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ABSTRACT

The Human-Computer Interaction Lab worked vatteam
for the Library of CongresgLC) to developandtestinter-

face designsfor LC’s National Digital Library Program.
Three iterations are describedand illustrate the progres-

*Library of Congress
National Digital Library Program
Washington DC 20540

evolution of this prototypeis the subjectof this design
briefing. It is importantto note that the prototypeis not
meantasa designthatwill itself be fully implementedout
rathera meansto explore different designproblemsand
suggestdesigntechniquesand widgetsto the LC imple-

sion of the project toward a compact design that minimizesnentation team.

scrolling andjumping andanchorsusersin a screenspace
thattightly couplessearchandresults. Issuesand resol-

tions are discussedor eachiterationandreflectthe chd-

lengesof incompletemetadatagatavisualization,andthe
rapidly changing web environment.
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INTRODUCTION

A teamfrom the HumanComputerinteractionLaboratory
(HCIL) at the University of Maryland has beenworking
with a team at the Library of Congres§LC) to develop
and test interface designsfor LC’s National Digital Li-
brary Program(NDLP). The goals of the collaboration
were to establisha user-centereddesign team for the
NDLP, to createinterface prototypesthat serve a wide
rangeof users,andto developa variety of tools andwid-
getsthatLC mayincorporateinto future implementations.
Beginningin the fall of 1995, HCIL team membersmet
regularlywith anLC teamcomposedf librarians,manay-
ers,andtechnicalstaff to identify key interfacechallenges
andbrainstormdesignapproacheandfeatures. As partof
theseefforts an extensiveuserneedsassessmernwas con-
ductedto determinecharacteristicof LC usersand the
typesof informationneedshey bring to the Library. The
needsassessmemeportpresents usertypology with nine
type/taskcomponentsand identifies a seriesof interface
challengedrokeninto contentand userstrategiecate-
ries[1]. During the January-August1996 period, a pro-
totype interface evolved over several iterations. The

HCIL hascollaboratedsuccessfullywith LC in the past,
mostrecentlyon the LC ACCESSinterface--agraphical,
touch-paneldesign that is usedin the Library’s Main
ReadingRoom[2]. The currentprojectgoalwasto foster
a user-centeredesignteamsimilar to the ACCESSteam.
HCIL hasfocusedconsiderableeffort on interfacesthat
allow usersto browseand searchcollectionsof informa-
tion and hasbeendevelopinginterfacetechniquesuchas
dynamic queries[3], visual information seeking[4] and
guery previews[5-6]. Dynamic query interfacesextend
direct manipulationto searchtasksby closely coupling
searchspecificationwith the display of results. Thesein-
terfaces feature a visual representationof a database,
(typically with a scatterplotor starfield display), a visual
representatiorof a query using a collection of widgets
(e.g.sliders),andtight coupling betweenthesetwo com-
ponentsUsersbrowsethe databasdy interactingwith the
interfacewidgets.Eachchangeproducesa new query, the
resultsof which areimmediatelyand continuouslyshown
in the display, supportinga progressiverefinementof the
search, continuous reformulation of goals, and visual
scanningto identify results. Query previews deal with
large distributed databases)dusepreviewsof the datato
maintain real time feedbackand limit accessio the ne-
work.

A designobjective for the LC project was to apply dy-
namic query and query preview techniquesto make
browsingand searchingin the LC NDLP easyand effec-
tive. Asthe projectprogressedihe goalwassharpenedo
achievea compactdesign that minimizes scrolling and
jumping and anchorsusersin a screenspacethat tightly
couplessearchandresultservices. Threemajor iterations
(eachincludedone or morerevisions)are describedhere.
The generalproceduren eachiterationwasto sketchde-



signs on paper during team meetingsor in subgroups,
HCIL would refine the sktechesand use drawing tools to

formalize the designs for team discussion. Finally,

"mockups" were preparedusing Netscape. The reviews
wereconductedwith groupsof 10to 15 LC staff members
including active membersof the designteam and others
who mainly reacted to the desigrisor early prototypesof

specific widgets or mechanismsspecializedtools were

used (e.g., the Information Visualization Explorattm.i-

ronment(IVEE at http:/lwww.ivee.com)for an early sta-

field display prototype,and MacromediaDirector for an

animation mockup). However, our aim was to use
Netscapeas much as possibleto ensureadoptability by

LC’s implementationteam and facilitate remotereviews.
Eachiterationis describedbelow andthe designrationale
that led to the subsequent revision cdssed.

