CREATE. INNOVATE. PROTECT.

ON QUANTUM.



KomnaHua Quantum (NASDAQ: QMCO)

et onbiTa Ha
PblHKE CUCTEM

40
20+

DaHHbIX

pabote ¢ BMaeo B
Flronnusyae

SO RO s b

MUpy

24/7/365

MUPOBOrO YPOBHSA

XpaHeHuAa n 3allnTbl

J1eT IKCrNnepTu3sbl Nno

cepBUCHaA noagaepxkKa

-~

Blockbusters
are created...
On Quantum.

BRYIINE 20 TT
o i o :

5

Py

Your favorite sports are
captured::tyme

On)Quantum.

an
Nations are
secured...
On Quantum.

et

Critical Infrastructure is
protected l
On Quantum.

Z ,'- ]
e o o |
P-Ouriplanet =S5
~is studied =
—onfQuantums &
> 'Q'{-s PRy i

Brza};lgm-roughs :
|§gg‘verech_.q
On Qu

antum.

4

o - L a
Pl S WO U
ﬂwgr_‘aﬁ‘g,s_‘g}guutz. 3

On-Qu;anng/r‘n. ' 7

— —
Autonomous yehicles
are d ped...

On QUaRtum.
‘v
i{!,ll\.

Hyperscaler
archivest..
On Quantum.

"

[ Exploration arf’d'
. ¥ adventure happens.\

Leading Engerprises are
protegted...

Yof fnemoriesare
:
| OnQuantum. |

© 2019 Quantum Corporation

| 2



Boratbiit onbIT U UcTopua B npomssoacrtse cucrem XxpaHeHus.
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O6nactu npumeHeHusa peweHnit Quantum

3aWwmTa AaHHbIX,
KaTacTpodoyCcTOMUYMBbIE CUCTEMbI, 3aLLMTa OT Bupycos-
lWnppoBanblLLMKOB/BbIMOraTenem

Hu3Kaa ctoMmocTb XpaHeHMe B Te4eHne MHOTMUX /eT,
GDPR, cooTBeTCTBME HOPMATUBHbIM TpeboBaHuA, ayanT

CoKpalueHne BpeMeHU pe3epBHOro
KONMpoBaHMA/BOCCTAHOB/IEHUA AAHHbIX; COKpPaLLEeHNe MecTa,
3aHMmaemoro B LlO/[l; KoHCoNMAaLMA CUCTEM PE3EPBHOTO
KONMpoBaHMA

HecTpyKTypMpoBaHHble AaHHblE, TMNEePKOHBEPreHTHbIe
peweHs ana NHTepHeTa Belwel (IoT) n BuageoHabnogeHus

TeHAeHUMA K yNnpaBASEMbIM YCayram
N rmbpunaHole obnavyHble moaenm

Quantum.

Ncnonb3oBaHMe NEHTOYHbIX M 06BEKTHbIX N1aTdopm Ana
aBTOHOMHOTO XpaHeHuA

Mcnonb3oBaHME NEHTOYHbIX CMCTEM/HOCMTGI’IGVI AanAa 6onbLLNX
apxmBoB

Cuctembl gegynamkaunm Quantum DXi

BbicokonpounssoautenoHas ¢arinosasa cuctema StorNext;
nporpammHo-annapatHble NVMe KomnneKcel,
HCI n VS Komnaekcol

PeweHuna Quantum StorNext un Scalar, B KauecTBe YacTHOro
obnayHoro cepsuca (Quantum Cloud Services)




Quantum B MUPE CrIOPT. MEAUA.
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HecTpyKTypupoBaHHble AaHHbIe - 3TO 0OCHOBa UunudpoBoi TpaHchopmaumm

Bioimaging Microscope:
5TB to 10 TB per day

Source: Western Digital Healthcare Research

Autonomous Car:
40 TB every 8 hours

Source: FTI Consulting, “The Data Center
Market is About to Get Edgy”, 2017

Commercial Jet:
20 TB per hour

Source: FTI Consulting, “The Data Center
Market is About to Get Edgy”, 2017

Video Surveillance:
Up to 15 TB per day
(mid-size business)

Source: Western Digital Surveillance Storage
Capacity Estimator

ooo
ooo

% Earth Observation System:

& g 20 TB to 30 TB per day

Source: German Aerospace Center (DLR),
Earth Observation Center, 2018

Large Retailer:
2.5 PB per hour

Source: Forbes, “Really Big Data at
Walmart”, 2017

1 TB per day

Source: IBM Institute for Business Value

© 2019 Quantum Corporation | 8


https://www.wd.com/solutions/wd-surveillance-capacity-calculator.html
https://www.westerndigital.com/solutions/healthcare-research#bioimaging

TUNUYHDBINA LUKA XXU3HU HECTPYKTYPUPOBAHHDbIX AAHHbIX
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TexHonorun n cepsncbl Quantum

ONIr0CPOYHOE XpaHeHUe, pe3epBHOe KonupoBaHue

BbicokonponssBoAuTenbHble paboune Npouecchl, ynpasaeHne

HEeCTPYKTYPMPOBaHHbIMM AaHHbIMU U UX oboraleHue

CatDV Asset
Management
Software

Mnatdopma
ynpas/ieHus
aKTUBaMM U
aBTOMaT13aLum
paboumnx
npoueccos, Ans
6onee appeKTMBHO
B3aMMOAENCTBUA.

StorNext
File System

ATFS
NAS Platform

Quantum.
GOO0OOGOAGA0B0O0OB00TO0BGO0

BbICOKONPOU3BOAUT
enbHble ¢aiinosble
cucTemol AnA
XpaHeHuAa n
ynpaeieHua meaua-
KOHTEHTOM U
HEeCTPYKTYPUMPOBaHH

biMU AaHHbIMU

MNpocTtoe B
MCMNONb30BaHUN U
pa3BepTbiBaHUM,

ceTeBoe
XpaHunuLLe,
obecneynBaloLlee
WMHTEFPUPOBAHHYO
KnaccudmrKaumo
BALUMX OAHHbIX.

ActiveScale
Object Storage

PelueHuA BbICOKOM
BOCTYMHOCTH
Quantum gna

LO0NTOCPOYHOro
ApPXUBHOrO
XPaHeHUA BAHHbIX

W aBapuiiHoe BPCCTaHOB/IEHUE

Scalar
Tape Storage

JleHTO4YHbIe
peweHusa
Quantum agnsa
OONTOCPOYHOrO
apXuBHOro
XPaHeHUA JAHHbIX

Quantum Distributed Cloud Services
MonHbI Habop NpodeccMoHaibHbIX CEPBUCHBIX YCAYT, BKAOYas Quantum-as-a-Service

Enterprise
Backup
DXi-Series

AncKoBble
pelweHusn
Quantum gna
pesepBHOro
KONUpPOBaHUA U
DR

Cneuunduueckue peweHumsn

FMnepKoHBepreHTHble
pelwieHusa gna
NOCTPOEHUA cucTem
BUAeoHabaoaeHua u

loT =
P77 B vyl

Mo6unbHble
nnatgopmbl Ana
c6opa u aHaNUTUKK
BAHHbIX

L




CatDV Asset Management Platform

. . . £ CatDV
CatDV is an agile media management and workflow T

orchestration platform.

Stills Media Library

It helps organizations with large volumes of media and
metadata to organize, communicate and collaborate
more effectively.

Benefits include:

: |
L

® Communicate and Collaborate More Effectively
® Unlock Value in Large Content Archives
© Automate Workflows Across Complex Tiered Storage

©® Save Time and Money by Leveraging Al

© 2020 Quantum Corporation | Company Confidential 11
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Quantum.

MoTpebutenmn NneHToOUYHbIX cUCTEM

OrpomHoe KoainyecTBo KoMnaHum B mupe!

TpaHCcHauUKWOHaNbHbIE NpoBanaepbl oHnanH-cepsucos ( GAFA: Facebook, Amazon,

Google, Apple, MS)

[NMpenmyLiecTsa MCMO/1Ib30BAHUA NEHTOYHbIX CUCTEM

noptatueHocTb ( LTFS)

3alMLLEeHHOCTb, TpeboBaHus perynaTopa ( Encryption, WORM )
HWU3KaA BEPOATHOCTb BO3HUKHOBEHMA OWKMOOK (error rate)
HM3KasA CTOMMOCTb XPaHEHMA AaHbIX

3allKUTa OT BUPYCOB-BbIMOTraTe/ieN @ z
HWU3Koe 3HepronoTpebneHne

LUMPOKME PYHKLMOHANbHbIE BO3MOXHOCTU

YHUKaNbHble TeXHONOrMK U peweHus: iBlade/Active Vault/iLayer
TONbKO cObCTBEHHbIE pa3paboTkn Quantum

© 2019 Quantum Corporation | Company Confidential 13



3almMTa OT BUPYCOB-LLMPPOBA/bLLUKOB Quantum.

