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3. TOTALLY Open Network Storage Solution
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Backup/Recovery is Changing...A LOT!

By 2011, surviving enterprise backup/
recovery products will have transformed
into recovery management solutions that
unite traditional backup, replication,
snapshot and continuous data protection.

™\ Dave Russell
“Research Vice President
Storage Technologies & Strategies
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Gartner Research

Publication Date: 26 April 2007 ID Number: G00148152

Virtual Tape Libraries for Open Systems Overview

Jimmie Chang, Dave Russell

This document explains what a virtual tape library (VTL) is and what the key benefits are
compared with physical tape approaches. The costs of a VTL are examined and a series
of user recommendations are provided.

Key Findings

e VTLs can offer significant backup performance improvements compared with physical
tape.

e \/TLs can offer improved reliability for the backup-and-restore infrastructure.

e VTLs are becoming platforms for advanced services, such as "deduplication,” encryption
and replication.

Recommendations

e Users should consider a VTL to improve the performance and reliability of backup and
recovery operations.

e Users who still need tape as the final backup medium should consider using VTL as a
caching device that stores only recent backups, and transfer older data to a physical
tape library back end.
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(40 GB used) :

LTO-1

DLT

: Virtual tape :

i :(100 GB capacity): LTO-1
:..(10.GB used) : Physical tape

(100 GB capacity)
(100 GB used)

DDS

: Virtual tape :
Tape :(100 GB capacity):
Consolidation PRI

: Virtual tape :
:(100 GB capacity)-
: (30 GBused) :

LTO-1

! Virtual tape :
: (100 GB used) :

DLT-1

Virtual tape
(40 GB used)

: LTO-1 :
: Virtual tape :
: (100 GB used) :

: AIT-1 :
- Virtual tape :
° (35GBused) :

SDLT-2
Physical tape
(300 GB capacity)

(275 GB used)
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VTL J| S : Secure by Design

e IJ)

o ol AN =

- Jtat HIOIE HIOIEHE E’% D A= DiskE CHE 282 XHMOPTape
— DOD Standard 5220.20—-M0| (+E JtAF Tape Data HIJ|D Shredding
— Jt& Tape GIOIE G2 AHHID

o Tape Export EC&*

— @J PEIII ‘BJS EE 2 KD

Tape
Encryption

* Replication Al H/W Data Compression, Encryption XA &)
« Tape Cachingdt = Al 0l Replication

FalconStor

Software



NSS(Network Storage Server)
Continuous Data Protection
Virtual Tape Library

H|o|E &= XA

T Aol

TS AHE

HIZH o e
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Application Host I

Backup
Agent

4Gb/s FC

Primary
Storage

Data Recovery:

Tape Backup Server

\ 4

» Within 1 month: Restore from Full + Inc. tape

* Beyond 1 month: Restore from Weekly Full tape

1 Gb/s LAN
4Gbls FC l
SunY M T w T F S
/
F I I I I I l
Month
F I I I I I I
~F | I I I I I
weekly F: Full backup
F | : Incremental backup
weekly £
o
o
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Why it’s Important: Without De-Dupe

CO|Ef 85 =20TB; T 2% =71, 3% st
HI=F=2| =5 F

Data Volume

Week 1 Week 2 Week 3 Week 4 Week 5 1 year
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...With De-Dupe

ClO|E =& = 20TB; =% 2% &7, 3% Bt
2ER7| =55

Total data stored = 24.3 TB

==TC{0|K: 85.7TB

20TB 21TB 23.1TB

Week 1 Week 2 Week 3 Week 4 Week 5
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== (0|6 HIH(De-Dupe)et?

''''''''''''''''''''''''''''''''''

a B |

B B De-dupe

| B B ____________________
Original Data Duplicates Removed
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VTL Data De-duplication

Backup/Media Servers Application Servers

De-Dupe ZR24 :) " De-Dupe 2 0| & :

= 2 =2 OIoIEHEEH=

2l S=0

» CAD EES &8
22 =52 X2 Copy

= J1x D oS EIS %25l « DR 2= Al RecoveryJ}
- Jlsoll &

= Full backup= &2 1} p!

A EES HS Y gis n B HIO|E B&FD|J}
=0

n BHOY SIWE 2 JH 2
ResourceZ58H 22 = VIL S A0 HEF0|
ESsS WY 2 S(ZIB)
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Clustering =24 X&)

« De-Dupe Clustering &) == MES(N+1 Cluster2 4= EHA K&, 1 &=
Standby)

« 455 D& 256TB

 Appears as single de-dupe repository, up to 256TB

Scales performance and capacity
No Backup window impact

SIR Cluster W
(Single Repository)) .
= " I Al
_— alalalal.
— (g
g A
" sk ]H—

Fibre Channel Fibre Channel
1-1-F 5 42 00 booed o H—
Switch T— | SIR_| Switch |nnnnrv' 3
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Tape De-Duplication 22 £ 1) A

