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Storage Innovation April.2010 1Q Market Trends & Update

IBM Storage Leadership
#1 Virtualization
#1 Tape
#2 External Disk
#1 Storage Mgmt
#1 Storage Services
#1 Storage Solutions
#1 Total Storage

Source: IDC, Gartner , IBM MI
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XiV
SAN Storage Migration Software

Storage Consulting Tools

Deduplication Engine Document Management

Data Protection

Data protection services 

Compliance monitoring

Important STG Acquisitions in Recent Years
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The explosion of information meets budget realities
Top issues and initiatives for storage managers

Source: TheInfoPro Storage Study (12/14/09), n=186. 

0% 20% 40% 60%

Managing 
Complexity

Backup 
Administration

& Management

Managing 
Costs

Proper Capacity 
Forecasting & 

Storage Reporting

Managing 
Storage Growth

Source: The InfoPro Storage Study (12/14/09): F1000 Sample. Wave 13, n=183. 

0% 20%

Archiving

Improving Performance

Virtualization Adoption

Backup Redesign

Technology Refresh

Consolidation

Tiered Storage Buildout

*Note that due to multiple responses per interview, total exceeds 100%. This is a 
partial list of responses received, showing only the top issues and initiatives.
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Announcing a new smarter systems portfolio

Smarter Systems for a Smarter Planet

POWER7
(midrange)

Storage leadership
(SONAS, 

data deduplication)

March 2

System x eX5
(introduce portfolio)

February 9

Smarter Systems 
for a 

Smarter Planet

Increase emphasis on 
leadership Storage 

offerings.
DS8700 Easy Tier

LTO5
XIV Erweiterungen

April 13

Storage leadership

July

Storage leadership

October
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Storage architectures (Scale up and Scale out)
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Scale Out / Distributed ComputingScale Out / Distributed Computing

XIV

SVC

DS3000

nSeries

DS8000

DS5000

DS6000

Unix/Linux 
Client

Windows/
Linux Client

CIFS

NFSv3

FTP

HTTPS
TSM

Storage

SONAS Cluster

SCP

Unix/Linux 
Client

Windows/
Linux Client

CIFS

NFSv3

FTP

HTTPS
TSM

StorageStorage

SCP
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Challenge:  Reduce the cost and complexity of storing vast 
amounts of data

Announcing:  Storage offerings that enable smart mo vement and 
management of information and capacity growth witho ut added complexity.

DS8700 Easy Tier scalable storage 
for vast amounts of data with less 
management complexity.

� Relocating 10% of data to SSDs can 
increase system throughput by 300%.

ProtecTIER many-to-one 
replication lessens duplication 
while storing backup data.

� Reduce WAN bandwidth by up to 95% 
or more saving cost and time.

XIV 2TB high-density, scalable 
drives to manage vast amounts of 
data efficiently.

� Double storage capacity in the same 
footprint plus optimized performance.

LTO 5 midrange industry standard 
tape drives and libraries to rapidly 
retrieve data.

� 88% more capacity and 17% better 
performance than previous generation.
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� Capacity without complexity – Now double capacity to  161TB. 
– Remarkably easy installation. Set it up and it starts migrating data.
– Automatically tunes itself. Never a hotspot. Always fast.
– Performance gets better as you fill it up.

� Advanced grid architecture.
– XIV delivers superior performance with high capacity drives

� Enterprise class storage that’s ideal for white spa ce.
– Almost 2,000 new installations since we acquired XIV.
– In 2009 there were over 200 installations into accounts that had not done 

business with IBM before.

New!New!

Next-generation storage with exceptionally low Tota l Cost of Ownership

IBM XIV – Next generation storage - Scale Out
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Data Module Data Module Data Module Data Module Data Module Data Module

Switching Switching

Data Module Data Module Data Module Data Module Data Module Data Module

Data

...

Scale-Out

� Daten sind über mehrere Controller verteilt

� Bei Mehrbedarf zusätzliche Module

� Pay as you grow

� Lineare Skalierbarkeit
– Controller
– Platten
– Interfaces
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10

Current 79TB Useable with 1TB

79TB Useable with 1TB drives

161TB Useable with 2TB drives

April 13, 2010

XIV Announcement vom 13.April
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Linux on System z – XIV Support Statement

April 30, 2009

IBM is announcing qualification and general availab ility of 
support for Linux on System z (SLES 10) with the IB M XIV 
Storage System.

