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Test Details

- Test command: netperf -t TCP_STREAM -H
- 1-3 VMs talking to 1-3 VMs on a second server
- OpenvSwitch (OVS) with VXLAN support
- Servers:
- HP ProLiant DL380p Gen8

- 2 x Intel(R) Xeon(R) CPU E5-2650 0 @ 2.00GHz
- 32GB RAM

- Hypervisor OS: Linux Upstream Kernel 3.14-rcl + KVM
- Guest VM OS: RHEL 6.5 2.6.32-431.el6.x86_64
- NIC: ConnectX®-3 Pro , FW: 2.30.8000

- CPU% and Bandwidth measures on the Hypervisor (aggregate 1-3 VMs)
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Ceph&xRYy bD—2

Dﬂﬂﬂlnox

®

C DS RIDITA TSR, RE—SEUF IS 552E Uty ITYR) Fy ho—sicie CEPN
. Ceph OSDF—E VDR Y RI—I&#lE. CephSAF> k&CephZ AL —S95 2 FHDFY k
D BRI LD BRI CHEES TS, (CephRE1x> hED)

= AMNL—SO0SASTREDOIANZERITBIEDHICE. NAMNTA-IXADRY NT—IOHBE
« D347> b, OSD. ®ZH., XF957—95—/)\[FEBDORY ND—I L1 VZE L TBEZTDS
« \=KhE—N, LTVGT—>3>, UKV, UNSZSZOTIRUPIVIA LARERGE

Aggregated Total Throughput on Ceph Cluster [ Ceph Client |
(base line, 10GbE Single Network) n
Request . Response
350% '
Ot
2 300% [ Public Network )
o e e} O} e} -
250% l. i A ‘ l. A
F 200% - : : :
E 150% W BackEnd Data & 1 o ; o ; E : A ;
3 100% Client Data [ Ceph MON ] | Ceph MDS ] Ceph 0SD I [ Ceph OSD ] | Ceph OSD
E 50% _E- The cluster network relieves ‘. ‘ l ?
5 0% - OSD replication and heartbeat | |
Z traffic from the public network. L) L | L)
10GbE Single Network 10GbE Public + 40GbE Cluster T S i3 i
| Cluster Network )
No Cluster Network With Cluster Network
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Gigabit Ethernet
25/40 Gigabit Ethernet

10 Gigabit Ethernet .
PR S it '\I + 10/40/56GbERTHCHITSU—5—
o 1 E . FBUSIR, Web 2.08>45 —TORADIEX
’ 3 * 40GbETIIIMEMIRENAR S — (24— rno2%+)

50% 1 103 . BOEEREICHEALTVBEIAY N (LB ED
- HET78%DMTE)
= 3 = 25/50/100GbEER 4L [CEIZFE

0%

Percent of Server Shipments

*k .

© © N W ® L b e A Source: Crehan Report, August 2014
D D D DD D DD D D
(Source: Dell’'Oro Group)

= 10Gb/sBl EDEthernet 757 DN —4wv b T 7HIEX
« DSIRARIS—1F10FHE Y MFEtherneth'540F 5 Ew MEthernetA\#84T
o TESTERFmEIFS, EFMERAIRERC EH'S5. ROCEADFEBRLMLK
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Ew 71 J)L&O0OpenStack OHD $HFAH D3+

20164F
20144F

e OpenStack Days Tokyo
o &I IR (Havana) 2016 &0

» tt9 OpenStackifERata

e Interop 1>49—939 MREEEShI ‘

20124 /20134 ‘
119 EFEEER(Essex)

o Swift #tPIB ‘ 20154
« #8959 R(Folsom)

e OpenStack #t4ml b —=>9

e OpenStack Days Tokyo 2015 RiFEiz#
‘ e OpenStack Summit Tokyo AR>HY—

eOpenStack /\Wsr—IAZ1—Fk

e OpenStack Summit Tokyo v33>

e Cephi&3it

[
20114

e 9A Midokura &DEEEER
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OpenStack \v 4o —=

v NIl ARy RS AR ko3 p'qﬁ HiS - 458N
OpenStack)\w — ik-isle
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“AIBZEREOdIINEITDIITSAN—©KITIORINNVIS—=7 ) OpenStacufw#—yﬁzttw [
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BETEET SHESIEM TOREERES. BEERS Y Il ILERDT. . OpenStack A [ 2 a0 P o AR o

LitOpenStack i — REZHALS. A5 - T EENEETT.
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Approaching Open-Sourced Hyper-Converged OpenStack
e OpenStack Summit Tokyo ([CHIFTDRERNETDH —

Bit-isle

Approaching
Open-Source Hyper-Converged OpenStack

using 40Gbit Ethernet Network |

Ikuo Kumagai - Bit-isie Inc.
Yuki Kitajima - Altima corp.

