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Split Timing model in Modern Datacenter

Kernel PCle/DMA T 1 > -
) N — '1 ' Packet Size / R
_1 === NO congestion
. 107! F Congested | [ . 8000 F=@= 128 Bytes / 0.99986
a N 256 Bytes / 0.99987
O ., = 512 Bytes / 0.99991
O 107* & 1T > == 1024 Bytes / 0.99992
\ G’ 6000 1
0 2000 4000 0 1000 %
' —
INIC . . Swlltch . 1000 L
-1 CU
[ 19 o,
a - >,
8 1074 F — 4} i 2000 F
i i i \L : i 1 ] 1 1 ] 1 ]
0.362 0.365 0.367 0.370 O 1000 2000 1 2 3 4 5 6 7
Latency (us) Latency (us) Hop Count

Host (PCle/DMA, OS, Application) : Variant and long tail latency
Network (NIC, Switch) : Deterministic latency without queueing

SSR Timing-Ali

hed Architecture

<-——- > < Replicas >
Control Plane
RPC Channel Replica i Replica k ’
-
—> Control " . Control % =
Data Interface: @ | | Blaws [ |~~~ ~~~~""777 ©
ommands / Plane Plane é al
committed entries I I I I
<>
Ctrl Interface/: Data Data T
interruptions
renewed config. Plane Plane "c-C_'U
] X Q
oy oy
> LL
Bounded- -
Dol Delivery Network Fabric l

Control Plane: Application interaction, cluster management, failure
recovery, and reconfiguration

Data Plane : Repetitive, and latency-critical consensus transactions

Preliminary Simulation Results
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Throughput: NOPaxos and WatchMaker achieve 100 and 99 Kops/s
SSR reaches 1.49 Mops/s with 3 replicas and 2.49 Mops/s with 5
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Failure recovery : Synchrony exposes failures within bounded
rounds, enabling prompt recovery.

Latency: Consensus transactions complete in 2 bounded rounds

Two Subtle Examples of SSR’s Failure Detection and Fail-stop Mechanism
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