� IBM eServer™ zSeries® 890, 990 (z890, z990), all IBM System 
z9® and all IBM System z10™ servers

� IBM XIV Storage System (2810-A14)

� Environment: 
– Native LPAR mode: Linux on System z SLES 10 SP2

– Guest OS mode: Linux on System z SLES 10 SP2 z/VM® is supported as a 
Hypervisor only. VM System volumes must reside on non XIV storage. z/VM 
release 5.4 and 5.3 are supported.

� SLES 10 2.6.16.60-0.34-default (or higher) is required
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12

80/160 TB useable on one floor tile Space

50 to 70% lower total cost of storage (no added charge for XIV 
software features – mirroring, snapshot, data migration, management)

Capital Cost

XIV uses 4 to 9 times less power for the same (or better for 
same capacity) performance and reliability levels Energy

10-20% of traditional systems space is orphaned and 
will never be reclaimed. With XIV space is never lost

Waste

Using differential snapshots yields 15-30% saving in 
infrastructure cost

Snapshots

Thin provisioning yields 20-50% saving in infrastructure 
cost over a period of time

Stretch
Your TB

Scalability: XIV Storage System
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= OPTIMIZED 

BUSINESS =AGILITY + BUSINESS & IT 

ALIGNMENT +SERVICE 

FLEXIBILITY

INDUSTRY 

STANDARDS+

Cloud-onomics…

CLOUD COMPUTING

= Reduced 

Cost 

….leverages virtualization, standardization and automation to free up operational 

budget for new investment

=VIRTUALIZATION + ENERGY 

EFFICIENCY +STANDARDIZATION AUTOMATION+
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New DS8700 Easy Tier Capability – Scale Up

� Increase performance by up to 300%!
– Solid state drives (SSD) provides breakthrough performance.

� Easy Tier maximizes performance gains while 
minimizing costs.

– Relocating just 5% of data to SSDs with Easy Tier can reduce 
response time 78%!

� Easy Tier is easy.
– Smart data placement is completely automated.

Breakthrough Performance with Smart Management of D ata
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C
ache

C
ontrollers

Interface Interface Interface

JBOD JBOD

Vor dem Storage Grid

Scale-Up

� Daten sind in der Box gehalten

� Bei Mehrbedarf Aufrüsten der Box

� Hoher Einstiegsinvest 

� Skalierbarkeits-Limit ist Box-Limit
– In Anzahl Controller/Performance
– In Anzahl Platten/ Kapzität
– In Anzahl der Interfaces

Dedizierte Prozessoren
- Spezielle Host und Disk Interfaces

Interface Interface Interface

Shared  Prozessoren
-starke redudante SMP Prozessoren
(2-way, 4-way, ……)

- hoch effiziente Cache Algorithmen
(4KB Segmente, Cache Verwaltung, Pre-
Staging, Write efficient)



© 2010 IBM Corporation16

Storage Innovation April.2010

Binary Compatibility

2004-6 2007-9

POWER5 POWER6POWER PC / POWER

1999-4

130 nm 90 nm
65 nm

L2 Cache

4.7GHz

Advanced
System Features 

Distributed Switch

180 nm

Distributed Switch

Shared L2

1+ GHz

Core

1+ GHz

Core

130 nm

1.9
GHz
Core 

Distributed Switch

Shared L2

1.5+
GHz
Core 
Shared L2

2.2GHz
Core

Distributed Switch

2.2GHz
Core L2 Cache

4.7GHz Core

Advanced
System Features 

1.5 GHz
Core

Distributed Switch

Shared L2

1.5 GHz
Core

Chip Multi Processing
- Distributed Switch
- Shared L2

Dynamic LPARs (32)

DS8000

DS8000 Turbo

DS8000

DS8000 Turbo

DS8700 leverages the DS8000’s highly reliable code base! 

ESS (Shark)ESS (Shark)

The IBM POWER processor has been behind the success  of IBM enterprise 
storage beginning with the Enterprise Storage Serve r (Shark) in 1999

Benefit: a steady, 10-year lineage of RAS improveme nts!

IBM POWER and DS8700 Reliability and Resiliency

DS8700
DS8700

FUTURE

POWER xxx

DS8XXX
DS8XXX

Over 12,000 systems 
sold worldwide!!!

