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Background

In 1999, The UVa Library' s Digital Library Research and
Development (DLR&D) group read an article in D-Lib about the
Fedora (Flexible and Extensible Digital Object and Repository
Architecture) system, designed by Carl Lagoze and Sandra Payette
of the Cornell Digital Library Research Group.

By the summer of 2001 UVa built an “alpha” testbed that included
500,000 data objects and a variety of disseminators for electronic
finding aids, TEI-encoded etexts of letters and books, and for
XML-encoded structured collections of art, architecture and
archeology images, and a set of social science data.



http://www.dlib.org/dlib/may99/payette/05payette.html
http://www.cis.cornell.edu/infoscience/research/dl/home.html
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Background

In late 2001, The UVa Library Digital Library Research and
Development Group began collaboration with the Cornell Digital
Library Research Group to develop Fedora under a $1,000,000
Andrew W. Mellon Foundation grant. A number of deployment
partners signed on to test deploy the system during its
development.

On May 16, 2003, release 1.0 of the Fedora digital object
repository management system was made available under a
Mozilla Public License through the project web site. The UVa
Library is also launching its first phase production repository
within the UVa domain.



http://iris.lib.virginia.edu/dl/resndev/fedora_grant.html
http://iris.lib.virginia.edu/dl/resndev/fedora.html
http://www.fedora.info/
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Fedora Architecture

Fedora 1s written 1n Java 1.4.

A Fedora repository Is exposed as a Web service and
IS described using Web Services Description
Language (WSDL).

Digital object behaviors are implemented as linkages
to distributed web services that are expressed using
WSDL and implemented via HTTP GET/POST or
SOAP bindings.

Digital objects are encoded and stored as XML using
the Metadata Encoding and Transmission Standard
(METS).




Fedora Architecture

* The Fedora architecture is based on object models
that represent data objects (units of content) or
collections of data objects.

The objects contain linkages between datastreams
(internally managed or external), metadata (inline or
external), and behaviors that are themselves code
objects and link to disseminators (processes,
mechanisms, and external software.

Object models can be thought of as containers that
give a useful shape to information poured into them;
If the information fits the container, it can
Immediately be used in predefined ways.
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Object Models

A Fedora object has four basic components:
— A persistent identifier or PID. Handles are not currently used.
— A set of disseminators that define a set of behaviors the object can perform.
— A set of descriptive and administrative metadata about the object and its content.
— One or more datastreams that define the content of the object.

Objects “subscribe” to the same object model if they share the same basic object structure by
having the same number and type of datastreams (content streams) and by having the same set
of disseminators or behaviors.

Persistent ID {PID) Globally unique persistent id

Public view : access methods
Disseminators fir obtaining disseminations
ofdigital ohject content

System Metadata Internmal view :'mztaﬂata necessary to
manage the ohject

Protected view : coment that
malesup the "hasis” ofthe ohject
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De3|gn of Models and Disseminators

* Fedora developers met with image and text content
and format specialists, application developers, and
user service librarians to understand what media files
we have and how our users expect to find them and
use them.

o Specifications were set for:

— Datastreams (formats, variation in deliverables [EAD vs.
TEI vs. Ebooks, page images vs. documentary images])

— Metadata

— Discovery (metadata vs. full-text searching, presentation of
results sets, etc.)

— Delivery (must support static and on-the-fly file delivery,
and varied end user download and printing requirements)
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Image Object Model

e The General UVa Image Object Model design includes four separate
datastreams (or basis):

Preview- sized images
Screen-sized images
A MrSID version

The “Delivery Master” (the image that was used to derive the other
datastreams)

The disseminators that define the functionality of the object by describing a
set of behaviors or Behavior Definitions. The uvalmage disseminator
consists of five behaviors

getPreview — retrieve the preview size of the image
getScreen — retrieve the screen size of the image

getlmageViewer — retrieve the screen size of the image but with additional
Image manipulation tools

getSizedimage(x,y) — retrieve the specified size of the image

getDeliveryMaster — retrieve the delivery master (or ascertain its off-line
location)



http://iris.lib.virginia.edu/dl/reports/image_obj_model_report.htm
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Text Object Model

All electronic texts in the Central Repository will be encoded as TEI in
XML. Each digital object will also contain descriptive and administrative
metadata about the object as a whole and about each of its datastreams. The
uvaMetadata disseminator will be available on every object and will
provide the capability to retrieve descriptive and administrative about the
object and its content. The UVa General Text Object Model contains five
datastreams:

Static XML version of text — points to the raw XML version of the text.

