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Disclaimer C':' f)

Storage Scale

IBM's statements regarding its plans, directions, and intent are subject to change or withdrawal without notice at IBM's sole
discretion. Information regarding potential future products is intended to outline our general product direction and it should not be
relied on in making a purchasing decision. The information mentioned regarding potential future products is not a commitment,
promise, or legal obligation to deliver any material, code, or functionality. The development, release, and timing of any future
features or functionality described for our products remains at our sole discretion.

IBM reserves the right to change product specifications and offerings at any time without notice. This publication could include

technical inaccuracies or typographical errors. References herein to IBM products and services do not imply that IBM intends to
make them available in all countries.
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Warum Tape W|cht|g fur jedes Datacenter ist?

Cost

@Hyperscale

HDD Cost 3,7 x Tape
Ref: MS Azure 2016
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HDD/Cariridge Capac
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INISIC Tape Capacity
Scaling 40% CAGR

vs HDD less than 10%
CAGR
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Data Center
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Tape Storage

= 1952: 1,4 MB -> 2023: 50 TB

= Tape Media ca 1100 m lang, 72 Zoll breit => ca 14 m? ,Speicher’-Flache (vs 0,02 m* HDD)

= Sequentielle Aufzeichnung
+ 32 Tracks parallel (32 Schreib/Lese-Kopfe) -> Zukunft 64 Tracks
* Aufzeichnung vom Anfang des Bandes bis zum Ende und wieder zuruck -> 500x
- Tape ist langsam?
- Schreib/Lese-Geschwindigkeit 400 MB/sec nativ (bis zu 900 MB/sec) pro Laufwerk

12 m/sec

» Mittlere Zugriffszeit ca 45 sec
16 m/sec

= Trennung von Schreib/Lese (Laufwerk) und Speicher (Kassette)
* Native/Physikalischer Air-Gap !!

= Erhohung der zukunftigen Kapazitat durch Track-Density auf der Kassette

* Verbesserung der Schreib/Lese-Geschwindigkeit durch Erhohung der Schreib/Lese-Kopfe im Laufwerk
= Skalierung der Kapazitat und der Performance (im Gesamtsystem) erfolgt unabhangig voneinander

= Laufwerk ca 50W, Library ca 200W, Kassette = OW
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Datenwachstum vs Storage-Technologie

WD 6TB (2013) 6 platters

« HGST 10TB Drive (2015) 7 platters - CAGR 29%
14 TB 9 platters (2017) — CAGR18%

\ « 15 TB 9 platters (2018) — CAGR 7,1%

L 16 TB 9 platters (2019) — CAGR 6,6%

« 18 TB (2020) — CAGR 8%

« 20 TB (2021) - CAGR 11%

« 22 TB (2022) - CAGR 10%

« 30 TB (2024)

= Exponentielles Wachstums vs. HDD Kapazitatswachstum abflacht

T oda\j

Storage CAGR

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

® HDD o Jag =e=LTO emmExpon.(HDD) ess=Expon. (Jag)
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Tape-Entwicklung fur die Zukuntft
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IBM Research Ruschlikon: Tape Technology
Demonstration December 2020

Areal recording density :
317 Gb/in?

-> 580 TB cartridge capacity

317 Gbh/in2 demonstrates the sustainability of the INSIC Tape Roadmap
34% CAGR in Areal Density for the next decade

rouyew {317 Gb/in?
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Nachhaltigkeitsvergleich: HDD und Tape

Tape spart Kohlendioxid

https://www.storage-insider.de/viele-areumente-fuers-
speicherband-a-826c85b3b82f3380840dc580096682d0/

* 97% wen Ig er Ene g leverbrauch 1”“ PB ten years of €02e emissions Steiger: ,Hard Disks erzeugen nach

2,507

Daten von Seagate 2,32 Kilo
Kohlendioxid pro Terabyte und
Jahr. Bei Band sind es 114 Gramm."

* 95% weniger Kuhlung notwendig
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Den negativen Spitzenreiter gibt
100%HOD _ 40%HDD/é0% Tope  100% Tape die SSD: Bei ihr sind es 5,7 Kilo

Der Vergleich zeigt: Der Kohlendioxidaussto Kohlendioxid-Aquivalente pro TB

einer Tape-Speicherung ist sehr viel geringer 11nd Jahr. Was die Daten bedeuten
als der von Festplatten. SSDs wiirden noch

schlechter abschneiden.