Over 12,000 systems 
sold worldwide!!!
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What’s New – Why Move to DS8700

Introducing the New DS8700 

� Performance
– Up to over 150% performance boost with new IBM POWER6-based controllers 
– New, faster PCI Express (PCI-E) internal fabric enables much higher performance and 

scalability
– Almost 70% faster ASIC on the device adapters
– Increased FlashCopy performance in every metric
– Increased SSD performance on sequential reads 

� Availability
– Single model, scalable via concurrent upgrade of all components
– Shorter service windows with faster concurrent microcode updates
– Better than 99.999% availability

� Investment Protection and Scalability
– DS8700 architecture allows for future expansion of additional controllers and future 8Gb 

Host Adapters
– Future features, such as SSD optimization and M/GM Multiple Session coming soon 

� Management
– Simplified management and application-aware FlashCopy

� Security
– Full Disk Encryption enhancements address PCI-DSS compliance

The Next Chapter in IBM’s Flagship Disk Platform
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Performance improvements: OLTP  FBA 

FBA

(4KB 50R/50W/50HR)



© 2010 IBM Corporation19

Storage Innovation April.2010

IBM System Storage DS8700 Release 5.1

� Release highlights

– IBM System Storage Easy Tier
• Sub-volume automated relocation
• Full volume manual relocation

–Storage Tier Advisor tool
–New drive options double capacity
–Thin Provisioning

� Announcement is April 13 (GA date is May 21)

DS8700
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Performance constrained by current drive limitations

� Processor capabilities are out-stripping disk drive and 
RAID controller performance 
(rotational speed and IOPS)

� As a result, servers and storage systems become more 
unbalanced between CPU/controller capability and 
storage performance

� Clients add more drive spindles to improve performance

Performance gains through HDDs has become ineffectiv e and wasteful
IO

P
S

Time

Disk Performance 

Pro
ce

ssor C
apabilit

ies

Performance 
Gap
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Why is solid-state storage a business opportunity?

Source: If applicable, describe source origin

•Database Example – Use of Rotating Disk Drives
•Reducing I/O wait time can allow for higher server utilization

0
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•App %

•Sys %

•I/O Wait %

P
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nt

CPU Time 

Clock Time 

Opportunity
to reduce 
wait time

Opportunity
to reduce 
wait time

Even well-tuned databases have the opportunity to i mprove performance and 
reduce hardware resources
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Random Performance (Iometer)

•STEC Zeus SSDs have a large advantage over HDD drives in random 4K IOP workloads.
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Sequential Write Performance (Iometer)

0

50

100

150

200

250

Seq Read 64K Transfers

146 GB 10K SAS HDD 73GB 15K SAS HDD STEC Zeus

0

50

100

150

200

250

Seq Write 64K Transfers

146 GB 10K SAS HDD 73GB 15K SAS HDD STEC Zeus



© 2010 IBM Corporation26

Storage Innovation April.2010

Potential Systems Usage of Flash based SSDs

� Database OLTP & Data Warehouse

� File systems

� Collaboration 

� SOA and messaging infrastructure

� Content Management, metadata, ingest

� Stream analytics

� High-event rate messaging systems

� System availability:   fast dump, checkpoint, mirror, replication

� Operating System fast paging store for real memory partitions

� Hypervisor fast paging store for shared memory partitioning

� Ultrascale internet applications

� High Performance computing
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27

Result: Many clients feel they can’t afford solid-s tate storage yet

Client Challenges with SSD
Inefficient use of a very expensive asset is difficult to justify

� SSDs are considerably more expensive 
than traditional disks

� Without optimization tools, clients have 
been over-provisioning them
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Solid-state drives (SSDs) positioned to address this

� Potential client benefits

– Increase revenue opportunities
• More transactions in less time

– Reduce storage infrastructure costs
• Reduce acquisition and operating costs

– Reduce server infrastructure costs
• Smaller servers, DRAM memory capacity, 

cost and power

– Improve availability
• Lower component failure rates and faster 

error discovery

– Enable new capabilities
• New functions and applications become 

feasible   

New Tier-0 drives for high priority, time-sensitive applications

Solid-state drives
� Random access storage
� Non-volatile, semiconductor (NAND flash) 
� No mechanical parts
� No rotating parts
� Same form factor as traditional HDDs
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Smart data placement with Easy Tier

� First ever Storage Performance Council (SPC-1) benchmark 
submission with SATA and SSD technology

– System configuration: 2.3 TB SSD + 96 TB SATA

Source: Internal IBM performance benchmarking

Easy Tier

SSD

HDD SATA

Logical volume
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© 2010 IBM Corporation30

Storage Innovation April.2010

Significant Improvement on Average Application Response Time 
Concurrently with Live Workload

30

Occasional DA health checks

Migration Begins after 1 hour
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Traditional Disk Mapping vs. Dynamic Virtual Storage Mapping  

31

Traditional disk mapping Dynamic Virtual Storage mapping

All volumes appear to be “logically”
homogenous to apps. But data is placed at 
the right tier of storage based on its usage 
through smart data placement and migration. 