ITERATION 1: USERS’' NEEDS DESIGN
After discussingrariousmetaphor@andcritical featuresa
first prototypewassketchedn paperandthenmockedup
in Netscape. Functionality for word search,browsing,
help, and new topics was included in the prototype but
much of the thinking in this iteration was shapedby the
results ofthe userneedsassessmentHaving just observed
the complexity osearchinghe vastandvariedcollections
of the physical library (some collections even require a
staff interview beforeuse)the designtried to direct caie-
goriesof usersinto customizedvaysto searchthe collec-
tions. It focused on “helg by defining a virtual
informationdesk(VID) whereuserswere stronglyencou-
agedto begintheir visit (it is thefirst link). Theintention
of the VID designwasto providecustomizechelp by ask-
ing usersto classify their roles and information needs.
Roles included:

Tourist/surfer

Novice researcher

Casual researcher

Expert researcher

Teacher
Information needs included:

Specific item

General information on a topic

Comprehensive information on a topic

Another aspectthat we felt wasimportantwasto clearly
indicatethat only a very small portion of the entire LC

collectionis now availablein digital form, to avoid users
beingfrustratedby the narrowfocusof the currentsystem.
An LC building icon was proposedwith the tip of the
building color coded to indicate this fraction (Figure 1.)

The first searchfunction listed on the screenusedfilters.
The needsassessmeritad shownthat place,time, format
and peoplaverethe mostcommoncharacteristicef users’
needs;setsof filters were "mockedup” to allow usersto
specify the scopeof their searchegFigure 2). Filtersin-
cluded: geographicregion (map), chronological period,
and format (i.e. text, manuscript,photo, sound, movies

etc.) We did notinclude a namefilter for two reasons.
First, many of the objects are collections rather than
authoreditems; furthermore,assigningattribution and/or
who is depictedin a work remainsa key metadata(i.e.
data about data) challenge for digital libraries. Secemed,
wantedto avoid long, scrolling lists of hamesin this de-
sign. Word searchingwas also includedfor generalque-
ries.

Issues

As this iterationwasdiscussedy the HCIL/LC teamand
revised,severaimplementatiorissuesemerged. First, the
teamfoundit impossibleto agreeon written namegor the
usertypesandinformationneedsandhow to promptusers
to understandwhat the expressionsmeant (e.g. Are
"researchers’or "surfers" good categoriesand how do
peopleidentify themselvesto categories.)More signifi-
cantly, whatto do with the userinputswasdebated. Cre-
ating 15 differentinterfacedor the different combinations
of userrole and needseemedextremeand the subgroups
working on specific versionswere not making any prog-
ress. Another problem witthis designis thatit buriedthe
browseand searchfunctions under the user introductory
services.

Resolution

The teamdecidedto shift focus from user categoriesto

tools for browsingand searchingthat would fit the needs
of severalcategoriesat once. The 15 categoriesverecal-

lapsed into 5 more general user types amthgdecidedto

provide specificintroductorytoursfor each. Userswould

not beaskedto identify themselvedbut would selecta tour

guidethatmatchedhe goal of their visit. To dealwith the
needto further assistcertaincategoriesof usersa guided
search was envisioned.

ITERATION 2: FOUR SERVICES DESIGN

The next versionmadethe four main functions (browse,
searchVID, andnew arrivals/hottopics) moreexplicit by
using the new HTML “table$ to visually separatethe
functions but compactthem onto one screento avoid
scrolling. (seeFigure 3). The first versionof this design
had onelink for eachbox (e.g. the browsebox had one
link "browse" leadingo a new pageof browseoptions"by
time", "by place"etc.). In later versionsof this iteration
items were moved ufgom lower levelsof the hierarchyto
the first pageto minimize jumping (the browse box of
Figure 3 includes a series of links).

