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KpynHeuwine 6Mo6nmnoTekn nCcnonb3yroT

TexHonormm Sun Norwegian National Library

Australia State Library of Queensland
Library of Congress - USA

National Library of Scotland
National Library of New Zealand
Philippine National Library

Royal Danish Library

Sweden Royal Library

Estonian National Library

National Library of South Africa
Biblioteca Real, Spain

Australia State Library of Tasmania
Australia State Library of Victoria
Singapore National Library Board
Russian State Library

Germany Staatsbibliotek

British Library

Welsh National Library

Dutch National Library (KB)
National Library of Australia
National Library of Armenia
National Library of Austria
National Library of Chile
National Library of China
National Library of the Czech Republic
National Library of Finland
National Library of Iceland
National Library of Israel
National Library of Latvia
National Library of Liechtenstein
National Library of Luxembourg
National Library of Mexico
National Library of Slovakia
National Library of Turkey
National Library of France



PedepeHTHana apxutektypa AbBUC
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YnpaBneHue katanoramu,

ba3bl OLMPPOBAHHBIMY
AdHHbIX pecypcamun, MeTagaHHbIMU
Cucrembl LindppoBble penosutapum
XpaHeHus

ApxuBbl & Preservation

ApxuTtekTtypa: PegepatnBHocTb, CepBUCHO-OpneHTUpOBaHHaS
Apxutektypa (COA)

NMporpammHoe obecne4veHume: Solaris 10, Sun Cluster, Sun Java ldentity
Manager,

Sun Java Portal Server, Sun Java Composite Application Platform Suite



HoBble NPOeKTbLI

* bnbnunoteka Konrpecca CLUA
> National Audio Visual Conservation Center

* HaumoHanbHaga bubnuoteka Hoson 3enaHaunm
> National Digital Heritage Archive
> Llenb — Architecture Blueprint

* HauymoHarnbHas oubnunorteka dpaHumnm
> HaumoHanbHbIV apXunB

 HaumoHanbHaa ondbnnoteka KHP

> NHdopacTpykTypa
* CT3HOdOPACKUA YHUBEPCUTET

* OKcdhopackum yHuBsepcuTeT
> LUndopoBble peno3utapun — Google digitization



TexHoONnorn4yeckue TpeHabl

» Pazsutne ABUC (Integrated Library Systems)

» OundpoBKa KHUTM N APYIrMX eaNHULL XpaHEHUS;
LUMdopoBble OMDONNOTEKN

* bonbLune NPoeKTbl N0 COXPaHEHMIO HaUNOHaNbLHOMo U
KynbTypHoOro Hacneaua (Preservation & Archiving)

* [poekTbl N0 coxpaHeHuto “LMdPOBOro Hacneans’
(Digital Heritage)

» Knactepusaumsa ans obecnevyeHms BbICOKOM
rOTOBHOCTU U N3ObITOYHOCTH

» KoHCconnaauna cepBepoB 1 CUCTEM XPaHEHUS
» 3alUULLEHHbIN OOCTYN K pecypcam
» egepaTuBHbIE PENO3NTAPUN



OcHoOBHble TpeboBaHUA

* MacwTtabunpyemocTtb
> [1pocToTa pacwmpeHuns

BblcOKaa roTOBHOCTbL U OTKa30yCTONYMNBOCTb
> KnacTtepusauma n camoBoCCTaHOBIIEHUE

» LlenoCTHOCTb AaHHbIX U UX 3alluTa

> [leTekTupoBaHme oLNBOK 1 CAMOBOCCTaHOBNEHUE
> Pe3epBHOE KOnMnpoBaHme

CepBucHoe obcnyxuBaHue

> [‘opsA4asa 3amMeHa KOMMNOHEHTOB

> OTNOXEHHbIN BO BPEMEHN PEMOHT

 [logoepkka MmeTagaHHbIX U ‘nporpaMmmMmMpyemMocTb’

* byayLliee ¢ TOYKMN 3peHns “‘He3aBUCUMBbIX”
NporpaMmmMHbIX CUCTEM

> CUCTEMBI C OTKPbITbIM KOOOM



Sun StorageTek 5800 - koHUenuuA

OObEKTHBI NOAXO0M K XPaHEHMIO
NaHHbIX

Administraticnﬂ Clients running Client Library

3afauv ynpaeneHust AaHHbIMU
BbIMNOJHSIET Cama cucTema
XpaHeHus (“Storage Beans”)

CyLLeCTBEHHOE CHUKEHME
Management

Customer network P CTOMMOCTW BliafeHus
Inside a Sun StorageTek

5800 System - He Hago Aymatb npo
KLY Volume / LUN / RAID ...

o _ HapexHocTb 3a cyet
Opleron/SATA Gigabit Ethernel interconnect caMOBOCCTAHOBIEHUS

clusterp\ndes (“Self _healingu)

['opn30HTanbLHas
MacLLTabupyemocTb - A

DOMbLUKNX peno3nTapres
(o1 16TB — oo multi- PB)




