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FlashMAX T Lineup (GB) 550, 1100 1100, 2200 4800
Read throughput (max MB/s, sequential 64K) 1,600 2,700 2,600
Write throughput (max MB/s, sequential 64K) 550 1,000 900
Read IOPS (max IOPS, random 4K) 174,000 345,000 269,000
Write IOPS (max IOPS, random 4K) 27,000 57,000 51,000
Peak write IOPS (max IOPS, random 4k) 109,000 245,000 213,000
Mixed IOPS (70/30 R/W, random 4k) 72,000 138,000 128,000
Peak mixed IOPS (70/30 R/W, random 4k) 161,000 315,000 264,000
Read IOPS (max IOPS, random 8k) 125,000 250,000 214,000
Write IOPS (max IOPS, random 8k) 13,000 28,000 27,000
Latency 512B (us) 21 22 19
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HW

Type CPU MEM |PCle

Xeon E5-2697v2

PRIMERGY RX200 S8 x 4 |2.70GHz 32GB |Gen3
12core x 2
Server
Xeon E5-2697v2
PRIMERGY RX300 S7 x 1 |2.70GHz 32GB |Gen3
12core x 2
PCle SSD Flash MAX II

InfiniBand HCA

Mellanox ConnectX3 FDR(56Gbps) Dual-port (PY-HC301)

InfiniBand Switch

Mellanox SX6036 36port 56Gbps

SW

Virident Solutions 2.0

version 2.0

Mellanox OFED Driver

MLNX_OFED_LINUX-2.2-1.0.1-rhel6.4-x86_64

oS

Red Hat Enterprise Linux 6.4 (for Intel64)

Kernel : 2.6.32-358.el6
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System System memory per
W PCIEx Airf p memory per card
e o card (vHA/vShare/vStore)
(vCache)
2 or 4 Socket,
FlashMAX1l | Gen2or3x8 | 150 LFM @ Multicore Intel
: . 3GB 1.5GB
550 GB electrical 45 Cinlet Xeon® or AMD
Opteron
FlashMAX I 04 S0ckel,
Gen2or3x8 | 1S0LFM @ Multicore Intel
1178 J ; 6 GB 2.5GB
electrical 45 Cinlet Xeon® or AMD
Standard
Opteron
FlashMAX I 2 or 4 Socket,
Gen2or3x8 | 200 LFM @ | Multicore Intel
1.178 . i 6GB 2.5GB
electrical 45 Cinlet Xeon® or AMD
Performance
Opteron
2 or 4 Socket,
FlashMAX 1l | Gen2or3x8 | 200 LFM @ Multicore Intel
: : 12 GB 6 GB
2278 electrical 45 Cinlet Xeon® or AMD
Opteron
2 or 4 Socket,
FlashMAX II Gen 2 x8 200 LFM Multi I
as en : : @ ulticore Intel 10GB 10.GB
48TB electrical 45 Cinlet Xeon® or AMD
Opteron
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# Ispci -d 1a78:
05:00.0 FLASH memory: Virident Systems Inc. Device 0040 (rev 01)

» FIANA2R =)L

- (B¥E/— FDOiFE)vgc-clustermgr-2.0.CS-75617.V6B.x86_64.rpm

» vgc-clusternode-2.0.CS-75617.V6B.x86 _64.rpm

* vgc-rdma-2.6.32-358.el6.x86_64-2.0.CS-75617.V6B.x86_64.rpm

* vgc-rdma-3.8.13-16.2.1.el6uek.x86_64-2.0.CS-75617.V6B.x86_64.rpm
* vgc-rdma-utils-redhat6-2.0.CS-75617.V6B.x86_64.rpm

* vgc-utils-redhat6-2.0.CS-75617.V6B.x86_64.rpm

1# rpm -ihv [ K 5 A 7\rpm]

» H—ERIEE

# letc/init.d/vgcd start

Loading kernel modules...
Rescanning SW RAID volumes...
Rescanning LVM volumes...
Enabling swap devices...
Rescanning mount points...