In this design,the order of functionsis revisedas com-

paredto Iteration 1. Browse and searchactionsare the
first items: browsingwas given prominenceand a search
box is availableon the openingscreen. Continuing our
effort to dealwith variedusersthreetypesof searchwere
included: quick (simple query), guided (a tutorial-like

guidedset of selections),and enhancedBooleanqueries
with field limitations and other advanced features).

The GuidedSearchis availablefrom the Virtual Informa-



tion Desk sectionof the homepagdFigure 4). Usersare
led throughthe processof settingfilters screenby screen.
An explanationof the actionsis availablein the middle of

the screenandsettingthe criteriais closely coupledwith

an estimateof the resultssize shownon the color coded
result preview bar on the right. For example,when se-

lecting a time period users can rehdtmostmaterialsare
historicalor out-of-copyright;they canseethe distribution
of volume of materialsover the decadesand the bar on

the right reflects the impact of theielectionon the search
scope helpinguserslearnaboutthe contentof the collec-

tion.

Resultsare presentedin a framed list but it was env-
sionned that results could also be seenstadield display

fying the bestcollectionsfor searchingwas critical. The
guidedtour hadto be abandonedecauseof lack of data
and the visualization effort moved to the collection level.

To summarizethis iterationaccomplishedhe goalsof (1)
decreasingthe needfor scrolling and (2) flattening the
navigation hierarchy; however data visualization was
limited by the lack of underlyingmetadataand usersup-
port remained an issue.

ITERATION 3: LEFT COLUMN TAB DESIGN

Whereaghefirst iterationfocusedon introducingusersto
the LC NDLP and the secondfocusedon the tools for
browsing and searching,the third iteration focused on
bringing forward the materialsof the LC NDLP. We

usingmetadata about the items such as date, size, type et@imedto aid usersby bringing them quickly and visually

Issues

This designprovidedquick accesdo the tools but major
concernswere now raisedaboutfeasibility. The lack of

descriptive data (metadata)underlying different objects
hadbecomea centralproblemasa resultof working with

the two previousiterations. In the American Memory
collectionssomeobjectsare entire collections,someare
finding aidsthathelp userslocateitemsin groupsof items
(e.g.a pagein a manuscriptcollection),and someobjects
are individual items which ,in most cases,have no de-

scriptive data. Those distinctions about objgpe arenot

always possiblewith a “searchenginé. Furthermore,
most objects are not specific to a geographicregion or

time period or suchmetadatais not availablein the un-

derlying records,and manyindividual items are not cat-

loguedat all. Thesechallengedimited the usefulnessof

the generalfilters that could applyacrossall of the LC

NDLP and make it difficult t¢onstructadequatereviews
(e.g.the barsof figure 4). This led to the conclusionthat
additionalmetadatavas necessaryo designa good inter-

face.

An additionalconcernwas that the designfocus on tools
was still not bringing to the surfacethe treasuresof the
collections. Usersstill would have to navigatethrough
severallevels of the site hierarchybefore being able to
evenseea sampleof a collectionandappreciatdhe value
andcoverageof the materials. Similarly, therich "special
presentationsivritten by domainexpertsaboutthe matei-
als wereburried despite their great usefulness.

Resolution:
Samplesof objectshadto be broughtforward, which im-
plied a redistributionof the spacefor the tools on the front

page.

Adding metadatais a necessityfor comprehensivaiser
accessto individual items but doing so is prohibitively
expensivefor all items. A decisionwas madeto add de-
scriptive data only about collections. This vim&iarmony
with the users’needassessmemwhich showedthatideni-

to interestingmaterialsthat would serveas a springboard
for defining their needs. The coupling of searchand re-

sultswas madetighter by anchoringusersin a single dy-

namic screenrather than forcing them to jump to new
screens.

Compact design

The main functionswere arrangedn “tabs down the left
sideof the screen. Resultsfor currentlyselectedunctions
were displayed on the remainderof the screen (using
HTML frames). The“tabs arealwayspresenion the left
sideof the screenandsincereal tabscould not be imple-
mentedin HTML color codingwas useto matchthe tab
and the right frame. This design(see Figure 5) is more
compactthan previousiterationsand goesfurther in cou-
pling searchandresults. The persistencef the titles and
tabsgivestheimpressionthatit is possibleto browselists
of collections,specify complex searchesand review re-
sults witout ever leaving the first page.