Backup copy completely
offline, can not be remotely

deleted or otherwise
Changed Ransomware free zo

app [ arp | | ArP

0s 0s 0s | 1
ﬁ Backup Server

APP § R APP APP

0s 0s 0s

© 2019 Quantum Corporation | Company Confidential 14



CpaBHUTE/IbHbI aHA/NNU3 PbIHKA IGHTOYHbIX CUCTEM

Quantum

ORACLE

Scalar i6000
100-12K tapes
1-192 FH drives

Scalar i6
50— 800 tapes
1-24 FH drvs

Scalari3
25-400 tapes
1-24 HH drvs

SL8500
1k — 10K tapes
1-64 FH drives
LTO or T10000

SL4000/3000
300-9K/200-6k tapes
1-120/56 FH drives
LTO or T10000

SPECTRA)

SpEcTRALOGIC.COM

TFinity
100 — 50K tapes
1-144 FH drives
LTO, TS11Xo0,
T10000D

—

Hewlett Packard
Enterprise

T950 / T950v
100 — 20K tapes
1-120 drives
FH in T950
HH in T950v
LTO or TS11X0

Resells
Spectra
T950 and
TFinity

SL150
30 —450 tapes
30 HH drives

STACK
10 - 560 tapes
1-42 HH drives

MSL6480
80-560 tapes
1-42 HH drives

TS4500
100 — 23K tapes
1-128 FH drives

LTO or TS11X0

MSL3040
40-280 tapes
1-21 HH drives

TS4300
40-280 tapes
1-21 HH drives

DEALEMC

ML6000
43 — 409 tapes
1-18 FH drives

ML3
40-280 tapes
1-21 HH drives




CpaBHUTE/IbHbI aHA/NNU3 PbIHKA IGHTOYHbIX CUCTEM

Quantum

ORACLE

Scalar i6000
100-12K tapes
1-192 FH drives

Scalar i6
50— 800 tapes
1-24 FH drvs

Scalari3
25-400 tapes
1-24 HH drvs

SL8500
1k — 10K tapes
1-64 FH drives
LTO or T10000

SL4000/3000
300-9K/200-6k tapes
1-120/56 FH drives
LTO or T10000

]

SL150
30 —450 tapes
30 HH drives

SECTR/Q

SPECTRALOGIC.COM -

TFinity
100 - 50K tapes
1-144 FH drives
LTO, TS11XO,
T10000D

—

Hewlett Packard
Enterprise

T950 / T950v
100 - 20K tapes
1-120 drives
FH in T950
HH in T950v
LTO or TS11X0

Resells
Spectra
T950 and
TFinity

TS4500
100 — 23K tapes
1-128 FH drives
LTO or TS11X0

DEALEMC

ML6000
1pes

fl_:l 56 0ives




Cneuyndpukauum LTO

Compression Native Cartridge Native Feature
Generation Rate Capacity Throughput Interface Support
LTO-4 2:1 800GB 120MB/s 1x4Gb WORM, Encryption
) 1x8Gb WORM, Encryption,
LTO-5 2:1 1.5T8 140MB/s 2x8Gb (w/PF) Partition/LTFS, Path Failover
) 1x8Gb WORM, Encryption,
LTO-6 2.5:1 2.5TB 160MB/s 2x8Gb (w/PF) Partition/LTFS, Path Failover
) 1x8Gb WORM, Encryption,
LTO-7 2:5:1 6B 300 MB/s 2x8Gb (w/PF) Partition/LTFS, Path Failover

WORM, Encryption,
Partition/LTFS, Path Failover,
LTO-7 Media with M Format*

1x8Gb

LTO-8 2.5:1 127B 360 MB/s 2x8Gb (w/PF)

* LTO-7 M formatted media in an LTO-8 drive provides 9TB native capacity at LTO-7 native throughput (300 MB/s).

ETC o preplrchasediprogramiisiavailablieé®n ttps:/cdn.allbound.com/ig-ab/2020/05/ST02312A-v01.pdf

© 2019 Quantum Corporation | 17



https://cdn.allbound.com/iq-ab/2020/05/ST02312A-v01.pdf

MopTtdonno neHTouHbIX cnctem Qauntum Scalar

- Common Features, Interfaces (iLayer, REST APl and SCSI) and Encryption Key Management #

Entry Midrange Enterprise Cloud/Hyperscale

Larger i6s »

AN

Full Rack i6s

Scalar i3 Scalar i6 Scalar 16000 RAIL Scalar i6s

Capacity °* 25-400slots * 50-800 slots * 100- 12,006 slots * 50-830 (w/DBMs)/library

* COD: 25-slot increments * COD: 25-slot increments * COD: 100-slot increments e 1-22 FH drives

e 1-24 HHdrives * 1-24 FHdrives * 1-192 FH drives * Multi-library installs

e 0-100 I/E slots, bulk load e 0-240I/E slots, bulk load e 24-1,104 I/E slots, bulk load
Key * ilayer Adds: Adds: Adds:
Features °* Advanced Reporting * EDLM * Dual Robot * Control Service Module

e Active Vault e Control and Data Path Failover * Advanced I/E Options (w/robot service tray,

* Partitioning * Full Height drives w/dual ports * Webcam/Aisle Lights special orders)

* Redundant Power * HDEM * One-side service

e Control Path Failover

« Web Services API © 2019 Quantum Corporation | 18



Mopaynu pacwumpeHua Scalar i6000/AEL6000

Module Dimensions

* Height: 77.4”

* Width: 23.6”
(two side covers
add 0.7”)

* Depth:38.3”

Attribute Left Parking Control Drive Ready Storage Expansion High-Density Right Parking
Module Module Expansion Module Module Expansion Module Module
306 Single robot
Max Slots 228 384 Dual Robot 456 456 780 228
Max Drives 0 1-18 0-24 0 0 0-12 (DREM)
N S Options:
. Options: 24-Slot standard Options: Options: * 24 slot Options:
I/E Station . * 24 slot e 24 slot
* none no other options e 72 slot * 24 slot
e 72 slot * 72 slot

* Bulk Load




Scalar i6000. KoHdurypauum c 2-ma pobotamu

Minimum Configuration

Right Parking
Left Parki | | Module
Module | econfigured EM)

Maximum
Configuration

ntum Corporation | 20



Moaxoabl K pacwmpeHuto cuctem (KoHuenuma “Capacity-On-Demand”)

Initial

Configuration Standard

* 500 slots Capacity on

e 8 LTO-5 drives Demand Model

* 50% annual

Install Extra
Unlicensed
Expansion
Modules

Benefits:

* Grow via SW keys

* Non-disruptive growth
* Avoid administrative

processes




UHTerpuposaHHoe MO ynpasneHus iLayer

Scalari6  Dev-i6 2016-10-03 11:17 PM GMT-06:00
X M Quantum sees  wn 1 2 | 20 BT P e . 4 P Dy

stem 1. Librar
% o Scalar i6 Y
e 2. Library Name
::::;m 3. Library Status
Notifications 4. Date and Time
= LI::;,J.D,,S 5. Saved Configuration
3::?: 6. Library Device Status
Devices 7. System Status
Status
RAS Tickets 8 Help
Reports 9. Current User Role
#* Service
Logs

Diagnostics

© 2019 Quantum Corporation | 22



PacwmnpeHHbin penoptuHr (Advanced reporting)

Yno6Has rpaduryeckan naHenb
XpaHeHMe UCTOPUYECKUX AaHHbIX O

npusoaax/megmua

[laHHble 06 U3bATUM / NepemelLeHn meama
Co3paHune NonnTUK, aBTomaTmsauma

onoseleHua (E-mail)
CSV BbIrpyska

NaeHTudunKauma BbICOKOW yTUAN3ALMU

A panBoB
NHPOpMaTMBHbIE CHETUYMKMU:

3anuncb/yTeHme AaHHbIX

MOHTUPOBaHME ApPaiBOB

+

M(‘(ll [ - - . -
Alerts

#3) - Bect Media Reguired(14)
#10 - Diagnostics Required(14)
#55 - Leading or Threading Failure(! 4)

— =
a
5 5 3
[ AL - £ | pate Tim
A e | ¢ | o | 3
_1 |DateTime !Media BC Drive SN Tape Alert

RN

Pr
o] Womeed![aminea

013000822 2016.00-21 115741 0000 20160021 116832.0000 Not Assignod  00038IK0 O o

WIN00TE2  2006.00.21 11 5056 0600 2016.00.21 11 50 45 0600 NolAssgned  208LGRE O

FHOOTHS 20080021 15053 0600 20160021 120108 I50) Mol Assigned 00A O 0

013000823 2016.00-21 120112 D300 2016.00-21 120200 0500 Not Assigned  D0038E O

SONTOG1004  2016.00.21 120200 0000 2016.00.21 120251 0000 Not Assigned  00028LS O o

SONTOMM0L  2006.00.21 120255 0000 2016.06.21 120042 0000 Not Asugned  (00NKE 0

100863 2016.00.21 126045 0300 2015-00.21 120456 0500 Mol Assigned 0003886 O 0

SOWTCEX 20160021 1205010500 0150021 120648 0000 Not Assigned  D00380L6 ©
013000784 2016.08.21 120552 0000 2010.00.21 120040 0000 NotAssigned  D00M8HS O L
WIN00800  20M6.00.21 1200 63 0000 2016002112073 0000 Nol Assignes 0003 O

- - i iﬁii ii Eii i —iﬁii i;i:lllﬁ 10WT050868 33
- 1216 10WT050868 39
] task

10WT051115
10WT051115
10WT051115
10WT051115

2019 Quantum Corporation |
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TexHonorua Extended Data Life Management (EDLM)

StorNext/Artico

CamoBoccTtaHOBNEeHUe dpXuBa AaHHbIX

4. StorNext/Artico nepeHocuUT
AaHHble, OBHOBMET Tabnuuy
MeTadaHHbIX

3. lNpun obHapyxeHun gerpagauun neHrt, Scalar
KOMMYHUUMpyeT ¢ StorNext ona nepemelleHnsa JaHHbIX
Ha HOBblE HOCUTENN

1. MNonb3oBarensb
HacTpauBaeT NonmuTUKy

npoBepKu . ; 2. Cunctema npoBogut
LIeNnoCTHOCTN Meauna Active Tape Archive NPOBEPKY B COOTBETCTBUM
L —. C 3aJaHHON NONUTUKOV
|
=

© 2019 Quantum Corporation | 24



TexHonorua Active Vault

AAAAAAAAAAA

\\\\\\\\\\\\\

2.