« 17x groldere Storagekapazitat (Density)

wenn man sie auf grofiere

Total 10 year CO2e production (Bild: ETH Ziirich/Riidiger) Speichermengen hochrechnet,
25000000 zeigt ein Beispiel. EWC@ Cak‘)nV:n HbDD . IBM Ultra-Dense
ystem by Faceboo Tape
0] p

20000000 57 A) > 8 ’ O/
o .
S 15000000 Redulctlon 0 9
ol : ﬁ
€ 10000000 : .
3 mscre VErFINgErung CO2 Q2

5000000 CO,e Report Re Ct|o N
0 https://www.ibm.com/downloads/cas/YE5SWAQOB
0% 25% 500 007 75% 100%
% data on Tape Avarageof data Break-dow-n- of the CO,e and Other _P05|t|ve
ehiat 16 cold Sustainability Impacts of IBM Physical Tape Products
mHDD CO2e mTape CO2e The Product Life Cycle

Brad Johns Consulting LLC — Reducing Data Center Energy Consumption and Emissions with Modern Tape Storage IBM Systems
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IBM Storage Scale & Archive: Policy-basierende Kostenoptimierung

Small files last accessed
> 30 days

*Storage Archive integriet sich in Storage Scale als
,1ape Tier*

A”t°mat'°“ -Storage Scale stellt Global Name Space bereit

-Storage Arcive migriert Daten zu Tape

System pool * Transparent fur die End-User

(Flash)
_—) -Powerful Policy Engine
Gold pool
\(SSD)F Siver poolis >60% fl -Daten/Files werden von Disk to Tape (pre) migriert

accessed today
and file size is
<1G

Drain it to 20%

Silver pool

(NL SAS) *Anhand von Policies (oder Filelists)
Spectrum Archive *Unterstutzt mehrere Kopien

Send it back to Silver
pool when accessed

*Daten/Files werden recalled bei Zugriff oder by Command
TS4500 *Transparenter Zugriff auf Daten-Tape mittels LTFS

IBM Systems



Storage Archive

Users and application
ﬁ . = |

Protocol Services

= Verfugbar fur Red Hat on x86 and Power LE
and Storage Scale

= Unterstutzt IBM Tape Libraries und LTO &
Jaguar Drives

= Scale out Architektur mit Load-balancing uber
multiple Nodes und Tape Drives:

* Archive Nodes
» Tape Drives
- Kapazitat/Anzahl Kassetten

[ Tape Library }

Storage Archive

IBM Systems



S3 Tape

= S3 ermoglicht einfachen Datentransfer

= Applikationen nutzen vermehrt S3 fur Archiving und Air-Gaping der Daten

= Grolder werdende Datenmengen erfordern Archiving and Tiering

= Steigende Kosten bei Off-Prem Archiving zwingen zu kostengunstigen On-Prem Losungen

= Entstehung eines S3 Tape On-Prem Ecosystem

*Verschiedene Losungen fur verschiedene Anforderungen
- POINT Archival Gateway, HPSS, Storage Protect, Storage Scale....Daimondback S3

IBM Systems



Diamondback S3 — tape object storage
(Planned 2024)

= |BM Diamondback S3 stellt S3 Object Interface mit cost-efficient Tape
Storage zur Verfugung

= Easy-to-use und easy-to-integrate solution

= Support fur IBM Diamondback Tape Library
*Bis zu 27 PB in einem 19" Rack
* TS4500 und TS4300 in spateren Releases geplant

= Skalierung in spateren Releases geplant

= Kann direkt von bestehenden S3 kompatiblen Software genutzt
werden um:
- Cold Data kostengunstige und ohne Zugriffs/Transferkosten zu speichern

* Physical Air-Gap fur Backup-Daten

Hosted Prototype:

A storage architect can sign up for a 14-day shared trial on a Diamondback S3 managed by
IBM, so they can verify the behavior of S3 for tape Sigh-up Now!

IBM Systems


https://epwt-www.mybluemix.net/software/support/trial/cst/welcomepage.wss?siteId=1902&tabId=5219&w=1

| evels von Air-GAP

Physical Logical
TAPE Object Storage Immutable Storage & Cloud
Safeguarded Copy

Tape ist das einzigste physical
Air-Gap Medium. Es ist offline
und kann leicht ausgelagert

werden.

Ermoglicht patentierte

SecureSlice Encryption und

SEC 17a-4 Compliant

WORM

Immutable Storage (WORM =

write once, read many media
protects data from being over-written

with malware™) und andere
Zugriffsebene.

* true as of today

Sichern der Daten in die Cloud

Erméglicht WORM (“immutable”  [LAALEEIE AR [[= Trgnnung der
oder “append-only” Funktionen) Daten von verschiedenen

Diese konnen nicht geandert, Netzwerken.
encrypted oder geldscht werden.”

amazon

webservices™

Y Google Cloud

Safeguarded Copy
'ol OR Spectrum ESS

* true as of today




Tape ist das einzig Wahre Air-GAP!

= Tape ist offline

= Tape ist ein sequentielles Medium
*Nur ein User/Job zur gleichen Zeit

= Daten auf Tape konnen nicht geloscht

werden Ransomware
= Daten auf Tape konnen nicht geandert & | =
werden :

= Daten auf Tape konnen nur uberschrieben
werden

* Dauert pro Kassette zw. 8-14h

= ,IBM Safeguarded Tape” Online disk data is wh
exposed to corruption s

The Last Line of Defence!

IBM Systems



Beispiel: Veeam & Angriff auf Tape

Erasing Tapes

If you do not need the contents stored on tape, you can erase tapes. Veeam Backup & Replication supports two options for erasing data:

ort erase (fast) — use this option to speed up the erase process. The short erase operation does not physically erase data written on thel’%ape. It simply loads the mpE
- r. Mote that short erase is not supported by some tape devices.

