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Topics to Discuss

e Background

« Storage Today
 What we do

e Storage Issues
e Trends
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Background

 We don’t have DigiTool

 Digital Library of Georgia (DLG) Archive
« W. J. Brown Media Archives

e Special Collections Building

e Technical Stuff |
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Background: DLG Archive

o Georgia Government Publications
— State Depository S
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http://dlg.galileo.usg.edu/cgi-bin/ggpd.cgi?userid=galileo&serverno=8&instcode=uga2
http://dlg.galileo.usg.edu/AboutDLG/Partners.html#about_hp
http://dlg.galileo.usg.edu/AboutDLG/DigitizationGuide.html

DLG Archive
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DLG Archive

 Newspapers
— Red and Black student
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http://redandblack.libs.uga.edu/xtf/search
http://dlg.galileo.usg.edu/MediaTypes/Newspapers.html
http://dlg.galileo.usg.edu/MediaTypes/Newspapers.html

DLG Archive
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Search Home About DLG Educator Resources Reference Shelf Help

Home » Media Tvpes » Newspapers
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Previous Results Newspapers
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Browse Collections
Georgia Historic Newspapers
Browse by Topic
The Arts Searchable issues of three important historic Georgia newspapers, the Cherokee Phoenix, the Dublin Post, and the Colored Tribune from the
Business & Industry microfilm holdings of the Georgia Newspaper Project | More about this collection =
Education Collection Home | List all 4 items in DLG Common Search Tool
Folklife
Government & Politics
Lfand SiResmimces IAMAW Publications
Literature |
Media Monthly journal (1899-1956) and newspaper (1946-1994) of the International Association of Machinists and Aerospace Workers | More
Peoples & Cultures about this collection =
Religion Collection Home | Show item in DLG Common Search Tool

Science & Medicine
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Transportation -~ e -
4 i Macon telegraph: Georgia historic newspapers
Browse by Time Period
Browse by County 6 Searchable issues of Macon Telegraph from 1826 to 1908. | More about this collection =
Browse by Institution B System requirements: The Macon Telegraph site requires the DjWu browser plug-in.

> Browse by Media Type
Collections A-Z

Collection Home

The Red and Black: An Archive of the University of Georgia Student Newspaper

Searchable issues of the University of Georgia's student newspaper, The Red and Black from 1893 to 1979 | More about this collection =

Collection Home | Show item in DLG Common Search Tool

The University Bumble Bee: From the Hargrett Rare Book and Manuscript Library

Satirical newspaper from graduating students of the University of Georgia from the late nineteenth century to the early twentieth. | More
about this collection »

System requirements: To view the PDF files you will need Adobe Reader 7.0 or higher. The files are readable in Adobe Reader 6, but they
do not display properly. The DjVvu files require a DjVu browser plug-in or a stand alone viewer.

Collection Home | Show item in DLG Common Search Tool
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DLG Archive

e Video

GALILEO

I nterconnected

ibraries

— Civil Rights Digital Library (CRDL)

e Digitized newsfilm, radio, and images
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DOCUMENTING AMERICA'S STRUGGLE FOR RACIAL EQUALITY
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Welcome to the Civil Rights Digital Library

The struggle for racial equality in the 1950s and 1960s is among the most far-reaching social movements in the nation's history,
and it represents a crucial step in the evolution of American democracy. The Civil Rights Digital Library promotes an enhanced
understanding of the Movement by helping users discover primary sources and other educational materials from libraries,
archives, museums, public broadcasters, and others on a national scale. The CRDL features a collection of unedited news film
from the WSB (Atlanta) and WALB (Albany, Ga.) television archives held by the Walter J. Brown Media Archives and Peabody
Awards Collection at the University of Georgia Libraries. The CRDL provides educator resources and contextual materials,
including Freedom on Film, relating instructive stories and discussion questions from the Civil Rights Movement in Georgia, and
the New Georgia Encyclopedia, delivering engaging online articles and multimedia.

CRDL is a partnership among librarians, technologists, archivists, educators, scholars, academic publishers, and public

broadcasters. The initiative receives support through a National Leadership Grant for Libraries awarded to the University of
Georgia by the Institute of Museum and Library Services.