Special Thanks
Masayoshi Oka - Netone systems

) 0:17/37:15

https://www.youtube.com/watch?v=0Q-231ZhVnFw

Copyright © 2016 Bit-isle Equinix Inc. All Rights Reserved
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B i 2 0 L =)
Hyper converged infrastructure — our needs

Element of Hyper Converged
» Structured as simple as possible I
» Deploying as rapid as possible —
» Managing integrated | T
» As much as possible flex'i:ble scalability '

Our Concept
» No Special Appliance | ]|
» No product ——

CE e m s T e




Basic Structure

e Network device
» 1 X 40G Network for All Service CTRL/NW

» 1 x 1G Network for IPMI SR
Router
* OpenStack Nodes 0 Computeg&Storage
» 1 Control and NW go:gte;gzg
» 5 Compute and Storage Compute/OSD

Compute/OSD
Compute/OSD

e Deployment Node
» Juju /Maas Server

D

eployment

E

Copyright © 2016 Bit-isle Equinix Inc. All Rights Reserved



Server & Storage

e Server(HP DL360 Gen9)

m Haswell &35 —/J(

G477 8Core 12Core
CPU SATwT Xeon-E5-2630Lv3 Xeon-E5-2690v3
(8C, 16T, 1.8GHz) (12C, 24T, 2.6GHz)
EEESEER) 1(2)

e PClIe SSD
» Fusion-io ioDrive Duo 320GB

Copyright © 2016 Bit-isle Equinix Inc. All Rights Reserved



Network Device

e HW selection
» Adapter (NIC)

10 / 40 / 56GbE
RDMA supported
VXLAN offload supported

- .

» Switch

Mellanox

o

°witch'1

36 ports x QSFP

48 ports x SFP+ , 12 ports x QSFP

12 ports x QSFP (48 ports x SFP+)
*Breakout Cable

10 / 40 / 56GbE

220ns Low Latency

Best suits for SDS Network

Copyright © 2016 Bit-isle Equinix Inc. All Rights Reserved




Test Items (Network)

VM to VM between physical nodes
1 — 16 VM per physical node
e Metering by iperf3 TCP & UDP

Compute Node-1 Compute Node-2

KVM

\J
* * * *

.
. N *

*
I I | ‘ I * 0’

* * * * .
*
*
* o
K
R
‘Q
* " ‘e * Py
* 'S o, * *
* \d .
’Q ’. ’Q :‘. |¢ |“
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VXLAN offload result(TCP Bandwidth)

e Compair VXLAN offload and normal

Bandwidth(GBps) - VXLAN offload Bandwidth(Gbps) normal
1-1 2-2 4-4 8-8 16-16 1-1 2-2 4-4 8-8 16-16
Total 14.40 21.70 30.00 31.43 24.63 Total 2.05 3.18 5.74 7.18 10.53
Average 14.40 10.85 7.50 3.93 1.54 Average 2.05 1.59 1.43 0.90 0.66
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
m Total m Total
15.00 15.00
W Average W Average
10.00 10.00
5.00 5.00
0.00 | | | o_oo__-,l-,l-,l_,l_
1-1 2-2 4-4 8-8 16-16 1-1 2-2 4-4 8-8 16-16

Copyright © 2016 Bit-isle Equinix Inc. All Rights Reserved



VXLAN offload

e HW selection

MCX311A-XCCT MCX312B-XCCT MCX313A-BCCT

Port Single Dual Single Dual
10GbE 10GbE /10/40/56GbE /10/40/56GbE

Port Type SFP+ SFP+ QSFP QSFP

Cable Cupper, Optical

Host Bus PCle 3.0 x 8

Features VXLAN/NVGRE offload, RDMA, SR-IQV, etc

OS RHEL, SLES, Microsoft Windows Sever, FreeBSD, Ubuntu, VMWare ESXi

Copyright © 2016 Bit-isle Equinix Inc. All Rights Reserved 41



Test Items (IOPS)