Bo3moxHOCTb
HaCTPOWKM
NONUTUK
NpoBEPKN
LLeNoCTHOCTH
JaHHbIX Active
Vault napTmiumnm

3. ABTOMaTu4eckasi
cuctemMHas
HOTUdMKaLmn, Npu
obHapyxeHuun
OLUMOOK LEeNOCTHOCTU
JaHHbIX

Active Tape Archive

: Active Vault
Protected, rnanaged, in;library vault

COXpaHeHMue CoaAepP>KUMOTo B
3allULLLEHHON N0Ka/IbHOMU
cucreme, 6e3 pyyHoro
BMeELLATe1bCTBa

1. Bkcnopt
“xonogHbIX” AaHHbIX
B apXMBHYO
naptuuuio Active
Vault BHyTpH
onbnuotekn, 6e3
HeobxoaAnMOoCTH
PYYHbIX onepauum

© 2019 Quantum Corporation | 25



RESTful Web Services

® [loctynHo ana Scalar i3, Scalar i6, AEL6 n Scalar i6000
® lMoppeprka 6onee 300 Post, Get, Put n Release 3anpocos

© ABTOMaTU3aLUMA aAMUHUCTPATUBHbLIX onepaumin, KOHPUrypmupoBaHUA 6UBINOTEKOM U
cbopa MHPopmaLUM O cucteme

REST based Service

1 1

Interoperate with service using XML

o o

© 2019 Quantum Corporation | 26



Mpenmyuiectsa NeHTOUYHbIX 6U6AKMOTEK Quantum Scalar:

©® [IpocToe agMMHUCTPUPOBaAHUE
— EAMHOE 1 NONHOCTbIO MHTErPUPOBAHHOE LEHTPAIN30BaHHOE
ynpasieHua NtobbiMm GyHKLMOHANOM
— ABTOMATM3auMA ynpaBaeHua Ha 6ase NOANTUK
— PacwwupeHHasa gnarHocTumka
— Nopaeprkka OTKPbITbIX cTaHaapToB (Web Services nntepdeiic)

© BbiCOKaa AOCTYNHOCTb U HAAEXHOCTb
— T[pOaKTMBHbIN MOHUTOPUHT
— [poBepKa LenocTHOCTU meama
— Pe3sepBupoBaHME KOMMNOHEHTOB

© 3awmTa AAHHbIX

— FIPS ceptudukayms,
— cucTema ynpasieHus Katodamu wndposaHus (AES-256)
— JlornpoBaHue 1 HoTUdMKaLMA

©® [lnHammyeckoe macwtabupoBaHus

— PacwupeHune emkoctn no TpebosaHuio (CoD)
— Bblcoyvaliwan NA0THOCTb pa3melleHUs AaHHbIX © 2019 Quantum Corporation | 27



NMpumepbl OEM

IBM TS3310 = Quantum Scalar i500

HP ESL G3 = Quantum Scalar i6000

Mpeanaraertca obHoBNeHMe A0 Quantum




Scalar i6K vs Oracle SL8500
Less Complex Design = Higher Reliability & Performance Ll

e E .
Oracle SL8500 ACSLS
v" 1 robot accesses all tapes & drives v' 4 robots required (optional 8 robots)
v' Fewer robots = better reliability v Elevator required to move tapes between robots

v" No elevator = faster performance
v" Native FC control path (no ACSLS)



Scalar i6K vs Oracle SL8500

SL8500 Has (3) User Interfaces to Partially Do What Scalar iLayer Does Ll

vy
Status | Properties | Disphay | DraacTeay |

Network Data
Gataway Data
Ip Address
Ip Sourca
||| | Mac adkiress
||| | Submet Mask

1
1 Drwve Virtual Op Pasel

Drtve Dispiay Data
||| |prive Encrypmion Status Led

Drive Led Status:
Luadid

-
i i gg'gé

Provides remote management

(firmware)

Provides open systems
control path connectivity
(external HW and SW)

Dashboard D ek |STaodete | &

® R GhenCur O] hwrere 03 Q@ -

Uiy et Sheks W obwary Oviv s () | Mot Movermants (Ot

Provides media
reporting (external SW)



Scalar i6K vs Oracle SL8500

Oracle T10K Users: Now is the time to switch to LTO Ll

Feature Oracle Scalar with LTO-8
T10000D Quantum Certified Media

Capacity (native/compressed) 8/21TB 12 /30TB

Performance 252 / 800 MB/sec 360 / 900 MB/sec

(native/compressed)

Bit Error Rate (BER) 1in 10%° 1in 10%°

Cartridge Load/Unloads 150,000 300,000

Roadmap EOL 12th Generation




AaHHbIX Quantum

CREATE. INNOVATE. PROTECT.

ON QUANTUM.



NMoptdonno nnatpopm xpaHeHUA AaHHbIX Quantum

-

Quantum StorNext® Scale-Out File Storage

~

'\’ StorNext File System (and associated data services)
4 StorNext NVMe Storage e StorNext Storage
F-series QXS-Series and QTM H-series
f —— . B 0 i
E-" Quantum. |{
N AN
4 N/

F1000 and F2000
Chassis 10 or 24 disks
NVMe
Up to 25GB/s

\

QXS-3/QXS-4 and H-series
Chassis 12/24/84 disks
SSD, NL-SAS and SAS

\/

Up to 7GB/s

-/

Archive Storage Systems

ActiveScale Scalar
object storage Tape Storage
X100 Scalar i6 and
1siteor3 Scalar i6000
Geo Spread Up to 192 LTO
Sites drives
Up to 360PB




bnoyHble cuctembl XpaHeHUa Quantum QXS3 n QXS4

Model QXs-4 12G QXSs-3 12G
Chassis 2U12

2U24 2U24

5U84 - New
Read Perf 7.0GB/s 3.5GB/s
Write Perf 5.5GB/s 3.0GB/s

2U 12 Drive Chassis 5U 84 Drive Chassis

8 oo :
s e

2U 24 Drive Chassis

8 Quarum 2
s

https://cdn.allbound.com/ig-ab/2020/02/DS00503A-v04.pdf
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BnouHble  rMbpuaHble cuctembl XpaHeHUA gaHHbiXx Quantum H-Series

® New line of hybrid storage arrays

® Designed to optimize performance with StorNext, and
across all high throughput, multi-streaming, low latency
workloads

® H2000 is designed for scaling out file system capacity using
SSD or HDD storage

Quantum software stack
2U12, 2U24 form factors
SSD, 10K SAS, NL-SAS HDD

Scale out to 100’s of GB/s in StorNext environment

up to 12GB/s performance

© 2019 Quantum Corporation | 35



Cucrtembl XxpaHeHUA AaHHbIX Quantum H-Series

® PCle4.0

® End-to-end 12G SAS

® Flexible networking

T E—
 EEEENEEEEEEEEEE

— RDMA capable 100GbE, 25GbE NICs

— 32GbFC bl 16 - = = T T -

\.Il.lllll.l.l.l.l.llll.)

® DRAM write cache
Dual controller hardware architecture using latest AMD 2 CPU

© 2019 Quantum Corporation | 36



ApxuteKtypa Quantum F-cepun

Quantum F-Series Software

Storage Network Interface | FC SAN /iSCSI / iSER/RDMA
v’ Software-defined
High Availability Services | Active / active clustering
v’ Low latency
Data Protection | RAID, DDP*, Erasure Coding*
v’ Cloud-connected
Device Block Interface | SCSI / SAS / SATA / NVMe

a
<
+—
=
(O]
S
(O]
o1}
©
=
©
=

AN

© 2019 Quantum Corporation | 37
* Future features



Quantum F-cepua. Obnactb npyumeHeHuUs.

Full HD
SD
Higher-res content, higher data rates, VFEX, CGI, animation, large render
faster ingest requirements farms,

More throughput and IOPs

More content, more RDMA decreases enet latencies to
capacity reduce infrastructure cost and
Reduce data center space complexity

© 2019 Quantum Corporation | 38



Cuctema Quantum F2000

® All flash NVMe

® Best performance value

® Up to 184.32TB NVMe

® Powered by Quantum SDS

Feature F2000

RAID Dual Controller

Chassis 2U24

Drive Type NVMe Flash

Drive Options 24x 1.92TB
24x 3.84TB
24x 7.68TB

RAID Configuration RAID 5

Ethernet

Four 100Gb ports

Fibre Channel

Eight 32Gb ports

Read Throughput

25GB/s

Write Throughput

20GB/s

© 2019 Quantum Corporation |
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ApxuteKktypa Quantum F2000 NVMe

Dual-node server with two hot-swappable
compute canisters.

Each compute cannister can access all 24
drives.

F2000 Front

- A EEEEE EEEEEEEE EEEEEEEN

Each compute cannister includes:

* 2 Intel Xeon 6140 CPUs (18 cores/36 threads)
+ 256GB DRAM (32GB x 8 slots)

2 M.2 Boot Drives (512GB)

* 2 100GbE ports (or) 4 FC-32G ports

3 PCIiE slots

+  Battery Backup

24 dual-ported NVMe drives
Available in three capacities:
+  46TB (24 x 1.92TB)

+  92TB (24 x 3.84TB)

+ 184TB (24 x 7.68TB)

Redundant 1800W PSUs

© 2019 Quantum Corporation
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Cuctema Quantum F1000

® All flash NVMe

® Best performance value

® 15.36TB and 7.68TB NVMe at launch
® Powered by Quantum SDS

23.5" Depth

10x Hot-swap U.2 NVMe Drive Bays (Default)

Feature F1000

RAID Single Controller
Chassis 1U10
Drive Type NVMe Flash
Drive Options 10x 7.68

10x 15.36
RAID Configuration RAID 10

Ethernet

Four 100Gb ports

Fibre Channel

Eight 32Gb ports

Read Throughput

24GB/s

Write Throughput

16GB/s

© 2019 Quantum Corporation |
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Quantum F-Series. CpaBHeHUue nnatdpopm

Specification

Server Size and architecture

Quantum F1000

1U, Single Controller

Quantum F2000

2U, Dual Controllers

Number of NVMe drives 10 24

Type of NVMe drives Single-Ported Dual-Ported
RAID type RAID 10 RAID 5 with Parity
Storage Efficiency 50% 83%

Raw Capacity Points

76.8 TB (10x 7.68 TB NVMe drives)
153.6 TB (10x 15.36 TB drives)

46 TB (24 x 1.92 TB drives)
92 TB (24 x 3.84 TB drives)
184 TB (24 x 7.68 TB drives)

38.2TB
Useable capacity points 32; Ig 76.5TB
’ 153 TB
Write Performance 16 GB / sec 21 GB /sec
Read Performance 24 GB / sec 25 GB / sec

System Software

Quantum F-Series SDS

Quantum F-Series SDS

© 2019 Quantum Corporation |




Quantum F-series NMVe

npOM3BOAMTe}1bHOCTb
Single Client, Single Interface Performance (GB/s)
25
Wire Speed 100 GbE  [AS

20
15

“g Wire Spaed 32 G FC

o

10 12
Wire Speed 40 GbE
5
o

Quantum SMB Quantum NFS StorNext Client—  StorNext Client—  StorNext Client—

(Uncached) {Uncached) Proxy Mode Direct Maode Direct Mode
40 GbE 40 GbE (Uncached) (Uncached) NVMe iSER
40 GbE 32GbFC 100 GbE

© 2019 Quantum Corporation | 43



Quantum F-Series NVMe Storage Servers
Harpagpl

PRO DUCT HEUR)ODE o) e =~ g avaro s ®@®r | AWARDS OF m.fllm Ifdl
oftheYEAR” u_' IUJ-’ J[M \c‘,//stleo*ls :.:
Y RDS™2019 | i 2019 WINNERS WA 010
NABSHOW SPECIAL
MERIT

e | Quantum.