Static XHTML version of text — points to an XHTML version of the text or to a

placeholder indicating that a static version does not exist and will be dynamically
generated.

Static PDF version of text — points to PDF version of the text or to a placeholder
indicating that a static PDF version does not exist and will be dynamically generated.

Static PDB version of text — points to PDB version of the text or to a placeholder
indicating that a static PDB version does not exist and will be dynamically generated.

Static LIB version of text — points to LIB version of the text or to a placeholder
indicating that a static version does not exist and emails a request to have one externally
generated.



http://iris.lib.virginia.edu/dl/reports/text_object_model_report.htm
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Text Object Model, continued

» |t is desirable to have a single behavior definition for all electronic text, but with
multiple implementations (behavior mechanisms) for each different type, sharing
the same behavior definition. The General Text Behavior Definition defines eight
basic behaviors for all electronic texts:

getPreview — display a “preview” representation of the text that represents a
bibliographic citation.

getTreeView(level) — display an XML DOM node tree representation of the text down
to the specified level in the text.

getChunk(idref) — get a chunk of XML specified by the idref; this behavior retrieves the
specified XML fragment from the text.

getChunks(XPath) — get multiple chunks of XML specified by the XPath expression; this
behavior may retrieve multiple XML fragments from the text.

getStaticView — display static HTML view of text; the static view would be a view just
of the text itself.

getDynamicView — display the text in an interactive HTML form; the dynamic view
would include the full set of support tools available for the particular type of text.

» getPrintable(format) — download a version of the file in the specified format; at present, three
formats would be allowed including .pdf, .pdb, and .lib.

o getDeliveryMaster — download raw XML text of delivery master
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Effect on Production

Development of new file naming conventions across the

Library.

Documentation of deliverable file formats and sizes.
http://iris.lib.virginia.edu/dl/reports/best practices.html

Development of UVa Metadata, documentation of minimum
metadata standards, and mappings to TEI, EAD, VRA Core,
and Dublin Core.

Development and introduction of the General Descriptive
Modeling Scheme (GDMS) and a GDMS Tool to create
structured representations of collections of objects.

Development of a workflow and tools for batch processing of
deliverable files and loading into repository directory trees.

Development of batch tools to create Fedora objects, creating
the linkages between media files, metadata, and disseminators.



http://iris.lib.virginia.edu/dl/reports/best_practices.html
http://iris.lib.virginia.edu/dl/reports/metadata.html
http://iris.lib.virginia.edu/dl/resndev/gdms.html
http://iris.lib.virginia.edu/dl/resndev/gdms.html
http://iris.lib.virginia.edu/dl/resndev/gdms.html
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Discovery

Indexing and searching are handled outside of
Fedora.

The current UVa implementation uses Tamino and
OpenText. OpenText will be updated to XPAT, and
Tamino has proved to be a poor fit for use with full-
text, so other products (such as Ipedo) are under
review.

The web-based discovery interface uses external
Indexes to build a results set; the interface uses XSLT
to format results, in combination with JavaScripts that
build menus on-the-fly to display metadata and
available functions.



http://www.ipedo.com/
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Delivery

* \When objects are selected for viewing or
downloading, calls are sent to Fedora via URL
parameters to retrieve the objects, which are
formatted using XSLT.

The majority of the current Fedora disseminators use
a combination of Perl programs and XSLT to format
the objects for display.

