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Quick Overview of IBM Spectrum Archive




Tape Evolution — New Use Case with Linear Tape File System

File System Designed for Tape

— Not traditional use of Tape by TAR command nor Tape Backup Software

Allows the user to access to the data on tape using the file manager
(Windows Explorer), just like USB memory stick and CD/DVD

— Application program can access to the files directly without tape
backup/restore program or database  birectory structure
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LTFS Advantages

File System designed for Long-Term Retention and Media Portability

IAEED Award-winning technology, invented and maintained by IBM
NS * File System implementation available as open source since 2010

. Open Standard
SN IA « ISO/IEC 20919:2016
e Data structure on tape
ULy RIUMN » Two Partitions — Index Partition and Data Partition
T o « Industry Collaboration - SNIA Technical Working Group
— Version 2.4 approved in 2017
e Logo Program (Compatibility Testing) by LTO Consortium

Self-Describing
» Information Exchange by Tape — No Vendor Lock=-in
* No separate DB server for managing tape contents

Available as IBM Spectrum Archive
3 Editions; Single Drive Edition (SDE), Library Edition (LE), and
Enterprise Edition (EE)



Integrates tapes as low cost tier of your operational storage

Single Global Name Space
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BRERR BERRR

i‘—’h‘—’n-:

Tier 1 ($9) Tier 2 ($) Tier 3 (




IBM Spectrum Archive Enterprise Edition (EE)

Client Applications e Automated Data Management
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‘ Multiple Protocol Support

e Seamlessly incorporates tape storage under the single
namespace

 Keep data in active archive at much lower costs
» Policy-based data placement

 Persistent view of the data - data still listed in
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Mo A > rane Liyaries « Tape as the external pool of Spectrum Scale
Tier 1 _ Up to]500 PB e Tapes in LTFS format | | |
LRCIRZA (i TS115 Tape Drives * Exporting tapes to other site and accessible with

Linux: other LTFS software

Orderable from AAS or PPA

Trial Version available from IBM Web site e CLI, REST API, Grafana-based dashboard screen



Solution: Cost Optimization by Policy-based Multi-Tier Storage

Spectrum Scale
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Configuration Options and Considerations




Building Block Options for Scale Out
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1. Servers — spectum
e CPU - x86 or POWER Little Endian ,
» Software - Spectrum Scale and = g
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« Internal or External )
3. Tape Drive and Tape Media @)
e Drive Type (LTO or Enterprise Tape, , &
Generation) Spectrum ArchlveE Spectrum  Spectrum
« WORM or Non-WORM Server y: -

Zoning) Tape Library ¢
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e Interconnect (HBA, Switches,
4. Tape Library

e Up to 2 tape libraries for redundancy

e TS4500 and TS3500 (houses up to

20000 tapes)
e 19 inch rack mount TS3310 and TS4300
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Planning Considerations

Connecting to the existing Spectrum Scale cluster, or brand-new installation
Redundancy Level

File Size

Recall Ratio

Data Lifecycle

Performance Requirements (Operation Hours, Throughput)



Minimum Configuration (Ingest from External Filer)

NFS Client

1 1 1
JJ CIFS/SMB Client JJ GPFS Native Client JJ FTP Client

Ethernet

NAS Filer L1

()

Minimum disk space as the landing zone.
Migrate all files constantly to tape

— Legend

. Spectrum Archive Node

(logical) Tape Library
Fibre Channel or SAS Port
Tape Drive

Tape Cartridge

Disk or Flash Storage

SAN Connection
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Scale-out Configuration

NFS Client _IJ CIFS/SMB Client GPFS Native Client _IJ FTP Client _IJ

Ethernet
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Configuration with ESS

NFS Client
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GPFS Native Client
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Adding Spectrum Archive to Existing Spectrum Scale Cluster

NFS Client _IJ CIFS/SMB Client GPFS Native Client _IJ FTP Client _IJ

Ethernet
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Redundant Copy

NFS Client _IJ CIFS/SMB Client GPFS Native Client _IJ FTP Client _IJ

Ethernet
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Redundant Copy with Multiple Node

