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Concept, Design and Architecture
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concepts
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Nearline storage - what customers want:

Faster data access

Enhanced throughput

High degree of parallelism Open Systems
+ NAS Filer
Shared usage of resources - + Mainframes

Increased nearline capacity

Full utilization of media

Reduction in physical devices

Better utilization of floor space
Improved availability

Technology independence

Disaster recovery Tape Virtualization
All'in One Pot

/ A\ [\

Tape Library Tape Library
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Vorteile: Herausforderungen:

Backup Performance
B/R beeinflusst

\/Preiswertes Medium
\/Ruhendes Medium

‘/ Produktivbetrieb
Unbegrenzte

Speicherkapazitat Restore Performance
\/ Transportierbar Zuverlassigkeit

\/Nearline und Managementkosten

Offline Storage Tape Drive/ Library

\/ Langzeitarchiv Kosten

Kosten flr Medien
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D2D2T means: management of two- / threefold solutions

" Business Apps " Space management " Tape management issues
* Data base App “ Migration scheduling “robustness
... N, “streaming

T impact I impact 0
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D2D2T means: management of two- / threefold solutions

Data protection solution has to be changed Data migration has to be implemented additianally

" Business Apps " Space management " Tape management issues
* Data base App “ Migration scheduling “robustness
... N, “streaming

W...
twofold architecture has to be managed

T impact I impact 0
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Virtual Tape Appliance manages the complexity

Virtual Tape Appliance
Data protection solution has not Data classification and migration policies

to be changed support SLAs

D

WPe vy,
be
’
ound fOr th -
ext g

“ Business Apps © Space management  © Tape management |ssue%

~ Data base App “ Migration scheduling “robustness
© Data Protection App -

“'speed matching

“ Archiving solution .

u..
Virtual Tape Appliance manages the tapes
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CentricStor — Virtual Tape Appliance

Efficiency by virtualization
heterogeneous tape Open Systems Mainframes

storage consolidation @
. : FC ESCON / FICON
Maximizes data security

with enhanced disaster protection

Universal connectivity
across different host platforms CentricStor
across different tape systems and
technologies

Integrates smoothly into

existing data center concept
For all major backup applications
Host applications continue
to run unchanged
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Inside
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CentricStor VTA — major specification

Integrated Universal Processors (ISP)

Core Component acting as ICP, IDP
from 1 (VTC) to 16

, VLP

Scaleable Components of CentricStor

ICP = Integrated Channel Processor

Numbers of channels and virtual drives

IDP = Integrated Device Processor
Numbers of real drives

VLP = Virtual Library Processor
2 for failover

Tape Volume Cache (TVC)
Capacity for virtual volumes

Switched Fabric (SF)

two for redundancy and workload balancing
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Open Systems / Mainframes

FC ESCON/FICON
Host Processors
) 1o =
= 32
= o D a
> 3G [ 9
¢ 23| =
— » g o
Device Processors
FC / SCSI

Real Tape Library

2 O @

Cartridges

Tape drives

Library Control
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— Open
Mvs | | BS2000 1 1 Systems
= = m Solaris
/ L HP-UX
w0
@ = m Linux
/ m NT
\ / |
‘ / —a ‘ . "
VLP o e VLP
G T e
CentricStor
Virtual Tape Appliance Major s
Virtual tape drives 32-5 Fiber Channel Fabric CentricStor
Tape volume cache 1,7-176TB | <
Performance 170 - 2500 MBfs P .
Real tape drives 2-56 IDP IDP |DP |DP
__ Library *
Csesi = E
"""""" Real Library
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/390 zO BS2000/ zOS

[ VAMU | vbas

/
Control Host Interfaces
(LAN)

, . TFS/DTVFS |
o ’ i FC ) B

 TFS/DTVFS

GUI
#a888 T« 7o e
—— = " Trs/ipTvEs ADIC | STK | 1BM | Fujitsu | SCSI |

| scsl | | ACSLS |
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How does it work ?

mainframe open system NAS

virtual tape drives [ [J[] 0O D@D/D OO0

—_—
1.8
virtual volumes . D
3 S
c
3
D
policy based management

cartridge
physical tape drives
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Reorganization of a physical Volume (1)

Writing PV's in Stacked-Volume-Manner
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‘ LV0001 ‘ LV0004

PV0001

‘ LV0005

LV..{

‘LVOOOZ ‘ LV0003 ‘

PY0002

Z

VLM -> PLM: dele -v LvV0003
VLM -> PLM: save -v LV0004

PV0001

‘ L0001 ﬂ)wa(‘ LV0005

w

‘ L0002 ‘)@(‘

PYV0002

LV0004
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Reorganization of a physical Volume (2)