PPOPCPCPPLPCOPPPLODDOed

Ultra-fast NVMe storage servers for ingest, edit, render, analysis, processing of
video content and other large unstructured data sets

© 2019 Quantum Corporation | 44



Ucnonb3oBaHue StorNext, QXS n F-Series NVM cucrem ana M&E

ActiveScale Object
Storage
Massive scale, durable

Option to
istjbute

StorNext File -
a Storage =
With NVMe and HDD
. .storage
Ingest s o Tg 24
. » i StorNext policy based data
" & i HDBD——— management
) J Moves files and objects between pool
Ed" e V Me maintains single.names i
& > StorNext tape
VFEX, CG‘ — archive
ah
Color @ % > A StorNext cloud
& Render and VL Qi archive
Revie ﬁf(éfe Analytics -
Ve ALt iy
ah

© 2019 Quantum Corporation
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daunosaa cucrema Quantum StorNext

NAS users

SMB/NFS StorNext DLC clients StorNext SAN clients

File System

Xcellis
Workflow
Director
Xcellis
Extender

QXS 3/4/6 Storage
NVME, SSD -
NL-SAS

Director

Tape Library Archive
AEL, IBM, etc

Vault & Content
Object Store Exchange

& £ oA
StorageGRID als
o oy lgneous

® Quantum

&

® om Mo

CLOUDIAN

Public Cloud

E o
A\ Azure 2 Google Cloud
—_— .

aimazon
wehsarvices
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OcHoBa Quantum StorNext

© ApxuTekTypHO, StorNext npeacrasaserca s cebsa 2 0CHOBHbIX KOMMOHEHTa:

© SNFS — BbicokonpounsBoauTenbHaa pasoBas cuctem A1a XpaHeHmAa 6onbluoro
Konnyectsa ¢panios
— 3penasa pannosas cucTema NPOTECTUPOBAHA Ha COTHAX Y3/10B M AOCTYMNHa Ha BCeX OCHOBHbIX OC
— I'eTeporeHHaﬂ KNaCtepnUsoBaHHAA peasin3auma C pasgeneHnem metagaHHbIX

— Noppaepka goctyna yepes IP unam FC
— MNoppep»kKa rMHOKOro pacliMpeHuns, MUrpaLnmn U ymeHbleHnsa GanioBbiX CUCTEM

Production

©® SNSM — cepsuc “tnpmHra” n ynpasneHua gaHHbIMM
— Habop moayneit, pacwmpsarowmx SNFS cepsrucamm No ynpasieHUIO })KU3HEHHbIM LMKAOM U
MHOrOYPOBHEBOIO XpaHEeHMUA.

— Noppeprkka:
" pPa3/IMYHbIX ANCKOBbIX CUCTEM (BKAtOYASA, BloaKeTHble)
= TexHonoruu “Tape erasure code”
= S3 npotokona/ Storage Object peno3sutopues
" nepemelieHune ,EI,aHHbIX/d)aﬁfIOB Mo NOTNTUKAM

2
S
@
®
P
Q
3
®
%)
e
Q
(@)
)
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MporpammHo-annapatHbiit KomnaeKc Xcellis Workflow Director (MDC)

Workflow Directors

(MDCs) Initial Investment Protected

Single or Dual node
Dedicated Metadata

12 Drives
NL-SAS

24 Drives

SAS, SSD * Add RAIDs for Capacity + Bandwidth

File
84 Drives

Data —, sas * Any combination of disk performance

e Add JBODS for Capacity

© 2019 Quantum Corporation | 49



StorNext Scale-out NAS Tononorus

Native StorNext, SMB,

and NFsS clients E E E E E E E E E E E E

connect through the
client network

via Ethernet

Ethernet
Network

Performance of the MDC/Gateway Node MDC/Gateway Node Gateway Node Gateway Node
gateways scales DLC/NAS DLC/NAS DLC/NAS DLC/NAS
linearly with addiional - e S O - — — -

gateways

StorNext Clients can
connect directly to
the storage network
for maximum
performance

Ethernet, Fibre
Channel,
Infiniband

AR

StorNext makes it
easy to combine
NVMe and low-cost
disk in the same
solution

Performance of the
storage backend scales
linearly with additional
arrays

Quantum NVMe Quantum QXS Quantum QXS Quantum QXS



StorNext: EAMHOe npocTpaHCTBO MMEH

bash-3.2# cd stornext
bash-3.2# s -
total 0

drwxrwxrwx 2 root wheel 68 Feb 5 14:06 archive
drwxrwxrwx 2 root wheel 68 Feb 5 14:06images
drwxrwxrwx 2 root wheel 68 Feb 5 14:06 maps

/StorNext/

4

archive maps

images

bash-3.2# cd maps

bash-3.2# Is -

drwxr-xr-x 2 root wheel 68 Feb 5 14:39 applications
drwxr-xr-x 2 root wheel 68 Feb 5 14:24 elements
drwxr-xr-x 2 root wheel 68 Feb 5 14:24 library
drwxr-xr-x 2 root wheel 68 Feb 5 14:24 projects
drwxr-xr-x 2 root wheel 68 Feb 5 14:39 sandbox

bash-3.2# cd images

bash-3.2# Is -

drwxr-xr-x 2 root wheel 68 Feb 5 14:39 projects
drwxr-xr-x 2 root wheel 68 Feb 5 14:24 color

bash-3.2# cd archive

bash-3.2# Is |

drwxr-xr-x 2 root wheel 68 Feb 5 14:39 images-archive
drwxr-xr-x 2 root wheel 68 Feb 5 14:24 maps-archive

9 Quantum Corporation




YHuKanbHoiv pyHKUMoHan: Dynamic Application Environment (DAE)

o CatDv

® Ability to run applications inside an Xcellis Workflow 0V p-
. FOCALPOINT SERVER
Director CANTEMO
e . metus
® Simplifies deployment, eliminates the need for SIGNIANT,
additional servers and network connections, brings € sveR folestream

applications closer to the data

® Applications run in a KVM environment
which allows Windows or Linux applications
and resource controls

&) VM OS support
« Supports 32bit or 84bit versions of Microsoft Windows
« Supports 32bit or 84bit versions of SuSe, Ubuntu, CentOS and RHEL Linux

© 2019 Quantum Corporation | 52



CneumanbHbie Bo3moXXHocTtu StorNext ana MAC n Windows KaneHToB
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Back/Forward View Arrange Share Add Tags Quick Look Action Search
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Devices
Shared
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Issue3.pdf Issueb.pdf Issue6.pdf 4 iterr
Tags offline €

0 New Folder with Selection (2 Items)

offline
fl Open

Open With »

Move to Trash

Truncate Content
Store Content
Refresh

Get Info
. | Rename 2 Items...
Compress 2 ltems =
Duplicate
Make Alias
Quick Look 2 Items
Share >
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Show View Options
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StorNext: YHuUdunumnpoBaHHbIN rpadpuueckumn nutepdpenc

SOLUTIONS ®  CLUSTERS 4
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DEVICES B
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Version
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StorNext: FlexSync penankauua gaHHbIX

SIS
(=[]
——
w
H
Vault

& o

n
>

8 |e
zZ
T
n
[ ]

FlexTie .: Object
Storage

or
Cloud

FlexTier
Tape / Object /
Cloud

FlexTier
Tape / Object /
Cloud

Foreign
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TexHonorusa StorNext Primary File System Tiering

High Throughput, low latency workloads

= & )
BB & X, X

1. Define pools
2.  Create policies
3.  Automate movement

StorNext
File System

NVMe [ “fast” pool

Client-Side Access Controls

Introducing File System Pools , , _
® Define who can access a directory or file system at the

® Reduce cost of high-performance storage client, securing who and how data is accessed.

® Improve production storage efficiency ® Prevents data being downloaded or stolen by connecting
unauthorized devices to network

©® With ActiveScale object lock delivers unique data and
storage security

*standard feature of SN7.x © 2019 Quantum Corporation | 56



TexHonorua StorNext Primary File System Tiering

* Multiple Hosts servicing movement Movement Process

* Multiple File systems and different storage pool
configurations.
« Any one job or policy runs on one host ® Content may be moved between pools
* Single Ul presentation across several hosts ® Or it may be promoted and demoted
* Not yet developed — Promoted content maintains its original copy, plus the new pool copy.
— For unchanged content, demote is just remove the copy from one pool
— This uses more space, but half the bandwidth for movement, reduces time to recycle space.

—

1. Original State B 2. Create cooy 3. Extent exchange 4. Remove original extents

*part of SN7 release © 2019 Quantum Corporation | 57



Dynamic Library Pooling

S3, File, Client

Spread/Leveling Logic

Object/File Buckets with StorNext Policies

m# libraries m# libraries m# libraries m# libraries

Starting point is m# = 2 to satisfy data durability protection

© 2019 Quantum Corporation | 58



StorNext Digital Tape Archive: Now with DLP & RAIL

RAIL

/—%

Scalar Scalar Scalar Scalar Scalar
i6 i6 i6 i6 i6

f + 1t 171

1 1 1 1 !

