

Client Nginx/
Kubo OriginCurrent

Rhea:

Server-Verified

Rhea:

Client-Verified



Cache hit rates

Client Bifrost Saturn / Lassie Origin

Client Saturn / Lassie Origin

Client Nginx/
Kubo OriginCurrent

Rhea:

Server-Verified

Rhea:

Client-Verified

~70%

~30% ~60%

~60%



Cache hit rates
Current Gateway

Client Nginx/
Kubo OriginCurrent



Performance



Performance



What are we building?



What are we building?

• Bifrost-Gateway


• Boxo / Gateway


• Caboose


• L1-Node


• Lassie


• IPNI


• Cascadht, Cassette



What are we building?



Progress to Date



Progress to Date

• 30% production traffic mirrored to bifrost-gateway / saturn


• Partial rollout of verifiable-car requests


• Currently: “Fetch CAR into shared memory blockstore and serve response 
along with a blockservice that does block requests for missing data”


• Next: “do the walk locally. if a path segment is incomplete, make follow-up 
requests”



Progress to Date

• Caboose 


• Current: uses a dynamic ‘stable hash’ assignment of known nodes


• Next: fixed-size pool of “best” nodes. 


• Lassie


• Current: Identifying upstream over-fetching / amplification 


• Next: HTTP transport



Progress to Date



Progress to Date
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