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Warum Tape? Woflr Tape?
Backup
Kosten Last Line of Defense (Sicherheit)

In Verbindung mit Disk/Flash fur
Langzeitspeicherung (Kosten/Roadmap)

Sicherung grolRer Datenmengen (Performance)

Performance

(single Stream, Skalisgbarkeit)

Archive

Von CqRntcdhnt Dat en

Big Data / Much Data
Wissenschatftliche / Engineering Data
Video, Uberwachung, TV, Automotive
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Sicherheit

Kapazitat / Stellplatz

Roadmap —

Unstructured Data / N-A-S (Never Access Storage :-)

> Microsoft Azure will use Tape > S "
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Information Creation and Available Storage
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80% of all files created are inactive
with no access in at least 3 months!

>> N-A-S: Never Access Storage J



HDD ?!1?

HDD has reached the limit of (known) materials to
produce larger write fields:

A Areal density/capacity scaling achieved by shrinking the same
basic technology to write smaller and smaller bits on disk

Areal Density Glgabits/in2

Technologies to go beyond the superparamagnetic limit:
A Two dimensional magnetic recording (TDMR)

A Heat Assisted Magnetic Recording (HAMR)

A Microwave Assisted Magnetic Recording (MAMR)

A Bit Patterned Media (BPM)

Recent Capacity Scaling of HDD: Volumetric Density

A Slow down in areal density scaling partially compensated by
adding more disks: conventional technology has reached space
limit (~5 platters)

A Helium filled drive less turbulence thinner disks higher
capacity

A WD 6TB (2013) 6 platters

A HGST 10TB Drive (2015) 7 platters w/ shingled magnetic
recording
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HDD Areal Density Perspective
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* Reduces mechanical power dissipated in air shear
= Allows platters to be placed closer together enabling more capacity

Disk Rotation Disk Rotation

He — 7 Disk:
* 4 C cooler
* 49% reduction in Wan®/TB
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IBM Forschungslabor Ruschlikon:
Tape Technologie Demonstration Mai 2015

Areal recording density :
123 Gb/in?

88x LTOG6 areal density

A 220 TB cartridge capacity

Mit dieser Demonstration zeigt IBM das Potential zur
Steigerung der Kapazitat fur Tape auf!
Dies mit bereits heute eingesetzten Technologien!

HDD Technology:
A No room to continue adding platters
A HDD capacity will be driven by areal density scaline2(b@ /a)

Cost advantage of tape will continue to grow!



IBM-FujiFilm demonstration of 123 Gb/in2 on BaFe tape IBM Storage & SDI
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http://www.insic.org/news/2015 roadmap/15pdfs/INSIC Areal Density Trend Chart.pdf

Data Growth and the GAP with HDD Technology

Datenwachstum und Storagetechnologie

_ | Technology Challenges:
Areal Density Slow Down

HDD Exabyte Outlook:

Gap

Slow Areal Density
growth not keeping
pace with Exabyte
Demand creating
opportunity for
differentiation
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-> Tape
Backup
is not
dead!

GAP: 3x
-> LTFS

Spectrum
Archive

Bisher war die Kapazitatssteigerung auf den Disk groRRer als das Datenwachstum. In Zukunft wird aber das

Datenwachstum wesentlich gré3er sein!

Bedeutet wir missten mehr Disk/HDDs installieren oder mehr auf Tape setzen!
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Microsoft Azure will use Tape

Why Microsoft Azure will useTape:
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How to build a Zeta Byte of storage
on a budget ?

A Aaron Ogus, Microsoft Azure
A Data@Scale Seattle - June, 2015

A The cheapest most economical way to store cold data,

continued improvement with 30%+ CAGR and easiest
roadmap.

A Cheaper-Separating the media from the reader/writer
A Both Tape and Optical pull the media out of the reader/write
A 1 expensive part, and service any amount of media.
A Tape libraries can be more flexible in drive / media ratio
A New tape drives can store more data on older media
A Tape libraries have less environmental constraints

Relative Costs of Different Platforms

2016

A https://www.youtube.com/watch?v=iNO _tlbgy50

Current and Future Service Cost Estimates under model using retail pricing

Cost / GB 3.45 0.71
Cost / ZB $3.4 Trillion $714 Billion
Cost / ZB / year $1.15 Trillion $238 Billion
Cost / GB

Cost / ZB $125 Billion $50 Billion
Cost / ZB / year Faktor ~2 $41Billion " aktor =4 $17 Billion
Cost / GB

Cost / ZB $55 Billion $13 Billion
Cost / ZB / year S8 Billion $1.9 Billion
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https://www.youtube.com/watch?v=iNO_tIbqy50
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What storage technologies will win?
A: All of them!

Flash
A Continued improvement, but will hit limits soon
A Expect to be in range of 15x-5x cost of HDD for foreseeable future

HDD
A Move to SMR, HAMR/EMR and BPM
AExpect 60TB+ drives in the early to mid 20206s.

Optical
A Additional layers
A Very long media lifetime, but WORM

Tape (not dead)

A The cheapest most economical way to store cold data, continued improvement with 30%+ CAGR and
easiest roadmap.