O0000
AXAXNAAXN
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o Beime ngha -

Dashboard Host View Rasource View -I Cparations Notifications
Nodes Network

| Host= Add Manager X! latus
[T m200sB-02.linux.tcs : inning
[7]' m%200s8-03.linwx.tcs Host: Irx20058-02.linux.tts inning

| | ~300s7-13.linux.tcs w|Advanced Settings Inning
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Dashboard Host View Resource Viaw - Operations Notifications
rdanog‘:m Noxwork

toske Add Node x| |
[} rx200sB-02.linwx.tcs
rx200s8-03.linux.tcs Host: ]I'x20058-04.linux.tcs| ] ‘

|| m300s7-13.finux.tcs |w| Advanced Settings

:
i




AR 1—L{ERL :
ALTIMA

» R a—L(vSpace)fElMTE 3 Z L /R

¢ [Resource View] [lvSpace] [Create]

¢ vSpacefh. AL—URE. RYMNI—934T, HEIVSRAZ—
/J—F. 7FU5—23>/—F%#EE

HGST vSpace Name: space02 Logged as admin~v Logout Help~
W Sugie e A
Size In GB: 500 e
Dashboard Host View Resource View | Domain Operations _ '
Redundant:
Resources -B VBhace Network: IBNet1(Type:1B) 5
= Resources
Alternate Network: v
J Vepace | Crese |
space0) ' Storage Hos;s with Avallable Space
vShare [¥] | Name Avalilable Hosts Selected Hosts Size
VHA [V] spaced1 Host Host 200 GB
x200s8-03.linux.tcs
vSpace Details AR A
x200s8-04.linux.tcs
space01 REMOVE << x200s8-02.linux.tcs Application Hosts
200 GB Host Status
edunda Yes nx200s8-02.linux.tcs GOOD
x200s8-03.linwx.tcs GOOD
IBNet1 Application Hosts
Available Hosts Selected Hosts
Host Host
ADD->> X2008-02 finux.tcs Role Number O... Storage H... ' Action
200s8-03.linux.tcs
REMOVE << x200s8-04.linux.tcs

: 18 Inprogress: 0 Successful: 12 Falled: 7

~ | Advanced Settings

Copyright © 2014 HGST, Inc. All Rights Reserved.
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» VHA, vShare, vVLVM(Space)IC&k YR FL—U ) Y—ZABNBEILTNVS C &
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o wcsl i 00 - weGa
* ot s oo - e 3
- wacell A0 CAee o wa
" o —— et S oot HIOS-OL s s
HGST Virident Cluster Sg o wrs
 Wnstars Dt s R Tiwventond il T e —_y NEDS OF sns wa
e el et e -y PO O by
2 " ” ” wore DVE Tomreand b L —— 100w O0 Tua Ty
Dashboard Host View Resource View Domain Operations Notifications i e S AT
» wanddai A wao was
Resources o — o Novivpcl virew gt OO s
vSpace vShare vHA & sownen o mn wros
=l Resources 1 J
——— [ oyt [ EDE-OA e
i vacs Changs Appiication Hosts | e Sl P s ooty
—_— —_— — pen(eT) o - e X0 T o my
space01 e Covecne ren . 0000 e w2
space02 [[] Name » wanlni PV 000 G4
, D et oyl e e OB s s
vShare 7] space01 & w——tieg v e wren
vHA wz / GOOD ey Chvaniond Sngiad na -—tep WX Ol
B Torvmten il ol na —— XY wna
LN Torrecten - e X 0m 0) wue e
vSpace Details @ace Comrerns o e 00O b2
Name: spacegd Storage Hosts Application Hosts
Size: 01 GB Host Size Host Status
I Redundant: Yes x200s8-03.linux.tcs 334GB x200s8-02.linux.tcs GOOD
x200s8-04.linux.tcs 334GB x200s8-03.linux.tcs GOOD
Network IBNet1
x200s8-02.linux.tcs 334GB x200s8-04.linux.tcs GOOD
Collapse All
Name Type State Redundant  Size Device Na... Componen... Role Number O... ' Storage H... = Action
space02 vLVM-L GOOD Yes 501 GB
4 space02s00 vLVM-S GOOD Yes 501 GB 3
4 space02v00 vShare GOOD 167 GB
4 space02v00 Started fdev/vgcal_... vShare target rx200s8-03.1...
4 space02h00 vHA GOOD 167 GB
space02h00 /dev/vgcal vHA primary x200s8-03.1...