Volumes have different characteristics. 
Applications need to place them on 
correct tiers of storage based on usage.

Dynamic
Virtual volumes
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Easy Tier automates movement of extents based on performance

Logical Volume Easy Tier-Managed Extent Pool

SSD Arrays

HDD Arrays

Extent 
Virtualization

Hot Extents 
Migrate Up

Cold Extents 
Migrate Down

Volumes 
created from 
extent pool

1. Easy Tier monitors performance of each extent to determine the data ‘temperature’
2. Easy Tier creates extent migration plan for optimal data placement every 24 hrs based on performance statistics 
3. Easy Tier migrates extents within an extent pool according to plan over 24 hour period (limited number of extents 

are chosen for migration every 5 minutes)
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IBM Storage Tier Advisor tool – providing guidance with current workloads

� Calculates amount of Hot Data 
Capacity and estimates migration 
time to move hot data to SSDs

� Calculates amount of Hot Data 
Capacity and estimates migration 
time to move hot data to SSDs

� Provides guidance on how current 
workload can benefit from existing 
and additional SSDs

� ROI can be determined by rate of 
performance change

� Recommendation can change 
over time

� Provides guidance on how current 
workload can benefit from existing 
and additional SSDs

� ROI can be determined by rate of 
performance change

� Recommendation can change 
over time
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� Shows amount of hot data in 
each volume

� Shows capacity in each volume 
that already has SSD capacity

� 30GB is the hot data in volume 
3 and 10GB is already in SSD 
ranks

� Shows amount of hot data in 
each volume

� Shows capacity in each volume 
that already has SSD capacity

� 30GB is the hot data in volume 
3 and 10GB is already in SSD 
ranks

IBM Storage Tier Advisor tool – providing guidance with current workloads
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Volume Based Data Relocation

Automated Data Relocation

Dynamic volume relocation with Easy Tier

SSD Ranks PoolsSSD Ranks Pools

HDD Ranks PoolsHDD Ranks Pools

Easy Tier Hybird
Pools (SSD+HDD)

Easy Tier Hybird
Pools (SSD+HDD)

� Clients can manually and non-disruptively migrate 
full volumes across drive tiers and within a drive tier

– Migrate to new disk type
– Migrate to new RAID type
– Migrate to new drive speed
– Migrate to new striping method
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http://www.ibm.com/systems/storage
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Podcast
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New drive options

� New 600GB 15k rpm Fibre Channel Drives
– Enterprise performance with greater capacity
– Feature Codes #2716, 2717 (CoD)

� New 2TB 7.2k rpm SATA Drives
– Doubles raw capacity
– Feature Codes #2916, 2917 (CoD)

� 8-drive minipack option for SSDs
– Aligns with Easy Tier SSD granularity 
– Limitations apply (see backup charts)
– Feature code 

• 73GB – #6014; no CoD option
• 146GB - #6114; no CoD option
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Other DS8700 Release 5.1 enhancements

�Faster concurrent, non-disruptively 
code load times for faster microcode 
updates (down to two hours)

� High Performance FICON Multi-track Extended Distance Support
– Enables high-speed write performance at longer distances for clients running long 

distance, multi-site (10-100KM) environments. 
– High Performance FICON is the protocol that enables faster performance for 

z/OS workloads 
– Pricing is a one-time charge of $10,000 
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40 09/01/2009

Notice on withdrawals 

� WfM (Announce Date  2/23, 2010  and  Effective Date 6/11, 2010):

– DS6000 Model 522 and some features
• EX2’s still available for current customers

– DS8100/DS8300 242x HW M/Ts Models 931 and 932 in EMEA (RoHAS)

� WfM (Announce Date 5/11, 2010) and effective Sept-Oc t 2010

– 146 GB Fibre Channel Drive
– 146 GB Encryption FC Drive
– 1TB SATA

– DS8100/DS8300 242x HW M/Ts Models 931 and 932 
in US, AP, LA, and CAN
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1) Available with z/VSE V4.2 with PTFs
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Appl. A Appl. B

100

UCB 100UCB 100

UCB Busy

Appl. C

UCB 100

Device Busy

One I/O to
one volume
at one time

Traditional z/OS Operations

Appl. A Appl. B

100

UCB 100UCB 1FF
Alias to
UCB 100

Appl. C

UCB 100

Parallel Access
Volumes

Multiple
Allegiance

Parallel Access Volumes/MA

DS8000 PAV for z/OS Parallel I/O Processing
Throughput beyond raw performance

� IBM PAV enables System z to process multiple I/Os to same logical volume at once
� IBM Multiple Allegiance expands capability across multiple System z servers
� I/O Priority enables use of info from z/OS Workload Manager to manage i/o processing order
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Enable different hosts to simultaneously process multiple I/O operations to 
the same logical volume

