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A software
defined VNAS
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Block storage

PERFORMANCE 2 Compuverde
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EMC lIsilon + Nutanix

Compuverde is a software defined equivalence to EMC Isilon + Nutanix

UNIFIED STORAGE
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Name the servers

Run server wizards Run cluster wizard Setup is complete
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Actual IOPS (More is better)
40000 —

(LE#R)

Max IOPS

36 149 400007
35 000 | Max 10PS 35000 —|
30000 — 27 696 30000
25000 ] 25000 —|
20 000 | 20000 —|
15000 — 15000 —

Max IOPS
10000 — 10000 — 6 837
5000 5000 — /
0 T T T T T T T 1 0 T T T T T T T 1 g .
5000 10000 15000 20000 25000 30000 35000 40000 5000 10000 15000 20000 25000 30000 35000 40000 Hardware specifications (both systems)
@ CIFS @ NFS Requested IOPS @ CIFS

Milliseconds (Less is better)

Ceph (Hammer)

Actual IOPS (More is better)

Milliseconds (Less is better)

Requested IOPS

2 x Intel Xeon E5-2620

(2.0 GHz)
hia him Memory 32GB
13 — 13 —
2 7 Cache 240 GB Flash
10 - 10 -
g 7] g: Internal data disks 12 x 300 GB SAS 10K
7 7
6 6 — Raid controller 2 x LSI 9271 (1GB NVRAM)
5 — 5
+ M Network 10 GbE (1500 MTU)
2 — >
1 1
0 T T T T T T T 1 0

5000 10 000 15 000 20000 25000 30 000 35000 40 000

T T T T T T T 1
5000 10 000 15000 20000 25000 30000 35000 40000

@ CIFS (Overall response time: 1.76 ms) Requested IOPS

@ CIFS (Overall response time: 6.34 ms) Requested IOPS

% B

Redundancy Data footprint
(Can lose) (Less is better)

@ NFS (Overall response time: 1.12 ms)

Redundancy
(Can lose)

Data footprint
(Less is better)

Usable space
(More is better)

Usable space
(More is better)




SPECsfs TESTS — COMPUVERDE VS GLUSTER

Actual IOPS Milliseconds
(More is better) (Less is better)
15000 — 90 —
14 000 —
13 000 — 80 —
12 000 — 70 —
11 000 —
10 000 — 60 —
9000 — 0
50 —
8000 —
6000 —
5000 — — 30 — o
4000 —
20 —
3000 —
2000 — 10 /
1000 —
O T o0 T a0 T oo T soo T 10000 T 12000 T 12000 1 "TT oo T oo T oo T oo Taoroo Taotoo T aatoo 1
0 2000 4000 6000 8000 10 000 12 000 14 000 0 2000 4000 6000 8000 10 000 12 000 14 000
1000 3000 5000 7000 9000 11 000 13 000 15 000 1000 3000 5000 7000 9000 11 000 13 000 15 000
Requested IOPS . Requested IOPS
H Compuverde B Gluster q W Compuverde M Gluster

Time to recreate missing data (minutes)

. LR M Test setup
Uiy =" ¢ M oy el xeon £5-2620 (20 GHa
o M oy 3560

[T (@)
: . ’ Network: 2 Gbit
) M e '
R ! Cache: 1 x Intel 330 (SSD/60 GB)
3 LR Storage: 8 x Seagate SV35 (SATA/3TB) JBOD
Gluster

0 50 100 150 200 250 300 350 400 450 500




COMPARISON - COMPUVERDE VS OPENSTACK

Throughput - Read Throughput - Write
(MB/sec) (MB/sec)
2500 = 1000 —
2000 — 800 —
1500 — 600 —
1000 — 400 —
500 — 200 — /
I
0 T T T T T | 0 T T T T T T T |
0 2 4 8 16 32 64 128 256 0 2 4 8 16 32 64 128 256
B Compuverde Number of simultaneous B Compuverde Number of simultaneous
(No cache) clients (No cache) clients
B OpenStack B OpenStack
Time to recreate missing data (minutes)
M Test setup
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PERFORMANCE - VIRTUAL ENVIRONMENT

1000 Virtual machines boot up

e N —
L § LG
L § LG
L LR

s ¥ —

B3

e

B3

e B s | e———
i Py
L G §f GG
L G GG

N N

Q3
Q&
o

W e B e——
L GG § QL
L f GG § GG
sy gy gy

N N
e 23
] P
Qo =i

o100 oe10)
o0 10
o0 o[

oe0:0]

o[e3:0]
o100 o[e10]
o0 o[e{10]

E5 § B8
F5 § B9
F5 § B0

QB2 | @&
Q| B | @&
Sl ==l =l
B5 Microsoft

vmware AKVM

Test setup

CPU: 2x Intel Xeon E5-2620 (2.0 GHz)
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M storage: 8 x 320 GB SATA
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Protocol layer
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Virtual file system layer
EEYSE EEySs

Storage layer (object s
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o Symmetric architecture

It l o CIFS (SMB1/2/3) NFS 3/4/4.1 OpenStack Swift Amazon S3 iSCSI

\ilgUEINEI Support for read and write cache Strictly consistent file system

Storage Extremely scalable Full elasticity (No use of hash tables)
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Erasure coding (CRS)

Redundancy File copies RAIN-5/6
Write pattern All targets Majority + replicate One target + replicate
LAT/LONG/ALT

Rack designation

Data disparity
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Protocols

All protocols implemented in C/C++ by Compuverde
Protocols tightly integrated with the virtual file system layer
Own implementation of RPC server for higher efficiency