Total: 26 Inprogress: 0 Successful: 19 Falled: 7 Copyright © 2014 HGST, Inc. All Rights Reserved.
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HGST Virident Cluster Solutions Loggedas admin~ Lo
- st g
Dashboard Host View Resource View Domain Operations Notifications
Resources
vSpace vShare vHA
= Resources
5 vice Crango sgptontoss )| Dows | Grow | _oreen |
space01 e e
space02 [[] Name State Redundant Size
vShare [7] space01 GOOD Yes 200 GB
vHA space02 GOOD Yes 501 GB
vSpace Details
Name space02 Storage Hosts Application Hosts
Size: 501 GB Host Size Host Status
| ‘Redundant Yes 2005803 linux.tcs 334 GB x20058-02.linux.tcs GOOD
x200s8-04.linux.tcs 334GB x200s8-03.linux.tcs GOOD
Networks IBNet1
200s8-02.linux.tcs 334GB 200s8-04.linux.tcs GOOD
Name Type State Redundant  Size Device Na... Componen... Role Number O... Storage H... Action
4 space02 vLVM-L GOOD Yes 501 GB
4 space02s00 vLVM-S GOOD Yes 501 GB 3
4 space02v00 vShare GOOD 167 GB
4 space02v00 Started /devfvgcal_... vShare target rx200s8-03.1...
4 space02h00 vHA GOOD 167 GB
space02h00 Connected /dev/vgcal vHA primary x200s8-03.1...
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HGST Virident Cluster Solutions Loggedas admin~ Lo
* Westars Dugtas o
Dashboard Host View Resource View Domain Operations Notifications
Resources
vSpace vShare vHA
= Resources
5 vice Crango sgpaontoss )| Do J|_Grow | _oreun |
space01 . S —
space02 [[] Name State Redundant Size
vShare [T] space01 GOOD Yes 200 GB
vHA space02 GOOD Yes 501 GB
vSpace Details
Name space02 Storage Hosts Application Hosts
Size: 501 GB Host Size Host Status
| ‘Redundant Yes 2005803 linux.tcs 334 GB x20058-02.linux.tcs GOOD
x200s8-04.linux.tcs 334GB x200s8-03.linux.tcs GOOD
Networks: IBNet1
200s8-02.linux.tcs 334GB 200s8-04.linux.tcs GOOD
Name Type State Redundant  Size Device Na... Componen... Role Number O... Storage H... Action
4 space02 vLVM-L GOOD Yes 501 GB
4 space02s00 vLVM-S GOOD Yes 501 GB 3
4 space02v00 vShare GOOD 167 GB
4 space02v00 Started /devfvgcal_... vShare target rx200s8-03.1...
4 space02h00 vHA GOOD 167 GB
space02h00 Connected /dev/vgcal vHA primary x200s8-03.1...
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¢ space0l, space02& WS BEITENTNARY a—LER LIZEE. 7TV 75—
vayv/—FhoO—hAL0naoyHsFNLARAELTRZS
& FIVF—=2a Y—NEIZR) a—LADT I ELRAEEZRET S EHTEE

# Is /dev/space* # Is /dev/space*
spaceO0l1l space02
space02 .
app node #1 app node #2
) —RAf A= ey [dEV/SpPace0l PP ____ Idev/space02
_f /dev/space02

Storage node

S

Storage node

-]

space0l' spaceO1" space01™
space02' space02" space02"
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> KR FED ) ) —AFHHRER
¢ 57— FiE#, vHA, vShare, vCache, vStore
i‘l§§I Virident Cluster Solutions Lopgedas admin v Logout  Help~
Dashboard m Resource View Domain Operations Notifications
I :‘:::Is m Cards vShare vHA vCache vStore Packages
™*200s8-02.linux. tcs Summary of host rx200s8-04.linux.tcs

x20058-03.linux.tcs | ‘

x200s8-04.linux.tcs
x300s7-13.linux.tcs

Host: 1x20058-04.linux.tcs Driver up Since: 2014/10/27 14:35:31
vgcdrive Driver Loaded Yes
Host Address: 10.40.15.14
vHA Driver Loaded: Yes
Operating System: Linux x64
vCache Driver Loaded Yes
S Versi X
OS Version: 2.6.32-358.¢16.x86_64 vSpace Driver Loaded: Yes
"
Processor: Intel(R) Xeon(R) CPU E5-2697 v2 @ 2.70GHz |P Data Provider Loaded: Yes
Memory 31GB IB Data Provider Loaded:  Yes
ws % FMC Version Virident Cluster Solutions 2.0.75617.V6B
Node Agent Status: Online
Namespaces
Namespace “ Device Size Role State Type
space02h00 /dev/vgcal 167 GB secondary Connected vHA
space02h01 /dev/vgcal 167 GB primary Connected vHA
space02v00 167 GB initiator Connected vShare
space02v01 /dev/vgcal_space02h01 167 GB target Started vShare

S02Ce02\0) 167 GR iniiator Connected vShare
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casel : A—H)LitEE

case2 17 FV5r—3>/—FK +2RX =Y/ —F
case3: 2R FL—Y/—F

case4 : 3R FL—Y/—F

case5: 4R FL—Y/—F

¥RDMA & IPoIB(TCP/IPAR—R)D LL 8k

>

00000\"

