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SDR is...

e a core Library service
e Stanford’s digital preservation system

e an increasingly robust digital asset
management & access system

* in production since Dec 2006

“Dark Cave” : :
NDIIPP 1.0 in prod 2.0in prod Google 1
need concept P Y Self

Books :
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e —,
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http://library.stanford.edu/sdr
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SDR Preservation Core

The Stanford Digital Repository (SDR) provides
services to make scholarly resources

available over the long term

by helping ensure their
integrity,
authenticity, and
reusability.

To fulfill its mission, the SDR must be

secure, sustainable and trustworthy.
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Management Access
(Discovery & Delivery)

| o Searchworks

R —————————————

Deposit
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| S —— PURL services Viewing apps
Describe Digital Object
Registry
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_ (DOR)

License
f - Files |Images | Media Ceo Data
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) Digital Stacks
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Version
DOR Services
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SDR Preservation Core
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The Stanford Digital Repository

Contents as of Sept 2014

Access
Management
— Il ps ‘
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objects files collections
Stanford Digital Repository 1/2014

‘ Audit and Fixity

‘ Replication

‘ Storage

SDR Preservation Core

Preservation

All Stats as of 9/2014
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Go ‘8lc history of stanford
Scanned Books

tcramer@stanford.edu ~

Books

Front Cover

GET PRINT BOOK Result 1 of 95 in this book for history of stanford - ¢ Previous Next) - View all Clear search

Download, process and =

preserve scanned

Barnes&Noble.com
Books-A-Million

volumes in SDR for...

0]

Find in a liorary = A Photographic History, 1885-194

All sellers »

* local indexing,

0 Reviews
| Write review

* text mining,

The Stanford Album: A
Photographic History,
1885-1945

Py H H By Margo Baumgarten Davis, Margo Davis
selective delivery, an
history of stanford Go
About this book

* long-term access.
o[ ] O

New! Shop for Books on Google
Play

Browse the world's largest eBookstore
and start reading today on the web,
tablet, phone, or ereader.

Go to Google Play Now »

» My library
» My History

Books on Google Play

“7

Pages displayed by permission of Stanford This is a preview. The total pages displayed will be limited. A
University Press. Copyright v
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et
ZS

E.g., Monterey Jazz Festival

* Festival founded in 1958:
longest running jazz festival in
the world.

* Rich collection of recordings
from inception, spanning over
50 years, in varying states of
condition & decay.

e Archives held at Stanford’s

i Access:
Archive of Recorded Sound - complete database of digital
* ~800 audio recordings, recordings online at
1.6 TB audio files in SDR collections.stanford.edu/mjf
- Access via in-site visit to ARS
e ~250 video recordings, - New commercial releases on

22 TB video files in SDR MJF Records
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V)

e Some 27,000 “at
risk” geospatial
objects

 TIFFs, GeoTIFFs,
Shapefiles,
Digital Elevation
Models, Digital
Orthophoto
Quadrangile files
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E.g., Preserving Virtual Worlds
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Stanford University Libraries
Second Life Open House,
31 July 2009



L
o

STANFORD UNIVERSITY LIBRARIES

E.g., Forensically Extracted Born Digital Files
« Digital Forensics lab P ————
extracting original 2 — 0
computer files from
legacy media

* Actively building pipeline
from extraction to
preservation store

* Support for both :
immediate and deferred
archival processing & Document Type: | Document o |
description Format Type: | 5.25 inch. fi v |

File Type: WordPerfect 6.0
Dow"'wu TUUTOCT T ITTCo
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Technology

° : Fedora’

IBM Enterprise Tape Library NetApp 6080 Disk
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Hydra-based Applications at Stanford

SALT - Self-Archiving

ETD’s - Electronic Theses
Legacy Toolkit

& Dissertations

Argo - Repository Reporting Hypatia - Archives &
and Management Special Collections