= Client mit Veeam und Tape Sicherung

= Hacker startet um 00:45 Uhr den Befehl o
,Erase” Tape —

2. Navigate to the list of tapes either under Media Pools or under Libraries » LibraryName node > Media > Online.

" 3. Select tapes you want to erase and click Erase on the ribbon. Choose the type of erase and click OK.
[ | Ad m I n e n td e C kt u m Ca O 9 " O O l | h r Alternatively, you can right-click selected tapes and select Erase tape. Next, choose how the tape should be erased and click OK.
| | | ]

: Backupﬂwurde erfol.gr.e.l_ch beendet | = Veeam - Practical tips to prevent ransomware
- Ungewohnliche Aktivitaten auf den Drives attacks on backup storage

= Analyse zeigte ungewohnliche Aktivitaten | | |
* The ransomware threat is real and it's much more than just a

= Veeam Server wurde gestoppt — ca 10:30 PC problem. Here at Veeam, we see customers and partners
Uhr encounter ransomware in a number of situations including the

. _ _ ~ data center. One important part of being resilient to ransomware
= ,Nur® 3 (unwichtige) Tapes wurden geloscht is being able to recover from backups.

e (slow) - use this option to clear all data written to tape. The long erase operation loads the tape to the drive, rewinds the tape and physically erases all data

, , . 2. Have offline storage as part of the Availability
= Mittlerweile mehrere Falle bekannt strategy

* Alle Tapes wurden geloscht mit ,Short erase”

One of the best defenses against propagation of ransomware encryption to the backup storage is to have offline storage. There
are a number of offline (and semi-offline) storage options for Veeam, explained below:

Media Characteristic

Tape Completely offline when not being written or read from.

=SS ———

S — e - — - e e ——

IBM Systems



Tape / Air-Gap Stufen => Safeguarded Tape

1. Backup allgemein

2. Tape Backup in Tape Library

3. Auslagerung von Tapes (Copies/Duplicates) in ,Safeguarded Tape”
* LL ohne Drive (od mit Media Verfication Drive)
- Checkout LibVol libname libvol Remove=bulk/no

+ Create Logical Library | = Actions @ o riter | B

+  Use cli/RestAPI/WebGUI to move cart to ,Safeguraded Tape” lame 2 ype [Cantndges
Script (GitHub): safeguardedtape.py --sourcelLogicalLibrary xxx --targetLogicalLibrary 605_BETA 3592 5
- Kein physikalisches Movement notwendig <FlectronicVault Lo 1
*  Media Verfication moglich Hydra_VEC 392 36
- Cartridges sind vom Applikations-Server nicht mehr sichtbar/zugreifbar EZ—EE; o [ ﬁf ;
. . s . | _le3nmng
- Tape Library mit Schlosser sichern I o s
PFEMZJAG 3592 312

5. Schreibschutz auf den Kassetten in der Library

6. Library FC/SAN offline nehmen

/. Auslagerung der Tapes
a) |O-Catridges Magazine
b) in Vault
*  Encryption der Tapes

The Last Line of Defence!

IBM Systems



Tips/Empfehlung

= Physikalisches Offline Backup !
= Spectrum Protect DB muss auf ein "Air-Gap" gesichert werden.

= Folgende Punkte sollten kurzfristig uberpruft werden sollte:
*a) Regelmaldige Sicherung der volhist und der Device Config auf ein "Air-Gap" Medium
*b) Sicherung des disaster recovery manager (DRM) auf ein "Air-Gap" Medium
»¢) Sinnvolles Einsetzen von Colocation um ein schnelles Restore von Tape zu ermoglichen

= Backups monitoren

*Besonders an Wochenende und besonders an langen Wochenenden (Weihnachten, Ostern,
etc.)

» Tape Mounts/h monitoren -> RestAPI

IBM Systems



IBM Tape Produktfamlie

IBM Spectrum Protect / IBM Spectrum Archive

Whats new!
3 1 HH
T S 2900 November 2018
. TS1160: 20 TB / 400 MB/sec
* 9 Slots Oktober 2019
LTO 7 TS7770: Power9, Cloud-Tiering
60 TB 48 HH TS1160: Ethernet-Anschluss
. — Mérz 2020
SO hilheee 16 FH B TS4300 TS7770: Rackmount-Option
LTO8 * 40 — 280 Slots August 2021
«12TB e hi . TS7770: SSD Cache
360 MB/sos bis zu 21 Drives September 2021
LTO9: 18 TB / 400 MB/sec
LTO9 Oktober 2022
\ -
18 TB 14xLTO9 ___ Diamonback: 14xLTO9, 1584 Slots
« 400 MB/sec . August 2023
Diamondback TS1170: 50 TB / 400 MB/sec
* 1584 Slots Januar 2024

TS4300: 640 Slots, 48 Drives

S
i —-
- =
— TS1130 |
i \

|
b

TS1150
«10TB
* 350 MB/sec

TS1160 128
20 TB \\\\\\\\‘

T1S4500

« 400 MB/sec * 100 - 23170 T\?‘ZS? ?u(: zOS
TS1170 sl
«50TB
Media *« 400 MB/sec TSLM
Tape Drives Tape Libraries Tape Virtualization & D2D

IBM Systems



EOS/EOD

* TS3500 ->EOD 31.12.2021 EOS 31.12.2023
* LTO4 -> EOS 31.12.2023

* LTOS -> EOS 31.12.2024

* 3592-E06 (TS1130) -> EOS 31.12.2023!