> NUFI—=VVU—
¢ fiover2.1.7
® INTA—43
block size : 4KB
number of jobs : 32,64,128,256
Queue depth : 1

u
u
u
B Random read 100% and Random write 100%
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ALTIMA
RIL—Fyk
2000
1800
1600
v
= 1400
2 1200
§_ 1000 —¢—randread
-
¥ 800 ‘/\ == randwrite
)
£ 600 .__.).af
'—
400
200
0
32 64 128 256
-,
I0PS LAaTov
400000 8000
350000 7000
300000 6000
250000 8 5000
» 2
& 200000 Z 4000 =@=randread
= /\ —&—randread ¢ )
150000 2 3000 =@i=randwrite
—f—randwrite S
100000 2000
50000 1000
0 0
32 64 128 256 37 64 128 256

Thread#k




case2 : 17 7V)ir—ay/—k + 2AMN—2 /=R A
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App node RAIL—Fyhk
1800
1600
Z 1400
Storage node Storage node £ 1200 —#=randread(RDMA)
- P — P ——— E_ 1000 == randwrite(RDMA)
N "N % 800 ==f=randread(IPolB)
: \ 3
.' ” = 600 (/./I=._ ==é=randwrite(IPolB)
400 o
200 —
0
32 64 128 256
IOPS LAToY—
400000 8000
350000 7000
300000 6000 /(
250000 =&—randread(RDMA) g 5000 == randread(RDMA)
wv . =]
S 200000 —#=randwrite(RDMA) > 4000 ——randwrite(RDMA)
150000 (//.__.7 randread(lPOIB) § 3000 / A +randread(|PoIB)
. ©
100000 >randwrite(IPolB) - / / —randwrite(IPolB)
[ s 4 2000
50000
— —X 1000
0 0
32 64 128 256

32 64 128 256




case3 : 2AMN—/—K A
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RIL—TFyk

2000
1800
1600
1400
1200 =9=randread(RDMA)
1000 f —8—randwrite(RDMA)
800 / ~=f—randread(IPolB)

600 == randwrite(IPolB)
400

200 —

Storage node & app node Storage node

i
|
Throughput (MB/s)

32 64 128 256

I0PS LAToo—
400000 8000
350000 7000
300000 //‘ 6000 /

" 250000 / ——randread(RDMA) g 5000 / =9—randread(RDMA)
&:) 200000 po —#=randwrite(RDMA) ‘5; 4000 == randwrite(RDMA)
150000 - randread(IPolB) 5 3000 ==randread(IPolB)
100000 %7 =>¢=randwrite(IPolB) s o0 / A s randwrite(IPolB)

50000 — 1000 /
. =

12 2
32 o s >0 32 64 128 256




Storage node

Storage node & app node

- "

Storage node

I0PS
400000
350000
300000 ——
250000 / =—¢—randread(RDMA)

== randwrite(RDMA)

10PS

200000
150000 /

100000

== randread(IPolB)

== randwrite(IPolB)

50000 —

0

32 64 128 256

cased4 : 3AMN—D/—K

2000
1800
1600
1400
1200
1000
800
600
400
200

Throughput (MB/s)

8000
7000
6000
5000
4000
3000

Latency (usec)

2000
1000

A
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RAIL—TFyk

=—¢—randread(RDMA)

={l=randwrite(RDMA)

==f=randread(IPolB)

== randwrite(IPolB)

== randread(RDMA)

== randwrite(RDMA)

== randread(IPolB)

== randwrite(IPolB)
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Storage node

S AI—Tyk

o 2000
' 1800
1600

1400
1200

/_
rd
- , 1000 /
~ 800 [—¢~ === randread(IPolB)
/ " 600 7’4 == randwrite(IPolB)
: 400 g
\ Sto 200 _‘.R:¢A=ﬁ=l_

Storage node & app node

=@==randread(RDMA)

== randwrite(RDMA)

&

a2

o

QO

Q

(]

| >
| o
o

)

Throughput (MB/s)

rage node

400000 / 9000
350000 / 8000 /)(

300000 / 7000 /
250000 =¢=randread(RDMA) S 6000
2 / == randwrite(RDMA) § 5000 / ranaread(FoMA
& 200000 & ,l/._ > /( ~—randwrite(RDMA)
150000 /./ === randread(IPolB) s 4000 / —#—randread(IPolB)
100000 |— g~ randwrite(IPoi) 3 3990 ——randwrite(IPolB)
" A 2000
50000 _‘_4
= 1000
0 0
32 64 128 256

32 64 128 256
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