Source: Auron OgusMicrosoft Azure Storage ArchitegtPresentation @Edge2016 9
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IBM Spectrum Archive:
Linear Tape File System (LTFS)

Tape nutzbarStwick AAUSB
ATape wird als Filesystem dargestellt TS
AFur Single-Drive und Library — '*']
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IBM Produkte:
A Single Drive: LTFS SE (kostenfrei)

My Blugtooth Places
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A Library Version: LTFS LE (kostenfrei)
A Integriert in GPFS: LTFS EE
A Spectrum Scale & Spectrum Archive 10



IBM Spectrum Archive: A new Tier is born
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Spectrum Scale plus Spectrum Archive - Changing the economics of
storage with low cost file system based storage

A Seamlessly incorporates tape storage to keep data online at much
lower costs

A Data still listed in directories
A Once data is accessed it is moved to disk

A Other than longer access times, users have no idea data is stored on
tape

Featuring the award winning Linear Tape File System (LTFS)
technology

A Up to 10TB in single tape cartridge now, 220 TB tape cartridge in
future (Research Demo in 2015)

11



Spectrum Archive (LTFS) EE - Evolution IBM Storage & SDI

V1.R1.0.0 (GAin 6/2013)

V1.R1.1.0 (1/2014) >> PGA 1

V1.R1.1.1 (6/2014) >> PGA 2

V1.R1.1.2 (12/2014) >> PGA 2.1

V1.R1.1.3 (3/2015) >> PGA 2.2

V1.R1.2.0 (5/2015) >> Spectrum Archive rebranded
V1.R2.0.0 (12/2015)

V1.R2.2.0 (1/2017)

12



What 6s New in Version 1."25%F&A

1. Redundancy: Supports Multiple Tape Library Attachment per GPFS cluster
V Data replication to the pools in separate libraries for additional data resiliency

V Total capacity expansion beyond single library limit

2. Resiliency and Compliance: Data recording on WORM Tape Cartridge

V WORM cartridge for long-term records retention applications

V Supports IBM 3592 WORM Cartridges (3592-JY and 3592-JZ Tapes)

3. Capacity Scalability: Expands the Storage Capacity with LTO-7 technology

V 2.5x-4x capacity in the same data center floor space (comparison with LTO-6 & LTO-5)
V Supports the migration of file larger than 2.xTB (up to 6TB)

What 60s New i n Version 1. 2.2 (((
1. Performance:
V optimization by grouping large number of files at migration
V Faster tape management operations (reconciliation, import, and export)
2. Ease of use:
V Ease the tape recycling after the file expiration (quick check of empty tape)
V Allows the deferred tape maintenance for the write fenced tapes 13



IBM Spectrum Archive Enterprise Edition
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(Spectrum Archive EE) Version 1.2.2 Release Details

Performance optimization by grouping large number of files at migration
Faster tape management operations (reconciliation, import, and export)
Ease the tape recycling after the file expiration (quick check of empty tape)
Allows the deferred tape maintenance for the write fenced tapes

Interoperability
Supports RHEL 6.7/6.8/7.1/7.2 and SLES 11 SP4
Compatible with IBM Spectrum Scale 4.1.1, 4.2.0, and 4.2.1

The product publication and Redbooks have been revised for this release and they are available at following locations

IBM Spectrum Archive
Enterprise Edition V1.2.2

B Arcbooks

and Config

Guide

books

The new software is delivered through Passport Advantage and AAS for new installation, and the existing user can upgrade his system by downloading updater package

from IBM Fix Central.

For the upgrade from Spectrum Archive EE Version 1.2.x, please follow the steps at

Note: Boost.Filesystem package needs to be installed from OS repository, prior to upgrading Spectrum Archive EE

For the upgrade from Spectrum Archive EE Version 1.1.x, please consult with the instruction at

14


http://www.ibm.com/support/knowledgecenter/ST9MBR_1.2.2/ltfs_ee_ichome.html
http://www.redbooks.ibm.com/redpieces/abstracts/sg248333.html?Open
http://www.ibm.com/support/knowledgecenter/ST9MBR_1.2.2/ltfs_ee_auto_install.html
http://www.ibm.com/support/knowledgecenter/ST9MBR_1.2.2/ltfs_ee_installing_preparation_software_linux.html
http://www.ibm.com/support/knowledgecenter/ST9MBR_1.2.2/ltfs_ee_how_to_upgrade_from_version_11x.html
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Multiple Tape Library Attachment

(Version 1.2 - GA in Dec/2015)

A Allows to connect to two tape libraries to a N
GPFS cluster [ NFs client |ﬂ [ ciFsisme cnein ToNAVE ][] [ Frp Client |||
Tn Ethernet

A The second library can be the same library
model as the first one, or different model

A Example 1: 1st Library = TS4500, 2nd
Library = TS3310

A Example 2: 1t Library = Logical Library in
TS3500 with LTO drives, 2" Library =
Another Logical Library in same TS3500
with TS1150 drives

A An EE node will be connected to one of two
libraries

A The libraries can be connected to GPFS
cluster in single site, or can be placed in the Redundant f
metro distance locations via GPFS
synchronous mirroring (stretched cluster) Example configurationf 4 node EE system with 2 libraries

15



TS4500 Automatic Media Verification

Pro-actively verify the ability to read data stored on tape from any open systems application

A Simple policy designates policy period, start
date, and media verification drives for the logical
library

A Results are viewable in the Cartridges and Events
pages of the TS4500 GUI

A Notification of failure sent via SNMP, email, or
syslog

A Works with any open systems application*

A FREE OF CHARGE

Modify Media Verification on Logical Library FVT_LTO

Automatic media verification:

Verify media every:

First verification date:

Media verification drives:

SENot supported with application-managed encryption (decryption required)

@ Enable

o

8/14/12015

2 items are selected ~
Iv|F3,C2,R4 o3

| F3,C3,R1

"1 F3,C3,R2

| F3,C3,R3

| IF3,C3, R4

|1 F3,C4,R2
|v|F4,C2,R3 W3
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