* 3584-L/Dx3 (TS3500) -> EOD 31.12.2020 EOS 31.12.2023!
 TS3310 -> EOD 31.12.2020 EOS 31.12.2023

WFM

* LTO7 ->WFM 31.12.2023 fiir die TS4500
-> WFM 30.06.2024 fiir die TS4300

* SingelModeFC LTO Drives ->WFM 31.12.2023

IBM Systems



Tape Drive History and Roadmap

LTO Generations LTO-5 LTO-6 LTO-7 LTO-8 LTO-9 LTO10 LTO11
Capacity (Native) 1.5TB 2.5TB 6TB 12.0 TB 18 TB Up to 36 TB Upto72TB
Other Format 800 GB 1.5 TB (L5) 2.5TB (L6) 9 TB (M8) 12 TB (L8) Up to 18 TB (L9)
Capacities (400 GB R/O) (800 GB RIO) (1.5 TB RIO) 6 TB (L7)
Native Data Rate | 140 MB/s 160 MB/s 300 MB/s 360 MB/s Up to 400 MB/s Up to 500 MB/s | Up to 1000 MB/s
FC-32Gb for FH, FC-16Gb
for HH; 12Gb SAS
2010 2013 2015 2017 2021
4>
2008 2011 2014 2017 2018 2023 LTO10+6-12 months
TS1130 TS1140 TS1150 TS1155 TS1160 TS1170 TS1180
New Format Up to 120-80 TB
Capacity (Native) Up to 50 TB (JF) Ub t (5‘:,G-|)-B JF
0TB (JE) Pfo0 5 (F)

4TB (JC)=1) 77TB (JC) 7TB (JC)
1 TB (JB)5”1.6 TB (JB)

10 TB (JDQ‘S B (wa TB (JD)

640 GB (JA)
Other Format 700GB (JB)| 1 TB (JB) 4 TB (JC) 7 TB (JC) 10 TB (JD) JE/JF
Capacities (Native) | 500 GB (JA)| 700 GB (JB) 4 T8 read only (JC) 7 TB (JC)

300 GB (JA) | (All JA R/O) 4 TB (JC)
Native Data Rate 160 MB/s 250 MB/s 360 MB/s 360 MB/s 400 MB/s 400 MB/s Up to 1000 MB/s

FC-16 FC-32, 25 GibE
FC-16

Any statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. IBM Systems




LTO-9

= LTO 9 Full High Drive — fur TS4500

18TB nativ Kapazitat
12TB, LTO8 Media read/write

8Gb Fibre Channel und 12Gb SAS
Bis zu 400MB/s

= Integration in TS4500 & TS4300
FC und SAS Anschluss

Bis zu 417PB (uncompressed)

= Verfugbar seit 10. Sept. 2021

= LTO 9 Half-High und TS4300 seit Dezember 2021




LTO-9
= LTO-9 Media Optimization
= Performed on the first Initialization/load of an LTO-9 media
= Performed only 1 time at the first load/intialization®

= Most effective when performed in the final install ecosystem
=  Min=18 min, Avg=18-40 min, Max=1 hours
= Do not use pre-initialized Media

=  With SP use “Label libvol”

=  Or use the WebGUI

| * Create Logical Library || = Actions ]I_O»._E.uer L& —
. Reassign...
- Or use TS45OO CLI . moveTODrlve <VO LSER> <-f# -C# -r#> / E Unassignel| Unassign
moveFromDrive <-f# -c# -r#> W v |
® 60s_BETA || Move v Teby
.i ; Properties @e
el DannyTesi| 1| Touo siot
1
g@ Encryption (0 Cartridges) Lm0
® .i Greg-Test (4 Cartridges) 3592
® gl Hydra_VED (34 Cartridges) 3592
® gl UIFS_EE (3 Cartridges) 3592
< @@ LT09_Beta_Testing (3 Cartridges) LTO
LTOS01LE Slot F3, C6, R13, T10
SYD197LY Slot F3, C2, R6, TO
SYD199L9 Slot F3, C2, R5, TO

IBM Systems



Media Optimization for IBM tape libraries

= With ITDT-SE 9.6.1 a new scripting parameter librarymediaoptimization was introduced.