File and/or S3

© 2019 Quantum Corporation | 59



StorNext Digital Tape Archive: Now with DLP & RAIL

70% less expensive than disk-based
object stores

Lower TCO than Amazon Deep Glacier
High durability

Scalable performance

No retrieval or data access fees
Keeps your data in a secure, controlled
on-premise environment

File and/or S3

© 2019 Quantum Corporation | 60



StorNext is the World’s Fastest File System for Video Workloads

StorNext demonstrates best value in terms of cost per concurrent streams

8 000 14 40 000
7 000 12 35000
6 000 10 30000
5000 g 25000
4 000 20000
6
3000 15 000
2000 4 10 000
1000 2 5000
Oracle DATAOM Cisco IBM DeepFlash Oracle DATAOM
DDN H WekalO IBM Spectum Scale m WekalO DDN m WekalO
B Quantum StorNext B Quantum StorNext B Quantum StorNext
v" Highest Number v Fastest Overall Response v Highest Throughput
of Streams Times (msecs, low number is best) (MB/sec)

https://www.spec.org/sfs2014/results/res2021qg1/sfs2014-20210126-00075.html © 2019 Quantum Corporation | 61



https://www.spec.org/sfs2014/results/res2021q1/sfs2014-20210126-00075.html

Quantum StorNext — npogyKT, CNPOEKTUPOBAHHDbIN ANA ynpas/ieHUA ULMPPOBbIMU AaHHbIMU

b 4 $

BoicTpoaencTame CoBMeCcTMMOCTb Nu3aliH ana aata LeHTpoB
BbicokonponssBoauTenbHblie MHOronpoToKo/IbHbIE peLueHns B PelleHNs BbICOKOM MIOTHOCTU U
[IVCKOBbIE CUCTEMbI U noboii cpege, BkAOYana 0bnayHyo, HW3KOro aHepronoTpebaeHus,
nHTepdencol ana umdposbIx FC, Gbe, S3 ... o61auHan MHdPaCTPyKTypa
[AaHHbIX

Be3onacHocTb YnpasneHue CBobopaa

PesepsuposaHue, LLndposaHue, MonHbIn rpadmyecknin HTEPHENC aAMUHNUCTPUPOBAHUA, HeT NPUBA3KN K NPOU3BOAMUTENIO
Beb-cepBuChI, LWUMPOKAA MHTErPauma C CyLLEeCTBYHOLWMMM 060pyL0BaHUS

O6beKTHOE XpaHeHue
cnctemamm
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NotpebHocTb B pU3nuecKon 6e30nacHOCTU NPOAO/IKAET POCTU
npeanaran WuUpoku Bbibop UT-opneHTUPOBaAHHbIX PeLIeHMM ANA 3alWnTbl U XPaHEHUS AaHHbIX

Quantum’s industry-leading portfolio delivers the right solution
for projects of every size, every scope, and every vertical

Critical
Infrastructure

Commercial City Surveillance Casinos Public Transit Education Correctional

Smart Cities Facilities
loT

© 2020 Quantum Corporation 64



Moptdonmo Quantum gna suaeoHabnogeHunn

Quantum |

[le
112
103}

Quantum

VS-NVR Series VS-HCI Series VS-A Series Shared and Archive Storage
High performance, cost- Hyperconverged infrastructure GPQ ar.1alytics servers, and Scale-out file storage, object
effective network video for surveillance recording and application servers for access storage, tape, and cloud

recording servers. management. control systems and more.

Wnpoknin noptdens peweHnin ana MHGPACTPYKTYP Pa3INYHbIX Pa3MepoB.
Pa3paboTaHO M ONTUMU3NPOBAHO ANS Paboumx Harpy3ok BnaeoHabaoaeHna n 6e30NacHOCTHOro XpaHeHUsA

AaHHDbIX, obecneumBasn BbICOanILUYPO npon3BoanTesibHOCTb, BbICOKYIO N/IOTHOCTb Pa3MeLlleHNA, a TaKXKe
npeaocrtasaiaa o4HO U3 NYyYHLLUX peLUGHMIZ B K/1aCCe N0 3KOHOMUYHOCTHU Ha PbIHKE.

© 2020 Quantum Corporation 65



CepsBepbl 1 naatPopmbl XpaHeHUA aNA UHPPACTPYKTYpP No BuAeoHabaoaeHuto ot Quantum
3anuco, ynpasneHune, aHanntmka, HCl, MHOroyposHeBOe 1 apXMBHOE XpaHeHune

BbICOKOCKOpPOCTHOE
XpaHUAuLe AaHHbIX

DKOHOMMYHOE apXMBHOE

3anucb n AHanu3

XpaHunumLLe

NVR, HCI, & ActiveScale
Application Servers Object Storage
Host VMS Recorders and StorNext Scale-Out > Massive scale,

Other Applications; File Storage resilient archive

Failover Protection High speed surveillance

recording

Move files to archive storage
with StorNext policies

Quantum Tape Storage
Lowest cost, offline storage

—> ) StorNext Cloud Archive

GPU Analytics / Retain footage in the cloud
Servers .

3
Quantum h Manage

P PR E RSN SE RN E0E000000% Tg‘ _
22 Quantum #}

7 Aﬁ%mm?::.‘.'&- Vi ew

»
»
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CeTteBble Bugeoperucrtpatopbl Quantum VS-NVR

VST102-NVR

VST104-NVR

5-30 cameras
Ideal for multiple

small locations (i.e.

Retail Chain)

v'High performance

*Future support planned

v’ Cost effective

L KT XXX I I TR IR AT X LRI

- === Quantum.

VS1004-NVR
1U
Up to 3 Digital Monitors
<50 2MP cameras

v'Easy to deploy

VS4160
<400 2MP cameras @30fps
Longer Retentions (90 days+)

v'Cloud-based monitoring*

© 2020 Quantum Corporation 67



'MnepKoHBepreHTHble cuctembl Quantum VS-HCI

EamHan nnatdpopma gna pasnnyHbiX paboumnx Harpysok

s )
v Video Recording

v' Management Server
v" Access Control

v Building Automation

- J

ﬂw-&’-?a-‘.-:‘;‘.i-.i‘.-;-.ﬂ-.‘::;-;-:;’-:;-:.
329 2

e Quantum

VS-HCI Series
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Moaenu Quantum VS-HCI cucrembl

Quantum

Quantum VS2124-HCI Quantum VS4160-HCI
©® 2U rackmount server, 24x HDDs ® 4U rackmount server, 60x HDDs
© 240 TB useable with 12TB HDD ® 600 TB useable capacity with 12TB HDD
©® 320TB useable with 16TB HDD © 800TB usable capacity with 16TB HDD

v'High performance v/ Automatic failover v Future support for shared storage

© 2020 Quantum Corporation 69



Quantum VS-A: cepBepbl aHANUTUKN N NPUNOXKEHUN

~ Quantum

VS1110-A VS2108-A
© Application server for access control ® Dense GPU appliance for video analytics
and building automation systems ® Support for market leading products like
© Resilient design with automatic failover BriefCam, Anyvision, AgentVI

© 2020 Quantum Corporation 70



Quantum ped)epeHc-apqueKTypa AnA pELI.IEHMi;I no BMAEOH&GHIOAEHVII-O
ot 500 go 2000 kamep

Surveillance Cameras
send video over
TCP/IP network

VMS application running on StorNext stores all incoming

highly available* server pairs video files on disk. 160TB to
stores video in StorNext many Petabytes disk tier for
storage pool using LAN or incoming video

SAN connections

<
{{

Vb oy

StorNext Shared
File Storage

Each StorNext storage system can support:
eoassesneenos v" Multiple Recording Servers (or Server
0000000000000 Pairs) running the VMS application
seesscesoceos| v Multiple Recording Server Types and
Quantum.
+00000000000000000 Bra nds
E})oooooooooooooooooooooooooo \/ |V|U|t|p|e VMS App|lcatI0nS

Quantum.
Multiple Sites and Geographic Locations

g4 g

{ ¢

TS EPOSOODET

q

I T
00000000000000000000000000000 J

b

«
) (\‘ ‘—\; ‘—\.,' ‘—\,-
= =
{d

{ ¢

o XN

ntum.

Al //

Q¢
«

o XN

ntum.

*Optional Failover: Primary Server synchronously replicates Virtual Machine running VMS application to a
Secondary Server. If Primary Server fails; Secondary Server automatically takes over all responsibilities.
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Quantum ped)epeHc-apqueKTypa AnA pELLIEHMﬁ no BMAEOHaﬁ.HIOAEHMlO
ot 500 go 2000 Kamep

StorNext and QXS Capacities
For Varying Retention Times

StorNext Shared Storage VMS & Analytics Servers
T e — g
e e — -

Xcellis Workflow Director(s) S g

|
f

QXS5-424 RAID Node H+
V51110-A Nodes
Video Recording Servers
(1-4 HA Pairs)

:ﬁ Quantum —]
Optional Analytics &
Application Nodes

QX5-484 RAID Node

Camera | VS1110-A | 3o Days 90 Days 180 Days 365 Days
Count Nodes
500

2 1.1PB 3.4PB 6.9 PB 14.208 PB

1000

Cameras

4 2378 6.9 PB 13.8 PB 28.2 PB

1500 6 3478 10.4PB 20.7 PB 42.2 PB 3 3 ‘5"&"‘5"— |

2000 8 4.6 PB 13.8 PB 27.6 PB 56.1 PB AYAYAY |
AL O

: -l
[

| QX5-484 Expansion Node ¢

QXS-484 RAID Node

KEY

Camera Network 10GbE or 25GbE
StorNext Client Network A 10GbE or 25GbE
StorNext Client Network B 10GbE or 25GbE

iSCSI Storage Network 10GbE OR
16Gb FC Storage Network

12G SAS QXS Storage Interconnect
Management Network 1GbE

. 3 .
§ QX484 Bxpansion Node |

*See Tables That Follow Diagram
For Configuration Details
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dsonwuma cuctem ageaynamkaumm Quantum DXi

o
R ((\\\0®
© e
O ° é\(\Qoo Seﬁe N
% \}0 (92 O . ch
_(\4?5\ 5&6"'0 o Q\'\"’Q O NG © 00" Qe&o Q° Q\\éb‘
o N oL *;\?.Q & R &% & %\3\0 Q\Q\ RN
Q\\& "’(\Q ‘F&o, z°0 6‘&\\ 6°Qe ’&‘% Nl '\//\ .q@g ee'bd\\ooe’
Sl S ¢ o +0° S 8T G N
1939 2003 2004 2006 2011 2013 2016 2017 2018 2019 2020

P .
4th 15K+

Generation Instances in
Software and production
Hardware worldwide

© 2020 Quantum Corporation | Company Confidential 74



3awmTa AaHHbIX: AUCKOBbIe cUCTeMbI AeaynanKkaumm Quantum DXi

©® BbicoKonpoussoguTtenbHble NAadTOPMbI A4/19 PE3EPBHOIO KONMPOBaHUSA

|
A
N

\

D)&i\9100
204, TB to

© ApanTtuBHaA aeaynavKauma ana 3GPeKTUBHOro XxpaHeHma

© BbiCOKaA NNOTHOCTb pewweHna 419 MMHMMM3aumMn mecta B LIO/,
© YHUMKanbHaa penankauua gna noctpoeHma DR 3awmTol

© MynbTUnpoToKoabHana nogaepxka: CIFS/NFS, VTL, OST n VDMS

© LUunpouanwan uHTerpauma c npomnssoautenamm MO CPK

g DXi V-Series
2TBto 24 TB
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DXi V-Series (BUpTYyanbHbIX anaauHc)

DXi in a Virtual Machine
Key features of DXi but in virtual
format. Leverage VM benefits
(VMotion, HA...)

