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I T professionals know the cost of owning servers
purchase price of the hardware. The total <cost
service, support, training, upgrades, and other

TCO case studies are desi gnadcad dtem emrdeewnitd ed alt tas ya bloTu
specifc products. This casqusppdydy exaéamrpessei gho
from various disk arraydegeetnddrstonadefoendbrem bk

vendor soustt amidish | ower TCO based on industry stand
|l icenses with support included.
Read the rest of this report to fnd out who it i

¢rofS 2F /2yaSyda
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Unstructruafedr datta i nf or maton that tygiodalmny daaad

Exampl es-mantl|l mdesages, word processing document s
weat her/ auto/ seismic sensor data, and streaming
“Large Data” because fles such as 8K video are h

DNRgGK 2F [IINBS 0! yaiNHzO(GddzNBRO 51

Exabytes satellite
160
seismic @:’/
140 -
auto it

120 -

7 5\

weather )

100 (y

&

30 video ’%
social  Pictures E e
media

60 - music @

o o g3 B

2009 2010 2011 2012 2013 2014 2015 2016 2017

W Structured Unstructured
@ HAMTZ ypr 2F REGE gAtf 0S8 dzyad NHzOGdzZNBR RIEGFEET Y2a8iySBT FERAOK Aa Ay

SYGSNLINRES ait2NlI 3S | NOKAGSOUGa -2ANR SHAENR aR/AFA 1T NRENINILANR 3L INA BSH( D KNS I ZMETNNG B/133 yOs
028350008 REDYSNBaG2NI IS HKRANOESHIDPERE RYRYAYRAZAGINE adl yRINR aSNB!

WSl dzZANBYSY(d F2NJ GKA& ¢/ h 'yl fearay h

The applicaton for the systems evalwuated in this
data. Examples of applicatons which use mass sto
recovery. Il n all cases, the data must be online
storage”™ and “nearline storage."’”
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Bel ow are the components used to calcudyate pleei b

| F NRgl NB t-NRBRdzQiurchadse price for storage array c

WSOdZNNA Yy 3 { 2 DEAMBU g IA OSiycieSn Ce5 Sfaees for sof ware, if
WSOdZNNAY 3 ! yydzf -TENIDEOSt 9 of dzILIBR K v €sSiBtdea gsreerevm ecnet
parts, with next business day response t me.

¢CNF A-Yf¥h¢3dcost of certfying one network engineer f
{ LI NB-TthleNIcdost t ef spare power supplies and SFPs (n

¢c2G1rt /2a0-T2hfe hsauyhS NBfKAtLe hardware product cost,
fees, training, aynwadarspgperi parts over a fve

DSky3a (G4KS /2ad 5Fal

The product pricing (cost) ddtianeused eilnd etrhsi sa nada ss
who responded to a request for quote (RFQ) from

I LILII 8 AJILI Sa / 2YLI NANaA2Z2Y

The hardware, sofware and service products wused
one ot her. Di ferences in the products and servi
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Storage architects and administrators are now fa
to evaluate:-ashdercVioue, s2prtagadi t onal h-doe dvad es dor
apps which rfrsumnadmaridn dlegtvrey s .

This report examines four -deksheadrstgragstemst ams
server hardware from Supermicro.

Entlreyvwel di sk arrays were utlized because they me
requirements of the online archive appliocaeonedyv
-range -@ond hstgdhr age arrays weageaer de@® nwedulad eldag v & hkee ¢
hi gher .

Dozens of features could have been added to all
availability (replicaton) and useable capacity (
met our report’s requirements for bulk storage,
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EMC Unity 300 Disk Array
Net App FAS255.Di sk Array

Startng at 250TB

Growing at 25% per
HPE StoreServ Disk Array (appx. 600TB afer

| BM v5010 Di sk Array Fully redundant

Red Hat Enter|Sof wBefned Storagreite service/ next
VMware VirtualSofwBetned Storafgost of raw storag
Scality RING Sofwheened Storalge® compression, d

i I l ud h
SUSE Enterpri:Sof whRetned Stor a ot uaes server a
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Del | EMC recommended the Unity 300 because it’s
from the company. The system can support 150-HDD
on disk array enclosures support up to 15 of the

| AAKf AIKG A

Unity hybrid storage systems support block, fl e,
Channel protocols. Unity includes automated dat a
bud Int encr ypt ans,mel occoapli epsoiamtd r eimplt @ce epbdbmnecat ®iNon g
ecosystem integraton with VMware and Microsof