Other disseminators include wrapping a zooming and
panning Java applet around an image; generating a
downloadable JPEG from the MrSID file; and
delivering downloadable versions of XML EAD files
for partnering institutions.
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Search All Image Collections

| Prezent results as: Enter a word or phrase in the zeanch box to find images through
T Titles only keywards anywhere in the image description.
* [mages onby

& gl termns
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SEARCH |
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source and collection.

Iri the image and description displays, roll yaur cursar gver the image
to s2e titles and options for viswing the image files.
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Image Cellections Search

Search for: door Newr Search
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Images: 2
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Images: 4

10.Auburn Hill
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Ten-zsquat-a-way, The Open Door, Known as The Prophet, Brother of Tecumseh
artist: George Catlin

owner: Srnithsonian Armerican At Museumn

subject portrait

medium: oil

extent 2824 in,

cradit Smithzonian American Art Museum, Gift of Mrs. Joseph Harrizon, Jr.

tribe. Shawmee

creation: 1330

identifier: 1925 66279
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rnost of the Morth Western tribes, enlisting warniors wherever he went, 1o assist Tecumseh in effecting his great scheme, of forming a
confederacy of all the Indians on the frontier, to drive back the whites and defend the Indians' rights; which he told them could never in ary ather
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Chair and Cloud
alternate title: Editorial Montaner v Simdn.
alternate title: Fundactd Anton Tapies.

creater; Tapies, Antoni,

contributer: Doméansch i Mantaner, Lluis,

subject Office buildings. | Modermist. | Public art | Cutdoor sculpture | Sculpture

netas. Building anginaly & publizhing house for Montaner v Simdn; designed by Uuiz Doménech i Montaner, 1879,
identifier: 5-20-Tap-2 4

lecation: Barcelona, Spain ;ClArago, 255, Examplz 41 4172167

ereation: 1200

medium: Skeel and aluminum mesh.

Ciezail of ware

Detzil, three hays of building.




_-'Eﬁ.Euidl: tao the Angelics Schuyler Church Papers - Microsoft Internet Explorér
Fie Edt ‘iew Favorkes Took Hep

Bk - = - @) [4) 7| (Qseneh [GifFavotes (Feda | [EY L 5 - [B] & @

Address | 5] httpe1128.143.22. 23515050 Fedoraigetfuva b 231481 v M 20027 fviewFindingikdpobjectP iD= b2 31435

Virginia
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el b Collectan 11244

A Guide o the Angelica Schuyler Church Fapers
Accession number 11245
A Collection in the
Spacial Collections Dapartment

= Contents Lisk

Search This Guide

Contact Information:
University of Virginia Library
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University of Wirginia
Charlotiesville, Winginia 22903
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Phoni [204) 924-3026
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Trangeribed and translated ke Bobert Gennorme
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Origimal Journals of the Lewis and Clark Expedition, 1804-1806
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* Eront Katter
+ The ORIGINAL JOURNALS OF LFWIS AND CLARK

Chiaptier |
FROM RIVER DUBOIS TO THE PLATTE

Chaper (1
EROM THE PLATTE TO WYERRMILION RIVER

Claa per 11
FROR THE WERKMILION TdO TETON RIVER

Chapter W
FROE TETON REVER T THE MANDANS
+ [Clark:

+ [Orelerly Book: Clark:

+ [Clark:

+ : Clarks]
[Lewis]

+ [Clark]

T
AMONG THE MANDANS
Cha prer Wl

AMONG THE MANDANS

Chia pier Wil
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Lawiz, Merivether []
Qriginal doarmalks of thie Lewis anl Clark Exped#ioon, 1204-1806
Wil 1

[Clark:]
2585, Sept, —

& FAIR Moming the Wind from the 3. E. 21l well,

raized a Flag Staf & made a oming or Shade on 2

Sand bar in 1he mouth of Telon River, for the purpose

of Speeking with the Indians undar, the Boat Cresr on

board at 70 yards Distance from the bar The & Indians

which we meat last night Cordinued, about 11 OClock the

1t & 2d. Chief Came we gava them Some of our Provizions to
aat, they gave us grest Cusniitiz of Meet Sorne of which was
Spailad we feal rawch & & loss for the want of &0 intempsater
the one we have can Spask but litle.