Dedupli...
135:1
alconSto onsole 1131:1
File Edit View Tools Help 1845:1
NN A o
TG B 4.2:1
175:1
)SIR Servers General ﬁvent Log Eca_nn_er processes [Scanner hiStOfm 13:1
= [F 340M-SIR-1A
g 01071 @ 6.9:1
VTL Tape bar... | Tape size ... | Blocks proce...| MB processed | MB storef | Dedupli... us 4.4:1
- |stOl... | MUOB58L2 |11,290 180,638 5410 40 135:1 ccess 10:1
General nt ion I Statistics} Scanne; mma Scanner history .
s i SN 10 IstOl... | MUDB45L2 | 72,038 288,206 59,941 53 1131:1 ccess
Repository usage |stdl.. |MUOB39L2 81,179 324,958 81,180 44 1845:1 ccess 145-1
|stOl... | MUDSS7L2 {31,108 124,729 21,744 5132 4.2:1 CCess 244-1
Data written 1,610GB |stdl.. |MUDS92L2 | 42,888 171,586 14,358 a2 1751 ccess 143.1
Dels siomd %208 istol... [MUDS67L2 [115,638  |1,850,258 13,981 1,102 13:1 ceess -
Redwdoncy climination o 31:1 o Pt e ist0l... |MUDS36L2 | 49,709 199,575 38,107 5,402 6.9:1 ceess 188:1
Indexc space sed 0% istal... [MuDs10L2 | 22,937 91,762 17,063 3,860 4.4:1 ccess :
|st0l... |MU0S08L2 |50,609 202,795 35,703 3,562 10:1 ccess 600'1
|stal.. |MUD496L2 | 40,883 163,751 36,885 254 145:1 ccess 18:1
Histori jstol.. |MUO489L2 135,240 541,054 83,830 344 244:1 ccess
istorical usage 19'1
|stOl... |MUD4B86L2 |68 492 275,086 4423 ki 143:1 ccess J
|stdl.. |MUD458L2 | 49,506 555,905 3,952 21 188:1 ccess 82:1
jstol... |MUD400L2 152,733 2,443,802 131,377 219 600:1 CCesS
15001 |stol.. |MUO376L2 120,489 482,283 44 445 2,492 18:1 ccess 6‘0'1
1250 1 |stol.. |MUD373L2 | 96,236 389,647 18,015 980 19:1 ccess 25:1
© 1,000 1 |stdl.. |MUO372L2 | 70,299 281,571 13,604 166 82:1 ccess
. © 750 jstol.. |MUD3B1L2 | 9,089 36,812 7,871 1,317 6.0:1 ccess 184'1
w Data written
w Data stored 500 1 |stdl.. |MUO236L2 | 58,763 235,477 25,354 1,022 25:1 ccess 352:1
250 | Ist0l... |MUDD8SL2 | 16,394 65,611 4,045 22 184:1 ccess
ole - - - |stdl.. |MUODS1L2 | 27,095 108,475 2,816 8 352:1 ccess 52'1
jstol.. |MUDD13L2 | 98,996 386,197 8,382 162 52:1 CCess 128:1
Unit of time | doys (84 Ist0l... [MUD0D10L2 17,096 273,573 7,062 55 128:1 ccess
M I:] Iﬂ L[l jstol.. |MUDDD3L2 | 22,553 361,058 4, 465 23 194:1 ccess 194'1
|stOl... |MUO729L2 |48,720 194,914 48,720 3,301 15:1 ccess 15:1
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VTL && )
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. =
e BHOI M= SEAF QI BHOl 22 o9&k Of

- ISCSI/4GB FC protocol
- Multi-Stream/Multi Session Backup ( 200MB/s ~2.4GB/s )
. IR0l CHEH RN L OIBY BE)

o BHOA F24 QI HIH BHHHAHZ2)

00!
il

)

- Z22A HHM=AIVTL =
— LAN BHH 0l SANS S¢&F B0l Ol=JI0HAl #l= & 1dI0l =)
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JICH= 10t)

« “Tape Format Awareness”’E S0t == H|I0I&E 2l XISt Of0ff
CH&' De-Dup Hit RatioE =& 3 & I35

- “Data Compression”’S gt AECIAl EE&F ME SU _

- “Disk Mirroring”2 £38t 24 2013} o

* “Concurrent Backup/Dedupe”’2 S&t =0 akh %

« Zero-Impact Backup

0x
oIr

Incoming Data Tape Format Aware Data Zero
De-duplication Compression Impact Backup

(Sync. Mirroring*) (Z1B¥)

VTL+SIR
Enterprise
Cluster

=
N
=
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N:1 Replication

Only enterprise-wide unique data
is replicated from remote offices
to corporate data center
(many-to-one)

Data center DR center

. WA

ooooooogzzg".o...*
e0°?®
o‘..

Remote Office

4000.0.0'°...

8 O 0

2 AHY 7
EE-E-Y

Repository=

==X 22 GI0IE e Eui%i?e-
Remote Office H2ZX0A lole dlH Ratio & <00 S
)

2 Replication& e Library
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DICIO el

NetBackup
6.5

FS OST
Plug-in

Backup Server | 4Gb FC/iSCSI

—( SAN

Backup Server

.

‘ Wm_

Wﬁ r| e

" TRTTTT:

(NDPM v4)

L)

LTO-4

Tape Stacking

Tape Tape
Encryption Shredding Multi-tape duplication

FalconStor

Software



B0 HIOIE S RIH LA

Inline) Offline)

Open Stand D "31%5@"

ard HaShJ> Software

Backup Window
Proprietary.) BERERES g ] 0 it PS 2 Performance
Off H&Fgish

Inline: Backup = De-Dupe =&

Offline: Backup &= % De-Dupe =&
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EFAF Bl 1D

FalconStor) Avamar) Data Domain) Diligent) Sepaton)

:

v)D vD v)D
v)D

vD

Off Line De—Dupe)

Scalable clustering)

A= failover)

Tape format—aware data de—duplication)

Choice of software or appliance)

Industry—leading VTL+ SIR D

Proven technology platform)

[el[&l] [<lfl<l | [elf<l (<l [[<l] [«

Effective on all types of data)

Next Version Compression and De—Dupe)

&
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FalconStor VTL is the De-Facto