SUSLAIR

EEMs - Everyday
Electronic Materials

vvvvvvvvvvvvvvvvvvvvvvvvvv

SDR - Web Ul (aka Hydrus)
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Access Environments

Citation information (from Dublin Core) Navigation

Stanford Digital Repository

A microfluidic biochip based on magnetoresistive detection of nanoparticles

Creator Felderman, Carlos Jebediah

» View in SearchWorks
Description:  The detect
assays because

The goal of thi evelop and
is th " f magnetic h ent of a com dic
the de ple mathematical model which explains the experimentally observed signal scaling trends

commes - International

Thesis (Ph.O.
File (Download)

Felderman 2009 Stanford PhD  Body of dissertation l m a- e
Dissertation-augmented.pdf

Felderman 2008 PNAS This file Is an open-access publication of some of the magnetic biochip
Publication.POF (271.7 KB) assay results,

.-
s Interoperabilit

Felderman 2006 Conference This file is a conference poster detailing the magnetic biochip research
Poster.pdf (5.2 M8) progresss in 2006

Felderman 2009 Wolfram This file is a copy-and-pastable code for Wolfram Mathematica, which l ral I I eWO r k

Mathematica (R) Code Example.txt  calculates the nanoparticle-sensor interaction according to the
(.7 K8 mathematical model presented in chapter 6.

LN L)
Use and Reproduction: These manuscript page images are the copyrighted property of the Master and Fellows of Corpus Christi College. These images may be examined by n
registered users, and downloaded for individual research use only, consistent with the “fair dealing” provisions of United Kingdom copyright law.
]

information about fair dealing 15 available at: hits://www.ipo.gov.uk
Copyright 2010 by Carlos Jebediah Felderman.

License DEIE)| This work is licensed under a Creative Commons Attribution-Noncommercial-Share Alike 3.0 Unported License

Content (varies by content type) Rights and Usage statements

PURL (Persistent URLs) Landing Pages

SearchWorks TEST

s e
== 'R B —

T frrpey = oy Hypatia —« s soicmon - sgooms sxesenng svergemes

SuseolCopa O e Cops ety 08 g heigonsng Repde ome s Spren sk ———— — Sas ivery Sty 23 hing o e s of e, S

Ut youe resuls

Image Galleries Embeddable Web Widgets
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PURLSs (Persistent URLS)

Citation information (from Dublin Core) Navigation

Stanford Digital Repository

A microfluidic biochip based on magnetoresistive detection of nanoparticles

Creator Felderman, Carlos Jebediah
» View in SearchWorks
Description The detection of quasi-magnetic nano-particles (QMNPs) is a promising alternative to optical detection via fluorescence in blomolecular
assays because microscopic quantities of QMNPs can be detected with simple and inexpensive magnetoresistive sensors such as spin valves
The goal of this dissertation was 1o develop and demonstrate a biochip based on this detection principle. The particular novelty of this work

is the extensive demo n of magnetic bi ps in real the establishment of a compatible microfluidic fabrication process, and
the development of a simple mathematical m el which expla the experimentally observed signal scaling trends

Carlos Jebediah Felderman

Submitted to the Department of Materials Science and Engineering

Thesis (Ph.D.)-~Stanford University, 2010

Felderman 2009 Stanford PhD Body of dissertation
Dissertation-augmented.pdf

Felderman 2008 PNAS This fle is an open-access publication of some of the magnetic blochip
PublicationPOF (271.7 XB) assay results

Felderman 2008 PNAS Publication  This file is an open-access publication supplement which shows photos,
Supplement.PDF (759.4 XB) ¢.9., of the magnetic blochip readout hardware

Felderman 2006 Conference This Me is a conference poster detalling the magnetic biochip research
Poster.pdf (5.2 MB) progresss in 2006

Felderman 2009 wolfram This file is a copy-and-pastable code for Wolfram Mathematica, which
Mathematica (R) Code Example.txt calculates the nanoparticle-sensor interaction according to the
(L.7KB) mathematical model presented in chapter 6

Use and Reproduction These manuscript page images are the copyrighted property of the Master and Fellows of Corpus Christi College. These images may be examined by
registered users, and downloaded for individual research use only, consistent with the "“fair dealing” provisions of United Kingdom copyright law.
Information about fair dealing is available at: http:/ / www.ipo.gov.uk/.