= Syntax: librarymediaoptimization [-start number] [-slots numberofslots] [-drives numberofdrives] [-drivelist
identifiers]

Parameters:

» -start number:
number should specify the first storage element address which should be used for the media optimization.
default: first storage element address

* -slots numberofsiots:
numberofslots specifies the number of cartridges which should be used for the media optimization.
default: number of storage elements

* -drives numberofdrives:
numberofdrives specifies the maximum number of drives used for the optimization.
default: all drives are used

- -drivelist identifier(s):
identifiers is a comma separated list containing the drive element address or the drive serial number
default: all drives are used

IBM Systems



IBM LTO G8, G7 and Gb6 FH and HH Comparison

Function IBM IBMLTO9 | IBMLTO9 IBM IBM IBMLTO | IBMLTO | IBMLTO | IBMLTO7HH | |IBMLTO | T10000
TS1170 FH HH TS1160 TS1155 8 FH 8 HH 7 FH 6 FH D
Capacity (Native ) 50 TB 18 TB 18 TB 20 TB 15TB 12 TB 12 TB 6.0 TB 6.0 TB 25TB 8TB
Compressed 45 TB 45 TB 60 TB 45TB 30 TB 30 TB 15.0 TB 15.0 TB 6.25TB
Capacity
Data rate 400 MB/sec | 400 MB/sec | 300 MB/sec | 400 MB/sec | 360 Mb/sec 360 MB/s 300 MB/s 300 MB/s 300MB/s 160 MB/s ME?Z
secC
Compression 750 MB/sec 720 MB/sec 900 MB/sec | 750 MB/sec 750 MB/s 750 MB/s 750 MB/s 750 MB/s 400 MB/s
i (SAS) (SAS)
data Rate (2.5:1)
1000 MB/sec 700 MB/sec (FC)
(FC)
Max Sustained 1600 MB/sec 750 MB/sec 720 MB/sec 1200 MB/sec 800 MB/sec 500 MB/s (SAS) 500 MB/s 500 MB/s 500 MB/s (SAS) 502 MSB/s
transfer rate (SAS) (SAS) 700 MB/s (FC) (SAS) (SAS) 700 MB/s (FC) (SAS)
1000 MB/sec 700 MB/sec 700 MB/s 700 MB/s (FC) 700F'\C/:IB/S
(FC) (FC) (FC) FC)
Host Interfaces FC-16Gb FC 8 Gb FC 8 Gb FC-16Gb FC-8Gb FC-8Gb SAS-6Gb FC-8Gb SAS-6Gb SFAS-6Gb FC-16
SAS SW/LW SW/LW SAS Both dual SW/LW FC-8Gb | Both dual FC-8Gb waroons |
SAS SAS Ethernet ports dual ports dual ports ports dual ports
Speed Matching 177-400 177-284 122 — 400 110 - 360 110 - 360 100- 100-300 100-300MB/s 40-160 120/250
MB/sec MB/sec MB/s MB/s MB/s 300MB/s MB/s MB/s MB/s
Buffer 2 GB 1 GB 1 GB 2 GB 2 GB 1 GB 1 GB 1 GB 1 GB 1GB 2GB
Media to Load / 12 sec / 31 17 sec/ 16 sec / 12 sec / 31 12 sec/ 22 15 sec/ 24 15 sec/ 15 sec/ 20 15s/20s 12s/17s | 13s/23
S
Unload sec 30-165 sec 56-186 sec sec sec sec 24 sec sec
Rewind speed 12 m/sec 18 m/s 12,4 m/s 10 m/s 9 m/s 10 m/s 9 m/s 10 m/s 10-/13
m/s
Locate speed 12 m/sec 18 m/s 12,4 m/s 10 m/s 9 m/s 10 m/s 9 m/s 10 m/s 10-/13
m/s
Average file 45 sec 45 sec 65 sec 45 sec 45 sec 59 s 60 s 56 s 60 s 62s 50 sec
access
Media length 1035 m 1035 m 1163 m 1075m 960m 960m 960m 960m 846m
Tracks 18 944 9 856 9 856 8 704 7 680
BER 10M9 10M9 10720 10*M9 109 10M8

IBM Systems




IBM TS1170 Tape Drive

» Groldte Kapazitat und hochste Performance 2 ® 5 X

« 50 TB native Kapazitat — JF-Kassette (only)
Bis zu 150 TB pro Kassette bei 3:1 Kompression Greater
*Bis zu 50 PB pro TS4500 Frame Capacity

* 400 MB/sec Durchsatz
*Bis zu 900 MB/sec bei 3:1 Kompression

* Encryption, WORM, LTFS
» 16 Gibt Dual-ported FC, 12 Gbit SAS
» Upgrademoglichkeiten von TS1160

» Verfugbar seit 25. August 2023

IBM Systems



154300 Tape Library

Modular Tape Library
Bis zu 11,5 PB nativ Kapazitat (LTO9)
1 Base Unit + bis zu 15 Expansion Module
40 bis zu 640 LTO Slots

5 1/O Slots pro Modul

Bis zu 48 LTO Tape Drives
pro Modul 3 HH LTO Drives od 1 FH Drive
LTO 6, 8 oder 9 Tape Drives
Dual-ported 8 Gbit FC
Dual-ported 6 Gbit SAS




154300 Skalierung
Base Module - L3A

« 720 TB nativ Kapazitat (LTO9)
« 3HHLTO Ultrium 9, 8, 7 oder 6 Tape Drives

. oder 1 FH LTO Ultrium 9, 8, 7 or 6 FH Tape Drives und 1 HH LTO Ultrium 9,
8, 7/ or 6 Tape Drives