Figure 2 Forrester Wave™: Enterprise Open Systems Virtual Tape Libraries, Q1 '08

Risky Strong
Bets  Contenders Performers Leaders
e Falconstor Software Forrester Research
P S e \l Names FalconStor as the
s 5 Industry Leader in VTL
Sun Microsystems v
COPAN Systems e 1 January 31, 2008
Quantum
NetApp —
Data Domain e IBM o (¢)
Current HP s .
offering « Diligent Technologies “FalconStor Virtual Tape
Library is the VTL Most
Frequently Cited
by Over 150 Fortune 1000
Storage Decision Makers
Market presence .
— Interviewed by
« (& («) [+ ) Full vendor participation
Weak ~— ThelnfOPl’O"
Weak Strateqgy - Strong January 1 5 2008

Source: Forrester Research, Inc.
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NSS(Network Storage Server)

Continuous Data Protection

Virtual Tape Library
HolE &=H|AH
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NSS(Network Storage Server)
Continuous Data Protection

Virtual Tape Library
HolE &=H|AH
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2HTH

VTL Backup Group

IPStor SAN Client Group

IPStor NAS/SANIP Client Group

LDAP/SSOLDAP/SSO Oradi  Ora9i gwddb gwdmail kwkms SCO7.1.2SCO7.1.2 kangcar1 kangcar1 rp7400 ra
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- EiN 5o | PE2600
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Drive )

IP. Network
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H Ui& Back-Up System =)

Backup Network::.,,,

SHAL ‘

o*
* 3
- *
K3
* *
. S
o* R
' “SAN/IP
.
¥

- HHH S
- HEH -
: - ===
< - 7,, :
i § ] - = >
S = }

L e NS

~ I | =

-

Mail b Web) SAN2D A DB) TimeMarks

.
B

:Data > S

« Application Server( & 80§ ) £4 0l & BBMR Backup2 7*8&)
> H/W &O0H, S/W ZO0Holl 2= CHdl»
« J|Z2| Veritas NetBackup Systemidt 2 & =0t &0{ =8 Yl »
. —’T;—?— Enterprise22 2 12I0I=EE Sl File:t< 8, NAS MHIA, Zero Impact 8 ABHIA ME It

0Ir
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X2 7= DW AOIED

Product) Sites)

BC/DR SEHH, KT, 8l QLYW st24AAT, AIEIS8, AT, SC MY
(IPSton)> | a4 AXi2IZALKAPA, ZASE DSA & 2301 K&, BEOLD, SVl
L,SH 2AL ZJ|1E NS, M0 HIMA, XAMES, ZSHIS, P ALS,
2O WA, 20T NS
VTL D KT, KT E-Cabinet, KT Net, SDS(Samsung Corp), 81} @3 ot& 3
B (NEI=EHEE, HESSEMAUME, SF2EXZAH A st A2
St), 5H=2 AN, ZYAEY, SUHS/YN/ZR/YSE 1H, Ot
ANE, SH2FAHNA, 22 KT NET, GI0IZ, 2=/XIoHAM/DE NSH,
Gl MBS, SIS, &S E-Portal, S 52, S B2, MS0}3
o

= IDC, e =5 ASd, =8, etd KT NET, &S

CDOP) KB 28, ZHAIE, SUHHE, CHAAE, ASUIstn, M=/
= BAHA Dl Corp., MBCH

-

.
g
o
0% -
H[
J

ale
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NSS(Network Storage Server)
Continuous Data Protection

Virtual Tape Library
HolE &=H|AH

FalconStor

Software



2 M AF H| X2 (NSS v.s. IBM SVC)

F IS b

FalconStor IPStor

IBM TotalStorage
SAN Volume Controller

Interoperability

Appliance 2 OS

Linux, Solaris

Linux

ANH=ZE2EED

FC, IP/iSCSI, CIFS, NFS

FC, iSCSI, CIFS, NFS'

Storage HH SEA )

Heterogeneous

Supports storage from IBM, EMC,
HDS, HP and Sun

I/0O interface

FC, SCSI, iSCSI

FC only

X| 2l Application Host

Windows 2000/2003, Solaris, HP-UX, IBM AIX, AS/
400, Linux, NetWare, MAC, Tru64,
OpenVMS, SGI, VMware

Windows 2000/2003, Solaris 9, HP-
UX, IBM AIX, Red Hat Linux
Advanced Server,

71sh

VMware

7|& 29 &4 9| disk partitions == Volume .

SIEfS 4 3/0[ AR 910] A7 F) Storage Service Enabler Yes
Business Continuity solutions
Appliance Fault-tolerance Yes Yes
Application Mt 2| Path 0|55t & 252475

D IPTrunking IBM TotalStorage Multipath

Appliance &t |2} A E2|X|7+2| Path 0| &5} DynaPath Agents Subsystem Device Driver (SDD)3

FalconStor
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2 M AF H| X2 (NSS v.s. IBM SVC)

=9 J|= » FalconStor IBM TotalStorage
T le IPStor SAN Volume Controller
Mission-critical St H|O|E{ EE= tHio| 2 XM E
o2 EMAAEL Ho|HE AlE =X Snapshot Copy FlashCopy
(Point-in-time Copy)
Virus, filesystem corruption 2= Al&Xp2| A No
T2 2l soft-error 2| E:rL% %{3}07 TimeMark FlashCopy stores only one point-in-
O|™ A2 & roll-back time copy per LUN
Data center to data center replication
FC L= IP & ALE3510 0|78 AEE|X|ZHe] FC.IP FC
57|A1 sETE) ’ IP — requires FC-IP extenders
FC EE= IP £ AIZ5H0] 0|78 AEE2|X|ZHe] FC. 1P FC
H| S |Al o2&l ’ IP — requires FC-IP extenders
FC .= IP &2 ALE 510 Delta-based 2| &
212 A7x) 2| ) ves No
Delta-based Replication A| Agent & £& 100%
NEEEEREE ves No
Delta-based Replication A| &/ = 5}) Yes No
Delta-based Replication =l H|0|E{ 2| 25671 2]
HEE B 75 ) ves No
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2 M AF H| X2 (NSS v.s. IBM SVC)

