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Warum Tape?        Wofür Tape?
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Kosten

Performance 

(single Stream, Skalierbarkeit)

Sicherheit

Kapazität / Stellplatz

Roadmap

Backup

Last Line of Defense (Sicherheit)

In Verbindung mit Disk/Flash für 

Langzeitspeicherung (Kosten/Roadmap)

Sicherung großer Datenmengen (Performance)

Archive

Von Content-Rich  Daten

Big Data / Much Data 

Wissenschaftliche / Engineering Data

Video, Überwachung, TV, Automotive 

Cold Data

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

Microsoft Azure will use Tape
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The data deluge
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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

ÁSource: D. Anderson, 2013 IEEE Conf. on Massive Data Storage
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HDD has reached the limit of (known) materials to 

produce larger write fields:

Å Areal density/capacity scaling achieved by shrinking the same 

basic technology to write smaller and smaller bits on disk

Technologies to go beyond the superparamagnetic limit:

Å Two dimensional magnetic recording (TDMR)

Å Heat Assisted Magnetic Recording (HAMR)

ÅMicrowave Assisted Magnetic Recording (MAMR)

Å Bit Patterned Media (BPM)

Recent Capacity Scaling of HDD: Volumetric Density

Å Slow down in areal density scaling partially compensated by 

adding more disks: conventional technology has reached space 

limit (~5 platters)

Å Helium filled drive  less turbulence thinner disks  higher 

capacity

Á WD 6TB (2013) 6 platters

Á HGST 10TB Drive (2015) 7 platters w/ shingled magnetic 

recording

ÅDoesnôt scale: No space for more heads and platters!

HDD ?!?
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Magnetic Media ñTrilemmaò:
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IBM Forschungslabor Rüschlikon: 

Tape Technologie Demonstration Mai 2015
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Areal recording density : 
123 Gb/in2  

88x LTO6 areal density 

Ą 220 TB cartridge capacity

Mit dieser Demonstration zeigt IBM das Potential zur 
Steigerung der Kapazität für Tape auf!

Dies mit bereits heute eingesetzten Technologien! 

HDD Technology:
Å No room to continue adding platters
Å HDD capacity will be driven by areal density scaling (10-20% /a)

Cost advantage of tape will continue to grow! 
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123 Gbit/in2 demo

(Source: INSIC 2015-2025 International Magnetic Tape Storage Roadmap)

http://www.insic.org/news/2015%20roadmap/15pdfs/INSIC%20Areal%20Density%20Trend%20Chart.pdf

http://www.insic.org/news/2015 roadmap/15pdfs/INSIC Areal Density Trend Chart.pdf
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Bisher war die Kapazitätssteigerung auf den Disk größer als das Datenwachstum. In Zukunft wird aber das 

Datenwachstum wesentlich größer sein!

Bedeutet wir müssten mehr Disk/HDDs installieren oder mehr auf Tape setzen! 

Wir sollten die ĂTape is deadñ Diskussion endlich begraben!
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Microsoft Azure will use Tape
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Why Microsoft Azure will useTape:

ÅThe cheapest most economical way to store cold data, 

continued improvement with 30%+ CAGR and easiest 

roadmap.

ÅCheaper-Separating the media from the reader/writer

ÁBoth Tape and Optical pull the media out of the reader/writer.

Á1 expensive part, and service any amount of media.

ÁTape libraries can be more flexible in drive / media ratio

ÁNew tape drives can store more data on older media 

ÁTape libraries have less environmental constraints

Faktor ~2 Faktor ~4

How to build a Zeta Byte of storage 

on a budget ?

Å Aaron Ogus, Microsoft Azure

Å Data@Scale Seattle - June, 2015

Å https://www.youtube.com/watch?v=iNO_tIbqy50

https://www.youtube.com/watch?v=iNO_tIbqy50
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Flash

ÅContinued improvement, but will hit limits soon

ÅExpect to be in range of 15x-5x cost of HDD for foreseeable future

HDD

ÅMove to SMR, HAMR/EMR and BPM

ÅExpect 60TB+ drives in the early to mid 2020ôs.

Optical

ÅAdditional layers

ÅVery long media lifetime, but WORM

Tape (not dead)

ÅThe cheapest most economical way to store cold data, continued improvement with 30%+ CAGR and 

easiest roadmap.

What storage technologies will win? 

A: All of them!