� Multiple Allegiance and PAV functions allow multipl e I/Os to be executed concurrently against the 
same volume in a z/OS environment    

– With Multiple Allegiance, the I/O are coming from different LPAR of z/OS systems
– With Parallel Access Volumes, the I/O are coming from the same  LPAR of z/OS systems

• Static PAV : Aliases are always associated with the same Base Address
• Dynamic PAV : Aliases are assigned up front but can be reassigned to any base address as need 

dictates:  WLM function call Dynamic Alias  Management  - reactive alias assignment
• HyperPAV :  On demand/ Proactive alias assignment    

NoPAV PAV
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IBM Information Infrastructure for Storage Virtualization – Scale Out
IBM System Storage SAN Volume Controller

� Value

– Improves storage utilization (+30%) and reduces storage growth

– Boosts performance and simplifies storage management for IBM 
and non-IBM disk

– Improve storage administration productivity by up t o 2x

– Redundant architecture supports enterprise-class av ailability
• Non-disruptive upgrades of both hardware and software

– Supports non-disruptive data movement

� Powerful data management capabilities

– Space-Efficient Virtual Disks support on demand provisioning
– Space-Efficient FlashCopy dramatically reduces storage 

needed for backup copies by as much as 75% or more
– Virtual Disk Mirroring helps improve availability for critical 

applications

Outstanding performance, 
flexibility, and high availability 
while controlling storage TCO

Information AvailabilityOver 14,000 storage engines shipped running in 
more than 4,600 SVC systems
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Sweet Spot Architektur

Appliance System
Concurrent Code und Hardware Upgrade 
Concurrent Performance and Capacity Scaling
Skaliert bis 8 Knoten je Cluster

Node
Node

UPS
UPS

High Performance Class

Archive Class

Enorme Entwicklung der 
Leistungsfähigkeit

Nachgewiesen durch 
SPC1 Tests

100 200 300 400

2004

2005

2006

2007

2008

2009
Okt. 2009 Version 5.1 bis 600 kIO/Sec

Okt. 2007 Version 4.2 270 kIO/Sec

Okt. 2005 V. 3.1 155 kIO/Sec

12/04 V. 1.2.1 
100 kIO/Sec

kIOPS

500 600

Any to Any Architektur
Jeder Speicher für jeden Knoten erreichbar
� Exzellente Ressource Utilization
� Durchgehendes Mirror Konzept
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� SAN Volume Controller (SVC) creates a 
single pool of SCSI disk capacity

� Disk storage options include IBM 
DS8000, DS6000, ESS, DS4000, etc. 
plus qualified systems from various non-
IBM vendors

� SVC platform includes both hardware 
and software components: 

– SVC ‘nodes’ provide redundant 
components plus cache

– Systems Storage Productivity Center 
(SSPC) software provides 
administrative and copy services

� Also supported in z/VM V5.3 and later, 
as well as Linux on System z

Learn more at: ibm.com /storage/support/2145

SAN Volume Controller

SAN with 4 Gbps Fabric

z/VSE Linux CMS

z/VM CP

Paging
Spooling

Multi-vendor SCSI disk systems

FBA
Emulation

z/VSE

Non-z 
Distributed

z/VSE V4.2 Enhancement: SAN Volume Controller (SVC)
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SAN
Volume Controller

Asset Utilization: Virtualizing Existing IT with SVC

8Gbps SAN fabric

HP
MA, EMA

MSA 2000, XP 
EVA 6400, 8400

Hitachi
Lightning
Thunder

TagmaStore
AMS 2100, 2300, 2500

WMS, USP

EMC
CLARiiON

CX4-960

Symmetrix

Microsoft
Windows
Hyper-V

IBM AIX

IBM i 6.1

Sun
Solaris

HP-UX 11i
Tru64

OpenVMS

Linux
(Intel/Power/zLinux)

RHEL

SUSE 11

IBM
BladeCenter

SAN

SAN
Volume Controller

Continuous Copy

Metro/Global Mirror

Multiple Cluster Mirror

VMware
vSphere 4

Point-in-time Copy
Full volume, Copy on write

256 targets, 
Incremental, Cascaded, Reverse
Space-Efficient, FlashCopy Mgr

Novell
NetWare

Sun
StorageTek

9990V

IBM
DS
DS3400
DS4000
DS5020
DS6000
DS8000

IBM
ESS,

FAStT

1024
Hosts

IBM
N series

NetApp
FAS

SGI IRIX

IBM N series 
Gateway
NetApp 
V-Series

IBM TS7650G

Bull
StoreWay

Fujitsu
Eternus
3000

8000 Models 2000 & 1200

4000 models 600 & 400

NEC
iStorage

For the most current, and more detailed, information please visit ibm.com /storage/svc and click on “Interoperability”. 