Reorganization of Stacked-Physical-Volumes

fee}
FU] ITSU COMPUTERS
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PY0001

LV0001 |I>Bﬂﬂ<_| LV0005

LV0002 M LV0004 |

MV

PV0002 |

V0127 “

MV

PY0013 L
DTVFS PLM --> VLM: move -v LV0001
V0001 rest -v LV0O001l -m
VLM --> PLM: save -v LV000l -m
PVCOO1| E..;

¢

PV°°13| LV0127 || * Lvooot || LV0005 | LV0002 |

LV0004
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Reorganization of a physical Volume (3)

When starts the reorganization ?

 Through a user command

Time based, controlled by the user
»Hard« from the system

Absolute during emergency by the system
Faulty physical volumes

Refreshing of physical volumes
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Reorganization of a physical Volume (4)

——— = Softlimit

| = Hardlimit
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Elements of the virtual tape solution
Realizing D2D2T backup

Server / Application

D2D2T - disk-to-disk-to-tape Online Storage
Virtual Tape Appliance tape interface

a”'in'one bOX llllllIJIIIIIIIIIIIIIIIIPIIIIIIIIII

use disk as tape 1

CentricStor
TVC
TVC - Tape volume cache l‘_ﬁl
LV - Logical volume VG attributes| | D
LVG - Logical volume group |
|

PV - Physical volume

PVG - Physical volume group Tape Library T

18 CS_1.ppt 12.10.2006 13:19:11  © Fujitsu Siemens Computers 2006  All rights reserved



[ee)
FUJITSU conrurers
SIEMENS

Volume groups
Clear separation of data Customer A Customer B

i Mainframes Open Systems
different systems | |

different applications

different customers

different value

Logical volume groups

different service levels

Physical volume groups

different tape cartridges
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Cache partitioning and disk cache residency

Flexibility for service providers

[ee)
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Customer A _| Customer B Customer C

cache partitioning | | |

strong separation of

application / customer data

implementation of different SLA — _ —
disk cache residency LVG | E LVG | E LVG

guarantees fast recovery - -

data immediate out of the cache = - - =

an attribute for LVG (max. 1TB)
Increased scalability of disc cache

in performance: 2,5 GB/sec

in price: S-ATA and/or FC disks
in capacity: 176 TB disk cache (native)

CS_1.ppt 12.10.2006 13:19:11  © Fujitsu Siemens Computers 2006  All rights reserved




21

Continuous tape operation

Tape handling without server load

data written into cache
is already compressed

data from cache

gets seamless copy onto tape
immediate copy of disk to tape
as soon as the server is ready
old data in cache will be replaced by
new one (LRU = last recently used)

tape reorganization
if data is expired
economic usage of free capacity

tape refresh
old tape has to be rewritten
new technology generation

[ee)
FUJITSU conrurers
SIEMENS

Mainframes Mainframes
| ] C
SAVE SAVE DELETE
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Vault tape

Tape on a secure location

PVG with vault attribute
LVG assigned to this PGV'vault

cartridges with PVG’vault can be
removed from the tape library and
transferred to a vault location

PGV'vault keeps marked in the
catalogue and can be retrieved

in addition with dual save
this is a third copy

physical tape also always
readable with CentricStor
Virtual Tape Controller (VTC)

CS_1.ppt 12.10.2006 13:19:11  © Fujitsu Siemens Computers 2006
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Hamburg

Frankfurt

.

y

vault
attribute




[ee]
FUJITSU cores
SIEMENS

Transfer tape
Export & Import of tapes

F kfurt
copy LVG on PVG'transfer lHambUfg | rankfur

export -> cartridges no longer
under control of the system

tape exchange between two
CentricStor systems

import -> can be reinstalled
in any other CentricStor system

physical tape also always
readable with CentricStor
Virtual Tape Controller (VTC)
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VLP Failover IMl‘Jnchen _| Nurnberg
|

© automatic failover

~ VLP1 controls active VLPO

© If VLPO fails, VLP1 becomes VLPO
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Dual save

Physical tape redundancy

0] Niurnber
= 1:1 copy IMunchen _| | g
' dual save

| two tapes be written simultaneously
" no server load

! no network load

' remote dual save
1 copy of tape to another location /

"~ two tapes prevent from Q é
| physical destruction of data
1 human errors
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Cache mirroring

Data protection against catastrophes one solution spans over two sites

Minchen Nurnberg

] | ]

' real time mirroring |
| for the complete cache
_ implemented in software
_ RAID system independent solution /

 mirror
, N —
© data transferred to a second site 1

\
"1 recovery based on synchronous = . HLJ 3
mirrored data (100% identical) LVG1 |l LVG2 LVG1 u%ﬂ
Y

A 4
( PVG ) PVG

g

“ extreme reduction of recovery time
! less complexity than tape recovery

<
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High availability configuration

Open Systems Mainframe Remote Systems —|

|
(san) ke ESCON / FICON
.

