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Tutorial Outline

® Fundamentals of User Interface Design

® Search Interfaces
« Faceted navigation

« Specific to bioscience literature
o Term suggestions
o Showing figures in search results

® Social Tagging

Marti Hearst
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Let’s get acquainted




Fundamentals of Ul Design




Principles of HCI

(Human-Computer Interaction)

® Design for the user

AKA: user-centered design
Not for the designers

Not for the system

® Make use of cognitive principles where available

Marti Hearst

Important guidelines for search:

O

O

O

O

Reduce memory load

Speak the user’s language
Provide helpful feedback
Respect perceptual principles

SLA’09 Spring Meeting



What makes for a good/bad
user experience?

Your examples?



My (subtle) example

Paying my taxes online, March 2009.



Efectronic Federal Tax Payrnent Systerm

PAYMENTS HELP & INFORMATION CONTACT LS LOGOUT

MY PROFILE

ABOUT EFTFS

HOW TO USE EFTPS

FAC

WHAT'S NEW?

PRIVACY STATEMEMNT

ACCESSIBILITY STATEMENT

FLEASE MOTE:

“our tax-payment is due
regardless of EFTPS anline
auailability. In case of an
emeargency, wau can always
make your tax payment by
calling the EFTPS YWaice
Response System at 4-200-
555-234532. Fallow the prompts
to make your payment.

WELCOME TO EFTPS ONLINE
The Easiest Way to Pay Your Federal Taxes

EFTFS iz a semwice offered free by the U5, Depatment of the Treasuny to help business and individual taxpayers conveniently
pay all theirfederal taxes electronically.

WA RMIMIG!

“fou are using an Official United States Gowernment System, which may be used only for authorized purposes. Unauthorized
madification of any infarmation stored on this systerm may result in criminal prosecation, The Government may monitor and
audit the usage of this system, and all persons are hareby notified that the use of this system constitutes consent to such
manitoring and auditing. Unauthorized attempts to upload information andfor change infarmation on this web site are stricthy
prohibited and are subject to prosecution underthe Computer Fraud and Abuse Act of 1986 and Title 18 U5 C. Sec. 1001
and 1030,

Make sure the security lock is closed é o youdr brovesear,

MAKE A PAYMENT ENROLLMENT

Faymeants Help & Information Contact U= Logout

Home Enrollment fly Profile
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Efectronic Fedsral Tax Payrment System
EMROLLMENT MY PROFILE A HELP & INFORMATION CONTACT US LOGOUT |

MAKE A TAX PAYMENT R HAME: MAR

CAMNCEL A TAX PAYMENT

Tax Form Selection
CHECK PAYMEMNT HISTORY

Please enterthe number of the Tax Form youw wish to pay, orselect the Tax Form number from one of the drop-dowen lists. ﬂ

ENTER TAX FORM HUMEER

o

SELECT A TAX FORM

1040 RELATED TAX FORMS | select a form E-%
ALl OTHER Tax Forms 1040 Related Tax Forms e
CLEAR FORM 1040 US Individual Income Tax Return NEXT B
1040 Separate Assessment/Innocent Spouse

Home Enrollment hdy Profile Payments Help & Information Contact U= Logout
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Electronic Fedaral Tax Payrmant System
ENROLLMENT MY FROFILE A HELP & INFORMATION CONTACT US LOGOUT

MAKE A TAX PAYMEMNT A ‘ER NAME: MARTI HEARS

CAMCEL A TAX PAYMENT

Tax Form Selection
CHECK PAYMENT HISTORY

Flease enterthe number of the Tax Form wou wish to pay, orselect the Tax Form number from one of the drop-down lists. ﬂ

ENTER TAX FORM HUMEER

ar

SELECT ATAX FORM

1040 RELATED TAX FORMS | 1040 US Individual Income Tax Return v

ALL OTHER TAX FORMS | select a form e
All Other Tax Forms

select a form

11-C Tax & Apple for Registry-Wagering
706 US Estate Tax Return

7064 LIS Additional Tax Return

70BG5(D) Genrtn-skip Transfer Tax far Dist
709 US Gift Tax Heturn

926 Transfer of Property to Frgn Entity -
(o Enreilmant ity Profil e — H90-BL Excise Tax-Black Lung Benefit Trust

5328 Heturn for IRA Taxes

5288 W/H Disposal by Frgn Persn US Prop

5404 Int Chrg DISC-Reltd Defer Tax Liab

5488 Summary of LIS Infarmation Returns/Fenalty Assess
o637 Int Under Look-Bck Comp LT Contract

8725 Excige Tax of Greenmail

58/6 Excise Tax on Struct Stlmnt Factaring Trans

CT-2 Emplayee Rep. Railroad Retirerment Tax

CLEAR FORM




Efectronic Federal Tax Payrment Sysfam
HELP & |NMFORMATION CONTACT LS _ LOGOUT

CAMNCEL A TAX PAYMEMNT Fayment- 1040 US Individual Income Tax Return

CHECK PAYMENT HISTORY
Tax Type Selection

Flezse select 3 Tax Type: ﬂ
':::' Estimated 1040ES

@ Fayment with Return, Hotice, or Installment Agreement

{:} Fmtonan amended return 104905

O Extension

{::' Underfeporter CRZ000

':::' FAudit Adjustment

4 PREVIOUS | NEXT @

Home Enrollment huly Profile Fayments Help & Information Contact Us Logout
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ENROLLMEMNT MY FROFILE HELP & INFORMATIOMN