2 Ke AG 21ayQi GKS [268a0 /280G {2tde2y

The Unity 300 may be Del |l EMC” s mo€t aaksordabMeeca
afordable car startng at $40, 000. Il n additon, th
with only ffeen 6TB drives per chassis, this res

CA-@SI NI/ 2a0 2F hoySNBRKALY boonXycp

Yearl Year 2 Year 3 Year4 Year5 Total

Hardware Unit Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost
Storage System S 98225 1 S 98225 0 S 0 S 0 S 0 S 1 S 98,225
Expansion Chassis S 1646 0 S 1 S 1,646 1 S 1,646 1 S 1,646 2 S 3,252 5 S 8,230
Disk Drives ] - 6 ] - 0 S - 0o s 0o s 0 $ 6 $
Disk Drives S 2,300 0 S 1 S 25,300 13 S 29,900 16 S 36,800 21 S 48,300 61 S 140,300
Software Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost
sDs s - o s - 0o s - 0o s - 0o s - o s - o s
Service Qty Cost  Qty Cost Qty Cost Qty Cost Qty Cost  Qty Cost
Installation $ - 1 $ 0 S 0 $ 1 S 0 S 2 s
3-Year Controller $ 39,055 1 $ 39,055 0 S 0 S 1 S 39,055 0 S 2 S 78,110
3-Year Expansion S 1,500 0 S 1 S 1,500 1 S 1,500 1 S 1,500 1 S 1,500 4 S 6,000

$ 137,280 $ 28,446 $ 33,046 $ 79,001 $ 53,092 $ 330,865

DALENIC JEE

N2
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Red Hat Enterprise Ceph Storagefestdebiyghgdatdi s
nodes as needed. The object storage architecture
for this report’s bulk storage requirement Howe
di fcult to scale from a cost standpoint
| AAKEt AIKU a
Red Hat Ceph-hStadri anggen aigse Indg spellaft or m wi th no singl e
manages data on a single distributed computer cl
I n the future, the sofware wi I include an inter
2 K& AG 21ayQli (GKS [2¢S8Sa0G /2ad {2tdwm2
The cloosw hardware foundaton used for Red Hat Ceplt
used for odékenedoswarage sol utons i tbhaisse da nmsaolf ywsa
pricing model i's the second most expensive solut
CA-OSI NI/ 2au 2F hgySNRKALIY DbPoHYyZynrT

Year 1 Year2 Year3 Year4 Total
Hardware Unit Cost  Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost
Storage Servers S 10,966 4 S 43,864 0 S 0 s 0 s 0 4 S 43,864
Monitor/Mgt Servers s 6,023 3 S 18,089 0 s 0 s 0 s 0 3 S 18,069
Disk Drives S 699 0 S - 7 $ 4,893 8 S 5,592 10 S 6,990 13 9,087 38 S 26,562
Software Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost  Qty Cost
SDS S 1 § 25773 1 S 44,903 1 S 44,903 1 S 44,903 1 68,958 5 $ 229,439
Service Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost
Installation S 1 S 0 S 0 S 0 S 0 1 S
S-Year Servers $ 1,559 7 $ 10913 0 s 0 $ 0 $ 0 7 $ 10913

§ 98619 $ 49,796 $ 50,495 § 51,893 78,045 $ 3283847

RED HAT
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VMware vSphere is at the center of data center a
admins prefer infrastructure which is tghtly int
ofers the strongest integraton with vSphere. The

| AAKEt AIKU a

Virtual SAMN pdtentiizvepde s fhbiagshh nc e s-¢t omagregdéaodri miypast r
| everages commodity x86 components and integrato
stack, to form a simple storage platorm for virt

2 Ke Ad Aa GKS [2¢68aG /230 {2tdw2y

| f support was included Hni Kenei tpriis ewiotfd ¢ heeme od twi
storage—Vyirntdwalt sSAN would scale cost efectvely.

exceeds the cost of the base product over a fve
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Year1l Year 2 Year3 Year4 Year5s Total

