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More than a Database Connection Pooler




Key Design Principles

Share nothing, scales almost linearly — each worker is fully isolated
Zero-copy /O with Linux splice(2) for client—backend data transfer

Async everything — backend connect + SCRAM-SHA-256 auth runs entirely
on the reactor

Multi-protocol by design: Plugins for PostgreSQL and MySQL implemented
Transaction pooling with SSV (Semantic State Virtualization)

Connection Migration — idle sessions transferred between workers

XID Probe + Commit-in-Doubt Recovery

Read-After-Write Consistency

Hook/Trigger System



keel Overall Architecture
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keel Tier Borrowing Strategy

1. Client Session Request 1. Semantic State Virtualization (SSV)
Virtualizes GUCs, search_path, prepared statements )
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keel Read-After-Write Consistency Flow
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keel Commit-in-Doubt Recovery via XID Probing
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keel Hook/Trigger System and Chain Fast-Path

[4 Extension Points]

keel WORKER \

(Isolated Reactor)
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Lock Free Design
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keel Zero-Copy Splice and MSG_PEEK + Splice DataRow Bypass
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keel keel TLS + mTLS + kTLS
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keel Dynamic Connection Migration and Rebalancing Pipeline

2. Dynamic Frontend Connection Migration Sequence
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PostgreSQL

Share-Nothing Worker Reactor Pool
Database Cluster

Backend
—* | Conmection
Pool

o

-
o
o
a
il
0
>
w
o
o
(72

Application
Clients

.l
=
-
D
=
o
(=
12
(]
X
X

-

Worker N

Replica

Backend
Connecbon
Pool

Automatic FE Rebalancing:
Dynamic distribution based on
worker load snapshot
Global Luvkd BALANCIng
& Rebalancing Tniggen

REBALANCING
GLOBAL STATE
SNAPSHOT

MIGRATION
TRIGGER;
Planned Move
(Empty Worker 1)

1 Capture FE

) Atomic Cutover
(Zero Interrupt)
SSV (Semantic State Virtualization)

Session State (0{1) Memory Allocation)

2 Transfer State Worker 2 |

Backend
Connection

Endpoint Migration
No Cross-Thread Locks
(Worker 5ol

on Worker 2
Worker 1 is now empty

Post-Migration
Rebalanced Pool

Q TCP packets

Agplication _TCP packets
Clants

-

KAl ANSCIV0 WO (Tuocor

PostgreSQL
Database Cluster

Session
Shb * | Coanection —

Aspect Ratio: 16:9




Work in progress,
first alpha release and full repo
soon!



Thank you!

Drop a message: https://www.linkedin.com/in/charlybatista
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