MAKE A TAX PAYMEMNT ER NAME: MARTI HEARS

CAMNCEL A TAX FAYMEMT Fayment- 1040 US Individual Income Tax Return

CHECK PAYMENT HISTORY
Individual Tax Payment

I you select the next business date for your settle ment date, wou will not be able to cancel this payment, EFTFS requires
your settlement date to be at least 2 business days in the future to cancel a payment.

Flease enterthe payment amount in the following format: SEEEFERE. ¢ ¢

Fayment Armourt E |

| texample: 1234.58) Q
Tax Period horth - Mot Required ﬂ
Settlement Date |3 |x|23 |x|2IIIIII9 | (mmiddinyny (7]
CLEAR FORM 4 PREVIOUS | NEXT W
Home Enrollment by Profile Fayments Help & Information Contact Us Logout
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Problems

® Biggest problem: | will pay taxes for the wrong year,
requiring a very costly repair.
= They have a special option in the phone tree for this
error (proof of a usability problem!)

® QOther problems:
=  What does this mean? What do | do?

- Why g Make sure the security lock is closed & on your browser. )Se from and
what

Marti Hearst SLA’09 Spring Meeting



Problems

® Biggest problem: | will pay taxes for the
wrong year, requiring a very costly repair.

Marti Hearst

They have a special option in the phone tree
for this error (proof of a usability problem!)
o Yes; | made this error last year and it still isn’t fixed!

Violates: avoid errors, provide good defaults

Payment Amount § rexample: 1234.56) (7]

Tax Period Mo B0 (7]
Year | 20039 e

Settlement Date 3 23 112009 frarmiddinan) (7]

CLEAR FORM 4 PREVIOUS | NEXT W

SLA’09 Spring Meeting



Problems

® \What does this mean? What do | do?

® Violates:

= Speak the user’s language
« Provide help.

Make sure the security lock is closed £ on your browser.

MAKE A PAYMEMT ENROLLMENT

Marti Hearst
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Problems

® Which form am | selecting?

® What if my choice Is missing?

® Entering in a form number doesn’t work.

® \iolates:

Marti Hearst

Provide useful labels
Match the user’s task

NUMBER
ar

SELECT A TAX FORM

1040 RELATED TAX
FORMS

[ 1040 US Individual Income Tax Return v

ALL OTHER TAX FORMS | select a form ~

All Other Tax Forms
5 a form
11-C Tax & Applc for Registrn-Wagering
706 US Estate Tax Return
T06A US Additional Tax Return
TOBGS(D) Genrtn-skip Transfer Tax for Dist
709 US Gift Tax Return -
926 Transfer of Property to Frgn Entity
990-BL Excise Tax-Black Lung Benefit Trust
5329 Return for IRA Taxes
8288 WiH Disposal by Frgn Persn US Prop
8404 Int Chrg DISC-Reltd Defer Tax Liab
8488 Summary of US Information Retumns/Penalty Assess
8697 Int Under Look-Bck Comp LT Contract
8725 Excise Tax of Greenmail
8876 Excise Tax on Struct Stimnt Factoring Trans
CT-2 Employee Rep. Railroad Retirement Tax

SLA’09 Spring Meeting
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User-Centered Design

® Needs assessment

= Find out
o who users are
o what their goals are
o what tasks they need to perform

« Task Analysis
o Characterize what steps users need to take
o Create scenarios of actual use
o Decide which users and tasks to support

® |terate between
= Designing
« Evaluating

Marti Hearst
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User Interface Design Is an Iterative Process

Design

Evaluate

Prototype

Marti Hearst SLA’09 Spring Meeting



Rapid Prototyping

® Build a mock-up of design .