« 51/0 Slots

* Optional redundant power supply
Desktop oder Rack Mount
Rack Mount optional fur 3U Base Module
« Rack Mount required fur 6U to 21U Konfigurationen
Nur ,neue” (ab 23.01.2024) L3A konnen bis zu 15 Expansion supporten

Expansion Unit - E3A
« 720 TB nativ Kapazitat (LTO9)
« 3HHLTO Ultrium 9, 8, 7 oder 6 Tape Drives

. oder 1 FH LTO Ultrium 9, 8, 7 or 6 FH Tape Drives und 1 HH LTO Ultrium 9, 8, 7 or 6
Tape Drives

Option: 5 I/O Slots
Optional: Power Supply

IBM Systems




IBM TS4500 (3584) Tape Library

= Enterprise Tape Library — Weiterentwicklung der TS3500 — Generation 4

= Modulares skalierbares Design https://youtu.be/IRGz-tNBeXM
* Von 100 bis 23 170 Kassetten, 1 — 18 Frames
- Easy Expantion (add Frame <1h)

= Hochverfugbarkeits / Enterprise Features
* Dual Gripper (Standard), Redundante Power Versorgung (Standard),
*  Redundanten Library Kontroller und Kontrollpfade
* Dual Accessor — HA (optional) — Neu seit Mai 2016

= Beste Performance
- Schnellste Robotik+unique Gripper-Design; Drives verteilt (nicht centralized)
*  Floating HomeCell und Cartridge Caching

= Laufwerke
« LTO 5-9 und TS11x0: Dual Ported 8/16 Gbit FC, SAS und Ethernet

= Higher Density mit neuen HD-Frames mit bis zu 16 Tape Drives
» Bis zu 774 Slots und bis zu 12 Tape Drives im 1. Frame
* Bis zu 970 Slots und bis zu 16 Drives in den Erweiterungs-Frames
= Ease-of-Use
* Moderne GUI und schneller Controller mit mehr Speicher
= Neues, verbessertes ,,Integrated Management*
= ,,Automatic Media Verfication
= LTFS Library Edition, Encryption, Safeguarded Tape

https://youtu.be/IRGz-tNBeXM
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* GET fvl/reports/drives
HITES1.1 Z00 OK

TS4 50 O R E ST AP I Content-Type: application/json
Content-Length: 1503
S bash-4.35 sudo ./itdt -f /dev/smc3® ros GET /vl /accessors |
HTTP/1.1 208 OK
Content-Type: application/json

JSON resources include accessors, Content-Length: 463
cartridges, drives, node cards, events, tasks, 1
and hourly reports for d_ri.ve gnd library e e, ‘accessor_Aa",
health, performance, utilization, and T oty
environmentals. "barCodeScans": "288286",
> GET /vl/re "travelX": "10016",
ACTE Lol 2T "travelY": "14739",
. _ _ _ o "getsGripper1": "4527",
New monitoring option - designed to provide |, "putsGripper1”: "4526",

. . e "getsGripper2”: "4532",
detailed and actionable states for all "putsGripper2”: "4511"
resources in the library. *

"location”: "accessor Ab",
"state": "onlineActive",
Innovative REST over SCSI (RoS) approach [ i e
supported via ITDT v9.4 v “travelx': "2946°,
_ ) travelY": "2223%,

"getsGripperli™: "179",
"putsGripperi”: "173",

REST over Ethernet available since Nowv. Qe S e

putsGripper2”: "165
2024 : }
Exit with code: @

DS -£ l
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Tape - Environmental specifications

= https://www.ibm.com/docs/en/ts4500-tape-library/1.8.4?topic=planning-environmental-
specifications

Table 1. Equipment environment specifications for the tape library

Figure 1. Psychrometric chart showing recommended and allowable operating environments for the tag

s

Product operation (equipment is powered on) Psychrometric Chart
.. i 0040
Dry-bulb temperature Humidity range, non-condensing P I -
Maximum Maximum wet-bulb dew point ammlum
Allowable? Eecommended rate of Allowable Recommended rate of temperature® temperature® elevation
change change
16to32°C 16 to 25°C 5°C/hour 20% to 20% to 50% 5?6 Il 3050 m
(60 to with no 26°C (79°F) 22°C (72°F) 0.030
(60 to 77°F) (9°F/hour) 80% RH RH . (10,000 fee
90°F) condensation
Energieeffizienzgesetz: i
https://netzpolitik.org/2022/energieeffizienzgesetz-wie-rechenzentren-klimaneutral-werden-sollen/ [ 2
. . . =]
....BIs 2027 sollen Rechenzentren in Deutschland klimaneutral werden... 3
22° C max dew
for 751160 driwp: Sy / %
Ab 2028 durfen Betreiber*innen Rechenzentren nicht mehr auf weniger als = f’/f 5
s . : “ owable 0.010
27 Grad herunterkuhlen. Fur Neubauten gilt das sogar schon ab 2024
_____,_gH-Iﬂ'ﬂ-
Recommended
_-—___-—_____________._.
: . . 0.000
10 15 20 5 30 s

Dry Bulb Temperature (*C)
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AIr Flow

