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Sustainable Infré:structure

Cost Optimization

Tape to the Rescue!




IBM Storage Archive Software Family

Single Drive Edition (SD Library Edition (LE) Enterprise Edition (EE)
* File System for File System with built-in tape * Hybrid Disk/Flash and Tape storage
Standalone Tape Drive library control * Policy automated tiering
« Linux, Mac, and Windows Linux and Windows versions * File backup with IBM Storage Protect
versions Commercial Software with * External metadata search by IBM Storage
. OpenS Linux/M Support Contract Discover .
pen Source (R . ...UFprpeC()arverosri]ornagvailable « Commercial Software with Support Contract
no warranty and no support
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IBM LTO Tape Porttolio — Capacity in the right solution

IBM Storage Archive

Library Edition Enterprise Edition

IBM Deep Archive

TS2900 TS4300 IBM Diamondback TS4500

Single Drive Edition

152290
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"Bridge Box” Rackable tape drive “Media Changer” “Stackable Expansion “Scale-out” “Scale-up”
Up to 2 independent drives
Stand-Alone tape drive Single Cartridge Rackable tape drive Up to 48 drives Up to 14 drives Up to 128 drives
Single Cartridge AC Power 1 tape drive Up to 55.2TB per hour Up to 20.17B per hour Up to 184TB per hour
AC Power Upto162TB 3U modular expansion Simplified Service Intelligent optimization
Up to 25.6PB Upto 61.9PB Upto 926PB

LTO-8 12 TB 36-108 TB 120-7,680 TB --- 1.9-278PB
LTO-9 18 TB 54-162TB 180-11,520 TB 3.3-27.PB 3-417PB

LTO-10 30TB/40TB 90-270 TB/120-360 TB 300-19,200 TB/ 400-25,600 TB 6-46 PB/9-61.9 PB 4.8-695PB /6.4-926 PB

TS1160 2-351PB
TS1170 5-877 PB

Capacity

5PB 11PB 18PB 25PB 27PB 46PB 61PB 417PB 695PB 877PB 926PB

LT0-9 N | LT0-9 | : B u LTO-10x
o > i s media
LT0-10 LT0-10 LTO-10 TS1170
TS4300
Diamondback 4
TS4500




IBM Storage Archive Overview

* File system available with LTO and IBM Enterprise tape drives

» IBM Enterprise Tape Drive TS1140 and newer generations supported
 LTO 5 and newer generations supported

» File access on atape like hard disk, CD/DVD-R disc or USB memory
* File access on Explorer or drag & drop on desktop.
» File Open, Write, Read, Append, Delete and Close from an application

» Fasteraccess than traditional back up applications

File system info File bodies -
Storage Archive installed PC U’;f Drag & Drop
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Linear Tape File System: Format Basics

« LTFS enables File System access against tape device
« LTFS utilizes media partitioning

« The tape is logically divided “lengthwise”
(think C: & D: drives on single hard disk unit)

* LTFS places the index on one partition and data on the other

LINEAR TAPE FILE SYSTEM (LTFS) DUAL-PARTITIONLAYOUT

@CP BOT (Beginning of Tape)

B ———

GUARD WRAPS

I ( <xml> LTFS Index XML ) Index Partition

.

FILE BF

FILE

FI

(ede Jo pu3) 103 1@




Fundamentally LTFS helps tape participate in unstructured data

Tapein the
library appear as
directories in
explorer
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€ 2 v 1 am > Computer > LTFS_LE(232GB(L;) * DDOOSLL5

v #) Recent Name

> @ OneDrive ﬁ 17 Again

> [l Downloads E3 Al About Steve
> [d Documents ﬁ Bad

> 3 Music

> M Pictures

B < DOOOSLL5
> [l Computer Name

| & Local Disk (C) B 17 Again

> By i
bt Bk (D) B8 All About Steve

i Bad

> == LTO Drive (L)

> &1 CD Drive (G:) (Ul System
> am Removable Disk (H)

> 7 DOOOSLLS

> DOOOSLL5

> DOOOSLLS )y

Date modified

6/26/2009 1:01 AM
6/12/2009 8:39 AM
6/2/2010 2:24 AM

Date modified

:01 AM

6/12/2009 8:39 AM

6/2/2010 2:24 AM

e

Type

MPEG4 file
MPEG4 file
MPEG4 file

Type

MPEG4 file

MPEGA4 file

MPEGA4 file

LTFS LE manages the library interface
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Search DOOOSLLS Q

Search DOOOSLL5

0

Size

460,800 KB
801,816 KB

761,484 KB

Size
460,800 KB

801,816 KB

761,484 KB
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Files on tape are
directly
accessible from
explorer




Storage Economics: Right Place Right Time

Data ingest from
various sources

Policy-based

Data Placement
/ IBM \ / IBM \
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Scalable Layered Architecture

Client Applications

|

IBM I:é:l  Metadata repository
- - [ /] » Policy-based capacity control
Stsocrgllie Caching/Buffering Layer % 1 | « Stubfile for persistency view and
o % transparent recall
* Multi-node orchestration
» Policy based data management
IBM — » Dataredundancy with up to 3 replicas
Storﬁge .|={l=Jl=|] + HAandtape repair
Archive - A b= s * Resource management: load
’—‘ El .ﬁ‘ ﬁ balancing, failure groups

Tape Hardware Infrastructure
Data Movement and Tape Management Layer IBM’s Robust Tape Portfolio
Data Encryption
WORM tape

Tape Validation
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IBM Storage Archive EE Components

Hardware
* (x86) and IBM POWER server (ppcé4le)
» Storage Scale servers
 Storage Archive servers
» Storage network
* Storage systems (Disk, ESS, Flash)
Cluster network

IBM Tape Systems
» TS4500, IBM Diamondback, TS4300
* LTO5 and greater, TS1140 and greater

Software
» Operating system (RHEL)
» Storage Scale
» Storage Archive

Storage Archive can run on all or a subset of Storage Scale nodes

Applications and users

83« k] af A[s]
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Storage Scale

Storage Archive
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Track-User-Access APP on Gratana, for recall hotspot detection

L (o) 28 |BM Spectrum Archive EE - Transparent Recall -

22 IBM Spectrum Archive EE - Activity 22 IBM Spectrum Archive EE - Config 22 IBM Spectrum Archive EE - Storage =2 IBM Spectrum Archive EE - System Health 22 IBM Spectrum Archive EE - Task

About this dashboard

Total Amount Succeeded Failed

123.2 GB 1833 Fites 0 Fites

File Name Reporter
Track User Access

Peak Hours (by File Count)

Number of Files

sparent Recall

Amount of Recalled Bytes

Transparent Recall

21

== Transparent Recall

Note: This GUI screen is illustrative purpose only, and the template and plugin won’t be shipped with 1.3.0.7
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