® Low fidelity techniques

Marti Hearst

paper sketches
cut, copy, paste
video segments

AT AR A s

_C/vowta?
& &

|
DD
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Telebears
example

Marti Hearst SLA’09 Spring Meeting



o [ feper | Sondbor P Screa ] [Viow epres Recursment ol | Logos

I | BERKELEY H'?_GIETE&TIH
Ay mq SullessFuLlY BEMEOLLED 1w mATH Te A

Cument Schedule

P e & = rips m@ Search: Schedube of Courses Spring 2303 e T

Conpma Typa [ = e
o =

Couna Tl | ] i
Céapria “urslar | Camarun S b g | ' E
=i |

AMFERICAN STUIIES 10 P00 LBC = Basn, U5 Cult -
“The LOS0™; TuTh 0112908 Lorwrmoka, B; § Frams -
MATHEMATICS 164 P 001 LEC - Asalyie Ciea. s Caleuiug;
BIWE 1P, Tuters, D), Jo valey | 500

102 OIS, WAL 47 Evany

105 DA% W B LOA; 47 Evens

104 (N5 W 9 10A; 43 Evam

:EHH:W 10-1 0 CF20 Dl

= FAS; W 1-12P; 3107 Enbeverry

WISTORY <0 P o0 LEC - MsSeal A[&F .
Ml 1. 22 Wasren ik

Eb LTSt T T

Telebears example: Task 4: Adding a course
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Why Do Prototypes?

® Get feedback on the design faster
® Experiment with alternative designs
® Fix problems before code is written

® Keep the design centered on the user

SLA’09 Spring Meeting



Evaluation

® Test with real users (participants)
« Formally or Informally

® “Discount” techniques
« Potential users interact with paper computer
» EXpert evaluations (heuristic evaluation)
« Expert walkthroughs

Marti Hearst SLA’09 Spring Meeting



Design Guidelines

® What are they?
»« Rules of thumb for how to design
« Bloopers book has many recommendations

® Examples:
« Provide informative feedback
= Support recognition over recall
=« Provide for user control and understanding

® Heuristic Evaluation:

= An expert measures the mock-ups against
well-known design guidelines.

Marti Hearst SLA’09 Spring Meeting



Results of Using Heuristic Evaluation

® Single evaluator achieves poor results
= only finds 35% of usability problems
» 5 evaluators find ~ 75% of usability problems

= Why not more evaluators? 10? 20?
o adding evaluators costs more

o adding more evaluators doesn’t increase the
number of unique problems found

Marti Hearst SLA’09 Spring Meeting



Decreasing Returns

problems found

benefits / cost

/ T~

100% 70
/"—"——_——— n 60
]
;EE‘ 75% S 50
370 o
g S g
20 8 40
n L]
S g 50% £
S & 30
£s "
& S 20
e 25% S
o @
10
0% +——— - : - 0
0 5 10 15

Number of Fvaluators

®  (from Nielsen)

5 10
Number of Evaluators

® (Caveat: these graphs are for a specific example

wive  1NIS 1S @ controversial point.
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Affordances

® The perceived properties of an object that
determine how it can be used. (Don Norman)

« Knobs are for turning.
= Buttons are for pushing.

® Some affordances are obvious, some learned
« Glass can be seen through.
» Glass breaks easily.

® Sometimes visual plus physical feedback
« Floppy disk example
o Rectangular - can’t insert sideways

o Tabs on the disk prevent the drive from letting it
be fully inserted backwards

Marti Hearst SLA’09 Spring Meeting



Affordances of a Teapot?
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Affordances of an 1Pod?




Small Detalils Matter

® Uls for search especially require great care in
small details

« |In part due to the text-heavy nature of search

= A tension between more information and
Introducing clutter

® How and where to place things is important
= People tend to scan or skim
= Only a small percentage reads instructions

Marti Hearst SLA’09 Spring Meeting



Small Details Matter

Example:

Marti Hearst

In an earlier version of the Google
Spellchecker, people didn’t always see the
suggested correction

o Used a long sentence at the top of the page:

“If you didn’t find what you were looking
for ...”

o People complained they got results, but not
the right results.

o In reality, the spellchecker had suggested an
appropriate correction.



Small Details Matter

® The fix:
Analyzed logs, saw people didn’t see the correction:

O

clicked on first search result,

didn’t find what they were looking for (came right back
to the search page

scrolled to the bottom of the page, did not find anything
and then complained directly to Google

Solution was to repeat the spelling suggestion at the
bottom of the page.

® More adjustments:

The message is shorter, and different on the top vs. the
bottom

Marti Hearst
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Time for a Break!




Searching Bioscience Literature




From Hunter & Cohen, Molecular Cell 21, 2006

New Entries (thousands)

Marti Hearst

650
600

990 -

500

450 -

400
350

300 -
250 A

200
150

100 -
50 4

Double Exponential Growth In
Bioscience Journal Articles

Medline Growth

Total Entries (millions)
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BioText Project Goals

® Provide flexible, useful, appealing search for
bioscientists.

® Focus on:
« Full text journal articles
= New language analysis algorithms
« New search interfaces

® Supported by the NSF
« http://biotext.berkeley.edu

Marti Hearst SLA’09 Spring Meeting



The Importance of Figures and Captions

® Observations of biologists’ reading habits:

It has often observed that biologists focus on
figures+captions along with title and abstract.