NFS Client _IJ CIFS/SMB Client GPFS Native Client _IJ FTP Client _IJ

Ethernet
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Note: Redundant copies might
be mounted to the drives
connected to the same node,
and the access to the file may
lost if the node goes down by
accident



Failure Isolation by Node Groups

NFS Client _IJ CIFS/SMB Client GPFS Native Client _IJ FTP Client _IJ

Ethernet
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Multi-Library Configuration (Library Redundancy and Capacity Scale-out)

NFS Client J. CIFS/SMB Client GPFS Native Client J_ FTP Client J.

Ethernet




Multi-Library Configuration with GPFS Stretch Cluster (Sync Mirroring)

NFS Client _IJ CIFS/SMB Client GPFS Native Client _IJ FTP Client _IJ
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Long Distance Replication by AFM IW mode

NFS Client _IJ CIFS/SMB Client GPFS Native Client _IJ FTP Client _IJ

Ethernet
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IBM Tape: Cost-efficient, reliable and secure storage

Improving storage TCO and scale out capacity

- Improve storage space efficiency with the new TS1160 Tape Drive
storing 2x more native capacity* per tape
— New JE Barium Ferrite media delivers improved TCO with greater capacity
— Supports Write Once Read Many (WORM) cartridges

— Provides faster native data rate of up to 400 MB/s to help avoid bottlenecks
when performing data intensive applications

— Adds dual-port 16 Gb FC support

- Enhances existing IBM TS4500 and TS3500 tape libraries

Reduce cost of long term storage when facing massive data growth with IBM Spectrum Archive

- IBM Spectrum Archive expands storage capacity with TS1160 Tape Drive support and delivers quality
improvements to improve customer experience.

*Compared to TS1150



EE 1.2.6: In-Pool Technology Upgrade using Intermixed Tape Pool

« Allow writing to specific media type
« “Appendable” tapes will be used for migration or as the target of reclaim

« Others will be treated as “Non-appendable” tape (still eligible for recall and source of reclaim)

« Media restriction can be set by “Itfsee pool set” command per pool
No restriction by default
Specify one media type For example, “JD" or “L7"
3592 media will be also enforced to use a particular format density (“E07”, “E08”, or “55F")

» “Free space” in CLI and REST API indicates the appendable space
« New information (“Non-appendable space” and “Appendable” flag will be displayed )

Legacy Pool Mixed Pool Splii; Mixed Pool

Media Restriction = L8
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Appendable Appendable Non-Appendable
(Intermixed Technology) (New Technology) (Old Technology)




EE 1.2.6: Pool-to-Pool Data Migration

* New “ltfsee datamigrate” - Allows to move the content of tape to different pool
Source and Target Pools needs to be in the same library and same node group

« This cannot be used to increase the replicas

» Usage example

1. Redirect the new migration to new pool

1. Change the name of existing pool to something else (pooll = pool2)
2. Create a new pool with old name

2. Move the contents of old pool by using “Itfsee datamigrate” command
Stub file will be updated by datamigrate command

3. After all contents are transferred to new pool, withdraw the old pool
Old Pool New Pool

_LTOS5 drives _LTO7 drives
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Resources

Product Manual (Knowledge Center)
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IBM Spectrum Archive Enterprise Edition documentation

https://www.ibm.com/support/knowledgecenter/STO9MBR

Redbooks
o Rrtbodks e @ Redbooks
& Birdbosks : ) ]
Ready-to-use Virtual Implementing OpenStack SwittHLM
IBM Spectrum Archive Appliance for Hands-on TEAE Spociium rotect o Space Managemont
Enterprise Edition V1.2.6 Spectrum Archive Evaluation

Installation and Configuration Guide

http://www.redbooks.ibm.com/abstracts/sg248333.html

http://www.redbooks.ibm.com/abstracts/redp5384.html
http://www.redbooks.ibm.com/abstracts/redp5430.html
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