=0yl FalconStor ) IBM TotalStorage )
T=rle |PStor ) SAN Volume Controller »
Remote office to data center replication J’
Disk Et22] delta replicationp DiskSafep Nop
Backup Acceleration and Consolidation Solutions P
Backup S/W 2 At&st Block-level B2 tapel| backup (& A|/ Zero—Impact Backup No j)
&) 2 restore Enabler
£ ALS St File B2 =] MA/SHE)
i&;?gt;ep /W b File Tt 2 tape 2| backup(& |/ ) HyperTrac Backup J) No j)

Disk—based
B} 3 - Continuous Online
£ A|A H|o|H o|o|X[Z2e| EWHHEZ Edf Al ClAT =28 52 7Y Backup » N j)
otel/g|mES] =2t =7tMo| 2o ackup 0
—_ i T M A T M B |

Continuous Nearline

Echkup >

Performance Optimization solutions J’

Write 4584kS I3t caching 715 X/ 2 SateCgghe (RAM o1 ves D

Read MsatatZ 28t read-cache 7|s 7| & HotZone (RAM or SSDD No P

/0 M5 oS st HE| path X|H 22 CHHE X =& & F5F 24+ IPTrunking » IBM TotalStorage Multipath

7= DynaPath Agents Subsystem Device Driver (SDD) P
/0 s &S ?Ist 24HE Disk £ Software RAID 0 22 74, P Disk Striping P No P
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Z M AL Hl W Xt = (NSS v.s. DataCore SANSymphony)

Jlsh IPStor SANsymphony HI Db

Platform Support

aal

@

AECQIK MHIA HIXE EM
Appliance

D
Linux , Solaris Windows NT/2000/2003 DataCore Window A€ Ht0leiA 2K OloH &)

AECIX MHIA AROA OHS2IHO0IE CHE AHZ2 HE A

Ethernet / IP all platform X&) INE=ReIPNIRVE=J) >

SCSI X&) N&GHA &22)

iSCST sl =i DataCore= £%2 M 3At AZERNHLA SHEANH &
Hl =0t 720§ 2 R (iSCSI Router 2 R)

NAS &%) NAS MHIA HMZ) NAS MUHIA XIE 28D

AECX MUIA XN AECIXINKS 5 SAD

meMSJt WSS(Windows Storage Server)Z iSCSI

iSCSI NP A&D AELX &F8 XA S Pl FalconStor MZ OEM
CZ M3 D
2D

IPStor= HP Openview, SANavigator, CA Unicent
SNMP traps Yes No er, IBM Tivoli, & BMC patrols2| SNMP S& &&
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Z M AL Hl W Xt = (NSS v.s. DataCore SANSymphony)

= IPStor SANsymphony Hl )b

BIZUA & / =) I

Remote IP -J|Bt2] 2X) RN NEER)

Multi-Point Replication NEZD) NE=D)

o210l DB 22K GOIE =Xi: DB 2210l DBO| Cf3H EHRM0| LM3H= A0S DB G

HolEl A RA> X&h X 2ED OlEl2l Hatds QNSHHA A0 UIOIEE SRE
% = JIsh

HE 2| HOIEIH ESEHAS T, 212470 =X 0101XIE TimeMarkel Roll-back Jls

syoi MIE| O 2RIE OI0INS HHE ] N, SR .

AZECZ roll-backst= J1=sS INEER) K& 2&H = 0|26t 222 I H HE & EFH 0I0IKNE S

E) ANOR ZMEC AERINR A =X JS2 MDE)

i AAT =R & OOIEN e ¥=2 S5 HESYD

AT =H M GOE 2E D T 1S Lo M= E S HOTEO T of HI==
CHei= ol &30l CHaH CIOIE MES 2THEH AlZD

CIOIE B2 UMK &3 |AAX _ ZHE2 HE2IHO0IL ABIIHIP LS Soff FAX =X

GIOIEN =Rl Jls) A e =e) S HOIEE NE B2E 4 U= IS M)

IPYS S5 MlME G0IES ) I ZHE2 HZ2IHO0IL ABIOHIP LS Soff FAX =X

4B 22X NE 32 JI5) A e =e) S HOIEE XE B2E 4 U= IS M)
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Z M AL Hl W Xt = (NSS v.s. DataCore SANSymphony)

= IPStor SANsymphony lsh
o

WAHEHUNA FHEHZ S2S HOIH SH JIsS S
FdHZ ol =& Jls M

0
H
0o
4
o
10
>
=
12
[Q
[E=
o
=2
_>._

HE /A aa 205 A Al

UHERZ link Z0i = S3Al As22 22X =

2= ZO =22 = 008 =2/ 24 ) 740l A= Mg 0 OHXIS HIOIH = H AIEL=
e 22 J|1s) X&D A& =)

SH OsetHAE OOIH 23 HI0IE 438 Is2

2 EFFE=EDsS H3D
0/21& (Mirroring)

DataCore2 SANsymphony& otLISl AER2|X] 22|
otLtel AEC|X &2l AB0IA Ol ) NHOIA 018 £= =32 AECX=Z 018 JIss
dd Jls M3) XD AN =&h )

