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Accelerating Ceph Performance with
High Speed Networks and Protocols
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cen Mellanox Overview

Company
Headquarters
B Yokneam, Israel

Sunnyvale, California
— Worldwide Offices

~2,900

Employees worldwide
NASDAQ"

Ticker: MLNX
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http://www.b4bschwaben.de/nachrichten/augsburg_artikel,-Fujitsu-praesentiert-sich-auf-der-CeBIT-2011-_arid,60375.html
http://blog.executivebiz.com/2013/02/teradata-discovery-platforms-applications-to-help-define-big-data-in-2013/
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Internal External Virtualization/ Flash/ NVMe/

Storage Storage Cloud Convergence Big Data
Distributed Storage Storage Consolidation Data Specific Storage Media Migration Many Platforms
Shared Network Dedicated FC SAN Lossless IB/Eth Dedicated Eth/IB/FC Dedicated Eth/IB

File & Block Data Block/Structured Data Unstructured Data All Data Types Right Data for Platform
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Traditional
Storage

Legacy DC — FC SAN

Scale-out Storage

Modern DC — Ethernet Storage Fabric
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Object Store Daemon (OSD) Read and Write Flow

r_
g Clientapp writes data,
N @
“ Client app Read Write RADOS sends data to

primary 05D
Iri?feﬁsfgiDD-S s S ik e Primary OSD identifies
sends request replica OSDs and sends
to primary OSD data, writes data to local
disk

Replica O5Ds write data
to local disk, signal
completion to primary

~

(=) Primary O5D
reads data from
local disk and
completes read

A\ request y.

Primary OSD signals
\ completion to client app /

05D | Os5D | Os5D | osD
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Disk Disk | Disk Disk
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Bandwidth

Ceph Cluster Overview

* Ceph Clients

* Peer to Peervia Ethernet

Client Servers

Block/Object/File system storage
Userspace or kernel driver

* Ceph Storage Nodes

Direct access to storage 7\ __ET_—_':T_'—:—--—:::::_‘__ -
Mo centralized metadata = no '_;___ _________________

bottlenecks

Data distributed and replicated ‘)< m M\

{}SD osD OsD {}SD DSD DSD DSD DSD DSD

across nodes
Mo single point of failure

Scale capacity and performance
with additional nodes

(OSD write:

Client(App <-> RBD <-> RADOS) <-> NIC <-> Leaf <-> Spine <-> Leaf <-> NIC <->0SD <-> NVMe <-> OSD <-> NIC <-> Leaf <-> Spine <-> Leaf <-> NIC <->0SD <-> NVMe
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e Aggregate performance
of 4 Ceph servers

e 25GbE has 92% more
bandwidth than 10GbE

e 25GbE has 86% more
IOPS than 10GbE

* Internet search results
seem to recommend one
10GbE NIC for each ~15
HDDs in an OSD

e Mirantis, Red Hat,
Supermicro, etc.

Bandwidth (Gbit/s)

Improvement
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Efficient Data Movement (RDMA)

Application Application
CHUE Network UG

[!! \a
Kernel Bypass Protocol Offload )

ec)

Throughput (Gbytesls

adapter based transport I
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100GbE With CPU Onload

0 cru
26% 320GH

O Memary
/512G (1%)

Ethernet

Hot connected
O Ethemet

% 207 Mbps B

2 Ethernet
& 160 Kegs B

File Options View
[ Proceises | Peremance

[ Users | Dttt | Senvices

CPU  iotel) xeon(R) cru E5-2697

v3 @ 2,60GH:
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26% 3 20 GHz
43 922 ‘IBSSB

Up time
0:05.51.3?

2X Better Bandwidth

CPU Onload Penalties Half the Latency
e Half the Throughput

e Twice the Latency o
* Higher CPU Consumption 33% Lower CPU

https://www.youtube.com/watch?v=u8ZYhUjSUol m Microsoft
e 5.7 GB/s throughput e 11.1 GB/s throughput at half the latency
e 20-26% CPU utilization e 13-14% CPU utilization
* 4 cores 100% consumed by moving * More CPU power for applications, better ROI

data



https://www.youtube.com/watch?v=u8ZYhUjSUoI
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ceph [, Conservative Results: 44%~60% || *®

more IOPS "
e High IOPS workloads
* RDMA offers significant benefits to Ceph performance ¢ _
for small block size (4KB) IOPS. *  Small block sizes (<32KB)
e 2 0SDs with 4 clients, RDMA allowed 44% more IOPS. "
e 4 0SDs and 4 clients, RDMA allowed 60% more IOPS. .
500
RDMA: 60% more IOPS Ceph Read IOPS: TCP vs. RDMA

Same cores

00 RDMA; 44% more IOPS
8 fewer cores
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2 08Ds, 4 clients 4 O8Ds, 4 clients

m40Gh TCP =40Gb RDMA

TCP =RDMA
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RDMA: Mitigates Meltdown Mes: @) ‘ |T i

@ Stops Spectre Security Sla _ == |

RoCE RoCE - Performance Impact
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e CePH RDMA working group
e Mellanox
e Xsky
* Samsung
e SanDisk
* RedHat

* The latest stable CePH RDMA version

e https://github.com/Mellanox/ceph/tree/luminous-12.1.0-rdma
e Bring Up Ceph RDMA - Developer's Guide

e https://community.mellanox.com/docs/DOC-2721
e RDMA/RoCE Configuration Guide

e https://community.mellanox.com/docs/DOC-2283



https://github.com/Mellanox/ceph/tree/luminous-12.1.0-rdma
https://community.mellanox.com/docs/DOC-2721
https://community.mellanox.com/docs/DOC-2283

Storage or Data Bottleneck: @
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Microburst Absorption Capability Bad Good
9.6 9.7 o . Bad Good
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Max Burst Size (MB)
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E www.zeropacketloss.com
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§ Frame Size (bytes)
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http://www.zeropacketloss.com/
http://www.mellanox.com/tolly
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ceph
e Ceph Benefits from Faster Network
e 10GbE is not enough!
e RDMA further optimizes Ceph performance
e Reduce the impact from Meltdown/Spectre fixes
e ESF(Ethernet Storage Fabric) is trend
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Thank You
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