Bt in Council at 12 oClock and afler Smakeing, agresable
to the wseal Custom, Cap. Lewis proceeded 1o Delivar a
Zpeech which we [were — Ed.] oblige[d] to Curtail for want
of & good inferpeter all our party paraded, gave a Medal 10
the Grand Chief Calld, in Indian Lin don gar Zar barin French
Beelfe e [Beufle woir] Black Buffalow, Said 10 be a good
Pdan, 2[nd] Chict Tavto fon gae ar The Padi s or Parlizan
Eugef the 3rd, 15 Lhe Beffe De Medison [Beulfe de Medecine]
hig mame s Tar don gar Wi ker 1[5t], Congiderable Man,
Wy 2ing go. 2[nd]. Considerable Man Second Besr — Mado

E0 (UG DT
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Oraginal Journals of ihe Lewss and Clark Expedition, 1804 -1806
Wal. 1

4 « Imagel D[-’EEE L

1804] TETON TO MANDANS

Perogues with 5 men — 3 & 2 Ind) (which left the boat with
great reluctiance) to Shore with a view of reconsileing those
men to us, as Scon as I landed the Perogue three of their
young Men Seased the Cable of the Perogue, (in which we had
pressents Gc) - the Chiefs Sold! [each Chief has a soidier] Huged
the mast, and the 2¢ Chief was verry insolent both in words &
justures (pretended Drunkenness & staggered up against sie) de-
clareing I should not go on, Stateing he had not receved

|
!
f
i
i

presents sufficent from wus, his justures were of Such a per- Ef
sonal nature I felt My self Compeled to Draw my Sword (and }
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Callin, George [1796-1972]
Crig Inaficaner Mord-Amerikas und die wahrend eémes achijdhripen fadenhalts umer den wildesten ihrer Stamme
erfatten Abemdeuer und Schicksala
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54l text matches for "sioux™

Thiveaite s, Lewis & Clark Jourpals w7 123 matches

0000000 778 matches
The Praire, Yelume 2 T2 matches

Thiweaite ad, Lewizs & Clark Journals v 6: 72 matches
TOO0000011: 42 matches

Thweaite e, Lewis & Clark Journals w1, 29 matchas
The Praine, Volume 10 29 mafches

Theeeaite ed,, Lewis & Clark Journals v 5 9 mabches
Thweaite ed, , Lewis & Clark Joureals « 3 3 mabehes
Theail e e, L 8 Clack Journals « 20 2 mahofes

120 imag e matches for "sionsx™

War Dance, Sioux: § mafehes

Seoux Do Feast § rabefes

War Dance, Sioyx: 5 mafehes

Blatlle halesen Sqags and Sac and Fax: 5 mahehas

IEtamdure i iz Halial rarnony’ & matchas

E‘il;-u::c Wq'th;-inq at the Red Epuldars: 4 matches

YWiaw on 1he St Feter's River, Siouy Indizns Pursuing 3 Stag in their Canoss: 3 malches
Fuott Pierra, Mauth of the Teton River, 1300 hiles Aboes St Lodis: 2 matches

Butte de o, Siouz bumal ground, Laper Blissoun: 3 marches

Sealp Danca, Siows: 2 melches

Siouz Village, Lake Calhoun, Mear Fod Snelling: 3 matches

B Pavann Denmasiom fae o Blase Hionds 3 saatadeae
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Results far search term “sioux™: 123 hits