® KDD Cup 2002

Marti Hearst

The objective was to extract only the papers that included
experimental results regarding expression of gene products
and

to identify the genes and products for which experimental
results were provided.

ClearForest+Celera did well in part by focusing on figure
captions, which contain critical experimental evidence.

SLA’09 Spring Meeting



KDD Cup Task 1 ClearForest

The Figure IS the Result

Molecular Biologists who review these papers,

look mainly for the figures! A roe B eons mobe C cron 44 obe
. A D *‘s‘ﬁ
Example: S$H ss%%é? Eé

This figure (from *R100,
in the Training Set) that
shows that a specific
transcript is present both
in the eye and the body.

_=_Obvious highlighted sections
< (Title and Abstract) are used too.

*Multiple Subtypes of Phospholipase C Are Encoded by the norpA Gene of Drosophila melanogaster
Sunkyu Kim , Richard R. McKay , Karen Miller , Randall D. Shortridge
1. Biol. Chem, 270(24): 14376-82.

Marti Hearst SLA’09 Spring Meeting



Our ldea

® Make a full text search engine for journal
articles that focuses on showing figures

® Make It possible to search over caption text
(and text that refers to captions)

® Try to group the figures intelligently

Marti Hearst SLA’09 Spring Meeting



Developing the
BioText Search Interface

® Main idea: a search interface that meets the unique

needs of bioscientists.

® Hypothesis: the articles’ figures should be exposed in

the interface.

® Process:

=« Did interviews, designed mock-up
Made an initial prototype
Did a pilot study
Used these results to redesign
Evaluated the new design

® Results: highly positive responses.

Marti Hearst
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Related Work

® Cohen & Murphy:
= Parsed structure of image captions
» Extract facts about subcellular localization

® Yu et al.

= Created a small image taxonomy; classified images
according to these with SVMs

® Yu & Lee:

« BioEX: Link sentences from an abstract to images in
the same paper; show those when displaying a paper.

= Not focused on a full search interface; can’t search
over caption text.

Marti Hearst SLA’09 Spring Meeting



Pilot Usability Study

® Primary Goal:

= Determine whether biological researchers
would find the idea of caption search and
figure display to be useful or not.

® Secondary Goal:

« Should caption search and figure display be
useful, how best to support these features in
the interface.

Marti Hearst SLA’09 Spring Meeting



Method

® Told participants we were evaluating a new search
Interface

= (tip: don’t say “our” interface)

® Asked them to use each design on their own queries
= (order of presentation was varied)

® Had them fill out a questionnaire after each
Interface session

® Also had open-ended discussions about the designs

Marti Hearst SLA’09 Spring Meeting



Participants

ID status sex litsearch area(s) of specialization

1 undergrad F  monthly  organic chemistry

2 graduate F  weekly genetics / molecular bio.

3 other F  rarely medical diagnostics

4 postdoc M weekly neurobiology, evolution

5 graduate F  daily evolutionary bio.. entomology
6 undergrad F  weekly molecular bio., biochemistry

7 undergrad F  monthly  cell developmental bio.

8 postdoc M  daily molecular / developmental bio.

Marti Hearst
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Captions + Figure View

Bi 0 Horme | About BioTexst | Instructions | Contact L
IMAGE SEARCH Logged in as: marti | Log Cu

|zebrafish | @ List O Grid O Groups

215 results found == Previous | Page 1 of 11 | Mext ==

Morphogenesis of the anterior segment in the zebrafish eye. Kelly & Soules,
Brian & Link. BMC Developrmental Biology . 28 Jun 2005,

Figure 2. Comparison of embryonic and adult zebrafish eyes. Diagram of
embryonic (A) and adult (C) zebrafish eyes. Histology of 3 dpf embryonic
(B) and 1 month adult (D) eyes.

PMID: 15985175 (all figures in this article)

Svetlay | Mew Window Figure Type: uncategorized

R Evolution and origin of vomeronasal-type odorant receptor gene repertoire in
fishes. Yasuyuki Hashiguchi, Mutsurmi Mishida, BMC Evolutionary Biology, 3 Oct
] 2004,

Figure 1. Phylogenetic relationship and estimated divergence times [25] of
zebrafish, medaka, fugu, and pufferfish.

PMID: 17014738 (Al figures in this article)

Cuwerlay | Hew Window

Figure Type: uncategorized

= A Center of a Different Stripe. Julia R, Barrett. Environmental Health



LI | M LA e | At A 1 | e pre s
DIO IMAGE SEARCH Logged in as: marti | Log Ou
|zebrafish | @ List O Grid O Groups

215 results found == Previous | Page 1 of 11 | Mext ==

Morphogenesis of the anterior segment in the zebrafish eye. Kelly & Soules,
Brian & Link. BMC Developrmental Biology . 28 Jun 2005,

Figure 2. Comparison of embryonic and adult zebrafish eyes. Diagram of
embryonic (A) and adult (C) zebrafish eyes. Histology of 3 dpf embryonic
(B) and 1 month adult (D) eyes.