Samples

On the introduction page an animatedseriesof samples
from collections and links to the special presentations
written by expertsaid usersin familiarizing themselves
with the digitized materials. The accentin this iteration
wason providing immediateaccesgo someof the treas-
uresof the collectionsinsteadof users'categoriesor im-
personalsearchtools. Usersoften have a vagueidea of
what they hopeto find and browsing sampleshelp them
shape their query.

Collection browsing

Sincethe decisionwas madeby LC to ensurethat ade-
guatemetadatavoul be available at the collectiotevel, a
major stepwasto useJavato implementa dynamicquery
application for browsingandselectingcollections. The
tab below Introductionis "Browseand SelectCollections"
(Figure 6) which updatethe right frame to a graphical
overviewof all collections,a few filters, anda list of cal-
lections which can be sortedon a variety of attributes,
suchasdate,topic, andformats. Technically,this implied
a visual representatiorof the available Collections,and
widgetsthat allowed dynamicfiltering of Collectionson



various attributes. Athetime this work beganwebpages
were generally staticTechnologiesuchasserver-pustor

CGl did not supportthe immediateresponsaequiredfor

dynamic queries.JavaScriptand dynamic GIFs were not

yet available.The only client-sidetechnologieghat were
sufficiently mature and available were Java and Shodk-

wave/Director.HCIL choseJavabecausave had already
startedto work on a similar dynamic query interfacefor

our NASA's EOSDIS project [5].

Graphic overview

Previously, starfield displays had been used to display
"point" data,where databasebjectsassumediscreteval-
ueson eachaxis of the scatterplotBut few of the collec-
tion attributescould be representedas a single discrete
value. Sincethe startingand endingdatesdefinedan in-
terval the starfieldbecamean "interval” field, whereeach
collection was representecby a horizontal bar, defining
the x-axis as "time." The y-axis poseda problem. What
otherattributecould the intervalsbe plotted against?Size
of the collectionwas consideredbut the LC teamwasre-
luctant to define a size for each collection (is size the
numberof items, byte size, time to reador review?). In
the endit wasdecidedthat the y-axis would represenno
otherattribute.Instead the intervalswould simply be iter-
ated in a non-overlapping manner down the vertical @xis
the interval-field. Color-codingschemedor the intervals
were also consideredand rejected.Most of the attributes
for the collectionscanassumanultiple values.For exam-
ple, the Formatattributecanbe any combinationof Text,
Film, Sound,etc.,soa single color codewould not be ap-
propriate.Theintervalfield canbe pannedandzoomedby
manipulatingthe double-boxslider beneaththe field, also
implemented in Java.

Java Implementation

The Javaprototypehasthree main componentsthe Cad-

lection Overview, the Collection Filters, and the Collec-

tion List. The use of Java allowed the Collection
Overview and Collection List to dynamically changein

responseo collectionfilters, showingonly thosethat s&-

isfy the filter constraints.Furthermore,the Collection
Overview itself actsas a filter. Panningor zoomingon a

particularinterval of time specifiesa temporalconstraint,
potentiallyfiltering out more collections. The threeinter-

face componentsare linked via an active cursor. Passing
the cursor over a collection interval or collection name
highlights theother,aswell asthe appropriateattributesin

the CollectionFilters. Pressinghe mousebuttoncauses

jump to the collectionhomepage. The collectionlist can
be sortedon any of the collection attributes. The use of

Javaallows interface objectsto be createddynamically,
basedon the contentsof a text file thatdefinesthe collec-

tions. Javafacilitatesthe active linking betweencompo-

nents, links to homepagesand collection sorting. Most

importantly, Javafacilitatesdynamicqueriesby allowing

eachdiscreteuserevent,suchasa mousemoving a slider,

to be intercepted and processed, triggering a re-dfdlae

visualizationof results. This tight couplingof userevents
to graphical re-drawing is fuathental to dynamic queries.