9Source: Auron Ogus ςMicrosoft Azure Storage Architect ςPresentation @Edge2016
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IBM Spectrum Archive: 

Linear Tape File System (LTFS)
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Tape nutzbar wie ĂUSB-Stickñ 

ÅTape wird als Filesystem dargestellt

ÅFür Single-Drive und Library

Neue Einsatzgebiete für Tape mit LTFS

ÅEinfache Archivierung auf kostengünstigen Tape

ÅDatentransfer / Austausch

Åé

IBM Produkte: 

ÅSingle Drive: LTFS SE (kostenfrei)

ÅLibrary Version: LTFS LE (kostenfrei)

ÅIntegriert in GPFS: LTFS EE

ÁSpectrum Scale & Spectrum Archive

FilesCartridge 1

Library

Cartridge 2
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IBM Spectrum Archive: A new Tier is born

>> the ñTape Tierò
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Spectrum Scale plus Spectrum Archive - Changing the economics of 

storage with low cost file system based storage

ÅSeamlessly incorporates tape storage to keep data online at much 

lower costs

ÅData still listed in directories

ÅOnce data is accessed it is moved to disk

ÅOther than longer access times, users have no idea data is stored on 

tape

Featuring the award winning Linear Tape File System (LTFS) 

technology

ÅUp to 10TB in single tape cartridge now, 220 TB tape cartridge in 

future (Research Demo in 2015)

Flash 

Gold Pool

Disk

Silver Pool

Tier 1 Tier 2

Single name space

Spectrum Scale

CIO Finance Engineering

Tape

LTFS

Tier 3

Spectrum Archive
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V1.R1.0.0 (GA in 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)

Spectrum Archive (LTFS) EE - Evolution
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Whatôs New in Version 1.2.2 (GA in Jan/2017) 

1. Redundancy: Supports Multiple Tape Library Attachment per GPFS cluster

VData replication to the pools in separate libraries for additional data resiliency

VTotal capacity expansion beyond single library limit

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

VWORM cartridge for long-term records retention applications

VSupports IBM 3592 WORM Cartridges (3592-JY and 3592-JZ Tapes)

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

V2.5x-4x capacity in the same data center floor space (comparison with LTO-6 & LTO-5)

VSupports the migration of file larger than 2.xTB (up to 6TB)

1. Performance:

Voptimization by grouping large number of files at migration

VFaster tape management operations (reconciliation, import, and export)

2.    Ease of use: 

VEase the tape recycling after the file expiration (quick check of empty tape)

VAllows the deferred tape maintenance for the write fenced tapes
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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

http://www.ibm.com/support/knowledgecenter/ST9MBR_1.2.2/ltfs_ee_ichome.html

http://www.redbooks.ibm.com/redpieces/abstracts/sg248333.html?Open

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

http://www.ibm.com/support/knowledgecenter/ST9MBR_1.2.2/ltfs_ee_auto_install.html

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

http://www.ibm.com/support/knowledgecenter/ST9MBR_1.2.2/ltfs_ee_installing_preparation_software_linux.html

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

http://www.ibm.com/support/knowledgecenter/ST9MBR_1.2.2/ltfs_ee_how_to_upgrade_from_version_11x.html

IBM Spectrum Archive Enterprise Edition 

(Spectrum Archive EE) Version 1.2.2 Release Details
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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)
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ÅAllows to connect to two tape libraries to a 

GPFS cluster

ÅThe second library can be the same library 

model as the first one, or different model

ÅExample 1: 1st Library = TS4500, 2nd

Library = TS3310

ÅExample 2: 1st Library = Logical Library in 

TS3500 with LTO drives, 2nd Library = 

Another Logical Library in same TS3500 

with TS1150 drives

ÅAn EE node will be connected to one of two 

libraries

ÅThe libraries can be connected to GPFS 

cluster in single site, or can be placed in the 

metro distance locations via GPFS 

synchronous mirroring (stretched cluster) Example configuration of 4 node EE system with 2 libraries

Library 1

Pool 
2S

Pool 1P

EE Node 1

F F

D D

T1 T2 T3

T4 T5

Ethernet

Library 2

Pool 
2P

Pool 1S

D D

Ta Tb Tc

Td Te

D D

EE Node 2

F F

EE Node 3

F F

EE Node 4

F F

D D

GPFS Native 
Client

GPFS Native 
Client

GPFS Native 
Client

GPFS Native 
Client

GPFS Native 
ClientCIFS/SMB Client

GPFS Native 
Client

GPFS Native 
ClientNFS Client

GPFS Native 
Client

GPFS Native 
ClientFTP Client

SAN

Redundant Pool Pair

Redundant Pool Pair

EE Node Group 1 EE Node Group 2

GPFS

EE Cluster



TS4500 Automatic Media Verification
Pro-actively verify the ability to read data stored on tape from any open systems application

ÁSimple policy designates policy period, start 

date, and media verification drives for the logical 

library

ÁResults are viewable in the Cartridges and Events 

pages of the TS4500  GUI

ÁNotification of failure sent via SNMP, email, or 

syslog

ÁWorks with any open systems application*

ÁFREE OF CHARGE

Á*Not supported with application-managed encryption (decryption required) 16