PMID: 15985175 (all figures in this article)

Svetlay | Mew Window Figure Type: uncategorized
I‘{ R Evolution and origin of vomeronasal-type odorant receptor gene repertoire in
l—_L. - fishes. Yasuyuki Hashiguchi, Mutsumi Mishida, BMC Evolutionary Biology, 23 Oct
B 2006.

Figure 1. Phylogenetic relationship and estimated divergence times [25] of
zebrafish, medaka, fugu, and pufferfish.

PMID: 17014738 (Al figures in this article)

Cuwerlay | Hew Window

Figure Type: uncategorized

A Center of a Different Stripe. Julia B, Barrett, Environmental Health
Perspectives, 31 Dec 1969,

Small wonder. The tiny zebrafish is proving to be a giant advantage to

] researchers studying neurotoxicity and development in humans.
Cuwerlay | Hew Window

PMID: 15756770 (Al figures in this article)

Figure Type: uncategorized

Giancaro Ghiselli, steven & Farber, BMC Developmental Biology, 12 Sep 2005,

1

Marti Hearst SLA’09 Spring Meeting
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Bi 0 Horme | Ahout BioText | Instruck
IMGE SEARCH Logged in as
|auth|:|r5:Liu,Lei | @ List O Grid O Groups

20 results found

" A study of inter-lab and inter-platform agreement of DNA microarray data.
‘ Huixia Wang, xuming He, Mark Band, Carole \Wilson, Lei Liu, BMC Genaomics, 11
May 2005,

Figure 1. Consistency of replicates.

PMID: 15888200 (&l figures in this article)

I ] Figure Type: uncategorized

Cuerlay | Mew Window

A study of inter-lab and inter-platform agreement of DNA microarray data.

1] _|||,||. ||||| Huixia Wang, xuming He, Mark Band, Carole \Wilson, Lei Liu, BMC Genaomics, 11
May 2005,
SUU L ,|,|."|,.,_ Figure 2. Correlation coefficients for pairwise comparisons between data
B sets.

.]-]. I-“ I '"I"- PMID: 15888200 (&l figures in this article)

T ||||| Figure Type: uncategorized

overlay | Mew Window

& study of inter-lab and inter-platform agreement of DNA microarray data.
| Huixia Wang, xuming He, Mark Band, Carole \Wilson, Lei Liu, BMC Genomics, 11
| May 2005,

Figure 3. Boxplot of the full data set of CO, with 7,282 Unigene IDs.
PMID: 15882200 (Al figures in this article)

Ouerlay | Mew Window Figure Type: uncategarized




& B

Cuwerlay | Mew Window

Cuwerlay | Mew Window

Exploring photosynthesis evolution by comparative analysis of metabolic
networks between chloroplasts and photosynthetic bacteria. Zhuo \Wang,
xin-Guang Zhu, Yazhu Chen, Yuanyuan Li, Jing How, ¥izue Li, Lei Liw, BMC
Genomics. 30 Apr 20046,

Figure 4. Conserved and different modules in metabolic network between
chloroplasts and Synechococcus sp. WH8102 (syw). The modular structures
of enzyme-centric networks for chloroplasts and syw are shown in (&) and
(B} respectively. Each module is represented by a specific color. The five
pairs of modules with same color are conserved modules between
chloroplast and syw, among which the yellow, green and blue modules
correspond to amino-acid metabolism, the light-orange and pink modules
belong to carbohydrate metabolism and nucleotide metabolism respectively.
The picture was drawn using the Pajek program.

PMID: 16646293 (Al figures in this article)

Figure Type: uncategorized

Exploring photosynthesis evolution by comparative analysis of metabolic
networks between chloroplasts and photosynthetic bacteria. Zhuo Wang,
xin-Guang Zhu, Yazhu Chen, Yuanyuan Li, Jing How, Yizue Li, Lei Liu, BMC
Genomics. 30 Apr 2006,

Figure 5. The Calvin Cycle pathway and its hypergraph representation.(A)
The metabolic scheme of the Calvin Cycle, derived from the Database of
Chloroplast/Photosynthesis Related Genes. {(B) An example of hypergraph
representation of biochemical reactions. {(C) Graph visualization of the Calvin
Cycle pathway in (4), where the red nodes and yellow nodes represent
enzymes and compounds respectively. ATP, ADP, H20, H+, NAD+, NADP+,
NADH, NADPH, Orthophosphate and Pyrophosphate have been omitted.