HS6tA K6t SOl AEC|X 22l M IE Q0 0k

Olid Jiss 33X =Z2 M3

01018 AECIX2te] OlHEH 0l A&elXl HO0HE W&
Ol E AECX HOHE SFAl _ _ _ )
AQ AZFEASHD INE=D) N 2D = Re-syncot=Ul 22EH=E A2ZE 242 29 =+
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Z M AL Hl W Xt = (NSS v.s. DataCore SANSymphony)

lsh |IPStor) SANsymphony) Hl 1)
1DIIEA (High Availability) )
i i Sansymphony2| &< A&l Mirrore =& 0 Stoll
Mirroring JIS 101> 3 N F ); g DTL; et 2 *EEIIIE 22 H
H H H & 2 =23 6% _l_g = g;g
Active-Active Failover A AE X all-over
A 24 =0 2 NI AELXJF ERE!,
Hot b
Key 215 2hAlo] Hot J|s e X Zet
Hlole =3t o] 22| 7= x| & B
Snapshot)
IPStor= 2 El HZA 20 TSt Snapshot copy”| &S Tim
Mark 7| S0l 9|5 7| o=z o|o|X| 24 A iz
22 SE Snapshot 715 X2 S— eMark 7| 5ol o|al| F7|% [O0]X] =H| & I
Jls& M35t oAz S2HS 24t 235t Sy
22 delst= 7Is=2 M3E.
Backup/Recovery Acceleration)
_ JC()I-H 10| AEZ2|X|2] 2o _'}_90501;
Tape 7HAts} 7|5 A3 S Tape Backup | 20| |X|2] Aoz 72t2 o]z 5t
0 7}M 2 2 Tape &H| 2 &t 7|
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& Jts))

IPStor Tt S5 E2ED EMC Mt S £2 8 (SRDF)D
225 -HIsSI4 29D -Synchronous, Semi-Synchronous, Adaptive 2& M2
~HI0IEH H5te, 20 )|, 1Y FI2 4 (E= D

CIOIE &5 DHAD

—|PJ|BF Network)

—-|PJ| Bt Network (S, CNT &H| 22))
—ESCON (EHel)h
-Single Mode Fiber (2H21))

OBMS X&)

—Oracle, Sybase S DBMSZ| IntegrityE E&36tJ| <
st Agent.)

-Synchronous 2= 0 M2t DBMSUHI A2 Integrity 2 &,
Semi-Synchronous, Adaptivetil Al = Integrity 2& &)

o

CIole S& Helb

(IP 218t Network 01 2))

~2 B

—ESCON : 3Km»

—-Single Mode Fiber : 10Km»

—-ESCON with Repeater/Extender : 36~66Km)
-WDM : 60Kmb

-IP (CNT &Hl 018) : HMEtd

2 A2l Roll Back 2Ish

—-IPJIBte] AECIXl OIE2 AAH2INAN SAE2Z A
EclX U&= 018 ot= A 0 Jts.)

—22AX0 MZ0l AIAES A=FotHLE AEC X HBIE

Olsote gAaD

HostOll o &

—Host0l &&F 0| XIXl
—-Host0l Storage Control2 ¢l et Software EMII =
ZeDh

STE=I\

s o.

—Host0l g & 0| XI K|
-Host0ll Storage ControlS {8t Software €. (Mainfr
ame : SRDF Host Component, OpenSystem : EMC Con
trol Center (Base + Control Option))

SIX=N)

s o.

— |PStorJl EMC2| &< SolutionOfl BIaH 481 Ol&F M&E.)
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2 M AF H| L XHE (NSS v.s. EMC)

st=h IPStor Mt 2237 &848 (FRDS)) EMC MLt 5372 £ & (SRDF)D
&ED -DBMSOfl et 2t& st HIoIE 24 8&.) —Host0ll 9&< OIXIX £S.)

—IP Networks 0|2 &22 A Network HlE 2tA D -Vendor2l Name Value.)

—-Host0ll S&= 0IXIA £8.D -2 H2l0l M Synchronous 2&E MZ.)

-SH Al Mef elsD
-5 digf 2t 01015 AELX ALE Jts.D
—EMC SRDFOIl HloH ME&et == HIS.)b

m
0z
A4

- Synchronous 2& MZ ©t&t.) -= 28t EMC Vendor LHOIAICH Jbts.D)

- OS FlatformO| M=l b -SH Helol Mol /qD, M MAHGH| ol 202
HT HH| (CNT &H)E =IF =6t 0k &)
-Semi—-Synchronous, Adaptive ModeOll A DBMS2| 22&

é_)' I:!II— Eol-_j)
-Network 2% HIE0| =8 .)
—Storage Box AHAHICl HIZ0| =8.)
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3=|II-IA|. |:||D|_

o O

Z(NSS v.s. NetApp)

IPStor) Network Appliance Filer)

L2TEHEQCI RAID 1 X3 & 2 RAID level2 Storag Disk AtAl2] Ot Hd = <28t RAID 48+= X &5t 01HE JIs2S
Mirror el et ME Jtsh INE=Re PNIRVIE =3

ClA3 J|8tSl Snapshot JIS2 2 File &2l HA 22| = AE 2|0l HE =70l E21'E; SnapMirror, SnapRestor, SnapM
Snapshot ) anager 2| AZERIH &8 €% S04 b

Ext3 filesystem 1522 Ontap OSE 0|t LY AIAE]
Filesystem Domain & 2|8t R A= 48D W2 fsck

ACL S&Z4A )

Maximum File size 27TB N/A
Maximum Filesystem Size i ™ 15718

Standard Software Feature

IPStorSAN1t S| S8 22l Il s,
Snapshot, Mirroring, Replication J| s H3)

RAID manager, Snapshot J|s8t2 Sg& X&)

Network Protocol Support

NFS v2/v3 over UDP only

No PCNFSD and PCNFS client
Microsoft CIFS

NetBios over TCP/IP

No support HTTP

NFS v2/v3 over UDP or TCP

PCNFSD v1/v2 for (PC)NFS client authentication

Microsoft ® CIFS with NT LM 0.12 using NetBios over TCP/ IP,
HTTP 1.0, HTTP 1.1 Virtual Hosts