Contact Us | About Us | Hels
The Digital Library of Georgia is part of the GALILEO Initiative
@ 2009 Digital Library of Georgia

The Civi
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Background: Media Archives

e Peabody Award Collection

— Over 40,000 Award winning
Titles

» Radio programs dating from 1940
» Television programs starting in 1948

e Newsfilm Collections

— WSB (Atlanta)— over 5 million
feet of film

— WALB (Albany) — over 1,600
cans of film
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http://www.libs.uga.edu/media/collections/peabody/index.html
http://www.libs.uga.edu/media/collections/newsfilm/index.html

Digitized Video

« SAMMA Lite system for video digitization

— Creates streaming derivative, and archival

copy
— Archival copy straight to LTO tape

— Grant funded project working on 2,200 hours

— Total of Around 60,000 hours of video
 Will require 600-800 TB archival storage
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New Special Collections Building

< >

e Break ground this summer

 Huge archival vault for collections and
archival copies

e Data center

— Processing/storing archival data

— | have already been asked to provide specs
for what hardware will be installed
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New Special Collections Building
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Background: Technical Stuff

e Talk about this a little
later
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Storage Today: What Is It

< >

e Storage Array: The basic unit of storage

— Controller tray

« Contains the brains; the storage OS that handles
the 1/O, caching, RAID, etc.

e Also has disks

— JBOD: Just a Bunch Of Disks

« Has to be attached to a Controller tray
e Depending on Array type: 2 — 7 / controller

— Avallable now with 1 Terabyte drives
* Multiple Terabyte coming

T

] 5] 511 1 5
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Storage Today

< >

 Many different layouts

— DAS: Direct Attached Storage
e Usually over Fibre Channel

— SAN: Storage Area Network
« Switch based collection of arrays

— NAS: Network Attached Storage

e Large arrays with built in computer front end
 Accessable via NFS, Samba, etc.

Georgia's Virtual Library
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Storage Today

< >

 Tiered Storage / Hierarchical
Storage

— Data storage environment
consisting of two or more kinds of
storage delineated by differences
In at least one of these four
attributes: Price, Performance,
Capacity and Function.

Georgia's Virtual Library
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Tiers

e Performance / Price

— Architecture of array

 FC-AL: Fibre Channel — Arbitrated Loop
— Fastest most expensive

e SAS: Serial Attached SCSI

— Not quite as fast or expensive

e SATA: Serial ATA

— Least Expensive; slightly slower than SAS

IGeLU 2009 Conference, Helsinki, Finland



Tiers

 Example of 3 Tiered Storage

— Teir 1. FC-AL array(s): DAS or
SAN
e Sun StorageTek 6140s or 6540

— Tier 2: SATA array(s). DAS or
NAS
e Sun X4500(s)

— Tier 3: Tape Robotic device

e Sun SL3000 Modular Library
System
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Storage Today

< >

e 1TBI=1TB
— Vendor TB based on 1,000 Byte K

— Actual TB (what computer reports) based
1,024 byte K

Georgia's Virtual Library
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DLG Storage

< >

e Sun Storage arrays: 3310, 3511, 6140
 Exceeded backup window

 \When expanded with 3511s (~2005)

— Had just recently retrofitted a room in MLC to
expand our data center

— Purchased two 3511s and another server
— Set up an offsite mirror in data center at MLC

— Use modified rsync for nightly syncing of
offsite mirror

Georgia's Virtual Library
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DLG Storage

— Also set up automated zipping of archive files

— Provide staff with scripts to unzip when
needed

— Weren'’t sure how much this would help, but
on scanned text documents we get about
40% compression

Georgia's Virtual Library
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DLG Storage

e Current setup (DAS) | '

— Each side of mirror Is:

e One - 6140 controller tray with
16 x 500GB SATA drives

« One 16 TBJBOD (16 x1 TB
SATA drives)

— Just purchased two 12 TB
Sun 2540s (12 x 1 TB SATA
drives) for expansion

Georgia's Virtual Library
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DLG Storage

— 24 TB total raw space for each side of mirror
« 21.84 TB as the computer sees it