PMID: 16646993 (Al figures in this article)

Figure Type: photo

ESTIMA, a tool for EST management in a multi-project environment. Charu G
kurnar, Richard Leluc, George Gong, Levan Rainishivili, Harris & Lewin, Lei Liu.
BMC Bioinformatics. 4 Mov 2004,

Figure 1. ESTIMA is organized around three major components. & single
installation of the ESTIMA web application can provide a front-end for any
number of projects; in this case, three different projects are shown. The web




Captions + Figure & Thumbnails

|2Et:ma1|3h | Capfions with Mukiple Images % | | Search | A
215 results found << Previous | Page 1 of 11 | Hext > ‘

Morphogenesis of the anterior seqment in the zebrafish eye.
Soules, K., Link, B, [Z00%) B4l Develommendal Siodzgr

Figure 2, Companson of embryonic and adult zebrafish eyes. Diagram of
ambryonic (&) and adult (2) zebrafish eyss, Histology of 3 dpf embryonic (B) and
1 month adult (D] eyes.

Arbde at PubMed: 15985175

er figures fram this artds:

— fishies.

—— Hashiquehi, ., Hishida, K. (2006) SMC Svaltonary Siodgy .
—| E i _—
o =

e Figure L. Phylagenstic relationship and esdrmatsd divergencs times [25] of
= = e e = e zebrafish, medaka, fugu, and pufferfizh.

| T Ewolution and origin of vomeronasal-type odorant receptor gene repertoire in

arbde =t PubMed: 17014738
er figures fram this arbcds:

v 1
i I i
t Il
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Results

Captions + Figure View

7 = strongly agree

1 = strong disagree

Marti Hearst

Useful

LB L

1 2 3 4 5 &6 7 8

Easy to browse

2 3 4 5 6 7 B

N T

Enjoyable

? I I

3 4 5 6 7 8

== el WA

participant #

Hun-CI uttered

= o =l

1 2 3 4 5 6 7 8

nteresting

I
7
5
Ll
1

2 3 4 5 &6 7 B

Non-Overwhelming
7

i

2 3 4 5 6 7 8

participant #
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Results

® 7 out of 8 said they would want to use either CF or
CFT in their bioscience journal article searches

= The 8™ thought figures would not be useful in
their tasks

® Many participants noted that caption search would
be better for some tasks than others

® Two of the participants preferred CFT to CF; the
rest thought CFT was too busy.

= Best to show all the thumbnails that correspond
to a given article after full text search

= Best to show only the figure that corresponds to
the caption in the caption search view

Marti Hearst SLA’09 Spring Meeting



Bio

IMAGE SEARCH

Home | &bout BioText | Instructions | Contack Ls

|zebrafish

Logged it as: marti | Log Cut

| @] LirDUDS

215 results found

Cuwerlay | Hew Window
Figure 2. Campartizon of
ernbryonic and adult zebrafizh
eves, Diagram of embryonic

[A) and...
PMIC: 15225175 (All figures)

Ouerlay | Hew Window
Figure 2, MR5A sequence
sirnilarity analysis displaved in
a radial tree, Clades,..

PMID: 162219732 (Al figures)

<< Previous | Page 1 of 11 | Nest ==

R =-::,..—::.;r?

Cuwerlay | Hew Window
Figure 1. Claning and
structural analyszis of zebrafizh
glee. (a) Alignment of Glee
fram...

Cuwerlay | Hew Window
Figure 1. Phylogenetic
relationship and estirmated
divergence times [25] of
zebrafizh....

Cuwerlay | Hew Window
Srall woander, The tiny
zebrafizh iz proving to be a
giant advantage to
researchers...

Cuwerlay | Hew Window
The inzide scoop. Because

zebrafizsh developrment occurs
externally and the embrya

iz,
PMIC: 17014728 (Al figures)

PMIC: 15756770 (Al figures)

PMIC: 16156297 (All figures)

PMIC: 15756770 (Al figures)

N | - -

Ouerlay | Hew Window
Figure 5. A generalized model
of the involvement of
different genes in zebrafizh
SEXH..

PMIC: 162219732 (Al figures)

Ouerlay | Hew Window
Fig. &.. GFP expression in

Ouerlay | Hew Window
Figure 5. Chrormosormal
assignrnent of zebratizh grn
genes. 2ebrafizh grna is
located clase...

Ouerlay | Hew Window
Figure 2. Phylogeny of
zebrafizsh and other vertebrate
OFR farmilies. (a) Phylageny
of...

PMIC: 162322259 (All fiqures)

THMF-GFP transgenic zebrafish
under the fluarescance...

PMIC: 16027929 (All figures)

PMIC: 16277664 (Al figures)
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Cuwerlay | Hew Window

Figure 3, Genaomic
organization of zebrafizh
grnl, grn2 and their
cornplermentary antizense...

PMIC: 16277664 (Al figures)
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Figure 3. Conserved blocks
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structural features of Snfz
farily...

PMIC: 16728128 (Al figures)
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Figure 4, A schematic picture
of the PMELL17 protein with
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rutations...,

PMIC: 17029645 (All figures)
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Figure 11, Scheratic
representation of the spatial
and functional links betwaen

otpl...