* FIO (8k 100j0bs )
»1 -16 vm (1,2 or 4 VM per Host, Hosts count : 1 - 4)

Compute Node-3
KVM

Compute Node-1
KVM

Compute Node-2
KVM

SSD(Journal)
HDD(OSD)

Copyright © 2016 Bit-isle Equinix Inc. All Rights Reserved

SSD(Journal)
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Basic Performance of storage (IOPS)

BODOD. 30

TOOD0. O

[ alilew]

SO0 3

Ehiialala el

0000, 00

20000.00

10,00

000 -

i

1P

2

AW v

B sagread
W sagwrite
" randread

randrwrite

16WM

* JOPS(8k MByte/sec)
» Total
Total iops
i1vM 2VM 4VM 8VvM i6vM
seqread 26230.33 46629.33 52242.00 66908.33 54310.33
seqwrite 13437.67 16930.67 20440.33 31715.00 33810.33
randread 26277.33 45868.00 51938.67 58509.33 40184.00
randrwrite 13471.67 17354.33 22001.67 32652.67 35640.33
Average iops
ivM 2VM 4VM 8VvM i6vM
seqread 26230.33 23314.67 13060.50 8363.54 3394.40
seqwrite 13437.67 8465.33 5110.08 3964.38 2113.15
randread 26277.33 22934.00 12984.67 7313.67 2511.50
randrwrite 13471.67 8677.17 5500.42 4081.58 2227.52
[FYI] Fio parameters
bs=8k

Copyright © 2016 Bit-isle Equinix Inc. All Rights Reserved
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25000, 00

2000, O

1500, Oy

L0, O

0.0

1WA

v

b

E sagread

E sagwrite

Srandread
randrwrite

16V

size=10M runtime=60 iodepth=32 numjobs=80 group_reporting



Ceph 7—FF0Fv &Y O—D

e Ceph Ceph dataflow

» DSA T RTREILIET—FZH
OSDLE(CHEY/LTUT—23>

» T —A(IETTCP/IPFREH T DELD

» Network@QUL 1T >SN IEE(CEE

http://blog.bit-isle.jp/bird/2014/06/10
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Ceph RDMA

 RDMA network suits for the flash storage

Owver Fibre Channel Over InfiniBand
Fibre SSD RoCE
Ethernet TCP sSsD Channel '3‘;2/" -
. Read A% °
Fibre Channel 56%

SSD Read
Disk Read

Total: 45usec Total: 25.7usec

 RDMA Advantage for Ceph
» Reduce CPU workload of Hypervisors for IO transaction
» Much faster 10 for east-west traffic and fail-over(fail-back)
» Gets higher throughput and IOPS

Copyright © 2016 Bit-isle Equinix Inc. All Rights Reserved



Ceph RDMA RESULT

 For reference purpose only
» 3 nodes Ceph Cluster & Fio access direct rbd

» Bandwidth
Total bandwicg(Mbyte/s) 500.00
RDMA
) 1VM 800.00
(direct HOST) 700.00 -
seqread 730.76 204.93 |
seqwrite 184.67 104.99 600.00
W RDMA
randread 775.09 205.30 500.00 - (direct HOST)
randrwrite 229.53 105.25 400.00 - = 1vMm
300.00 -
200.00 -
100.00 L —
IOPS 0.00 T T r
( \ seqread seqwrite randread randrwrite
10PS
RDMA 120000.00
- i1vM
(direct HOST) 100000.00
seqread 93537.00 26230.33 ’
seqwrite 23638.00 13437.67 80000.00 -
randread 99211.00 26277.33 ——
: 60000.00 -
randrwrite 29379.00 13471.67 (direct HOST)
40000.00 - =1VM
20000.00 -
0.00 -
oz?’b & oz?’b &
N oS R S
< = & {%‘.\
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DPDK

o [FIRIE(CH LY CInter Data Plane Dvelopment Kit (A&REEH EHE

ADMIRED COMPANY

OpenStack Kilo with 6Wind VA
High-Performance Networking Using DPDK

201653628 G-
29NV YATLIBK R 3

REARFRAE FOERE HNBIT—L

x4 net one

OpenStack Kilo with 6Wind VA High-Performance Networking Using DPDK -
OpenStackIz#FEHR I F— 2016F3AIZT HEX