Search and results

Quick Searchis availablefrom the first pageandis meant
to be runon all the collectionsor limited to the collections
selectedin the dynamicquery interfacepresentedabove.
Enhancedsearchallows Booleanqueriesandgivesaccess
to the attributescommonto the collectionsselected(e.g.
restrictingthe searchto photographcollectionswould add
a new field to the EnhancedSearch allowing usersto re-
strict the searchto black andwhite or color photographs).
Resultsare presentedin tableswhich can be reordered
accordingto any attribute. Glyphscould alsobe addedto
give informationabouttype andapproximatesize of result
items (e.g. a collection is distinguishedfrom a phobo-

graph).

Issues

FeedbacKkrom the group shiftedto implementationissues
(how reliableis Java?)andgraphicaldesign(how to make
thosedesignprototypesmoreattractive?which pushedus
to sketchmore polishedgraphicdesigns. As the project
evolvedit becameclear that what was neededwas not a
self containedcompleteinterface but a set of consistent
interfacedor distinct collectionsand designdirectionsfor
futureinterfaces. Theteamwasencouragedo replacethe
plannedusability testingwith reviewsby large audiences
at LC and to explore the applicability of the designat
otherlevelsof the LC NDLP. In particularit wasdecided
to apply the prototypedesignto the Coolidge Consume
ism collection.

Designissuesare now focusing on browsing the results
list. Resultlists arecomposedf heterogeneoumaterials
(collections,items,finding aids,etc.)andthe designneeds
to representhe different level of representatiorand pro-

vide overviewsof the volume of material returned. Fi-

nally, oncethe resultshave beerorderedand presortedt

will remain achallengefor usersto reviewlargequantities
of materials.For exampleif a searchin photocollections
returns100 pictures,tools for rapidly browsingand using
the most relevant images are needed.

CURRENT DIRECTIONS: MORE BROWSING TOOLS

As we continueour designprocesswe are concentrating
on tools to allow usersto quickly scanscoresof images
and selectsomefor more careful viewing or saving. For
example a usqrreparinga photoreporton TheodoreRoo-
seveltneedsto eliminate the many picturesof boatsor
bridgesor family membersthenflag the preferredviews,
and finally save therwith annotationsn a newpage. See
Figure 7 foranearly prototypethatallows usersto quickly
scana setof thumbnails.examinefull imagesanddescrp-
tive information, and flag those of interest for saving.
Other tools are been built for other media (such as wdeo
manuscripts)in order to provide fast accessto preview
materials, thus bringing the collection treasuresto the



front. Resultscanbe savedin an automaticallygenerated
pagewhich will assistuserswith limited time and com-
puter knowledge (e.g. teachers)to immediatly use the
NDLP items in their own materials.

CONCLUSION

This project illustrates iterative designfor a large-scale
digital library thatwill servethe needsof a wide rangeof
users. The iterationsdemonstratevays to progressively
more closely link query and results (the essenceof dy-
namic queries),collapsehierarchy,compactdesign,and
minimize scrolling and jumping. The project also pro-
vides an experiencebase for designersworking on the
problemof mappingmetadatao browse/searcland visu-
alizationwidgets. Of coursewe arestill far from a sats-
fying interface ready for extensive user testing and
answeringall the difficult digital library problems. Key
challengednclude: finding waysto show different levels
of representationn results;providing searchservicesfor
objectsthat haveinconsistentor no descriptivedata; de-
veloping guidedtours and supportthroughthe VID; and
integrating these designs with the larger LC site.
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screen, color coding between the tabs on the left and background on the right helps users to orient
themselves in the site. On the introductory page animated samples from collections and links to
the special presentations from different collections aid users in familiarizing themselves with the
digitized magrials.
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@ Enlicriced Search A ra Shirinian collection (Fake) —

Bill Grant Srchitectural collection (Fake)
Bruns Boating Collection (Fake)
Coolidge-Consumerism Collection

Earl Jones collection (Fake)

Erama Johnson clothing collection (Fake)
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Snel:ial Presentations Crary Jones - Railroad safety Collection (Fake)
Jones music collection (Fake)
New Arrivals Life History Manuscripts fror the Folklore Project, WA Federal Writers' Project, 19361940
M-R

Figure 6: This figure shows the collection browser page stétfield display and closely coupled result lists.
Filters here are represented by dynamic query interface widgets.