Thweaite ed,, Lewds & Clark Jourpals © 7 8 Zowe [Siowx] River neer the Mandens. Got fo the Armen
Thiweaite ad, Lewiz & Clark Jourpals v 7 liltle Zoe [Siows] prarie the henters mel us with fo
Thieaite oo, Lewis & Clark Jourpalzs v 7 owers | of the Sioux Ciby (lowa) Acaderay of Sciences an
Thiseaite 2, Lewis & Clark Jourpalz v 70 amends of the Sious (except saceders) yat yvou will pro

ite = evis & Clark Jo 3.7 ofthe Teton Sioux to stop the expadition. S=e ourva
Thiweaite ed,, Lewis & Clark Jourpals ».7 cornmences the Sious country. The nest river of note is the B
Thiwaite 2, Lewiz & Clark Journals v 7 the Big Slous rmeer, which heads with S5 Peters and w
Thieaite 2, Lewiz & Clark Journals v 70 hebtween the Slouw mers and the 5t Peters. The country o
Thiseaite 2. Lewis & Clark Journals w7 Fpox and the Slouw have reduced them to their gresent slate
Thiweaite e, Leswis & Clark Jourmnals 9 7 — the Slow possess the south weast of the Bissoun,
Thiwsaite e, Lewis & Clark Journals < 7 band of Slousx, and the second which we had seen called
Thiweaite ed,, Lewis & Clark Journals « T wooccupy, the Stous bands rowe inthe country to the b

Theeeaite ed,, Leswis & Clark Journals « ) down, by the Sious, their number is abowt 500 men, th
Theil e @, Lewas & Clark Journals v F el on by the Siouss; but they have pledged themsehes

h_mgulg i, Liwis & Clark Journals « J; since, by the Sioux & Ficaras, aganst the Mandans

Thiweail e 0o, Liwas & Clark Journals « 7! Ranzas, Sioue, and others and if it be nol broken dowr
ilie & i lark Joureals v 5 Sioux, and Foxes of the Mississipp, and the B
Thoweanle @il Leens & Clark Joureals « 5 solube of the Siouxs being denied the paremssion 1o tr
Thweaile ad, Lewis & Clark Journals v 7! ther bands of Siouxs, on the mer St Peter's and the
Thweaile ad  Lewis & Clark Joureals « 5 03<306; Siowx, 1,183, 220,

Thweaile ad, Lewiz & Clark Jaurnals v 7 Arkeechetar, Sioux chisf, 5, 93,

Thweaile ad, Lewis & Clark Journals v 7 .-'-".:shkane Sioux chief, 5, 53,

Thesalte od | Lewas & Clark Journals v 7 | Stone Sioux) Indians, Siouan tribe,

Thweaite ad,  Lewis & Clark Jourpals v 7 IEI tribe of Sloux, 1, 169,

Thiweaite ad,  Lewiz & Clark Jourpals v 70 89, 95, among Sious, 1, 267; Indians
Thiweaite ad, Lewviz & Clark Jourpals v 70 (White tan), Sioux tribe, habfiat,
Thieaite o, Lewiz & Clark Jourpals v 70 ntewahneajah, Siouw chisf, 5,99,
Thiveaite 2o, Lewis & Clark Jourpals v 7: Chatongdotah, Sieux chief, &, 52

i i k.o 2w Sione tibe, habitas, 1
Thiweaite ed,, Lesis & Clark Journals «7 wockkundape, Sioux chisf, &, 93,
Thiweaite 2, Lewiz & Clark Jourpals v 7 wemb Indians, Siowse tibe, 5, 52,
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Lewiz, Merivweather [1774.16004]
Original Journals aof the Lewis and Clark Expedition [w.7)
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Fage 315 [view imaga]

commences the Sioux courdey. The next meer of nole 15 1he Big

Sioux mver, which heads with St Peters and wsters of lake Winnepic,
in some high wooded cowntry. Aboul B0 mides higher up, the rvar
Jaque falks on the same side, and sbout one hundred yards wide. This
rivar heads with the watars of lake Winnepic, at no great distance aas
frarn this place. The haad of the River Demon is in Pilican lake,

between the Sieuz mrers and the 51 Peters. The country on both
gides of the Mizsouri, frorn the mver Plate 1o that place, has vary much
the same appearance: extensiva ferdilz plains, with but wery [Htle