= Luftungsplatten vor/unter den L-/D-Frames

Air Flow - Front Isometric Air Flow - Rear Isometric view
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= S25 L25 D25 S25 S25 D25 D25 D25 S25
(F\Ii O Drives 8 Drives 8 Drives O Drives O Drives 8 Drives 8 Drives 8 Drives O Drives
— 0 max Dr 16 max Dr §16 max Dr | O max Dr 0 max Dr 16 max Dr §16 max Dr J§16 max Dr J§ O max Dr
TR TR
6,82m

A
A 4

(] Bodenplattenausschnitt

Bodenplatten mit Luftaustritt (LGftung)

= https://www.ibm.com/docs/en/ts4500-tape-library/1.8.4?topic=specifications-frame-models-125-d25
= https://www.ibm.com/docs/en/ts4500-tape-library/1.8.4?topic=planning-clearance-specifications-library
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IBM Diamondback

= Ultra Density — bis zu 1548 LTO9 Slots ~ 70 PB Kapazitat (27,8 PB)

* Pre-Loaded Option
800 Slots od. FullCapacity 1_ Height

« Bis zu 14 LTO9 Drives ~20 TB/h Durchsatz (it top ac)
*«SAS od FC/SAN

= 19” Rack

= TS4500 Funktionen
- CPF/DPF .
* Partitioning & Safeguarded Tape ” tf:fmﬂ;m s
* Encryption / WORM EE
- REST AP ==
- LDAP = |
- Spectrum Archive (LTFS) /,ﬂpﬁ
= Wartungskonzept o G oo
*1/3/5 Jahre Warranty 0 e ol
- Expert Care: Basic / Premium

(with covers)
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Diamondback

= Design: reduzierte Komplexitat | Consolidated
-Verringert Kosten Dual Grippers Electronics Tray
* Erhoht Verfugbarkeit

= Design Merkmale:

* Keine Expansion Frames

* Verringert Frame & Robotics
Maintenance

 Vereinfacht interne Library
Kommunikation und Elektronik
* Keine Slots an der Tur

- Kein ,Pivot” am Gripper

 Verringert Robotics Maintenance
* Kein Panel
» Kein |/O Station an der Tur
» Keine Dual Robotics

* Verringerte Firmware Komplexitat
» Grolde Synergie mit TS4500

14 LTO drive slots
1 Cartridge Service
Magazine

3 Columns, 5 Rows

1584 LTO cartridge
slots

—

9 Tiers for LTO

4 Columns
44 Rows for LTO

Robot

Cartridge slots
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Cartridge Service Magazine

* Magazine fur bis zu 10 LTO Cartridges
* Nutzt ein Tape Drive Slot
« LED Beleuchtung im Drive Schacht

* Geeignet zum Austauschen von Cleaning und Daten
Cartridges

* |Import/Export Operations...
...gesichert durch verschliel3bar Tur an der Ruckwand
...Im laufenden Betrieb moglich
...kein Eingriff im Cartridges/Storage Slots notig
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Specifications Compare

Ceare — ——— E—

Base Frames

Expansion Frames Upto 17/ Not Applicable Up to 15

Tape Drives Up to 128 Up to 14 Up to 48

Data Rate per hour Up to 184.3 TB Up to 20.2 TB Upto 51,8 TB
Supported Tape Drives 151140, TS1150, TS1155, TS1160 LTO-9 LTO-6, LTO-7, LTO-8, LTO-9

Supported Media

LTO-5, LTO-6, LTO-7, LTO-8, LTO-9

All drive supported Media

Storage Slot Configuration Up to 23,170 Up to 1548* 640
Native Capacity Up to 417 PB Up to 27.8 PB* 11,5 PB
|/O Stations 2 min, 8 Max 1 1 min, 16 Max
1/0 Slots Up to 144 10%* Up to 80
High Availability Robots 2 1 1

Service and Support

Distributed Systems Attach

IBM Service Support

Self-service CRU or IBM Service

Support

AIX®, MS Windows”®, Linux®, Unix®

*Active storage slots are determined by recommended reserve slots for system operations

**Intended for diagnostic, failure and expired cartridge I/O only

Self-service CRU or IBM Service

Support

IBM Systems



Veranstaltungen

= GSE Arbeitskreis Storage — 6.- 8. Mai 2024 — Karlsruhe bei Atruvia

= Future of Tape (FoT) Workshop — IBM Ruschlikon — 28./29. Mai 2024
 Einladung ,auf Request” — Mail an: weingand@de.ibm.com

= 17th GSE ISP Symposium September 25, 2024 - September 27, 2024
* https://www.gse.org/events/17th-gse-isp-symposium-2024/
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Ta pe 317 Gb/in2 demonstrates the sustainability of the INSIC Tape Roadmap
34% CAGR in Areal Density for the next decade

{ HDD Products

= Exponentielles Datenwachstum, aber nur noch geringe 1000.00 31? Gb/in?
Steigerungsraten bei HDD
= <10% CGR
= Tape: Kapazitatswachstum 30-40% pro Jahr

= Heute 50 TB ... in 10 Jahren uber 500 TB
= Sehr lange Lebensdauer von uber 30 Jahren

= Zuverlassigkeit
= Bit-Error-Rate wesentlich besser als HDD
= Tape ist offline => Tape Air-Gap

= Tape ist sehr schnell
= 1,4 TB/h —mit 20 Drives bis zu ~700 TB/d

= Energieeffizient und schutzt das Klima
= Kein Energie notwendig nachdem die Daten geschrieben wurden

= Hohe Speicherdichte, spart Stellflache - 20 PB/m? of tape Is
= Nur 1/5 der TCO von Disk — wird sich bis auf 38x in 2030 verbessern

100.00 -

b
o
8

-

Areal Density (Gbits/in?)