Bll2d o2

N&EotAl #5, A&EClX

Write casheE S XIotJ| €18t NVRAM X&)

Quota

2t OAAY AIEXNEL LA S2H2 2 Quota Ml S(Virtu
al DiskE O|&gt =t &

W42 NetAppA E2I X2 CIA 0 MBHED

el o
2t | A B maximum IFY =0l et HIgHA

=
27 LA

ACLs( &2 ol 2=)

[E=< NT, =& U

©| OpenVMS, Unix ]

EO, CIXE

f
MB &< 2| Quota & &)
ACLOIE TIRZ2 28

NTFS SEf2l ACLS 0l Uioll 8= S, filesS Directorys £& Jtsh

Locking

CIFS2t NFS2| =2l & Locking

CIFS2t NFS2| E& & Locking
D
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Z AL Hl 1 XF = (NSS v.s. NetApp)

IPStor NetApp
UL AEZX/IHY MHIAD
NFS/CIFS XI& O £, YES YES
E5 e AELX XD YES NO
Volume =& J|S) YES YES
oS 2E4)
AECX BIHS = 4) YES YES
SANII NAS S& 2tel Jls YES NO
=2 AECIXI0AM SAN & NAS S Al AI&D YES NO
iSCSI X&) YES NO
O0lH & (Mirroring)
Local synchronous mirroring YES NO
015 A& Xl L Il CIHHOIA 2H2] mirroring YES NO
EtAF AE2| X L J1EF CIHEOI A 2H2] mirroring YES NO
Sl (Replication) (Netapp& &< SnapMirror)
HAAX AE2| K22l Replication YES YES (only NetApp to NetApp)
01718 AEClX2te #AH AEL2|Xl Replication YES NO
Hl S J| Replication 7| = 1t Snapshot Copy J18t2| Replication YES YES
1 It 2 4 (High availability)
Active-active failover YES YES
S AHE 2E0A 2 SQL/Exchange X&) YES YES (8501 0] Y0{&)
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Z AL Hl 1 XF = (NSS v.s. NetApp)

IPStor NetApp
Snapshot 2t&d J|s)
TimeMark (SnapRestor > NetApp) YES YES
TimeView (SnapRestor > NetApp) YES YES
SnapCopy, TimeView to full volume copy YES YES
Tape Backup
Backup over LAN YES YES
Serverless backup YES YES, (NDMP J|s ZR)
Third-party copy manager X&) YES NO
Zero-impact backup(UIE®I3 AE810| AE2|XIUHA HIOIE) YES NO
OHScIAO0IE OIOIME QL0 WS «=2t) YES NO
TapeZ local virtual device2| GtLtZ Z2|oteE JIs) YES YES, (NDMP J|s Z Q)
22| Jlsh
HP OpenView S &) YES YES
Tivoli S &) YES YES
CA-Unicenter S &) YES NO
SNMP events 2tc|) YES YES
SNMP performance MIB YES YES
Device At& 2t Al JIs) YES YES (only NetApp to NetApp)
Reporting tool Ml =D YES YES

FalconStor
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FalconStor VTL HIZ &2

Software Appliance Kit (
SAK) - H/W £ XM &)

Standard Edition)

Enterprise Edition)

VTL AMB12tel HADI S (XIS Fail-over & Fail-Back))

X & oteth

XI&»

XI&>

&t Tape2 Bt= &= U= Storagel &)

SAK &M SATA Storage AIE)

8 EMot=s 2= FC,SCSI,iSCSI A&ELlXl AHZ Jts)

FC Port =) JI2 : 2 Porth JIE : 2 Porth JI2 4 Port)
(& 20 (B3 20t 4 Port @22 FJI Jts)H

A& Jts WY Host =) Jl2:8uh Jl2 8 ) 216t b
(& =20 ZO - Mg S ZI0: ME els

Jt4t Tape Library) Z 04 32 ) Z| O 32 JHD =04 64 )

Jt4&t Tape Drive) Z|CH 256 4D Z|CH 256 1D Z|CH 512 JHD

Jt4t Tape) Z| O 2048 JHi D Z| O 2048 JH )b Z O 262,144 WD

VTL XI& S&) Z|CH 44TB) Mgt ets» Hst ASH

4GB FC x| ¥ X&) XI&D» XI&D»

ZI0H : 600MB/s)

=04 : 600MB/s)
2 node HA & Al 1200MB
/s

ZIO : 2.15GB/s)
2 node HA 2 & Al 4.3GB/s)
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Z AL Hl W Xt = (VTL SAK v.s. Overland REO Series)

Il s) FalconStor VTL SAK) Overland REO 9100)
FC &30 A2 Jt& Tape/Library 3D X&) PNED
IP /iSCSI &ZF0lA 2 J+&t Tape/Library X3 XI&D» K& b
IPYES S8t Jt4 Tapel &2 SHID X&) X2 (iSCSI AHE))
Jtal TapeES BtE == U= AELXY EF SAK M & SATA AE2|Xl A | REO 9100 Expansion Array (
£(FC portklst 2 3)» UltraSCSI 320 only 2 port))
NDMP Backup X&) X&) Xl orath
IBM 3494 X&) X&) K& etsehh
IBM iSeries X&) X&) K& oreth
ACSLS X&) XI2» X2 otst)
VTL Xt A AH/0ICIH A XI5 X2 Xl orath
+& Tape Import/Export XI& D X&) PAED
0 [HE X+= Tape Caching XI&p X&) K& orgth
Tape Encryption X&) X&) Xl orath
Jt&t Tape Library) Z|CH 32 JhD Z|CH 4 WD
Jt& Tape Drive) Z|CH 256 D Z|CH 32 JHD
Standalone : £|CH 64 JH)
Jt4t Taped Z|CH 2048 W » Z|CH 180JH»
VIL XI® &) Z| O 447B) Z|0H 66TB)
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Z AL Hl W Xt = (VTL SAK v.s. Overland REO Series)

| s) FalconStor VTL SAK) Overland REO 9100)

o= 2al) S/WgAlor H/WEHA] M & I} XI&l orsth
=y
4GB FC X&) K& NEED
FC Port £=) JIE : 2 Port ) =4 : 2 Port)
(& 2OhH) (B2 20hH)