Copyright © 2010 by Carlos Jebediah Felderman

License @ 0‘870 This work is licensed under a Creative Commons Attribution-Noncommercial-Share Alike 3.0 Unported License

Content (varies by content type) Rights and Usage statements
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Stanford Digital Access Services

11082010

Discovery
http:/isearchworks.stanford.edu’... http:/ipurl.stanford.edu!...

SearchWorks
' Bibliographic info |
' Embedded TOC and |
1 rendering ‘

Landing page
‘v Table of Contents

Embedded rendering

£ links 10 $%———=

Nks t0 +=—

Delivery

Rendering applications -- using contentMetadata

https:/reader.stanford.edul... https/fimages.stanford.edu/... https://player.stanford.edul...

Book reader Image viewer Media player
a real page turner photos, maps, mss audio & video

H content
Published e
metadata PURL app

Deliver resource rights 4
maps, XML, etc. metadata

Public XML
document cache

Privileged views

B
“J5°  Publish

links to fetches from

Access services -- apply authorization per rightsMetadata, fetch & deliver content

https://stacks.stanford.eduffile...

File Service

https://stacks.stanford.edu/image... https://stacks.stanford.edu/media...

Image Service

Streaming
Service

direct access to
digital stacks

Mediated acgess -- internal servers, hidden| priv'd URLs

Image Server Media Server
djakota Gatsts

R —"

https:/fimageserver.stanford.edu/...

https://mediaserver.stanford.edu’...

full
text T

\ - 3 druidTree based
MARC Obiects pohcy i\ : Digital general storage
| — ErrV @ strategy
DC/MODS, - phiis
identity, rights & content $=% Stacks
content MD 55 datastore Published
Symphony = DOR content




€% STANFORD UNIVERSITY LIBRARIES

Standard Data Streams

DOR datastream

identityMetadata

descMetadata

technicalMetadata

sourceMetadata

rightsMetadata

provenanceMetadata

contentMetadata

RELS-EXT

Source Description

Stanford  Core identifying information: title, creator, source and other

Hydra

Hydra

Hydra

Hydra

Hydra

Hydra

Fedora

identifiers, tags, etc.
Currently MODS xml

JHOVE generated metadata describing the content files that
make up the digital object.

Information identifying the source of the scanned object

Holds human and machine readable expressions of Access
and Use permissions/restrictions.

Contains a block of provenance information for each agent that
handled the record.

Information about object structure, file sequence and type, and
checksums.

RDF triples describing selected object attributes and inter-
object relationships.

Fedora Control
Group
Internal XML

Managed Content

Managed Content

Managed Content

Managed Content

Managed Content

Managed Content

Internal XML



€% STANFORD UNIVERSITY LIBRARIES

Standard Data Streams - continued

DOR datastream

versionMetadata

workflows

DC

embargoMetadata

events

varies

Source

Stanford

Stanford

Fedora

Stanford

Stanford

Stanford

Description

A summary history of versions that have been
accessioned/archived

The workflows datastream is a view into all the workflows
defined for an object, current and past. It is a concatenation of
individual workflow XML in a <workflows> document container.

Dublin Core XML, reflects author, title and identifier information
here to take advantage of Fedora indexing for their
administrative tools only.

Operational metadata for managing embargo settings,
extensions and release

A lightweight history of events relating to the management of the
object, e.g., embargo extensions and release.

Applications may have their own datastream(s) to manage local
settings and other pertinent information.