0.10

0.01 -

2011
2013
2015
2017
2019
2021
2023
2025
2027
2029

1989
1991
1993
1995 -
1997
1999
2001
2003
2005

The main net advantage

Online disk data is Use offline tape storage
exposed to corruption U for outstanding protection
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Thank
You!

May The Tape Be With
You




Disclaimers

Copyright® 2015 by International Business Machines Corporation.
No part of this document may be reproduced or transmitted in any form without written permission from IBM Corporation.

The performance data contained herein were obtained in a controlled, isolated environment. Results obtained in other operating environments may vary significantly. While IBM has reviewed each item for
accuracy in a specific situation, there is no guarantee that the same or similar results will be obtained elsewhere. These values do not constitute a guarantee of performance. The use of this information or the
implementation of any of the techniques discussed herein is a customer responsibility and depends on the customer's ability to evaluate and integrate them into their operating environment. Customers
attempting to adapt these techniques to their own environments do so at their own risk.

Product data has been reviewed for accuracy as of the date of initial publication. Product data is subject to change without notice. This information could include technical inaccuracies or typographical
errors. IBM may make improvements and/or changes in the product(s) and/or programs(s) at any time without notice. Any statements regarding IBM's future direction and intent are subject to change or
withdrawal without notice, and represent goals and objectives only

References in this document to IBM products, programs, or services does not imply that IBM intends to make such products, programs or services available in all countries in which IBM operates or does
business. Any reference to an IBM Program Product in this document is not intended to state or imply that only that program product may be used. Any functionally equivalent program, that does not
infringe IBM's intellectually property rights, may be used instead. It is the user's responsibility to evaluate and verify the operation of any on-IBM product, program or service.

THE INFORMATION PROVIDED IN THIS DOCUMENT IS DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY, EITHER EXPRESS OR IMPLIED. IBM EXPRESSLY DISCLAIMS ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE OR NONINFRINGEMENT.

IBM shall have no responsibility to update this information. IBM products are warranted according to the terms and conditions of the agreements (e.g. IBM Customer Agreement, Statement of Limited Warranty, International Program
License Agreement, etc.) under which they are provided. IBM is not responsible for the performance or interoperability of any non-IBM products discussed herein.

Information concerning non-IBM products was obtained from the suppliers of those products, their published announcements or other publicly available sources. IBM has not tested those products in connection with this publication and
cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

The provision of the information contained herein is not intended to, and does not, grant any right or license under any IBM patents or copyrights. Inquiries regarding patent or copyright licenses should be made, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.
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Trademarks

* The following terms are trademarks or registered trademarks of the IBM Corporation in either the United States, other countries or both.
— IBM, GDPS, Spectrum Storage, Spectrum Archive, Spectrum Scale, System Storage, System z, Virtualization Engine

= Linear Tape File System, Linear Tape-Open, LTO, the LTO Logo, Ultrium, and the Ultrium logo are trademarks of HP, IBM Corp. and Quantum in the U.S. and other countries.

= Other company, product or service names may be trademarks or service marks of others

IBM Systems




	Slide Number 1
	Disclaimer
	Warum Tape wichtig für jedes Datacenter ist?
	Tape Storage
	Datenwachstum vs Storage-Technologie
	Tape-Entwicklung für die Zukunft
	IBM Research Rüschlikon: Tape Technology Demonstration December 2020
	Slide Number 8
	IBM Storage Scale & Archive: Policy-basierende Kostenoptimierung 
	Storage Archive
	S3 Tape
	Diamondback S3 – tape object storage (Planned 2024)
	Slide Number 13
	Tape ist das einzig Wahre Air-GAP!
	Beispiel: Veeam & Angriff auf Tape
	Tape / Air-Gap Stufen => Safeguarded Tape
	Tips/Empfehlung
	Slide Number 18
	EOS/EOD
	Tape Drive History and Roadmap
	LTO-9�
	LTO-9�
	Media Optimization for IBM tape libraries��
	IBM LTO G8, G7 and G6 FH and HH Comparison
	IBM TS1170 Tape Drive
	TS4300 Tape Library
	TS4300 Skalierung
	IBM TS4500 (3584) Tape Library
	Slide Number 29
	Tape - Environmental specifications 
	Air Flow
	Beispiel -
	Slide Number 33
	IBM Diamondback
	Diamondback �
	Slide Number 36
	Specifications Compare
	Veranstaltungen
	Tape
	Slide Number 40
	Disclaimers
	Trademarks