Hardware UnitCost Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost
Storage Servers $ 10,966 4 S 43,864 0 S - 0 S - 0 S - 0 S - 4 S 43,864
Monitor/Mgt Servers $ 6023 3 $ 18,069 0 S - 0 S - 0 S - 0 S - 3 S 18,069
Disk Drives S 699 0 S - 7 5 4,893 8 s 5,592 10 S 6,990 13 S 9,087 38 S 26,562
Software Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost
5DS S 5000 12 S 60,000 0 S - 0 S - 0 S - 0 S - 12 S 60,000
Hypervisor S 969 7 S 6,783 0 S - 0 S - 0 S - 0 S - 7 S 6,783
Service Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost
5DS Support S 1374 12 S 16,488 12 S 16,488 12 S 16,488 12 S 16,488 12 S 16,488 60 S 82,440
Hypervisor Support S 272 7 S 1,904 7 S 1,904 7 S 1,904 7 S 1,904 7 S 1,904 35 S 9,520
5-Year Servers S 1,559 7 S 10,913 0 S 0 S 0 S 0 S 7 S 10,913

$ 158,021 $ 23,285 $ 23,984 $ 25382 $ 27,479 $ 258,151

vmware
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Net App recommended the FAS2554 which is designed
organi zatons and distributed sites of |l arger org
consolidaton with multple workleofadst, vanldardf ger cuas,

| AAKEt AIKU a

The Net App FAS2554 has a capaci tdye nosfi tly. 1ddRB vaen de nic
supportng up to twenty four, 3.5” drives. The fe
storage protocol s.

2 Ke AdG 2FayQit GKS [26Sad /2ad {2fdw2
Net App FAS2554 getdtsmstopnmhaf haemtseteyagomifd@i?2dt Bns
make scaling mass storage cost efectve. But cust
brand. For-oax 8mBl er i ovackd for a Net App-oRAS25DArcdanm
cost -of &Grdidves-sfandanduseryer sdesfunpepdo rsttnogr asgoef.war e
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Yearl Year 2 Year 3 Yeard Year 5 Total

Hardware Unit Cost  Qty Cost Qty Cost Qty Cost  Qty Cost  Qty Cost  Qty Cost
Storage System 5 52,063 1 S 52,063 0 S - 0 S - 0 S - 0 S - 1 S 52,063
Expansion Chassis S 42,661 1 S 42,661 0 S - 1 S 42,661 0 S - 1 S 42,661 3 S 127,983
Disk Drives 5 - 48 5 - 0 5 - 245 - 0 5 - 24 S - % 5
Software Qty Cost Qty Cost  Qty Cost Qty Cost Qty Cost Qty Cost
SDs S - 0 S - 0 S - 0 5 - 0 S - 0 S - 0 S
Service Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost
Installation S - 0 S - 0 S - 0 S - 0 S - 0 S - 0 S
3-Year Controller S 5,620 1 S 5,620 0 S - 0 S - 1 S 5,620 0 S - 2 S 11,240
3-YearExpansion 5 5,062 1 5 5,062 0 ] - 1 5 5,062 1 5 5,062 1 5 5,062 4 S 20,248

$ 105,406 $ - § 47,723 $ 10,682 § 47,723 $ 211,534

NetApp’
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The I BM Storwize v501 a hybrid block storage
combinaton of both. Altdeunghtiyhetpeaaksggii mon di 2 gfige
priced.
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The Storwize v5010 base unit supports i SCSI host
SAS, and 10GbE i SCSI/FCoE, and wup to 10 expansio
controllers and expansimomaohedrcil vesr esOthloéd keel ve
provisioning, FlashCopy, Easy Tier, and remote m

2 Ke AdG 2FayQit GKS [26S5Sad /2ad {2fdw2
I f our applicaton needed the additonal features
value for the moneywhiBuh Hequiorunes atplpd i mas®oé avpa e
-defned storage solutons are the ones to beat