Fedora Control
Group

Internal XML

Redirect
Referenced
Content

Internal XML

Internal XML

Internal XML

Internal XML



1.1 = adminPolicy

isGovernedBy \ /

/ (references)
0..n T 1..n
isMemberOf
isMemberOfCollection ¥ isGovernedBy
agreement

isGovernedBy

1..nT 1..n

isMemberOf
L isMemberOfCollection ¥

item

isPartOf v







What Is Hydra?

* A robust repository fronted by feature-rich,
tailored applications and workflows (“heads”)

> One body, many heads

* Collaboratively built “solution bundles” that

can be adapted and modified to suit local
needs.

A community of developers and adopters
extending and enhancing the core

&> If you want to go fast, go alone. If you
want to go far, go together.
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Bytes)
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The diffusion gradient
strength (in FSL format)

Books
Articles
Theses
Images
Maps

Data (Raster)
Data (Comp.)
Data (Observ.)
Audio

Video
Documents



Point Solution Approach ...Welcome to Siloville

ETDs
(Theses)

Books, Audio- Research

Articles

Maps Docu-

& GIS ments

=

(emem— OO

Geospa-
tial Inf.

Management Access Preservation(?)

Effective? Sustainable?



Repository-Powered Approach

ETDs Books, Audio- Research Maps Docu-

Visual Data & GIS ments

(Theses) Articles

(Erem— e O

Digital Repository

Scalable, Robust, Shared
Management and
Preservation Services



One Body, Many Heads...




Hydra Heads of Note

About Help

avalon

MEDIA SYSTEM
Browse

Browse by

Sample Content

Format >

Featured video Featured video Featured audio
Moving Image (9)

Sound Recording (4)

Main contributor >
Date >
Genres >
Collection >

Using the System

discover content. Some content is only available when you sign in. Sign in with your ID and passphrase.

(- Avalon Media System Project Website - Contact Us

Sign in>>

Avalon houses audio and video collections. Use the search box, or browse using the terms on the left side to

Release 1.0

THE LIBRARY UCSanDiego

Home Abot | FAQ  Contact Signin.

Research Data Curation Program

Search

ResearcnCyverifastuciute (RC) i 2 UCSD:sponsored program
hat ofers campus researchers facites, storage, cata uraton,
‘omputing, and networking o facilate e research using shared
cypernfastiucture senvces across campus,

v ’ 2 ‘About the Research Data Curation Program
§

k
Q@hpmcsdeas
% "
i Browse By
g’s. o Calecion
©Fomat

@ Toic

Avalon & HydraDAM for Media

About Help Contact

Home

PENNSTATE
Eﬁ SCHOLARSPHERE

(- OF AR S
Browse By Participate in Usability Testing for Contribute

;

> What is ScholarSphere? Terms of Use

> ScholarSphere is a secure repository service enabling the Penn State community to
share its research and scholarly work with a worldwide audience. Faculty, staff, and
students can use ScholarSphere to collect their work in one location and create a My Latest

> durable and iteable record of thei papers, presentations, publications, data sets, of | o {0 see your recently
P > other scholarly creations. Through this service, Penn State researchers can also
comply with grant-funding-agency requirements for sharing and managing research added documents
data.

Recently Uploaded
ScattA  CON(T2)-IPAP Distribution

S oY e ot e
I ﬁ NMR, carbon-detection, pulse program

ScotA " CON(T1)-IPAP Distribution
Showalter

! cont1_distribution.tar

I ﬂ NMR, carbon-detection, pulse program

Scolt A 1(CC)CON-IPAP Distribution

TR

Sufia

28
=

“V,“_
oS

A
S

s

VN

ggn%aﬂf'
TRRa
ARl
Bl -

mRRE
T

Repository |images

Search Upload Images
Limit your search
house X Start Over
Creator >
Date >
« Previous | 1- 10 of 1267 | Next 10perpage - | | Sortby relevance
Syrperion Y | | 0 per page i by rol
talian Renaissance 108
taian Baroque 78 | Numberof images Selected: 0
Prairie School &
Northern Baroque 5
Modern. %
; F )
G
Work Type v
Architecture 703 — f— f— S
padena House ( jpper House () jpper House () racley Houss (
Painting £ - - - -
Photography &
Sculpture a7

Northwestern Digital Image Lib.