RO EFEMIESlidesharelZT

FBDPDKFATFVERFAN

o J\wI7 « AEUIFR—TAU

- BENYI7EBRHCABISLET, /\vwIP
DR - MY 20 5E57

- AFEUT=JL (HugePageXEJ) NSAEUE
FOYTS

e F3-IR—-Zv—

- OVOLARF21-EEMISLICEDARD
AEHMEKS

o Q-5 240332

- J\WEaiWERICOO-8B(C) Oy MR ER
NED

« Poll Mode Driver (PMD)

- HBROFTI)IAARSA)(—

- A=YAR=Z LD, SHLLECPUITICHEL
T¥E. NICID) (O MO EET SOEREICENR

(o net one

User Space DPDK Library

Kernel Space

http://www.slideshare.net/VirtualTech-JP/openstack-kilo-with-6wind-va-highperformance-networking-using-dpdk-
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OpenStack NL—=>0 A =1—

Ew FFTIL - T 1=

OpenStack ~L =577 1 SEsth s
“OpenStack 1—HY—[CITA—hALE ML —Z20"
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OpenStackDFIAH Z & BEAEF—EECEAS FL—=2F

FE o —=ATOSSATIE. 201 1E0OETEE NOpenstack|CE8§ SHHiH2ET
EESVEIT. HAMIFTOZHIL B — A REEERLTER W R ILEETH
FFT] OERL Uiz Openstack  MIREE o it B EHh 3 ohmhUFaS AR ERLET
o By RFAILOT 4T A—WICEEEN. 1A IEOIEY— ) (ERB LTS,
OpenStack—EDDFIELE S EEDEERTEEICDEENTETT.

W&k - BEAE - @iig

i

2
Hl

® OpenStackDFIFIE - BIZEEZHMDZWTI 27285 S8

EHNE

188 -OpenStack Bl
JOzz 4o oiE s EF 0 R—3 A
‘OpenStack EXRFEEEIN XA
- EES vz ak— 1 [Horizon] ZEELEERED) A
- CLI {Command Line Interface) FIAL/RED) XA
‘OpenStack 7—FF77F v D (BXE)

2HE -OpenStack RIBDIEE
- RDO PackStack Z{#fA L Jz OpenStack BEREE) > XA

‘OpenStack P—FFIF v (GE)

L 1= i L S 601 M
¥ LSS TSEETEERSETT.
(6 AL ETOFECOVWTEREHAVEDELESEW. )
% _FIDi@igl. BIREETT.
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@ OpenStackBENIER - EFNEZFOVWA YIS T2 FDN
E2HNE
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1HE -OpenStack E#EENL—=24
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-OpenStack BlEDEE
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o MEzEst &S + OpenStack RlL—=>4EH: 1105H
® OpenStack BEL >FILER : {EBUAEEE( %)
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OpenStack EAJ>YILFT+ 0P —EX

“OpenStack BAZRTENTLIDE

OpenStackB AD X Jw MNIFIBEBEBDFFEICE 2T SA
R—KNITITRZBETETDCETT, EADKRDD
OpenStack Bz 9 D12 ED K DIRREFT M EN
. EDQOLDSIREIRBEN D DD, —HhSIEHRINEL THESD
B EFIKREIRFHZEHNE T, ZHRIX0penStackizze -
BRARRZER DT 2= 7D ) J)\OR, &0
OpenStack8 A& X DHEFEREDICLET,

OpenStackZz(FUsTE AT DAMITIC. BHDRREE
RIS HEHERI RN SERFRETER TDINTE UL (&
—EDOIEEITOV—EXTY, BEROEKRITIAD IR
IR > BMEDWT. BERBIZERZZIANSARET - s%EHEER
EUEYT, AIXIE. UTOLDSRNRA> MMTDWT, BERE
EIRIEDIE RN E]JEET T,
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(o) PayPal ®utbrain
's 7, SALESPREDICT
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Thank You Mellanox

Connect. Accelerate. Qutperform.”




