7

(107

LI
#”
-

B
relife

U7/

.. 4

. L J'; " /"”, “l"l’l‘l‘f‘l’

\

r
[ |

L - ﬁli'i!H.
B wri
i

\

E
3
.1
s
"
¥ .
Nay
=T
—
wpr
—
e
—
——
—ry
-
Lo tae
o
P
-ty

Y N W | e AT ,y_

Y

ORI e T . | e i o

Cn A%
oyt b
Y

) 5

g

AN,
« R
AN

e g g s I .

Storage Networks (SAN &
NAS) kat Hyperscale Data
Centers

Amno“1a mapadooiakaenterprise storage systems pe{pL Ta TEpAGTIA data
centers tnG Microsoft kat Google, 0a eEepeuvnGoULE TIG TEXVOAOYLEG, TN
A€LTOoUPYLd TOUG Kat TiG Stadopeé PeTa&u Toug.
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Av0 Katnyopleg

SAN STORAGE AREA NETWORK

N\ N

Directly attaches to a switch or
router on a network.

A special, high speed network that stores and provides
access to large amounts of data.

SAN (Storage Area Network) NAS (Network Attached Storage)
Block-level storage Tou XpNOIUOTIOIELEEXWPLOTO DIKTUO Yia UPNAN TaXLTNTA KAl XAUNAO” File-level storage TOU TTAPELEL KOLVOXPNOTA OPXELA LESW TOL UTIAPXOVTOG LAN. EUKOAN
latency. 16aviko y1a critical databases kat virtual machines. Slaxelplon Kat mposPacn amo TToAAou¢ XpNGTE.
e Block-level amoBnkeuvon e File-level amoBnkevon
° ZEXWPLOTODIKTUO e XpnotpotolelLAN
e YUnAn“qaxvtntal/O e EukoAn Slaxelplon
e XaunAo1fatency e [loAAamAoL%pPNETES
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ITwC Acttovpyeteva SAN

To Storage Area Network AEITOUPYELDNUIOUPYWYTAG E¥A EEXWPLOTO DLIKTUO ATIOKAELOTIKA /1A
anoBnKkeuon, xwptlovtag to traffic Tou storage amoTo kavoviko1LAN. Ot servers BAEfiouv TO
SAN storage oav TOTiLKO BI6KO TOUG, ETTUYXAYovTag uPnAnamnodoon kat XaunAo latency.

SAN (Storage Area Network)

Block-Level Storage

Avtnua Server
O server {ntadedopeva nypadel ved dedopeva oto storage

= _ e =::::;E
SAN Switch - j—

SAN Switch

2 To artnua katevBuvetal pebw e&eldikevpevou SAN switch o | _ R S— Storage Al
Storage Array
3 O1 816Kkol Tou array dlaxelpilovtal Ta dedopeva |
Block-Level Access
4 To storage ¢ardetal oav TomKoC¢ S16KOG
| o &SP iscs Storage Array
TexvoAoyLEG IOV Xpnotpomotovytat: Fibre Channel (FC), Internet Small Computer System

Interface (iISCSI), kat NVMe over Fabrics (NVMe-oF) yla tnv taxutepn duvathfietadpopa”
dedopevwy.
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AS (Network Attached Storage)

File-Level Storage

NAS Device

® [ NFS eFF) svB

ITwC Acttovpyerteva NAS

To Network Attached Storage Xpnotuomolel<to umtagyxov LAN SIKTUO yla va TtapeXeL Tpo6aocn o€
apxeld amo moAAou¢ XpNETeG TauTopova. Etdal o amAo0Th Slaxelplon Kal 1daviko §1a kolvopnota

QpPXELE Kal backups.

01

Avtnua Ipo&aong
O client nserver {NTatPo6BacH o€ CUYKEKPIUEYO APXELS

02

Metadoon pe6w LAN
To artnua mnyaivel pe6w Tou LTIABXOVTOG SIKTUGU TCP/IP

03

Ava{ntnon oto Filesystem
To NAS Bpl6kel To apxeld oto dikoTou filesystem

04

Metadoon Apyeldov

To apxeld emotpedel oToV client pLE TO TIEPLEXOAEVO “TOU

Xpnén oc enterprise mepiBaXAovta: Kowvogpnota folders yla Tundata, anobnkeuon backups,
Kolvngpnota documents, kal logs amo MoAAa systems. XpNoLUOTIOLEL TIPWTOKOAAA oTtwg NFS yia Linux

kat SMB/CIFS yia Windows.
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[TAcovexktnfiata & Mewovektnfiata

SAN: ITAcovekTnflata

Vv E€aipetikaapnAiolatency

Vv YUnAnamo&oaon I/0

Vv 18avikoyia kpi6iueg epappoye
v/ Block-level control

Vv Ynootnpi&n RAID

SAN: MewovektTnfiata

¥ YunhokoéTtog e€omAiopou”
¥ Nepirihokn Saxetpion

¥ Anarter€€eldikevpevo SiIKTvo

¥ MeyaAutepo footprint

NAS: ITAsovekTnfiata
v/ ArAn‘dlaxelpion

Vv ®0Bnvotepo KOGTOG

v/ Kowo¥pnoTto yta moANou¢
Vv Xpnotuomoterbmagyov LAN

NAS: Melovektnfiata
¥ Meyarutepo latency amo SAN

¥ ECaprtatal anoLAN traffic
¥ Apyotepo yia I/0 intensive workloads

J
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Yuyxplon SAN vs NAS

Auto¢ o Tuvakag tapouvotalel TiG Paociked dlapoped petaluSAN kat NAS yia va fonbnéet otn Angdn anopadewv.