Hydra Partners and Known Users

40
35

30

25
20
15
10
w e N

0
OR09 OR10 OR11 OR12 OR13 Now

OR = Open Repositories Conference



Hydra Technical
Framework



CRUD in Repositories

eate/Submit/Edit
(CUD)




CRUD in Repositories




Major Hydra Components

hydra-head
Rails Plugin
(CUD)
SOW-




The Hydra Stack

Browser/
Client
Side

Ruby on
Rails
(Server)

Java & SQL
(System
Services)

Hydra REST API

Custom
Controllers

Custom Models

oM ActiveFedora

Rubydora

Custom
Views




Hydra’s Core Gems

O

hydra-head

Rails engine with “everything you
need to build a user-facing app”

DSL (domain specific language)

for easy mgmt of XML metadata OM (Opinionated Metadata)

Applies ActiveModel pattern to ACtiVEFEdora

working with Fedora objects

Client API for consuming
Fedora’s REST API via Ruby rubydora

Fedora




Hydra’s Core Gems
time

>

1 1 1 1

ActiveFedora 6 ActiveFedora 7 |l ActiveFedora 8
Inl l
ActiveTriples ActiveTriples

Currently Emerging Potential

ActiveResource




Three Active Hydra-Fedora 4 Pilots

* Penn State University / ScholarSphere
« UCSD DAMS

e Stanford / Annotation Management



Project Cerberus at Stanford

« Bib records —— @

(Bibframe) \BH/ e Books

IDIIO * Images
* Local & Entity * Manuscipts

authority file Graph * Media

(person, org, - « Software

place, * Etc.

subject,

titles) ,

N~ ¥ 4 Open Annoation-based

assertions on other

. entities...
Annotations « Virtual collections
* Tags
— " . Commentary
e Translation

Etc



Project Cerberus at Stanford

converter

converter

CAP

converter

Person

marc2xmil

converter

3
Bib
Entities

Work
Instance

B

Agent
Entities

Person
Organization

Place
Entities

Place

Stanford Apthority File

3

MARC MARC
Bib) Auth
marc2xml
MARC pre-process MARC pre-process
XML XML
converter
BibFrame post-process Authority
[ fall Fedora 4, supports management
"""""""""""" ¥ notations for DMS T LD4L
'I ( tegration of annos int
1 ystem (BL, Mir
V:\I\ wrvTr-‘ f front
1 nto ) Stor
I 2s: Rob, ND, WM
1 ) or. Be
Topic & )
Entities i Sl

Holding

Pile o' Bibframe
- OR- |
Post Bibframe BibRDF !
with robust converters /
deconverters

, Fedora 47 Possibly, for scale testing.

No need for Ul Probably justuse a
triple store here or a file system.

Entity §

Graph
Search

tore(s)

Fedora 4 as store here?
Could be good. Need a
long term home for
management. Buld a GUI
to allow viewing & editing
of SAF entries. Would F4
be an asset here with
services & APIs? Or a

liability, with undue
overhead for working
against it (loading, editing,
purging data, etc.).

What are the alternatives?
Supports UC clusters 2,3.4
(people, geo, deep web
interlinking)

Subject Comment
Classification L] Tag
Review
Anno Store

Fedora 4 seems like a perfect
fit. Triples link things together.
Bit stream asset stores for
body of anno. Nice APl thatis
LDP compliant. Separate from
DOR and ILS logically and
almost certainly physically.
Supports LD4L UC1 & DMS
Tech.

Use off the shelf tools like
annotator or hypothesis as
Uls.

DMS Tech use case is
indexing, search and display
of annos. (Also LD4L?) Plop
BL on top of solr'ed annos

fe — — ——— — — -

Annotator