Space-Efficient Virtual Disks

New

Entry Edition software

Virtual Disk Mirroring
New

Apple
Mac OS

Pillar
Axiom

IBM
XIV

IBM
z/VSE

New

New

New

New

SSD

New

Native iSCSI
New

New

NewNew

New
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DS8700 & SVC-CF8



© 2010 IBM Corporation49

Storage Innovation April.2010

IBM Scale Out Network Attached Storage (SONAS)

� Just like you, enterprises have to manage files on drives and in
directories. It’s a pain.
– High administration costs from managing multiple file servers.

– Hard to know where a specific file is when you need it.

� SONAS makes it easy.
– Single namespace – like one big “C:” drive but everyone can share it.

– Up to 14 Petabytes of storage.

• Starting point is for customers needing 100s of TBs of storage.

– 180 million 4-drawer filing cabinets full of text.

• Every MRI done in the world this year.

� This is a game-changer. No other product can scale like this. 

� Perfect storage solution for cloud implementations.

� Announced on February 9, 2010; GA on March 12, 2010 .

The “C:” drive of the enterprise
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Ist die Infrastruktur auf künftige Anforderungen ausgelegt?

70 Cent 
pro 1 €

Zur Wartung derzeitiger 
IT-Infrastrukturen werden 
durchschnittlich 70% der 
Budgets verwendet, nur 
30% für neue Lösungen.

Geschäftsführer treffen wichtige 
Geschäftsentscheidungen 
häufig anhand unvollständiger 
Informationen oder anhand von 
Informationen, denen sie nicht 
trauen. 

1 von 3
33 Prozent der Kunden, die 
von einem Sicherheitsleck 
erfahren, brechen den 
Geschäftskontakt zu dem 
Unternehmen ab, das sie 
dafür verantwortlich halten.

33 Prozent 
beenden 

Geschäftskontakt 

10-facher Anstieg bei den 
digitalen Daten zwischen 2006 
und 2011 – 80 Prozent davon in 
unstrukturierten Formaten

10x
Die Anzahl der an das 
Internet angeschlossenen 
Geräte steigt von 500 Mio. 
im Jahr 2006 bis zum Jahr 
2011 sprunghaft auf 1 
Billion an.

1 Billion30 Milliarden
Geschätzte Anzahl RFID-Tags, 
die 2010 produziert und in 
Produkten, Gebäuden, 
Fuhrparks, Pässen und sogar 
Tieren eingesetzt werden. 
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51
Source: IDC, State of File-Based Storage Use in Organizations: 
Results from IDC's 2009 Trends in File-Based Storage Survey: 
Dec 2009: Doc # 221138

Worldwide Storage Capacity Shipped by Segment, 2008 –2013

Globally, file-based unstructured data is 
80% of new data and growing
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Unstrukturierte Daten- neben dem Wachstum ein weiteres Problem:  

•Growth from 
30% to 100% per 

year

•Fileservice
s capacities

Inactive Files verbrauchen Ressourcen wie:
– Virenscanner

– Aufwendigere Datenorganisation (store / find )- Content?

– Backup Volumen: „Rebuild Time einer 1TB Drive mit 1.5 Mio Files“
– Datenspiegelung, Archivierung

Können SLA‘s noch eingehalten werden?

•Fileserver wachsen

•
•

Backup environment

0

1.000

2.000

3.000

4.000

5.000

6.000

7.000

8.000

9.000

10.000

2006 2007 2008 2009 2010 2011 2012

Growth rate 50% 30% active

• ~70% - 80% inactiv

• ~30% active
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Speicher für Unstructured Data - vom File Server zum Scale-out-NAS

File
Server

NAS
Appliance

Virtualized NAS /
Simple GNS

BackendBackend

Scale-out NAS
Storage in a Grid

s
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Filer oder skalierbare NAS-Systeme?