High focus on minimizing memory allocations




=  Support for cache mirroring

Cache partners are selected at file level
Supports write cache for a file on single server
Supports read cache for a file on multiple servers




Network

E:I Ethernet

~/

1-3 network ports are required depending on configuration
TCP unicast and UDP multicast are used for communication
= All nodes have static IP-addresses

= Failover VIRTUAL IP
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What defines a cluster

172.16.6.1 172.16.6.2 172.16.6.3 172.16.6.4




Single namespace

224.10.0.10
172.16.6.1 172.16.6.2 172.16.6.3 172.16.6.4

s R s ™
U HHE HHHHE

224.10.0.11
172.16.41 ... 172.16.4.4

N 224.10.0.12
172.16.51 ... 172.16.5.4

What defines a cluster

Storage cluster A Storage cluster B
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[Multicast]

Who got file
2B9B4A97-76E5-499E-
A21A6D7932DD7927

=

o )\

™S " Requestis sent by multicast
\_/(}pdns’e is received by unicast

-

Iy pN

o We use multicast extremely sparse

- Multicast is only used for file look—up operations
- Caching reduce the use even more

How do we find files/objects
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Single namespace

) water libes.jpg
Storage € Sample Pictures  #5] Winker. jpg
API & shared video

\Documents\Shared Pictures\Sample Pictures\Blue hills.jpg j ﬁ

Envelope ".‘
containing ¥,

structure

Identified "'..,
by data key

How IS structure defined

Storage cluster A - Storage cluster B




How Is structure defined

Envelope Key: 224.10.0.10:9dcc6915-b066-4323-ae0f-7491327926f Envelope Key: 224.10.0.10:30a7elb3-e763-4789-a54d-fec53dcfo73a

Structurad name  Type Unstructurad key Structured name Unstructured kay
Docurnents Ermvelope  224.10.0.10:30a7e1b3-e763-4789-a54d-fec53dcf973a _.' Sarmple Pictures  Envelope 224 1000.10:ed17117¢-560d-4a62-Ed65-16BET4 1 9a58c
Programs Ervelope  224.10.0.10:deb17el5-d47c-445f b1b0-4d55247d153f Spread sheets Envelope  224.10.0.10:3a768eea-chda-4926-382d-83 1cb89092aa
Backup Ervelope  224.10.8.01:11cdd 494 -de5b-2608-0d 4 -Je B4 bad 61596 Vacation.dac File 2324 10.0,10:0 33298 de-6302 -4 755-80c-5f6c 52180 2e
Desktop.ini File 224.10.0.10:d&3abffd-bdac-4 98c-bBE1-a5 32 11985cef
Rasdme. it File 224.10.0.10:17084 bd3-0815-4bed-a 7539-c0d 0B 1 TEkbad
\ y \,
r ™ f
File Key: 224.10.0.10:25892e17-80F6-415f-2c65-739563210223 Envelope Key: 224.10,0.10:cd171f7c-560d-4a62-8d65-16b87419a58¢c
Structured name Type Unstructured key
Flower.jps File  224.10.0.10:30a7e1b3-e763-4789-a54d-foc53dcfa73a
Data: o — Blue hills.jpa File  224.10.0.10:25892¢17-8006-415f-9¢65- 73056320223
11000100 OTDSDECA CED5C1D4 DAE4AEZCS Garden.jpg File  224.10.0.10:363adffd-b3ac-418c-c851-a23e 1798 Bcaf
O007Cac? DAEAEZCS DY100100 CaD31002 Town.jpg File  224.10.0.10:a53e9824-0197-4513-bebd-49836ed408aaa

C2D4D4C1 C9D31002 00010007 07D5D6C4




How Is data distributed within a cluster
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How does nodes keep track of each other

[Multicast] |
||||||||| 192.168.1.1

192.168.1.2
X |'I] :

B2.168.1.
(Multicast] 192.168.1.12_~"~_ o4 % o e
a E|| |
1.1 N
. < 192.168.1.3
1921531 11 - ; .
h-

\ 19216314
192.168.1.10 ‘l ¢ .

192.168.1.5
192.168.1.9 ’ - |.

[Multicast] |

192.168.1.6

m alive! O T
9 | T
192 168.1.8 \\: )
[ . I [Multicast]
192.1681.7 1 am alive!
192.168.1.6




Self healing

192.168.1.1

192 168.1.2

192.168.1.12

- L4
[Local job]

Prioritize files to be
replicated

[Local job]

Prioritize files to ba
replicated

[Local job]
Prioritize files to be
replicated

[Local job]

Prioritize files to be
replicated

[Local job]

Prioritize files to be
replicated

[Local job]

~" Prioritiza files to be
replicated

192.168.1.6

192.168.1.8

192.168.1.7

Storage node
Replication priority lists

_C?/‘}.

High

A4D0325-FD-4D...
BAZDEB42-EB-4T...

252212D8-87-4D0...
TITBOC3IC-C2-4T..
SABEGCASB-2B-4C...

BETZIOCT-BEE...
CBDBO010-42-45...
OT032E09-03-41..,
ETAS1FE5-59-42...

192.168.1.5

E130B6IE-0A-41...




Self healing

SRS

O

Delete file

Detection

Heartbeat monitoring

Server x is dead Mark for deletion

L)
i
"
: Search cluster for copies of
' files stored on server x
;
i
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List and prioritize files to

be replicated

For each file

Replication

Become master for file

Find all copies of file

If status is

maodified

Release mastership
for file

Update status of file

copies of file
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[ ]
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[ ]

H

H node

H API

Update file

e, NE—

Get latest version of file

Select destination
hosts for new copies
of file

Update remaining
coples of file

B e T T

Sync host list

Remove obsolete
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