_—— = | VLPiiIover = —— -
|_cache mirroring |

| dual save |

Virtualization

CentricStor

Tape Libraries
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CentricStor Administration

Remote (192.168.105.110 IDPO) - Config

Global eXtended Control Center (GXCC)

Fle Unit

Options Autoscan Tools Profile  Help

We make sure
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~ Installation and configuration
“ Current operation status

' Performance statistics

B HASE-VLP2: CentricStor (172.25.95.165 VLPO)
Options Autoscan Tools Configuration Profile Administration Help

File Unit

~ Also remote via LAN

Firmware |

CONTROLCERTER 4

3

VLPO

833.222 (EES833.2)
external TP-Rddress: 172.25.95.165 <00-30-05-4
Product SHr: YEDTOOZ593

VLP name:
System Revision:

Failover deactivated

Fibre chamnel: okay
Tnfo Text:
111 ({2} FC boards are active.

RATD Status: okay
Info Text:
211 (1) internal FAID controllers are active

| B

A\ |SHPLOTZ 2004-09-24 06:15:14 VLPO : PLM(#12): ERROR: PDS2 doesn't eject avolume, probakly hardware error

|Prnﬂ\e' default

[van [oBSERV[80% [£utnzcan(s [10s11e+008 [83.177

12.10.2006 13:19:11
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FALKE : CenbiicStor Global Status History "TOTAL™

CentricStor Monitoring [ mmm

EULE_VLPO: Global Status Monito
File Config Tools Statistics Help

[ X| ]2 ] e e

Channels : [l write |7 read  Devices : J write Jl read

il k) % k) % o % % i) (i
B/l I D
150 15 a0 W04 £ee: IDP2 CASHION
. ey O BE O
(== T IbP3 PLES
o 2|
. 0O Ace: OH0H 0
& 1E -
wcod
108 3 £ IuPO FLSS
] Aog 172,25 224,54
!IICPU ICPL ICP2 Irz Irl A WADS =[=] D
ESCON m ILP1 PLSA
Ef= 10 Acc: 172.26.82.100
5 WADZ
B8
4 O 1UP1
: - e e
CC
| H B =2 B =
2 |:| =28 D o D
q s ILFO pLez || ez PLES
= |:| |:| TOTAL Joache1  fcache/13  feaches21  feachei23
> UEF IERT P2 DERE DR Iu e 63 TB 8015 GB 8018 GB 8013 6B  8591.0 6B
DE _J[EED el ERE TUR2ITPL Emy Emu Emu Emu Emu Emu Emy VLM V02 jeacheflD  foacheM2  Jeache/20  fcachei22 Fds Fds
TOTAL WICES vbev wDev vDev vDev wDev wDev whev 7505 6B 8015 GB  7S0.6 GE 5910 6B phev PDev
Performance virtual Components physical Components
‘ v| <] | v| <] | »
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Summary
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Summary

System
capacity on demand, accounting
management, remote
high availability 7x24
no single point of failure, redundancy

automatic VLP failover

Logical volumes
flexible volume size
logical volume groups
dual save / remote dual save

future attributes (WORM, ..... )

[ee)
FUJITSU conrurers
SIEMENS

Tape volume cache (disk)
cache partitioning
cache residency
cache mirror

cache configuration
(flexibility, scalability, performance, cost)

Physical volumes / physical tape
physical volume groups
refresh / reorganization
export of tape / vault location

encrypted data on tape
(security of data in transit )
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Fujitsu Siemens Computers’ vision for CentricStor

With CentricStor - based on unique virtualization technology -
we make sure that our customers reach two goals:

choose freely among the most cost-effective Nearline storage systems

achieve a superior level of protection for their data and efficiency of
management throughout the entire information lifecycle.
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Customer Short List
Ali Dresd ’

Miinchener Riick
——— Munich Re Group ~B/\
W E=4stadcKain KBA

SIEMENS

|

||IVIVANEN)

Ly

METROPOLITAN Wﬁ"-"-mﬁ Eh a -fil{'t‘-' AdMuday
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Fujitsu Siemens Computers
Enterprise Storage
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guestions and answers
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