B ASh X[ CH 600MB/s) Z|CH 600MB/sh
BHol 2| (HE VTL Tape 2% Ats SIF X&) Capacity On Demand & Xl Dynamic Virtual Tape 22

ey

XI&»

RAID Level X&)

RAID O, 1, 3, 5, 6 & JBOD
XI&»

RAID 0, RAID 5 only X&)

H b

1. 9% A2 §ZS SCS
12 5122 A5 2HIt £y
=+ USD
2. SCSI 2port 2 A/ AEE]
XS 22X BIY ZX HAS
8.5, 50 8% ST S
21X E0IT FX 12 2Ot
T 200N HOIT FF &
NET R
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Z AL Hl W Xt = (VTL SAK v.s. Overland REO Series)

J| =) FalconStor VTL SAK) Overland REO 9000) Overland REO 4000)
FC &30S Jt& Tape/Library M) XI&» X&hp XI&»
IP /iSCSI &30l A2 Jtat Tape/Library XI3) X&» N&» X&h
X&) XI & (iSCSI AtE)D XI& OH&H(iSCSI ALE))

IP2ZE S&t Jtat Tapell &2 =D
T

& TapeE B = U= AECI X2 EF SAK M & SATA AE2|Xl A | REO 9000 Expansion Array ( K& oreth
£(FC portklst 2 3)» UltraSCSI 320 only 2 port))
NDMP Backup X&) X&) Xl orath X2 orsth
IBM 3494 X| &) X&) XI2 oteth X2 otah)
IBM iSeries X&) X&) Xl otath X2 otghh
ACSLS X&) XI2» X2 otst) XI& otst)
VTL Xt A AH/0ICIH A XI5 X&) Xl orath X2 orahh
+& Tape Import/Export XI& D X&) PNE=D XI2»
0 [HE X+= Tape Caching XI&p X&) K& oteth A& oreth
Tape Encryption X&) X&) Xl orath X2 orshd
Jt&t Tape Library) Z|CH 32 JhD Z|CH 4 WD ZICH 494D
Jt& Tape Drive) Z|CH 256 D Z|CH 32 JHD Z|CH 3204p
Standalone : £ 0H 64 JH) Standalone : Z CH 64 JH)

Jt4t Taped ZCH 2048 I p Z|CH 180JH» Z/CH 18074
VILXIE ) Z| O 447B) ZI0H 4478B) ZIU 4TBD
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Z AL Hl W Xt = (VTL SAK v.s. Overland REO Series)

| s) FalconStor VTL SAK) Overland REO 9000) Overland REO 4000)
&4 2Hal) S/WgAlor H/WEHA] M & I} X & otsth XI& otsth
s)
4GB FC X&) X&D» X2 otsth X2 otsth
FC Port £=) JIE : 2 Port ) =4 : 2 Port) S8 2 Port)
(& 2OhH) (B2 20hH) (&2 200D
Bl 8sh %O 600MB/s) Z/CH 400MB/s(2GB FC 2 X CH 400MB/s(2GB FC
port =& £=X1)D 2 port =& =X )b
BHol 2| (HE VTL Tape & Ats SIF X&) Capacity On Demand & Xl Dynamic Virtual Tape 22

ey

XI&»

Dynamic Virtual Tape 2 &
XI&Dp

RAID Level X&)

RAID O, 1, 3, 5, 6 & JBOD
XI&»

RAID 0, RAID 5 only X&)

RAID 0, RAID 5 only X&)

H

1. 20& AEelXl H&E SCS
IZ o822 845 Mot &M

I
i
-
oo
o
fo
0
=

1. SCSI 2port2 2c2l& H
|.
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3=III-IA|.

o O

Hlw X

|2 (VTL SAK v.s. Sepaton S2100-ES2/DS?2)

s) FalconStor VTL SAK) Sepaton S2100-ES2) Sepaton S2100-DS2)

FC &Z0lA2 Jta Tape/Library HIE) X&) &b XI&»

IP /iSCSI &ZF0lA 2 J+&t Tape/Library X3 XI&» Xl otath X2 otahd
IPYES S8t Jt4 Tapel &2 SHID X&) X2 orst) XI& orst)
Jtat TapeES BtE == U= AELX2 B SAK & & SAEP*EEI Xl At Sepaton only) Sepaton only)
NDMP Backup X&) X&) Xl orath X2 orsth
IBM 3494 X| &) X&) XI2 oteth X2 otah)
IBM iSeries X&) X&) Xl otath X2 otghh
ACSLS X&) XI2» X2 otst) XI& otst)
VTL Xt A AH/0ICIH A XI5 X&) Xl orath X2 orahh
=& Tape Import/Export X&) X&) X2 otsth XI& otsth
0 [HE X+= Tape Caching XI&p X&) K& oteth A& oreth
Tape Encryption X&) X&) K& otg (253 ME Appli X2 OrEh)

ance ALEAl XI& J1s))