RAIN - Redundant Array of
Independent/Inexpensive
Nodes
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STK 5800 uenocTHOCTb U 3aliMTa OAHHbI

Unique Object Ids
Cryptographic Checksum/Hash (SHA-1)

Data Placement Algorithm
10,000 combinations

Reed-Solomon RAID6

Must loose 3 drives to loose data

Must loose drives within 12
hours

Ongoing healing services
Bit rot can run but can't hide

Result is resilience to multiple
1EIEICRENER

Backups (DR) with BakBone
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Master Switch
(Custam mads ZNYX switch)

.
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P

Switch spreads
traffic based

Full or half cell configurations
Half cell 16TB raw
Full cell 32TB raw

Add more Cells for horizontal
scaling

Add or remove hardware
online

Data evacuation
Data sloshing

Still only one IP address

RAID, healing and data
Integrity processing scale
with capacity




SUES

Agm% Stanford University LIBRARIES &
E‘Q; ACADEMIC INFORMATION RESOURCES

The Stanford Digital Repository (SDR)

Think about building
Stanford’s digital
stacks.

Need a place to keep:

- ebooks

- data sets

- office docs
- images

- audio, video
- etc.

...for long-term access,
for decades to
centuries.




SUSSLAIR

The Challenge of Digital Preservation

e Obsolescence
- Format
- Technology

* Distribution and dissipation
* Migrations and transitions
- People (2 - 20 years)
- Software (b - 10 years)

- Hardware (3 - 5 years)




SUESLAIR

SDR Design Objectives & Assumptions

Preservation-focused archive

Replicated content
- (mirroring, geographically distributed)

Secure, Auditable
Modular (1)

Tiered storage environment
- (online, nearline, offline)

Write once, keep all versions
Content-agnostic



SUSSLAIR

SDR Serves As Common Preservation Infrastructure

while specialty archives and applications provide focused digital
content collection, access and value-added services

\ /SUL Digital \ /Digital Library \ ;".I.’Institutional

"y

ational
Geospatial Bookshelves Applications ' Repository
Digital Archive (images, mss, . (faculty- and student
(NGDA) media, Special ! submitted papers,
_ (Google Books, Collections i data, websites, etc.)
Geospatial data internally digitized, showcases) ’
vendors' e-books) i

| I | 1} "

[ Stanford Digital Repository (SDR): content agnostic, preservation repository }




SDR: Core Repository vs. Repository Services

Digitized Book Use
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SDR Sample Use Case Diagram

(SDR Conceplual Boundary)
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SDR Architecture

March 2006

Creates the Transfer
Manifest and the submission
information package

Conversion Machine

Ingest validation
and virus scanning
happens here

Ingest Gatekeeper

Ingest completes, and
creates the archival
information package

Honeycomb

/
/

preprocessi

\0

7

All metadata and data goes
on tape, and is stored in
geograghically distributed

Ingest

secure locations

e gl —

the
Transfer I".ian'rr7t

nline Storagey
»’/_ —_— gy, —

All matadata is stored here
saparately from content, as
wall as with it.

Content is stored. along with
metadata, in an archival
information package

Mearline and.Gfﬂ‘lne
Starage (Tape}

sl L

Campus
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Livermore

Iron
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ayer
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—— Aguifer

}—— SRB

Federation

“Air Gap” - All access to the

access layer, which is read-



SUESLAIR

SDR Physical Topology

March 2006

Module(s)

Hardware

Conversion, Gatekeeper

Sun Fire X4100 Server
4 TB Nexsan SATA Disk

Ingest, Storage code, Storage
Request Processor

Sun Fire X4100 Server
4 TB Nexsan SATA Disk

Online storage

32 TB Sun Honeycomb Storage System

Tape Copies

Sun StorEdge L700 Tape Library,
with LTO2 drives

IBM Tivoli Storage Manager

Iron Mountain data protection plan

Access Service, Access Cache

Sun Fire X4100 Server
8 TB of Nexsan SATA Disk




SUSSLAIR

Why Honeycomb?

 Modular: Fits into overall
architecture—no need to redesign our
system around storage layer

* Provides built-in preservation
intelligence on top of commodity
storage

- File distribution
- Monitoring
- Self healing

* Cost effective: Gives high reliability
(near mirroring) without the 100%
overhead

- Simplicity: “Appliance-like” config
means low administrative overhead

e Value add: Potential for ‘storelets’ to
run on Honeycomb CPU’s for indexing,
mining, etc.

Why Tape?

Economical: Tape still cheaper than
disk per GB.

Infinite capacity: No limit to the
number of tapes we can write.

Mature: Tape is well understood
storage mechanism. We have
expertise to work with it.

Disaster recovery: Allows for
multiple copies, stored in many
locations.

’

Data protection: Can’t ‘accidentally
delete data stored offsite, offline.

Matches need for access: Much
archival content will seldom be
accessed.
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