IP LayerIP Layer

local file 
system

NAS services

CIFS NFS

local disks

local file 
system

NAS services

CIFS NFS

local disks

local file 
system

NAS services

CIFS NFS

local disks

FC/SATA/Tape

Storage pools

IP LayerIP Layer

/mount/GNS_root 

/mount/box1/volA
/mount/box2/volB
…
/mount/box8/volH

/mount/box1/volA
/mount/box2/volB
…
/mount/box8/volH

Viele Mounts:
/mount/box1/volA
/mount/box2/volB
…
/mount/box8/volH /mount/GNS_root 

Ein einziger mount
/mount/GNS_root 

Klassischer Filer

� ~70% inaktive Daten

� Auslastung < 50%

� Anpassung der Datenverzeichnisse
bei Änderung der Datenlokation

� Aufwendiges Backup je Filer

� Skalierbarkeit nur in Filergrenzen

� Keine ILM Policy

SONAS

� ~0% inaktive Daten (wg. ILM)

� Auslastung > 80%

� Global Namespace, auch bei
Datenumzug

� Backup SW-Feature im Standard

� Skalierbarkeit über physikalische Grenzen

� ILM bis hin zum Tape

SONAS Logik
CIFSCIFS NFSv3NFSv3 HTTPSHTTPS FTPFTP

r
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Management 
Node

Management 
Node

Interface 
Node

Interface 
Node .........

...

SONAS Architektur

IP Network

Interface 
Node

Interface 
Node

High-Performance Backend

Storage 
Node

Storage 
Node

Storage Pod

Storage

Storage 
Node

Storage 
Node

Storage 
Node

Storage 
Node

Storage Pod

Storage

Storage

Storage 
Node

Storage 
Node

Storage

Horizontally scalable
I/O Performance

Horizontally scalable
storage capacity

Single Global Namespace

Parallele Grid Architektur:

� Massive Skalierbarkeit

� Extreme Performance

� Automatische Speicherhierarchie

� Globaler virtueller FileServer

SONAS Appliance:

� Management Node- bis zu 2

� Interface Node- bis zu 30

� Storage Pods- bis zu 30

das heißt:

� Alles Nodes sind clustered

� SONAS SW auf allen Nodes

� Einsatz „off-the-shelf“ Produkte
r
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56 23.04.2010

SoFS

CloudSONAS
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… … …>

…..           …..         ...

scale
out

scale
out

Schreiben von Files 

/home/appl/data/web/important_big_spreadsheet.xls

/home/appl/data/web/big_architecture_drawing.ppt

/home/appl/data/web/unstructured_big_video.mpg

/home

/appl

/data

/web

/home/appl/data/web/important_big_spreadsheet.xls

/home/appl/data/web/big_architecture_drawing.ppt

/home/appl/data/web/unstructured_big_video.mpg

IBM Scale Out NAS 

Policy Engine
Global Namespace

Note: all three files, 
in same directory, 

but each allocated to 
different physical 

storage pool

Data striped across all 
disks in storage pool.

High performance,  
auto-tuning, auto-load 

balancing

Tier 1:   SAS drives Tier 2:    1TB SATA drives Tier 3:  2TB SATA drives

Interface 
nodes

Interface 
nodes

Interface 
nodes

Storage 
nodes

Storage 
nodes >Storage 

nodes

Logical                                                         
P

hysical

s
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Lesen von Files  

/home

/appl

/data

/web

/home/appl/data/web/important_big_spreadsheet.xls

/home/appl/data/web/big_architecture_design.ppt

/home/appl/data/web/unstructured_big_video.mpg

Global Namespace

Policy Engine

Tier 1 Tier 2 Tier 3

IBM Scale Out NAS 

… … …>

…..           …..         ...

scale
out

scale
out

Interface 
nodes

Interface 
nodes

Interface 
nodes

Storage 
nodes

Storage 
nodes >Storage 

nodes

Parallel streaming 
reads of multiple files 

to multiple users

Logical                                                         
P

hysical

s
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Storage  nodesStorage  nodesStorage  nodes Storage  nodesStorage  nodesStorage  nodes

59

Scan Engine

Interface nodesInterface 
node

Interface 
node

Interface 
node

Global Namespace

Some or all nodes 
(both storage and 

interface) can 
participate in parallel 

scan engine

Scale
Out

Metadata scan

Scan > 15 million 
files/minute

/home

/appl

/data

/web

Tier 1 Tier 2 Tier 3

Policy Engine

• Scan Engine reads internal SONAS file system metadata
• Does not need to read the file or directory tree
• All nodes can participate in scan of file system

1. Start scan

2. Read policies

3. Parallel Scan 4. Return results of scan

IBM Scale Out NAS 

s
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ILM/HSM- Leben einer Datei von der Wiege bis in den Tod

• Automatic Tiered storage

• Liefert:  

