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1 Clean Evictions Are Common

We first measure how often evicted objects remain clean
after being fetched under Non-FT in our evaluation. A clean
eviction means the object has not been modified since its last
fetch, so a valid retained remote copy can serve as its recov-
ery path without rebuilding protected state. Table 1 shows
that clean evictions are common in our evaluated workloads,
especially read-dominated ones: 4 of 8 workloads have clean-
eviction ratios above 90%. This means many evictions do
not inherently need new data and parity writes; existing FT
systems pay this cost because they discard or invalidate the
previous remote state on fetch.

2 Fine-Grained Accesses Are Common

Carbink’s span-based design is well matched to workloads
whose memory footprint is dominated by large objects. How-
ever, recent datacenter applications also contain many fine-
grained-object workloads. We run two representative data-
center benchmark suites, DCPerf [2] and TailBench [1], to
demonstrate this. Figure 1 reports access amplification: for
each fetched page, we measure how many bytes are actu-
ally used by the application. By this metric, 4 of 6 DCPerf
applications and 5 of 8 TailBench applications use only a
small fraction of fetched pages, so page/span-granularity
movement fetches many unnecessary bytes.

Figure 2 reports object size on the x-axis and the cumula-
tive fraction of total memory on the y-axis. A point at size x
means that objects no larger than x account for that fraction
of the application’s memory footprint. This metric approxi-
mates the best case for Carbink’s hot/cold span construction:
even if Carbink perfectly groups objects with similar hot-
ness before eviction, an object smaller than a span can still
reside in remote memory and force span-granularity reads
or updates. The figure shows that 3 of 6 DCPerf applications
and 4 of 8 TailBench applications place most of their mem-
ory footprint in objects smaller than a page, leaving room
for read and write amplification even under optimal span
packing.

$Huazhong University of Science and Technology
SShanghai Jiao Tong University

Table 1. Clean-eviction ratio across evaluated workloads.

Workload BFS LLM MG WC KV-B KV-A KV-S NQ

Clean eviction 95.1% 97.3% 44.2% 16.8% 94.6% 49.3% 4.7% 98.1%
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Figure 1. Access amplification in modern datacenter bench-
mark suites. Many applications use only a small fraction of
each fetched page, exposing a mismatch between remote-
access granularity and useful data.

DCPerf TailBench
— MediaWiki — TaoBench — Xapian — Sphinx Silo
Django — Spark Masstree — img-dnn — Shore
— FeedSim — VideoTrans — Moses — Spec)BB
> 1. =
‘g 0 1 | 1
0.8 1 1
g 1 1
=06 1 —
8 1 1
LS04 1 1
E 02 I I
S oo 1 1
"16B  256B 4KB 64KB 1MB 64MB  16B 256B 4KB 64KB 1MB 64MB

Object size

Figure 2. Cumulative memory footprint by object size. For
each object-size threshold, the CDF reports the fraction of the
application’s total memory footprint contributed by objects
no larger than that threshold.
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