PMIC: 17074092 (Al fiqures)

Cuwerlay | Hew Window
Figure 2. &) Schematic
intron-exon diagram of the
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Figure 1. Cormparizon of 2a

dorains (A and schematic

representation of constructs
used...

PMIC: 16290255 (Al figures)
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Cuwerlay | Hew Window
Fig. 7. Annotation of zebrafizh
LITR.-like proteins, a
Phylogenetic analysis of
ZfLITR...

PMIC: 16245542 (All figures)

Ouerlay | Hew Window

Figure 1. Scheratic
representation of
Gald/Vple-UAS expression
vectors [A), comparizan..,
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Results, cont.

® All four participants who saw the Grid view
liked it, but noted that the metadata shown

was Insufficient;

® |f it were changed to include title and other
bibliographic data, 2 of the 4 who saw Grid
sald they would prefer that view over the CF

view.
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Current Design

http://biosearch.berkeley.edu




Current Design

® |ndexes the PubMedCentral open access journal

article collection, with more than:

Marti Hearst

300 journals
129,000 articles
247,000 figures
104,000 tables
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Search over more than 300 Open Access Journals

Search over table captions and contents,

Search over figure captions.
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Search Over: & Full Text & Abstracts O Figure Captions (Listy O Figure Captions (Gridy O Tables  Seort Bv: | Relevance v | ResultsPage:| 20 +
Results 1-20 of 1081 searchingfulltext = 1234 = ABSTRACTS FULL-TEXT EXCERPTS FIGURES
Proteomics of early zebrafish embryos FIGURES FROM ARTICLE:
Link, ¥., Shevchenko, &., Heisenberg, C, (2006) 8MC Developmenta! Biolog)y . T *
[ o] - H
ABSTRACT B = v e N P —
Zebrafish (D. rerio) has become a powerful and widely used model system for the - HE - ".':i _
analysis of vertebrate embryogenesis and organ development, While genetic . —— e
methods are readily available in zebrafish, protocols for two dimensional (200 gel et 1K %
electrophoresis and proteomics have yet to be developed. As a prereqguisite to — - _J
carry out proteomic experiments with early zebrafish embryos, we developed a =
method to efficiently remove the yolk from large batches of embryos, This method o e
ernabled high resolution 20 gel electrophoresis and improved Western blotting i i
considerably, Here, we provide detailed protocols for proteomics in zebrafish from A
sample... Show Full &bstract i o
FULL-TEXT EXCERPTS Prtie s :

...Background The zebrafish has become a widely used vertebrate model system . . . .
far which a large tool-box of genetic and cell bhiological methods has bean Wiew all figures (5 and tables from this article,
established [1,2], Research using zebrafish is further supported by the zebrafish
sequencing project, which has facilitated the generation of microarrays for large
scale expression profiling. It has been proposed that proteommics should
complement the genome-wide expression profiling [3]. However, a major obstacle
in the application of proteomics has been the... Show Full Excerpts

VIEW FULL ARTICLE: HTML | POE

Cl:lgniti'lul'E Aging in Zehrafish FIGURES FROM ARTICLE:
wu, L., Tucc, M., Kishi, 5., Zhdanova, 1. (2008) Flos ONE,

o

" | l
ABSTRACT ! : I___ I I
Age-related impairments in cognitive functions represent a growing clinical and [ ]
social issue. Genetic and behavioral characterization of animal models can provide i st | i
critical information on the intrinsic and environmental factors that determine the i I I |

i —
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Search Over: (* Full Text & Abstracts O Figure Captions (Listh O Figure Captions (Grid) O Tables  Sort By: | Relevance v | ResultsPage:| 10 v

Results 1-9 of @ searching full text [] aBsTRACTS FULL-TEXT EXCERFTS FIGURES
Abbreviation definition identification based on automatic precision FIGURES FROM ARTICLE:
estimates =
Sohn, 5., Comeau, O, Kim, Ww., wilbur, w, (2008) 8MC Bloinformatics wistooeee . ”|||”||”|”“
FULL-TEXT EXCERPTS | l
.for a given SF ar the list is exhausted. Since the algorithim starts from the most -

reliable strateqgy it can identify the most probable LF if multiple LF candidates exist, ) ) _ _
Mo gold standard is required. Many methods have been proposed to autamatically View all figures (3} and tables from this article,
identify abbreviations, Schwartz and Hearst [6] developed a simple and fast
algorithm that searches backwards from the end of both potential 5F and LF and
finds the... Show Full Excerpts

VIEW FULL ARTICLE: HTML | PCF

A comparison study on algorithms of detecting long forms for short FIGURES FROM ARTICLE:
forms in biomedical text T —
ALEE i - o 1 g

Tarii, M., Hu, Z., Song, M., Wu, C., Liu, H, {Z000) 8MC Bioinformatics f:{;‘ AT I . ! |1

