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FlashMemory DRBD'‘s use cases

D

Cloud
Ready

Storage is one of the most critical
components in any cloud
environment It has to be easy to
provision, highly reliable, cost
effective and ideally running on
commodity hardware

DRBD?9 is in OpenStack, so it integrates
seamlessly with your Private Cloud

Environment and runs on commodity
hardware, other cloud OSs and
virtualization platforms .
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High
Availability

The principal goal of a high
availability solution is to minimize or
mitigate the impact of downtime

DRBD seamlessly replicates
data transparent to your
applications and databases,
eliminating single points of
failure within your IT infrastructure

"\
SO
Disaster
Recovery

The principal goal of disaster
recovery is to restore your systems
and data to a previous acceptable
state in the event of a failure/loss of

a data center

DRBD can mirror data
asynchronously over long
distances, forming an important building

block of your disaster recovery plan.
Geo-Clustering with automatic
fail-over is possible




M

FashMemory |n Kernel Data Path
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FlashMemory DRBD 8.x key features

Automatic resync after failures
Perfomance Linux in kernel (160k IOPs)
Multiple volumes per resource
Pacemaker integration

Synchronous and asynchronous

In Linux upstream since 2.6.33 (2010)
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rlasnMemory New features of DRBD9

Up to 32 nodes per resource

Auto promote
Transport abstraction (TCP, RDMA, ...)
DRBD Manage — automated control
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FlasiMemory Networking Options

UHBD

Transport __TeP j[scwj[ _ROMA )
ssocks | | TcP [SCTP] GWAR@ [RoCE]
Protocol [ IP j

|PolB

Medium [ SCI ] [ Ethernet } [ InfiniBand }
Hardware [Dolphira [ several suppliers ] ghelsio 69'[ Mellanox etc. ]
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FlashMemory Control Path — DRBD Manage

CLI calls

raplicatad @ataDasa

Cenflg flla, raplication palr/tripla/...

CLI call, hest-spaclfic

LInux Karnal - Ganarlc Natlink
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AashMemory DRBD Manage Architecture

DRBD
events
Data I/O
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HashMemory \/olume Management Example
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FlashMemory

Scaling bejond 32 nodes

Satellite nodes

TCP connections
from/to control node

DRBD 9 protocol
control volume

Satellite nodes
‘ }’/ Control nodes

‘ Satellite nodes
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FlashMemory DRBD SDS and OpenStack
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DRBD & drbdmanage dock on here as driver
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FashMemory DRBD Cinder Driver

on cinder node!

Config file, replication pair/triple/...

CLI call, host-specific

Linux Kernel - Generic
Netlink
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RashMemory QpenStack with SAN Storage
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FashMemnory

M
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Replace SAN with DRBD SDS
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FashMemory Go Hyperconverged!

Low latency storage access
possible

by aligning nova and cinder
allocations
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FashMemory |O Performance Example

Hardware

two IBM 8247-22L; Power8 2 sockets, 128GB RAM
Mellanox Connect X4 dual port; 100GBps InfiniBand

HGST Ultrastart SN150 NVMe SSDs, 1.6TB version

=  Software = Tests

= Ubuntu Xenial; on bare metal = 100% random IO

=  DRBD 9.0.1 & RDMA Transport = Seperate READ and WRITE
= fio-2.2.10 = Direct access

Flash Memory Summit
Santa Clara, CA FIO 16



P WRITE baseline 1 thread

FlashMem  sc-
i Memm
3G -
< 2G- [ 109.2k IOPs. [ 1.69 GiB/sec
8 1G-
aa | 160.8k JOPs
£ 500M - -
M@
g 300M = 20.7k IOPs
= 200M -
=t
B »
100M -
-c% 0 29.7k IOPs
R 50M -
i i B = 15
20M - Parallel I10s
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nasnvenc . VVRITE baseline 8 threads
;g: I444.1k IOPs ] [1.7@/39(:}

g
1G -
201.9k IOPs y

500M -

300M -
200M -

100M -

Bandwidth in Bytes/second

50M -
8 32 128

20M - Parallel 10s

64 256
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WRITE with DRBD replica