• Einen globalen File System Name Space 
über unabhängige logische Storagepools

• Dateien in gleicher Directory können in 
unterschiedlichen Pools liegen

• Dateien werden über Policies zum
Zeitpunkt der Anlage in Storagepools
angelegt (SQL like statements)

• Dateien werden automatisch (policy-
driven) zwischen den Storage-Tiers 
verschoben (inklusive Platte und Tape)

• Erlaubt klassififizierung der Daten analog
der SLAs

Protocols
CIFS
NFS

Management
Central

Administration
Monitoring
File Mgmt

Availability
Data Migration

Replication
Backup
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Storage  nodesStorage  nodesStorage  nodesStorage  nodes Storage  nodesStorage  nodes

File Verschiebung -> ILM / HSM

Interface nodes
Interface 

node
Interface 

node
Interface 

node

Global Namespace

All nodes (both 
storage and 

interface) can 
participate in parallel 

data movement

Scale
Out

/home

/appl

/data

/web

Tier 1 Tier 2 Tier 3

/home/appl/data/web/important_big_spreadsheet.xls

/home/appl/data/web/big_architecture_drawing.ppt

/home/appl/data/web/unstructured_big_video.mpg

Perform results of scan

Policy Engine

Note: all three files, 
no change to logical 

directory
IBM Scale Out NAS 

s
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… …

… …

/home/appl/data/web/important_big_spreadsheet.xls

/home/appl/data/web/big_architecture_drawing.ppt

/home/appl/data/web/unstructured_big_video.mpg

Backup / Restore mit Tivoli Storage Manager

/home

/appl

/data

/web

IBM Scale Out NAS 

Global Namespace
Policy Engine

Tier 1:   SAS drive Tier 2:    SATA drives

Storage 
node

Storage 
node

Tivoli Storage
Manager

Interface 
node

1. Scan to identify 
changed blocks

Interface 
node

3. TSM does direct LAN IO to move 
backup  

2. Pass list of changed
blocks to TSM

r
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SONAS - Integrierte Oberfläche

Einfache Administration

� Eine Oberfläche

� Alle Komponenten

� Alle Funktionen

� Automatisierbar

� CLI fähig

� Integrierbar in LDAP/AD 

r
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= OPTIMIZED 

BUSINESS =AGILITY + BUSINESS & IT 

ALIGNMENT +SERVICE 

FLEXIBILITY

INDUSTRY 

STANDARDS+

Cloud-onomics…

CLOUD COMPUTING

= Reduced 

Cost 

….leverages virtualization, standardization and automation to free up operational 

budget for new investment

=VIRTUALIZATION + ENERGY 

EFFICIENCY +STANDARDIZATION AUTOMATION+
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LTO 5

� 1.5TB native Kassettenkapazität

� 3TB compressed (2:1)

� 140MB/s Datenrate

� 6Gbps SAS oder 8Gbps FC

� Drive Encryption 

� IBM LTFS (Long Term File System)

� Media Partitioning

� TS1050 für Libraries TS3100, TS3200, TS3500

� Preview LTO 5 für TS3310

� Standalone Drives TS2250, TS2350

LTO5: 17% schneller und 88% mehr Daten
auf einer Kassette im Vergleich zu LTO4!

GA 16.4  GA 16.4  
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Media Partitioning und IBM Long Term File System

� Media Partitioning
– Cartridge hat zwei Media Partitionen für schnelleren

Zugriff

– Eine Partition speichert Content, die andere den Index  

� IBM Long Term File System
– Filesystem Zugriff auf Betriebssystem Ebene

– User sieht und hat Zugriff auf Daten des Tapes-
Content Darstellung wie bei einer Disk!

– Initial support on Linux and Apple

� Supported by External drives only (not in libraries)

Tape die bessere Disk ? :-)
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IBM Storage on Twitter

� Twitter Name: ibmstorage -
http://twitter.com/ibmstorage

� Official Tweeter: Raj Subramaniam is 
the official Community manager for 
storage. He does this role in 
addition to his web technical lead 
role. Raj was key in setting up IBM 
developerworks forum, blogs and 
spaces for IBM Storage brand. Raj 
has a clear purpose for IBM’s 
tweets, which includes, “ promoting 
and  hashtagging events (e.g. 
#ibmpulse), promoting storage 
solutions, news distribution and 
engaging stakeholders (where 
appropriate).”

� Stats: 137 following/140 followers

� Why Storage tweets: “As Twitter 
adoption rose among customers 
and partners, we wanted to engage 
them, keep them up to date, and 
promote our brand.”
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