CA-@SI NI/ 2a0 2F hoySNBEBKALY bmbpInpy

Yearl Year 2 Year3 Yeard Year5 Total
Hardware Unit Cost  Qty Cost Qty Cost Qty Cost  Qty Cost Qty Cost Qty Cost
Storage System S 21,443 1 S 21,443 0 S - 0 S - 0 S - 0 S - 1 S 21,443
Expansion Chassis S 4742 3 ) 14,225 1 S 4,742 1 S 4,742 1 ) 4,742 2 S 9,484 8 S 37,034
Disk Drives S 1,400 34 S 47,588 8 S 11,197 10 S 13,997 13 S 18,195 1625 S 22,744 8125 S 113,722
Software Qty Cost Qty Cost Oty Cost Qty Cost Qty Cost  Qty Cost
Licenses S 5,005 1 5 5,005 0 S - 0 5 - 0 5 - 0 S - 1 5 5,005
Service Qty Cost Qty Cost Qty Cost  Qty Cost  Qty Cost  Qty Cost
3-Year Software 5 2,002 1 ) 2,002 0 5 - 0 5 - 1 ) 2,002 0 S - 2 5 4,004
3-Year Controller S 4,950 0 S - 0 S - 0 S - 1 S 4,950 0 S - 1 S 4,950
3-Year Expansion $ 1,200 0 S 1 $ 1,200 1 S 1,200 2 S 2,400 3 $ 3,600 7 s 8,400
$ 90,264 $ 17,139 $ 19,938 $ 32,239 $ 35,828 $ 195,458
I EEEEE—— —
—
| | -_— . A
|
- [ S} ]
- - . . ..
I Y B W
I T v |
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Scality &elailwersds owalyge t hat has been avaiidabbhedsi
storage) turns commodity x86 servers into a stor

| AAKf AIKG A

The Scality RING is an attreaaot wae cdlitversn avti v d tma ctha
Leveraging any standard servers at the cost and
organi zat onshetaol idnegp laoryc hsievilefs t hat grow to petabyt

2 K& AG0 2lFayQi (0KS [2¢6Sa0 [/ 2al0d {2fdwm2

The soluton from Sopalicty sl uhenseeordambestd. Th
and price | eader SUSE, was the cost of support
front | oaded, while the cost of SBRE pefrwarde i s
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Year1 Year 2 Year3 Yeard Year5 Total
Hardware Unit Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost
Storage Servers S 10,966 4 S 43,864 0 S - 0 S - 0 S - 0 S - 4 S 43,864
Monitor/Mgt Servers S 6,023 3 $ 18,069 0 S - 0 S - 0 S - 0 S - 3 $ 18,069
Disk Drives $ 699 0 3 - 7 S 4,893 8 $ 552 10 § 690 125 § 8738 375 § 26213

Software Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost
SDS $ 52,500 1 $ 52,500 0 S - 0 S - 0 $ - 0 S - 1 $ 52,500
Service Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost
Installation S 11,200 1 S 11,200 0 S 0 S 0 S 0 S 1 S 11,200
SDS Support S 6125 1 S 6,125 1 S 6,125 1 S 6,125 1 S 6,125 1 S 6,125 5 S 30,625
S-Year Servers S 1,559 7 S 10913 0 S 0 S 0 S 0 S 7 S 10,913

S 142,671 S 11,018 s 11,717 S 13,115 S 14,863 S 193,384

“”' SCALITY
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SUSE’ s newest yerd fniedn—<sSdUSrEa afemtaerrep+i ss ea Sd ommrgesh ein s

soluton best suitedoftibpratchrgecbata. all btwvs saoat e
environment, while providing |Iimitless storage ¢c
surveillance, CCTV, onl i ne -rpayess,e nnceemmaoaosg rraepahmi,n gC Tm
processing, genomic mapping, CAD and backup dat a

| AIKt AIKUa

SUSE Enterprise Storage 4 (SES 4, -feady hwertgi amct
By addi-amgt enugdt ed natve flesystem access, SES 4
and fle storage environment to reduce the capita

2 Ke Ad Aa GKS [2¢68aG /230 {2tdw2y

SUSE ofers sever al | ayers of cost savings to ent
standard hardwar e. Layered on top, Is storage so
out over the I|ife of your storage. Finally, supp
applicatons generatng a |l ot of data, SUSE Enterp
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Yearl Year 2 Year 3 Year4 Year5 Total