FlashMemc :
IMem 5G

3G -
2G -

1.62 GiB/sec
1G -

500M -

300M -
200M -

100M -

Bandwidth in Bytes/second

50M -

20M - Parallel 10s
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e READ baseline

emc 5G -
3G -
2G -

3.07 GiB/sec

1G -

500M -

= 300M -
200M -

Bytes/second

100M - ' 7.7k |IOPs

Bandwidth i

50M -

- Parallel 10
20M arallel 10s “
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YD READ with DRBD

FlashMemc :

s Mem 5G

3G -

2G - [ 105.8k IOPs

3.08 GiB/sec]

' 5.1k IOPs

Bandwidth in Bytes/second

- Parallel IO
20M aralle S 3
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™1 1 . . ™
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READ with DRBD's read-balancing

FlashMemo
Ejgmmg-l ry 5.99 GiB/sec

5G -

3G -
2G - [ 101.0k 10Ps

1G -

W W
o O
oS O
< £
1 1

200M -

100M -

Bandwidth in Bytes/second

50M - ' 3.9k IOPs

- Parallel I
20M arallel 10s 3
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Rashdemory OpenStack ROADMAP

m Cinder driver m Nova driver m Align Cinder and Nova

Benefit: Highly available storage
volumes can be created via the
Horizon dashboard and the cinder
APIs. Snapshots supported. Replica
count in cinder configuration

visible as "pools"

Released

"Liberty" October 2015

5 LIBERTY

HE TWELFTH RELEASE OF OPE

e

Benefit: Replace iSCSI between
nova node and cinder nodes with
DRBD's native protocol. Improve
storage write performance,
enable read-balancing, faster and
seamless failover.

Released

"Mitaka" April 2016

Nova Cinder

==

Benefit: In a hyper-converged
architecture, get read performance
of local storage and lowest possible
overhead for write accesses by
aligning Cinder and Nova allocations

Planning stage

Target: “Newton” October2016

DRBD DRBD
Nova Cinder
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masMemory DRBD kernel driver ROADMAP

openstack

@panStack
driver

EneBlas @panStack usars te Dasa thalr
cleuis en DPRBDO/PRBDManage

DRBD en
Dewar

Glvas usars of Dewar® mechinas eccass
te LINBIT's preflucts

t;‘ In.l:ll\:‘lnl

Multl-peth supperti Aggrageatas
Ban@wi@th of cenflgural paths| Incraasas
raplication link avellaBllity

INFINIBAND"

20160 2017

OpenNebulc @panNaBula
drivar

EneBlas @panNabule usars te Base
clouis on PRBDO/DRBDManaga

Realeasad In May
f:.' MS Win@ews
— Suppert
PRBD for MS Winflews

Belease plannal June 23

:l |E Actlvity leg In
i NVRAM

Actlvity leg In nen-velatlla mamery. Flrst
Implamantetien using small (1MIByta)
Daitary Beckall SRAM en BCI carl

Belsasa plannad fer Juna

Erasura celing

Befacter DPRBD te suppert Erasurs
celing

Implamantatien with efflealing-varls ABI
(Mall@nex)

Seftwera enly Implamantetien

L

DRBD raplication of sharal steraga
which Is actlva en multigle ne@ias

Gae raun@ancy fer
sharad sterage

;; DaarPiract
RDMA

INFINIBAND"

DaarDiract ellews & write raguast te Be
sant frem an InfiniBen@ HCA @iractly te
en NVMa @avice
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FashMemory About LINBIT

DHBD

-
7 LINBIT %, oy
Besherréasming HiptovaBARA 4 Blesdryiesdor POSTRL oo
-
- -
— : : References
Only rerpt CALPANES I Rt BIA A PRI § ¥nStapaized - - i
Google Samisk: T - -Mobile~
* Open Source DRBD supported by proprietary add- a@;on‘com' @Lel: % .éllls'tl:lc;f @NTT
ons
* Hundreds of thousands of DRBD downloads ORACLE" ERICSSON Z YAHOO’

* OpenStack comes with DRBD Cinder driver
* 100% founder owned

25