tirmbar, and that liilz principally confined 1o the rivar bottoms and
strearns. The counley east of thizs place, and off frorn the Missoud as
low a= Slone mver, containg & number of 2mall lakes, many of which
are 2aid 10 be 20 much impregnated with glavhar saltz, 4= to produce 5l
its efects; cedain it is, that the water in the small streams fromm the
hills belps, on the south west side, possesses this quality. Aboul the
rver Jacgue, Brufala county containg great quantities of mineral, coball,
cinnebar, alum, copperas, and several other things; the stone coal which
is on the Missoun ig very indifferent, Ascending 52 miles above the
Jacgue, the e Quacum falls inoon the saulh west side, This e ig,
026 miles up, 150 yards wade, nol nasagable; & heads in the black
rrcunkains, which wn mearly gacallel 10 the Missoun, farm aboul the
head af e Kanzas ver, and end 5. W of Thas place. Gluicum walees

a broken country, 122 mides by water higher. While i Galls i an

thie ganlh wast erda and e W warde wnde snd psaaable as 3l tha
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Stan-au-pat, Bloody Hand, Chief of the Tribe
subject poetrai

el lurm: oil

extent: 29 x 24 in,

credlt Smithsonian Amencan Al Mesaearn, Git of Mrs. Joseph Harmison, Jr
anist: George Catlin

owrner; Smithsonian American At Museum

frilbe; Arikara

frilie; Sahnish

creation: 1632

identifier: 1585.66.123

Related Tixts

ViiFas M Tadlsdr. The dblo! flan Oomenes’ A Sedy of Qs i Galledy (R siangbos, Ul The Seilhrondds SEiralang PR i o pradiod: kit Lo A
Sl Mgt aved Wod MhBapnal Callaclier of Bw Al 19790

Bloady Hand is described as having A his face painted with red veanilion, scalping-knife in his hand A" and Alwearing a
beautiful dressd” (1845 catalogue, p. 15)

Painted at the Arikara village in 1832, The brosd modehng and slrong features are bypical of the Upper Missoun portrans.
Bioady Hand also appears, full langlh, in carteon 35, with bis wife.
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Digital Librar

The Digital Library iz a distabuted and Rexible 1achnolegy
infrasiruciure that enhances access, manipulation, storage,
diztitution, and integration of information and serices throughout
the University of Yinginia,

The vizion for the Digital Library initiatives come in pait from 1he
waark of a senes of commitlees that padicipatad in the Libeary of
Tomarres Loty planning process in 2001, guiding a Tee-year
prograrm to teansforn the Library ito 19e model uniersity reseanch
lbrary for the fwentyfirst contury

et ) Raport

GQuestions? | Virge

| Universty of Virginés
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Spotlight

Thee integrated im llection is Lvid's fiest reposiory that
comfaing images from Library collections, ieenged resources, and
facully progects whone the resources ane svailable through a single
sedich Tor use by The L commundty for teaching and research,

Announcements

Fedora Release: The first version of the Fadora digital object
raposilory management systerm will ke releasad uader a public
licenze on hay 16, 2003, through the project wab s,

Presentations: Thomy Staples gave & presentation on the Fedora
release at the CHIl Tazk Fosce measing on Apnl 22; Leslie
Johnston gives a presentation on serdces developed with Fedosa
and Chrig Fuotole gives a presentation on 1he Information
Comemugnites 81 the DLE Foogn on bay 15,

Pigital Libeary
Uiwarsiby of Mirginia

PO B S00112
Charlotbesville, WA 220069112

I i ALy Haomes
Maintained by dIEsizinia,qdy
2 The Recksr and Visitars of b Uniwariby of Virginia
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Future

Further development of a heterogeneous Collection Object
Model, with core behaviors that should be applicable across
entire collections (getlinventory, getPIDs, etc.)

Migration of the image and text collections into Fedora, and
transformation of the prototype delivery applications into
Fedora disseminators.

Development of object models and disseminators for data sets.

Future authoring and delivery services will be developed on
top of the repository for users:
An improved GDMS XML authoring tool that is usable by faculty.

Distributed repository storage in affiliated user's "home directories"
elsewhere in the University environment.

A "shopping cart" for the repository that allows users to create and
retain persistent sets.

Linkages between repository disseminators and commercial tools.
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