For physical and VM backup
Deduplicates Physical and
virtual backup streams

Upto5TB /hr

performance
Variable-length block algorithm

https://forms.quantum.com/Software/V1000/download.aspx

DX V-Series

®

FREE Dedupe
DXi V1000

Protect up to 15T8B
Lawn Mo & Dowrecsd Now!

Three Models

DXi V1000 is 1 TB free download

DXi V2000 Scales from 2to 8 TB

DXi V4000 scales from 4 to 24TB blockpool (V4000)
All features included

Full replication
Full replication and recovery to/
from other DXi systems

Multiprotocol
NAS (CIFS, NFS) / OST /DXi Accent

© 2019 Quantum Corporation
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New DXi V-5000

DXi V5000 Trial

® DXi V5000 free trial download available 23APR21
(similar to ATFS download) Quantum

* Free version, not for production data, no QTM Try Quantum DXi Software

support Free for a Limited Time!
= Up to 1TB capacity

= Expires 8 months after install

= Offers no extensions or path to
purchase/upgrade

= Available only for VMware environments
® DXi V5000 (step up from Free Trial) - GA 31JUL21

= Free ‘non-expiring’ “Community” license from
1-5 TB capacity

)0 Trial Key Features

= Can be used for production data b a— © o

= Support only available through Community ‘ R : et Sl
Forum httg // fOrU Mv.CO e Submissions must include

= Customer can upgrade to convert to full
production DXi V5000 (5-256 TB Capacity)

= More to come



Quantum DXi4800

Software

DAE or Veeam VDMS adds additional 48GB RAM

NO optional encryption license

Base Node Scaling
© 48GB RAM E ® Base systemis 8TB—27TB

® 480GB SSD Cache
® 4TB HDD

Connectivity VT/OST/NAS/VDMS

3TB COD added at 8, 16, or 24TB
8TB added at 8, 11, or 16TB

© 2x1GbE + 2x10GbE ports onboard Performance

® Up to 16x10GbE ports additional
® Up to 8x16FC ports additional

Up to 16.5 TB/h
Up to 34 TB/h using Accent

JBOD

® Increases capacity 45TB—171TB (315TB*)

© 8TBHDD

® EachJBOD s licensed for 18TB with 3X 18TB
COD available

©®  48GB RAM added with first JBOD if no DAE

or Veeam already installed

Service
® Bronze, Gold NBD, Gold 4H uplifts and

renewals
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PacwunpeHmne emkoctu cucrembl DXi4800

+3 or +8TB options

2L BN o YR B o System node (up to 27TB useable)

+18TB obti Up to 4 additional Expansion modules
SbLONS supplied fully populated with 8TB NL-SAS drives
2U e s o ol Expansion 1 (up to 99TB useable)

VIBTEHIEIIETE HUBTBHsH I 8TE .
2U (117TBJsH185TE)  (1B3TB)E: (171TB) Expansion 2 (up to 171TB useable)

+18TB ' _ HHL8TB : #18TB .
2U (BSTByE " BEET i (543TE) Expansion 3 (up to 243TB useable)

VIBTBIEHIOTE,  HOSTBI S ETE .
2U (26LTB)EE(27OTE)  (29718):HE:(815TB) Expansion 4 (up to 315TB useable)
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Quantum DXi9000/9100

Memory and Storage

® 768 GB /1536 GB RAM

® 15TB/21TB SSD for ultra-fast metadata management
® 12 TB HDDs for user storage

{

Connectivity VT/OST/NAS/VDMS

® 2x1GbE + 2x10GbE onboard ( FC or Twinax )

® Up to 4 Host HBA combination, up to 16 ports total :
® Quad ports 16Gbps Fiber Channel
©® Quad ports 10/25Gbe ( Optic, Twinax , BaseT RJ45 )

‘ 30y {RTT(K
) _1_”1(1|j’1_(1(1|)!_m1%/@/1’!

|
/

/1 l/I l/l |

"
=
-
a
N
~
s
~.
~_
-~
~
~
N
-~
~_
-~
e
s

Scaling
® Standard : Base system starts at 51TB -> 1PB / 102TB - > 2PB

/o)
[h]1]

® High density : Base systems starts at 204TB -> 1PB / 102TB - > 2PB
== ® Scalesin 51/102TB increments via COD licenses
= ® Scalesto 1.02 /2 PB useable — over 20PB / 40PB of logical storage @ 20:1
' Performance

® Ingest: Upto 64 TB/h and 99TB/h with Accent

|
/] \/‘ \/l \}1 1/1 l/]

Optional Software
® DAE or Veeam VDMS

!

||

Frpiapiipulps JALPSI RLLAY 23] A
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DXi9000. NMnoTHOCTb pasmelLl,eHUA B CTOUKE

Hi-Density Chassis
— 1.02 PBin 10U
Starts at 204 TB,

scales in 51TB
increments.

Standard Chassis —

1.02 PB in 22U

Starts at 51 TB,
scales in 51TB
increments.

— Hi-Density Chassis
3.06 PB in 30U

—
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Cuctembl DXi9000/9100 — nyuwee B Knacce D2D pewieHue no
NNOTHOCTU pa3MeLLeHUA KOHCONUANPOBaAHHbIX pecypcos!

: 2 — 1 PB (useable) in
e s e 10U of rack space

(3) DXi9000 or (2) DXI9100

(25) Veritas NBU Appliances Appliances

© 2019 Quantum Corporation | 82



Quantum DXi: rno6anbHaa aegynamkaumsa

Ucnonb3oBaHue pennukauMm pe3epBHbIX KOMNUWA NO3BOSISET CYLEeCTBEHHO YNPOCTUTb NpoLecc aBapUMHOrO
BOCCTAHOBJIEHUS1 AaHHbIX, @ TaKkKe ynpaBrieHUs HocuTensasmu/meaua. [pu pennukauum nepecbinarTCA TONMbLKO
HOBble YHUKarnbHble ONIOKM AaHHbIX. YcTpoucTBO cepum Quantum DXi pacnosHaeT M geaynnuuupyeT Grokw,
nocTynawwme U3 pasHbIX UCTOYHMKOB U 4epe3 pasHble UHTepderCbl, CHMXKAA TUMUYHbIe TpeboBaHUA K

nponyckHon cnocobHocTtu cetu B 20 n 6onee pas! B —

Encrypted|replication

OST NAS VTL
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DXi Secure Snapshots*

Kept for specified time, then
automatically deleted

Snapshots of shares are
taken and put in a non-
net ressable location

Admin chooses

Bl @ Fner
Name
() NAS Rephcation

(3 SECURE_SNAPSHOT

] 0STLSUs

Panitions
2 Shaves
() VTL Rephcation

@ Replcation Throttie

snapshot(s) to restore via
management interface

Shares

A
HOME

| [ Summary | Windows Domain

Share Access  Advanced Setting

[T Appication Specific  VTL  Replication  OST  Scheduler  System

Fen2( =
REPLICATION

(]
STATUS

Share Settings

a

ALERTS

e
CONFIGURATION

UTILITIES

Protocol
® ciFsisme

ONFs
Options.

Enable deduplication

Snapshot Retention

Cannot enable/disable deduplication once share is created.

[ Enable Secure Snapshots

Share remains unavailable until Windows Domain is configured.

[T Hide from network browsing

* Required Field

[_apply |

Reset

| cancel |

Advanced
Reporting
Best Practices

Guide

‘Add NAS Share

Shares > nfs2

( Refresh ) ((Extend Retention ) (__Recover )

|| share * Retention (days) *

Created

Expires

nfs2 3
nfs2 Ell
nfs2 20

Fri Jan 22 2021 17:39:43 GMT-0700 (Mountain Standard Time)
Fri Jan 22 2021 17:40:15 GMT-0700 (Mountain Standard Time)
Thu Feb 04 2021 09:21:27 GMT-0700 (Mountain Standard Time)

Mon Feb 22 2021 17:39:43 GMT-0700 (Mountain Standard Time)
Mon Feb 22 2021 17:40:15 GMT-0700 (Mountain Standard Time)
Wed Feb 24 2021 09:21:27 GMT-0700 (Mountain Standard Time)

First level defence against ransomware .
® No datapath access I
® Attacker can’t use generic attacks on mounted backup filesystem r
® Attacker can’t use DXi GUI or Rest API to delete snapshots 5
©® Attacker can’t use non-root authorized access to DXi to delete snapshots

*coming soon

Creation, control and monitoring via Management Interface

© 2020 Quantum Corporation | Company Confidential
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DART — penopTUHT U pacluMpeHHbI MOHUTOPUHT DXi

* Monitor replication for data protection effectiveness

* Measure data reduction

* Deduplication, compression, replication...

* Measure backup activity

» Steady state monitoring, compressibility...

* Monitor replication for data protection effectiveness - Dynamic |

Zoom

* Plan for capacity upgrades
» Chargeback
* Bandwidth throttling

sEEEEEEREE

* Present up to six years of historical data e

 And more...

