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IBM/Fujifilm Tech Demos
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- IBM Zurich, 580 TB demo testing
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Beyond BaFe and SrFe: Epsilon Ferrite

~2035
~1,000+ TB

eEpsilon Ferrite enabled by Focused Millimeter Wave-Assisted Magnetic Recording (F-
MIMR)*

* The present research was supported in part by the “Advanced Research Program for Energy and Environmental
Technologies / Development of a millimeter wave assisted magnetic recording method for magnetic tapes” project
(Ohkoshi Laboratory, The University of Tokyo / Nakajima Laboratory, Osaka University / Recording Media Research
Laboratories, FUJIFILM Corporation) commissioned by NEDO of METI. https://www.chem.s.u-
tokyo.ac.jp/~ssphys/english/research.html, Oct. 2020
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LTO Roadmap

LTO ULTRIUM ROADMAP

Addressing your storage needs
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PARTITIONING ENABLED LTFS | ENCRYPTION | WORM

NOTE: Compressed capacities assume 2.5:1 compression (achieved with larger compression history buffer).

SOURCE: The LTO Program. The LTO Ultrium roadmap is subject to change without notice and represents goals and objectives only.
Linear Tape-Open LTO, the LTO logo, Ultrium and the Ultrium logo are registered trademarks of Hewlett Packard Enterprise Company,

International Business Machines Corporation and Quantum Corporation in the US and other countries.

Please contact your supplier/manufacturer for more information.

—
Hewlett Packard
Enterprise

Quantum.

Hewlett Packard Enterprise Company, International Business
Machines Corporation and Quantum Corporation collaborate and
support technology specifications, licensing, and promotions of
LTO Ultrium products.
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IBM TS1100 Roadmap

TS1100 Enterprise

Compatibility Compatibility Capacity Capacity

Up ta 20 TH (JE)
‘l:';‘m'“:;‘“‘ Capacity 15 TE (JO) Up to 54 TE (JF) Up to 100 T [JG)
7B (JC)

15 TB (JD}

Other Format Capacities 10 TB [JO)

{Malive} 7 TB {JC)
4TH (JC. RIO)

Up to 400 MB/s Up to 500 MBis Up to 1000 MB/s

FC-18, 10 GigE (RoCEwd), FC-32, 12Gb SAS,
12Gh SAS P, L AL 777

.

TS1100 Enterprise Technology e i ”
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Innovation in Tape Libraries

Capacity* per 8 sq.ft. Capacity* per 11.3 sq.ft.

Quantum?
LTO-9: 69.7 PB

LTO-9: 75 PB

LTO-11: 279 PB LTO-11: 300 PB

Scalar i7,RAPTQR

»
Delivering Al Infrastructure!for

LTO-13:1.1 EB LTO-13: 1.2 EB

Hyperscale & EXascale Environments

with the Leading Cyberresillency and
LTO-14: 2.4 EB :

Ransomware Recovery.

LTO-14: 2.2 EB

Diamondback i

* Based on 1,548 carts

with 2.5:1 compression Based on 1,670 carts with

2.5:1 compression
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Moving Cold Data to Tape Simply Makes Sense

Compared to equivalent
HDD capacity, tape provides
for:

87% less energy usage

97% less CO2e over
lifecycle

78% lowerTCO

Air Gap capability

- Brad Johns Consulting, Aug. 2022

Online and offline tape consumes no energy unless being read or
written to by a tape drive, whereas HDDs are constantly spinning

24/7 consuming energy and generating heat.
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Cyber Security Defenses Improved with Tape Air Gap

Offsite/Offline Capable Tape Internet Connected Network

Simply put, an air gap has no electronic connection to the data on
the removable tape cartridge, therefore preventing unauthorized access.
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Active Archive Leverages Benefits of Tape

The Active Archive
Integrates Intelligent Software and Scalable Storage for the Optimal Archive Solution
Data Creation Primary Storage Cloud(s) Private,
Users & Applications HDD/SSD Public Hybrid

<
I Active Archive I / Geo Redundancy 1

~ — N\ ‘('7

Cache Buffer Intelligent Data /
HDD/SDD or NAS | Management Software
Block, File, Object - OL'i‘b':"’“i:i’ ”
e W . — Air Gap Disaster Recovery
e Fast Online Access drresinnn > Remote Libraries,
to Active Archival (LTFS) Offsite Ta
|| Tape Data —
= Ll
* Faster Workflows
— . J

The Active Archive Combines Software, SSD, HDD, NAS Nodes, Tape and Cloud Additional Copies of Data
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Tape Market Trend, Backup/Archive Applications Share, TRENDFOCUS, 12/22/23

Chart3
Native Tape Capacity and Long-Term Forecast by End Market, Application, Exabytes
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In Summary

- AI/ML driving demand for storage and active archive

1 Tape technology ready for future data growth

- Innovative tape solutions deliver on capacity, TCO, low
energy, CO2e, and cyber security
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