Jt&t Tape Library) Z|CH 32 JhD =|CH 1,536 D ZICH 192 JHD
Jt& Tape Drive) Z|CH 256 D SRE node & ZIH 192 JH) ZICH 192 JHp

ZI0H 1,536 D

Jl&F Tape)

ZICH 2048 JH)

ZICH 5,300,000 JHDp

ZICH 2048 Jh)

VIL XI& E&)

ZICH 447B)

ZIO 2.4PB)

ZI0H 7TBD
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At Bl Xt =2 (VTL SAK v.s. Sepaton S2100-ES2/DS2)

A
3 A
| =) FalconStor VTL SAK) Sepaton S2100-ES2) Sepaton S2100-DS2)
o= 2al) S/WgAlor H/WEHA] M & I} H/W only) S/W only)
=)
4GB FC X&) X&) Kb X2 otsh)
FC Port =) JIE : 2 Port ) 1 node & =04 2 Port Ip Z[CH 2 Porth
(B2 2Ih) Z/CH 8 node IHXl EF Jts
ot2 2 16Port LAl X&)
B ASh %O 600MB/s) 1 node & =0 600MB/s » =0 400MB/sh
8 node Z|CH 4800MB/sd
HI ) Only 1 NodegZ A& &.

FalconStor

Software




S A Hl W X Z(VTL SAK v.s. Quantum DX100)

) s) FalconStor VTL SAK) Quantum DX100)
FC &30 A2 Jt& Tape/Library 3D X&) PNED
IP /iSCSI &ZF0lA 2 J+&t Tape/Library X3 XI&D» Xl otath
IPYES S8t Jt4 Tapel &2 SHID X&) X2 orst)
& TapeE B = U= AECI X2 EF SAK & & SAzpﬁial Xl At Quantum only)
NDMP Backup X&) X&) Xl orath
IBM 3494 X&) X&) K& etsehh
IBM iSeries X&) X&) K& oreth
ACSLS X&) XI2» X2 otst)
VTL Xt A AH/0ICIH A XI5 X2 Xl orath
+& Tape Import/Export XI& D X&) X2 otsth
0 [HE X+= Tape Caching XI&p X&) K& orgth
Tape Encryption X&) X&) Xl orath
Jt&t Tape Library) Z|CH 32 JhD Z|CH 8 D
Jt& Tape Drive) Z|CH 256 D Z|CH 55 JHD
Jt&t Tape) Z|CH 2048 N ) arrayg =00 3200H)

=04 5,120 JHp

VIL XI& &) ZIOH 447B) Z O 2047B)
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Software



J| =) FalconStor VTL SAK) Quantum DX100)
&4 2Hal) S/WetAlor H/WEHA! M EH D} H/W only)
sh
4GB FC X&) X&) Xl & otsh)
FC Port £=) JIE : 2 Port ) X4 8 Port b
(22 2IH) J|= : 2 arrays
ZI04 : 16 arrays)
Bl 8sh = CH 600MB/s) Z/0H 1000MB/s)
HI inJ)

FalconStor

Software



S M AL Hl R XHZ(VTL E/E v.s. Sepaton & Quantum)

Il =P FalconStor VTL E/E) Sepaton S2100-ES2) Quantum DX100)
FC &30l M2 Jt& Tape/Library H3) X&» X&» X&h
IP /iSCSI 30U A2 Jtat Tape/Library X3» X&) K& etath X3 otath
VTL Mt{7te| HAZ|S(X-S Fail-over & Fail-Back) X&) X & otshd X2 orshh
X&) K& oteth X3 otath

IPZS S&t Jte Tapeo| A SHID
T

ZI0H 1,536 WD

tat TapeE 2= = Y= AEL X2 EF 8N EMdl= 2 FC, S Sepaton only) Quantum only)
CSI, iSCSI 2E2|Xl AI=2
tsh
NDMP Backup X&) X=2» Xl orth X otskh
IBM 3494 X| &) XI&» XI& otath K& otakh
IBM iSeries X&) X&» X3 orteth A3 orat)
ACSLS X&) XI&» Xl otsth K& OrEhD
VTL AtA| S A /0| C|0] A X[ 012D X&) X & otarh X2 Qtar)
M0 2 XS Tape Caching b XI&» Xl otath K2 Qtarh
Tape Encryption X&) X&) K& otet (253t ®E Appl XI2 orEhD
iance AFEAl X Jts))
Jt& Tape Library) Z|CH 64 JhD =04 1,536 WD ZICH 8 i)
Jt4 Tape Drive) =0 512 WD SRE node £ ZICH 19201) Z| O 55 JHD

Jl&F Tape)

ZICH 262,144 JH )

ZICH 5,300,000 JHD

array st = CH 320040
ZI0H 5,120 4>

VIL XI& EE&)

Mgt eSh

3142:4.8T8, = 04:2.4PB)

EA:25TB, = H:204TB)
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S M AL Hl R XHZ(VTL E/E v.s. Sepaton & Quantum)

FalconStor VTL E/E)

Sepaton S2100-ES2)

Quantum DX100)

&4 2Hal) S/W gHAl or H/W BfAl K Ed H/W only) H/W only)
sh

4GB FC X| & X&D» X&D> XI& orsth

FC Port £=) JIE : 4 Port ) node & ZI0H 2 Port) Z|CH 8 Port)

4 Port &9I12 =D} Jts)H

1
X 8 node JIXl && Jis
ot2 2 16Port DAl X&)

JI& : 2 arrays)
X4 : 16 arrays)

g
8%
0x
oir
-

ZI0H 2.15GB/s)
2 node HA T*& Al 4.3GB/s)

1 node & =0 600MB/s )
8 node Z|CH 4800MB/s)

%4 1000MB/s)

FalconStor

Software
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