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1 Abstract

Distributed transactions are critical for scaling across
sharded systems but often suffer from high latency. This
latency is primarily attributed to the overhead involved
in guaranteeing durability, particularly when leveraging
replicated logs [1, 3, 5]. To address this, we aim to provide
flexibility in managing performance/durability tradeoffs
for distributed transactions. The main challenge arises
from the traditional transactional model, which couples
durability with commitment. This model defines a sin-
gle point at which a transaction becomes visible and
durable, requiring all transaction guarantees to wait for
the slowest component—typically durability.

In this work, we explore how to implement the Even-
tual Durability (ED) transaction model [2] in a distributed
setting. The ED model decouples commit from durabil-
ity, allowing transactions to commit first, and become
durable later. In essence, committed but non-durable
transactions can be visible to applications, enabling op-
erations to continue while ensuring eventual durability
in the background. This approach enables informed de-
cisions about sacrificing immediate durability for lower
latencies while understanding risks of system failures.

Adapting the ED model to distributed settings presents
unique challenges, particularly as partial transaction fail-
ures across shards complicate durability and isolation
guarantees. In centralized systems, if transaction T2 de-
pends on T1, T2 will fail if T1 does. In distributed settings,
however, T2 may commit on one shard while T1 fails on
another, leading to inconsistencies. To address these chal-
lenges, we introduce an eventually durable Percolator
protocol [4], enabling applications to reduce transaction
latencies while preserving guarantees. We advocate for
this model as the foundational contract between transac-
tional data systems and applications, outlining require-
ments for implementing eventually durable transactions
and their effective exposure to applications.

2 Preliminary Results

We conducted a preliminary experiment on AWS with
a setup involving two shards and writing to two keys.
Each trial included an average of 10,000 transactions.
The results, as shown in Table 1, demonstrate that the
ED model outperforms the traditional transaction model
by achieving a significantly lower commit latency. This
improvement is due to the absence of commit time wait-
ing in the ED model, resulting in approximately a 67%
reduction in latency compared to the traditional model.

Transaction Model

Average Latency (ms)

ED (Experimental Data) 4.84

Traditional Transaction Model | 14.5

Table 1: Commit Latency Comparison between ED and
Traditional Transaction Model
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