C 1l



DART — penopTUHr U pacluMpeHHbliA MOHUTOPUHT DXi

bata Volume Overview

Review Capacity trending

20 1 | e e S R

Fri 12,00 Fri 1800 Sat 00:00 Sat. 06: 00 Sat 12100 Sat
Tast asita rarst 1ast
49.563 TE 162,663 TR  +113,094 TE M Dick Capacity 51268 TE  91.268 TE [ Space Reclamation in Progress
130423 T8 18.088 a 665 1B
23,811 T8 32178 TB B.367 0 ew unigque data
3876 T8 18,483 T8 4,906 T8
13.576 T8 18,483 18 44,906 T8 Data Reduction 3.69 11 899 ;1 nan i 1 this interval

Fibre Chanmel Activity

I/O FC /Ethernet performance

t_total - Ingest
Ingest and reduction deduplication
behavior |

B InputBytes 113.101 T8 876.752 MB/s 3.156 T8/h
O UniqueBytesPreCompression 8.369 TB  64.677 MB/s  233.559 GB/h
B UniqueBytesPostConpression 4.665 T8 36.164 MB/s  130.192 GB/h

These graphs are best viewed with periods of more than one week.

Artition Tapazess  Lagest

charaeback reporting, System load, =

DXi Advanced Reporting native tool

]

EESES




Quantum. | DX/9000 { ention |
Home:

UHCTpYMeHTbI ynpasieHUAa U MOHUTOpuHra DXi

Graphical User Interface ( GUI ) : Administration, configuration of
the VTL/NAS/OST/VDMS protocols, Replication, Hardware and
software reporting , Alertes E-mail/SNMP ...

DXi Advanced Reporting ( DART ) : Part of the GUI this real live tool
will provide you all statistics to improve and predict the DXi usage.
Deduplication and compression ratio, data send , data replicated ,
performance activity per ports, capacity trending and much more
with up to 6 years of history .

WebService/CLI available for datacenter integration; CBA

Cloud Based Analytics ( CBA ), Quantum products can connect to
the CBA software to send log files and other telemetry data about
their environment to this central hub, making them part of

Quantum’s distributed cloud support. e

Il
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Quantum DXi. CoBmecTUMOCTb 1 MHTErpauus

{VeeAl\/l

~

VERITA\S

COMMVAULT @ |[CTIMIERD

arcserve

Acronis
\

FOCUS

NAKIVO' DELLEMC

Backup & Replicaticn

) HYCuU
Zerto '

CIFS, NFS, OST, VDMS, VTL

AS/400
System i

N/

Third Party
MTC

(

Microsoft

&

QL Server
—\—

ORACLE’

RMAN

~

-

h U A
L

% B, CentOS
L

ORACLE’

RMAN

\_ J J
CIFS, NFS
edup

Global deduplication pool
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UHTerpauunsa c Veritas

© Integration with VERITAS OST

* OST Cloud AWS, Accelerator, Accel_NDMP, Accel_Vmware

* Direct_Copy_Shared, Granular_Recovery, GRT_VMware, IR_Vmware
* KMS, Opt_Dup, Opt_Synth, OST AIR

* Direct tape Copy

©® Concurrent Optimized replication

* Reduces time to complete OST image replication.
*  Works with OST Optimized Duplication and OST AIR.
* Begins copying image content to target DXi while OST backup ingest is occurring

© DXi Accent — Quantum source Hybrid deduplication

* Reduces network traffic for backup and DR
* Supports backup over WANs as an alternative to the local appliance
* Integration of low-cost long-term retention

© Optimized Synthetic Full Backup

* Optimized synthetics are created by the storage server
* NetBackup instructs which parts of the previous backups to are used

NetBackup

© DAE - Dynamic Application Environment s

*  Run NBU Media Server on the DXi itself

VERITAS
NetBackup

Scalar Tape
Ubrary

Long
retention

.

DX Hybrid Mode:
Send Only Unique & Compressed data

Integrated DX
Path To Tape

© 2020 Quantum Corporation | Company Confidential



UHTerpauma c Oracle RMAN

ORACLE  ORACLE
DATABASES  RMAN HOST £1) Image1

fD Image 2
[D Image 3

= ]

= ]

= ]

[« ]

[« ] [« ]

[« 1. [« ]

I O A O
RMAN SHARE WAN RMAN SHARE

DXI Source DXI Target

ONSITE OFF-SITE

o Backup to local DXi

9 Local DXi replicates to target DXi
6 Local DXi becomes unavailable

0 Point RMAN to target DXi

6 Update RMAN catalog with target images

6 Restore
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ACCENT FS — pacnpeaeneHHana geaynaumkauuma ana Linux

L . . =
Any application tool writting to Mount Point REPLICATION
© NAS Share Ssttings
STATUS * Name [ )
p— N Dwcrn )
— S Protocol
:ﬁi b o 9 CIFSSMe
999 Share remains until Domawn Is
° ya I NFS
UTILITIES © Application Specific
- users 1o be (Manage Users).
Red Hat OS7/ Cent OS Wit Opuans
7 , with Accent FS [ Hide from retwork browsing
pluging 7 Enable deduphcation
Cannot enabés disable decduplication once share is created.
* Regqurad Fisld
DXI Deduplication
& Replication
Appliance [ VIL Repiicaion OST Schedulr System  Mofifications  Contacts
Summary | _Windows Domain __Share Actess _Advanced Setting
NAS and Application Specific Shares List

AccentFS enables a hybrid or collaborative approach to deduplication, combining the Stares 1 | Maxmum 123 | NFS 0 | CIFSISWB 0 | Appicaon Specfic 1
best features of both target and source-based systems. It moves a portion of the [ESfamtethern g jEnmissiope . |
deduplication process to the backup server, so that only unique blocks are transmitted =L A‘”E’Ml Tuchle Ewke Owem
to the target appliance. This system, which leverages many of the underlying Y and L T e e e

functionalities of DXi replication, allows DXi Accent to accelerate backups where
network bandwidth is the limiting factor.

+ DXi4800 and DXi9000 with Code 4.01
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KoHuenuua appekTuBHOM 3ainTbl AaHHbIX “3-2-1-1"

15 B0k
BEEEmE Ry 938
vmware vmware (@ s -

VESAM

eeam Backup Server

3 Konuii AaHHbIX ot %

2 Pa3NINYHbIX TUNA HOCUTENEN

2 x 10 GbE

1 ynaneHHana Konua (OHNauH)

DXi4800

<4
Scal

Quantum.

DXi4800

DR Facility




UHTerpauma c Veeam

® Integration with Veeam VDMS

* Since 9.5 VDMS is supported
* Ease of use since 9.5U4, drop down list
* Enable secure connection between Veeam proxy and DXi

® FastClone feature -> Synthetic Full Backup

* Optimized synthetics are created on the DXi
* Veeam instructs which parts of the previous backups are to be used

© Instant VM Recovery (IVMR)

(VM) back into customer production environment by running it directly from

the backup file to:
* Maintain low recovery time objectives (RTOs)
*  Minimize disruption
*  Minimize system downtime of crucial production VMs

© DXi Continuous replication

* Improve replication speed

* Ease of access to replicated data, no maual actiosn is required

L
[= ]
VeeA . B
S Side Target-Side S T S
[V Data Veeam Data = 3 B e . i -
" Move EEa : ] .
e ————
VMWare Backup Pa

Once replic d by Veeam

ate
veeay  [wm—m %
n ; hm CONTINUOUS REPLICATION

d. data cal scanned by
WAN h——
I G eduphaton
singe 322
Slodpool 337 ***
Remote DXi appliance

Local DXI appliance
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s I
VESAM ]
| @ &
Source-Side Target-Side
Mover Mover
vimware Backup Path /
- = w1} Offhost
Proxy
Server DXi 0S
| := > Veeam Agent
The Veeam Agent runs in the DXi process
space with direct access to DXi resources, . DXi Software _ DXi with code 3.4
HH e *
prow.dlng be'ztter performance than Veeam ;@_. and beyond
running against a DXi NAS share as a shared
folder.
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YckopeHue Synthetic Full 6akanos ¢ DXi — uHrerpauua Fast Clone Veeam V10

Ve eA Bata Voluss Overview
urt
ur
ur
ur
T
a1
et
1T
6
3t
i
T
T
i)
.
*
o 54
18 T8
1 T8

Source-Side Target-Side
Veeam Data Veeam Data

Mover Mover

5
>

vmwar Backup Path

Offhost
Proxy
Server

Fast Clone is the Veeam Backup & Replication technology that helps create quick file copies. Fast Clone increases the speed
of synthetic backup creation and transformation, reduces disk space requirements and decreases the load on storage

devices.
With this technology, Veeam Backup & Replication references existing data blocks on volumes instead of copying data blocks

between files. Data blocks are copied only when files are modified.