Hardware Unit Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost  Qty Cost
Storage Servers S 10,966 4 S 43864 0 S - 0 S - 0 S - 0 S - 4 S 43,864
Monitor/Mgt Servers S 6,023 3 $ 18,069 0 S - 0 S - 0 S - 0 S - 3 $ 18,069
Disk Drives $ 699 0 S - 7 S 4,893 8 $§ 5592 10 $ 6990 13 S 9087 38 § 26562
Software Qty Cost  Qty Cost Qty Cost Qty Cost Qty Cost  Qty Cost
SUSE SW $ 10,000 1 $ 10,000 1 S 10,000 1 $ 10,000 1 S 10,000 1 $ 10,000 5 $ 50,000
Service Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost  Qty Cost
Installation $ - 1 $ - 0 $ - 0 $ - 1 $ - 0 $ - 2 §
S-Year Servers $ 1,559 7 S 10,913 0 S - 0 S - 0 S - 0 S - 7 $ 10,913

$ 82,346 $ 14,893 $ 15,592 $ 16,990 $ 19,087 $ 149,408

SUSE
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| T organi zatons have shown a strong preference f
the EMC or Net App |l ogo, but because they deploye
won’'t get fred when something goes wrong. This b
customer purchases during the | ife of the system
standard ser videefsn eadn ds tsoorfangaer esy st e ms .

{1 {9 9al bSG! LILI L. a
Drive C10TB 6 TB 8THB 8THB
Drive P$699 $2,500 $3,000 $1,400

Cost/ GB$.070 $. 417 $.375 $.175

Ve
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The chart belbgw dseh ocwosmpaa rsiisdoen of ei ght bul k stora

t he manufacturers or their channel partners. Sur
$350,000
$300,000 /
$250,000
$200,000
$150,000 -
$100,000 -
$50,000
S0
Year 1 Year2 Year 3 Year4d Year 5
emmsEMC Unity 300 $137,280 $165,726 $198,772 $277,773 $330,865
emmmRed Hat Enteprise Storage $08,619 $148,415 $198,909 $250,802 $328,847
VMware Virtual SAN 6 $158,021 $181,306 $205,290 $230,672 $258,151
e Netapp FAS2554 $57,683 $105,406 $153,129 $163,811 $211,534
|8 M v5010 $90,264 $107,403 $127,341 $159,630 $195,458
@ Scality RING $142,671 $153,689 $165,406 $178,521 $193,384
e SUSE Enterprise Storage 4 $82,846 $97,739 $113,331 $130,321 $149,408

b2dSY hy ,SINImz Iff aeaidisSvya 6SNB |LIINBEAYI (0Sté& upnte. =
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The data in this report indicates that traditona
sof wdaefened storage available from vendors | ike S
This report also reveals that Red Hat -denfdn evdMwsatr cer
of erings at parity with traditonal (expensive) e
The botom |Iine? | T organizatons | ooking te | ower
defned storage soft@aetowmwsceBaB86dsenvemnsy the techn
public cloud providers and can be deployed in pr

wStFiSR [Ay] 4

Total Cost of Ownership Wiki

Dell EMC Unity 300 Product I nfo

| BM Storwize v5010Product I nfo

Net App FAS2554 Product I nfo

VMware Virtual SAN Product Info

Red Hat CEPH Storage Product I nfo
Scality RING Product I nfo

SUSE Enterprise Storage Product Info
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Frank Berry is founder and senior analy
and analysis about I T infrastructure,
former vice president of product market
vice president of worl dwide marketng fo
Quant um, Mr . Berry has over 30 years ex
of I'T infrastructure. I f you have any (
frank.berry@.tbrandpul se. com
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https://store.emc.com/us/Product-Family/Unity-Products/Dell-EMC-Unity-300-Hybrid-Flash-Storage/p/EMC-Unity-300-Hybrid-Storage?productCode=&fromPage=PVP&showPrice=true&isProdActive=true&productClassCode=System
http://www-03.ibm.com/systems/storage/disk/storwize_v5000/specifications.html
http://www.netapp.com/us/products/storage-systems/fas2500/indexv2.aspx?mboxSession=1480631962226-236247
http://www.vmware.com/content/dam/digitalmarketing/vmware/en/pdf/products/vsan/vmware-virtual-san-datasheet.pdf
https://www.redhat.com/en/technologies/storage/ceph
http://www.scality.com/ring/object-storage-overview/
https://www.suse.com/products/suse-enterprise-storage
http://www.itbrandpulse.com
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