XapaKTnPLOTIKO”
Storage Level
Latency
Taxvtntal/O
Kod6tog
Alaxelplon
Xpnén

KAlgoka

MpWTOKOAA

SAN

Block-level

Xapuniko”

MoAvLYnNANn”

YynAo”

[MoAuTtAOKN

Databases, VMs
MNeploplopevn (hardware)

Fibre Channel, iSCSI

NAS

File-level

Metplo

Metpla

Xapuniko”

ATIANn”

File sharing, Backup
Meoaild

NFS, SMB/CIFS

H etuloyn f1eta&u ‘SAN kat NAS e€aptatal amo i amaltnéelg emdoGewy, To budget, kal To mifiedo dlaxelplong mou 1val dlabebipo 6To opyaviopo”

0ag.
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Hyperscale Data Centers — Microsoft

Microsoft Hyperscale Data Center Architecture

518 S

Compute Clusters pe SAN/NAS Mixed SAN + NAS Big Data Storage

Ot Virtual Machines (VMs) amofnkevévtal oe  Xuvduaopo¢ SAN kat NAS oto 1810 compute Cloud storage yla big data kat analytics.
kolvostorage (SAN N"NAS) He6w SIKTUGU. cluster.
Etol etutuyxavetal high availability peéa oto

Yriootnptlel structured kat unstructured

To storage kal To compute Utopouy va dedopeva.
cluster. Av €Yag¢ server (node) amoTuXEL, OL

EMEKTEYOVTAL QVEEABTNTAL Sves y 6 SeSoLEy
VMs petadepovtal kat ouvext{ouy va XEOLAOHEYO VIOl TEPAGTIO OYKO OEQOUETWYV
AELTOUPYOULY € aXAov node XwpL¢ anwXela TPOG anodnkeuon kat LPNAN KAIHAKWON.
dedopevwv.
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Hyperscale Data Centers — Google

H Google akoAouBeldladopeTikn Ttpooeyylon amoTa mapadooiaka’SAN/NAS, XpnolUoToOIWYTAG
distributed storage systems pe software-defined architecture.

=) Distributed Storage System

XI\1a8¢e¢ servers e local disks evwvovTtal o€ €9a unified storage pool

L
(P

]

Replication avttRAID

Ta dedopeva replicated oe 3+ servers, avtiyila hardware RAID

Software-Defined Storage

To software dtaxeiptletal ov anodnkevévtal Ta data chunks

B File System Layer

GFS/Colossus xelptletal access, consistency kat fault tolerance

Nw¢ Aetrtovpyelotnv mpakn: Eva apxeld xwptletal os pikpa thunks. Kabe chunk amofnkevétal
o€ Touhayglotov 3 servers (replication). To distributed file system xeiptletal To access Kal TNV
consistency avtofata. Xpnotuotmolelrtal yia workloads big data, analytics, search, kat cloud

services ofiw¢ Gmail kat YouTube.
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IToTe ypnopomoleLtat tu

Katavonéte mote kal Tiov{pnolpoTiolouyTal ol dladpopeg TEXVOAOYLEG amoBnKkevong o€ dladopeTika TeptBaXiovTa.

Enterprise Data Centers Hyperscale Microsoft Hyperscale Google

SAN: Critical VMs, databases, SAN + NAS: Compute cluster storage yLa Distributed Storage: Massive scaling,
virtualization infrastructure VMs high availability

NAS: File sharing, backup systems, user Azure Blob/Data Lake: Big data, Replication: Acdopeva replicated o€
data storage analytics, cloud-native workloads TtoAAou< kofioug (0¥t RAID)
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Yuykplon: Enterprise SAN/NAS vs Hyperscale Architecture

=y

Enterprise Data Centers Hyperscale Data Centers
E

Servers Thousands Servers

£

SAN Switch Distributed Storage

Replication + software-defined

Storage Array Microsoft: SAN/NAS clusters + Azure Blob/Data Lake
Block-level pe RAID Google: Distributed storage pe Colossus/GFS

Servers

w2
LAN Network
NAS File Server

File-level storage

Ta hyperscale data centers tpoa@efouv eTunAe6v emufieSa abstraction kal automation, emtuyxavovtag massive scalability ou Eemepvata napadootaka SAN/NAS cuotndata.

Joo
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