To use such feature you will need DXi4800 or DXi9000 deduplication Appliance, please contact your Quantum Presales representative for more information.
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CpaBHeHUe Npon3soanUTeNbHOCTU Ha npumepe DXi4800
10 x VM’S 4.9TB

Job progress: 100% 10of 10 VMs
SUMMARY DATA STATUS
Duration: 05:07:37 Processed: 49TB (100%) Success: 0 Q
Processing rate: 669 MB/s Read: 2274GB Wamings: 0
Bottleneck: Network Transferred: 166.3 GB (1.4x) Emors: 0
THROUGHPUT (ALL TIME)
NAME STATUS ACTION DURATION
{5 SDtestVMS3 @ Success @ Job started at 2/20/2020 10:15:08 PM
(30 SDtestvMS10 @ Success @ Building list of machines to process 00:02
(30 SDtestvMS1 @ Success @ VMsize: 4978
) SDrestvMS8 @ Success (D Changed block tracking is enabled
{1 SDtestvMs2 @ Success (9 Processing SDtestVMS3 07:26
{51 SDtestvMS5 @ Success (9 Processing SDtestVMS10 05:45
() SDrestvMS6 @ Success @ Processing SDtestVMS1 07:05
{51 SDtestVMS4 @ Success @ Processing SDtestvMS8 06:26
{5 SDtestVMS9 @ Success (@ Processing SDtestvMSs2 07:40
{51 SDtestVMS7 @ Success (@ Processing SDtestvMS5 05:20
@ Processing SDtestVMS6 06:33
@ Processing SDtestvMS4 0732
@ Processing SDtestvMS9 07:08
@ Processing SDtestVMS? 06:24
@ All VMs have been queued for processing 00:00
@ Synthetic full backup created successfully 04:59:24
@ Required backup infrastructure resources have been assigned 00:00
@ Load: Source 2% > Proxy 14% > Network 98% > Target 2%
@ Primary bottleneck: Network
@ Job finished at 2/21/2020 3:22:45 AM
Hide Details 0K

Job progress: 100% 10of 10 VMs.
SUMMARY DATA STATUS
Duration: 21:10 Processed: 4.97TB (100%) Success: 10
Processing rate: 669 MB/s Read: 204.5GB Warnings: []
Bottleneck: Network Transferred: 149.5 GB (1.4x) Errors: L]
THROUGHPUT (ALL TIME)
NAME STATUS ACTICN DURATION
(57 SDtestvMS3 @ Success © Job started 3t 2/20/2020 7:02:33 PM
(53 SDtestvMS10 @ Success @ Building list of machines to process 00:02
(53 SDtestvMS1 @ Success © VMsize: 4.9 T8
(51 SDtestvMS8 @ Success @ Changed block tracking is enabled
(51 SDrestvMs2 @ Success @ Processing SDtestVMS3 06:26
(51 SDtestVMSS @ Success @ Processing SDtestVMS10 05:04
57 SDtestVMS6 @ Success @ Processing SDtestVMS1 06:38
(53 SDtestVMS4 @ Success (@ Processing SDtestVMSS 06:56
(51 SDtestvMs9 @ Success @ Processing SDtestVMS2 07:04
(5 SDtestvMST @ Success (D Processing SDtestVMSS 05:09
@ Processing SDtestVMS6 06:35
© Processing SDtestVMS4 06:58
@ Processing SDtestvMS9 06:43
@ Processing SDtestVMS7 06:06
s 00:00
@ Synthetic full backup created successfully [fast clone] 1333
Required backup structure resources have been assigned 00:00
© Load: Source 2% > Proxy 14% > Network 98% > Target 2%
@ Primary bottleneck: Network
© Job finished at 2/20/2020 7:23:44 PM
Hide Details oK




CpaBHeHuMe Npon3BoaAUTENBHOCTU HA npumepe DXi4800

Without Fast Clone: 5h:07 minutes

Data Volume Overview

e CITRTET)
First

27.249 T8

CETTT a0 axed 0220 &nee

] ey

a5t
20249 T8 O Space Reclamation in Brogress

W0isk Capacity

W Before Reduction
W After Reduction
1.5 % new unique data

B Used Disk Space
0 Alloeated Disk Space 3654 T8 Osta Asduction 47711 62411 98.59 1 1 this interval

01k 1/0 usage Data

+5 hours with 1/0

240 00w 00 000 010 o140 0z e 02 W0 G0

the single Line is showing the peak usage of any mesber of this strise group

2:4

23:00
the area is showing disk usage in percent

229

500 Cache Read Hits & Misses per second

B ® oz o W oA 200 g2a a0 G Oaae

average
1.825e-02
0.090e-90

a2
Total
5,404e406
99098400

W Read Hits
W Read Misses

System Load Average

2:40

um  wa ;W B B TR T T CEED

W average

Synthetic Full 4.9TB

With Fast Clone: 21 minutes

Always starts with
Incremental

1593 13:10 15:15 15:20
First deles 5 Last

W Eefore Reduction 8154 T8 777 T8 W Disk Capacaty 27,248 T8 27.243 T8 [ Space Reclamation in Progress
W After Reduction 2.63 T8 +43.631 68

ique Data 4121 T8 +68.071 GB 1.4 % new unique data
B Used Disk Space 2.761 T8 o 45,695
O allocated Disk Space  3.655 T8 3.65a T8 -1.080 6B Data Reduction 3.9 11 4.83:1 10943 : 1 this interual

e

the area s showing disk usage in percent - the single line is showing the pesk usage of sy member of this stripe grous

Disk 1/0 usage BlockPool b

e s ma

sont

SSD cache

i

W ead s
W Rend Misses

500 Cache Read Hits & Misses per second

1845 ] 18:15 1920
herage Tetal
26166003 3.207e408
5.090e-00

System load -

Systen Load Average

190 1530 anas a0
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Cucrema DXi9000 no3sonser yBe/IMYUTb KOIMYECTBO NOTOKOB
6skana Veeam po 200!

\AAAAA/

VeeAM

Up to 200 streams =
=

<

<

<

<
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Pennnkauua aaHHbIX ¢ Quantum DXi

Anyvli?t)l(;:;apr:nysli)cgl . Cascading/ Replicate to tape
Physical/Virtual @yc| d C ')_ : Cascading (snapshots)
e Ou' g g Path to tape (long term reten.)
Small & Big
Multiple targets .
1to1 Multiple Sources
Peer to Peer Many to 1
1to2 Many to Many (OST)

CJ.



YHUKanbHanA peninkayma cuctem DXi
Continuous replication

i Backup job

Replic - Risk window

Backup job
Replication
v i

Others

DXi

Acknowl.

v

Backup Job Starts DXi replication ends Other appliances
replication ends
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YHuKanbHaa penamkauma cuctem DXi
Continuous replication

[
VBK1 Completed
N
VBK2 Completed
N

VBK3 Completed

[

—

VBK4 Completed
=e—=D
Global deduplication
------- )

Local DXi appliance

CONTINUQUS REPLICATION
»

i on  ©
Compression + Encryption s sTees

Once replicated, data can be scanned by Veeam

[N
VBK1| Cc¢ npleted & available

VBK2| Completec. . available
I

VBK3| Completed & available

[N
VBK4| Completed & available
Global deduplication

Single 222

Blockpool %2

Remote DXi appliance
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YHUKaNbHAA pennKauma cuctem DXi
Cartridge Base replication

1. Load tape
2. Write to tape

3. Deduplication and replication immediately
Partition Source

WRITE
WRITE

WRITE

ty

=570 Fl
49 N 0 4%

8095 Eul

:
'32% Full

& 12% Full 9129 Full

SOYEUl SOl

>

Blockpool

(o)

P

i

C 1l



YHUKaNbHAA pennKauma cuctem DXi
Cartridge Base replication

1. Load tape
2. Write to tape

3. Deduplication and replication immediately
Partition Source Partition Target

57% ->80%

50% =>99%

S57.% =>80%

25% Full
809% Full Blockpool
G el
12% Full
SO EUN

Blockpool

SO EUl

C 1l



TeppuTopranbHble NoKauuu Quantum B mupe

North & South America
¢ NA Call Center

* PMO/Implementation teams

e Training & Docs

e Field Support

EMEA

* EMEA Call Centers

* TPM, Tech Support, Field

¢ PMO/Implementation teams
e Training

* Professional Services * SAMs, PS, Field Support

Bohmenkirch, DE

Amsterdam, NL

Bracknell, UK

Denver, CO

Bellevue, WA
. Mendota Hts., MN

San Jose, CA 'w

Dallas, TX

Irvine, CA Paris, FR

Legend S3o Paulo, BR
WW Headquarters

R&D

Office

Office/Lab

Sales/Field

Service

Service/Sales Office

'
1
1
'
'
'
'
'
1
'
'
'
'
1
1
'
'
'
'
'
1
'
'
'
'
1
i
'
'
'
1
|
'
i
1
'
'
"
1
]
]
]
]
]
'
]
]
]
]
]
]
'
'
1
1
'
1
'
'
'
'
1
1
'
'
'
'
'
1
'
'
'
'
1
1
'
'
'
'
'
1
'
'
'
'
1
'

Asia/ANZ

* APAC Call Center

® Training

* PMO/Implementation

eService Delivery across Asia via
Quantum TMs and strategic partners

Beijing, PRC

3 Mumbai, IN

Bangkok, TH

Bangalore, IN

Kuala Lumpur, MY

m

Shanghai, PRC
Hong Kong

Singapore

Jakarta, ID

Sydney, AU

Adelaide, AU

Melbourne, AU

Key Tech Support Offices in
each GEO

“Follow-The-Sun” Model
with Defined Responsibilities

One global data base;
Call queue displays case
priority by SLA and hour
of the day

16 Languages spoken

100K+ deployments in
100+ countries

31,500 Support Contracts

70 Net Promoter Score



JKCKNI03UBHDbIN 6pndunHr-ueHTp Quantum

PacnonoxeH B IHrnByae, wrat Konopaao,
ABNAETCA NHHOBALMOHHbLIM KOHbEPEHLL-
LEHTPOM W TEXHONOFMYECKOM
AEMOHCTPaLMOHHO NabopaTopuel, roe
PYKOBOAUTENN NPEANPUATUN U
3aMHTepecoBaHHble CTOPOHbI, MOTYT IMYHO
03HaKOMUTLCA C MHTErPUPOBAHHBIMM
peLweHnammn Quantum.

YHMKabHan BO3MOXHOCTb BCTPETUTHLCA
HenocpeacTBEHHO C HAWMMM
PYKOBOOMTENAMM, UHIKEHEPAMM,
apPXUTEKTOPaMM NPOrPaMmMHOro
obecneyeHuns, MeHeaKepammn NPOAYKTOB
W 3KcnepTamu, YTobbl COTPYAHUYATb U
Y4acTBOBATb B UHTEPAKTUBHbIX
AEMOHCTPALMAX U 06CYKAEHUAX.

TexueHTp Quantum npegnaraet
9KCKYPCUWN N NHTEPAKTUBHDbIE
OEMOHCTPALMN pPeLLEHMN HALLEero
HOBEMLIEro TEXHONOFMYECKOTO
noptdens u COBPEMEHHOTO
WHHOBALMOHHOrIO LEeHTpa.
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Quantum.

CREATE. INNOVATE. PROTECT. ON QUANTUM.

© 2019 Quantum Corporation. Company Confidential. Forward-looking information is based upon multiple assumptions and uncertainties,
does not necessarily represent the company’ s outlook and is for planning purposes only.