— Each mirror Comprised of 3 RAID5 (single
parity) volumes

— With hot spares and parity drives comes to
16.1 TB usable storage

— Average of 30% of space taken by
recoverability overhead

Georgia's Virtual Library
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Media Archival Storage

< >

« Grant funded project working on 2,200
hours of the Peabody Awards collection

— Originally designed to write archival version to
LTO tape

— Many problems with both creating tar files and
writing the LTO tapes from windows box

— Total archival output of project estimated at
around 24 TB

— Had money left in grant so started looking for
dense, inexpensive arrays

Georgia's Virtual Library
IGeLU 2009 Conference, Helsinki, Finland f.l)fguA[Js!LEch



Media Archival Storage

— Settled on 48 TB Sun X4500
Storage Server (Thumper) ar
purchased two

e It is an array with built in server
front end: 2 x dual core AMD; 1
GB Memory; 8 onboard disk
controllers; customized version
of Solaris x86; ZFS N 00 )
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Configuring the X4500

< >

 Now we had to configure it

— Two drives used for mirrored root file system
for server.

— Found lots of information on web and settled
on a configuration recommended by several
experts.

— One large zpool with four 11 disk raidz2
groups, and two hot spares.

— This gives you a total of just over 32 TB of
available space (reported by the system).

Georgia's Virtual Library
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Configuring the X4500

— That’s right, it went from 48 to 32 TB.
 First 2 went to the root filesystem
e Another 2 for hot spares

« With raidz2 you have 2 parity drives for each of the
four groups = 8 more

e Total of 12, but 48 — 12 = 36.

e But remember 48 |1=48; 48 ~=43.8; and 12 ~=
10.9.

e 50,43.8-10.9=32.9

Georgia's Virtual Library
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Capacity/Recoverablility Dilemma

< >

« With that much capacity loss, | wanted to
try other configurations.

 \We came up with a configuration that had
the least redundancy we could stand.
— Only gained back ~3.6 TB
— Decided it was not worth the recoverability hit

Georgia's Virtual Library
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Our Future

e Consolidate all archives to 3 Tiered
Storage configuration.

« With Hierarchical Storage Management
software controlling it.

* Like the 3 Tiered configuration | mentioned
earlier.

e Sun’s SAM-FS (Storage Archive
Management-File System)

Georgia's Virtual Library
IGeLU 2009 Conference, Helsinki, Finland f.l)fguA[Js!LEch



Tiered Storage

« Archiving and Staging

Enterprise Network

Disk Cache

Stage Release

8

- - -
llll l Us

Disksystem Tape Library Optical Library

D irect Stage §
Archive
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Trends

>
Proactive data
protection Self-Healing Data in ZFS
S e f H e al I n g 1. Application issues a read. 2. ZFS tries the second disk. 3. ZFS returns good data
ZFS mirror tries the first disk. Checksum indicates that the to the application and
Checksum reveals that the block is good. repairs the damaged block.

Copy on Write
Scrubbing

block is corrupt on disk.

Application Application Application

ZFS mirror ZFS mirror ZFS maror

1
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Trends

< >

 Integration of Solid
State Devices (SSD)

e Much Faster

* Also Much more
expensive ($10,000
for 100 GB Read
Flash Accelerator)

Hybrid Storage Pool

Georgia's Virtual Library
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More Topics

< >

o Storage Virtualization

— the process of abstracting logical storage from
physical storage

e ISCSI, IP SAN
e Deduping

Georgia's Virtual Library
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Eat up with Acronyms

 RAID — Redundant Array of Inexpensive
Disks

o SCSI — Small Computer System Interface
e JBOD —Just a Bunch Of Disks

« SATA — Serial Advanced Technology
Attachment

e SAS — Serial Attached SCSI
e ISCSI — SCSI over Internet connection
« HBA — Host Bus Adapter

Georgia's Virtual Library
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Other Companies

e Isilon Systems

— OneFS OS
e On each node

— Vertical Striping

IGeLU 2009 Conference, Helsinki, Finland
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Other Companies

« Xiotech
— Intelligent Storage Element
— Sealed DataPac
— Factory remanufacturing
— Comes with 5 Year Warranty

Georgia's Virtual Library
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Questions?

rwt@mail.libs.uga.edu
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