— L) =

"'l: q'l‘l-:"'"l:‘-r

FULL-TEXT EXCERPTS T LU I
[0 detect LFs, which also reflects the alignment idea, Similarly, the method by i L :
Yoshida and colleagues [15] detects LFs based on the assumption that the first . . . .
cseveral letters of each syllable in the words of LFs constitute the corresponding view all figures (3) and tables from this article.
SFs. Another alignment-based algarithm is proposed by Schwartz and Hearst [4].
Given an SF candidate in parentheses, their algorithm seeks the shortest...
L Show Full Excerpts

VIEW FULL ARTICLE: HTML | PDFE
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Genomic Organization of Zebrafish microRNAs
Thatcher, E., Band, 1., Paydar, I., Patton, 1. (2008) &M Genomics,

Figure 1, Chromosomal Location of Zebrafish miRMAs, The relative locations of
individual miRMN&s are shown across the 25 zebrafish chromosomes, miRMNA
families are denoted by different colors.,

VIEW FULL ARTICLE: HTML | PDE (View all figures and tables from this article)

14 15 ' 17 B 9 & 2 22 13 W 23

Wiew Fig., & Caption

Morphogenesis of the anterior segment in the zebrafish eye
Soules, K., Link, B, (2005) 84C Developrmentad Blofogy

Figure 2, Comparizon of embryonic and adult zebrafish eyes, Diagram of
embryonic (&) and adult (C) zebrafish eyves. Histology of 3 dpf embryonic (B) and
1 month adult (D) eyes.

VIEW FULL ARTICLE: HTML | PDFE  {Wiew all figures and tables from this article)

Genomic Organization of Zebrafish microRNAs
Thatecher. Foo Band. 1., Pavdar. T.. Pattan. 1. (2008 AW Genomins.
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Search Over: ) Full Text & Abstracts O Figure Captions (Listy O Figure Captions (Griddy &) Tables  Sert By: | Relevance v | ResultsPage:|10 +
Results 1-10 of 51 searchingtables = 1234 = [ ] TABLES EXPANDED

Dynamic and redundant requlation of LRRK2 and LRRK1 expression

Biskup, ., Moore, D, Rea, &., Lorenz-Deperieux, B., Coombes, C., Dawson, V., Dawson, T., West, A,
(20071 BMC Mewroscience

Table 1. Summary of antibodies tested on Western Blot

Overexpressed Overexpressed Endogenous Endogenous

Antibody Peptide Location

mLRRK 2 hLRRK2 mLRRK 2 hLRRK 2
Ahgent
AP70993 - - - - MAE
abgent ) ] ] ) (LRR, A5 1246-1265, 100% identitylH: WSRVEKLHLSHMKLKEIPPEM:
AP7099h WSRVEKLHLSHNKLKEIPPE
Abgent ) ) ) ) (N-Term, around L2297H: EEIVLHVLHCLHSLAIP CHNVEVLMSGHVRM:
APT099C KEIWVYHVLC CLHSLAVTC SNVEVLMSGNVR
Abgent ) ) ) ) (N-Term, around E285)H: VSCCLLHRLTLGNFFNILVLNEVHERAKAM:
AP7000d VECSLFOKLTLGNFFNILVLNEVHVRAVKA
Abgent ) N ) N (N-Term, around ES19)H: RAILHFIVPGMPEESREDTEFHHKLMMVKKM:
AP7000e RAILHFVPGLLEESRE. . DSOCRPMYLRK
Abgent ) . ) ) (N-Term, around L893)H: AQSDDLDSEGSEGSFLVKKKSNSISVEERYM:
APTOOGF GOSDDLDSEGSESSFLVKRK SNSISVGEVY
Ahgent ) .\ ) ) (N-Term, around L899)H: AQSDOLDSEGSEGSFLVKKK SNSISVGERYM:
AP7000g GOSDDLDSEGSESSFLVKRK SNSISVGEVY

Show Full Table (23 rows)

VIEW FULL ARTICLE: HTML | PDFE  (view all figures and tahkles from this article)

Development of antibodies to human embryonic stem cell antigens
Zai, 1., Olsan, 1., Rao, M., Stanley, M., Taylor, E., Mi, H. {2005) 8MC Developmental Biology .
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Development of antibodies to human embryonic stem cell antigens
Cai, 1., Olson, 1., Rao, M., Stanley, M., Taylor, E., Mi, H, (2005) 8MC Developmenta! Biolog)y .

TABLE CAPTICH
Tahle 1. Summary list of antibody verification by western blot

Antibody Sample used for analysis Maol. Wt (KD)
Gt = hBrachyury mouse ES-derived ER lysate 48
Ms = hDPPAS M M
GE = hGATAG % Cacol cell lysate 65
Gt = hManog MTERA-2 cell [ysate 33
Gt x hOct 3/4  NTERA-Z cell lysate a9
Gt = hPDX1 beta-TC 6 cell lysate 3z
Gt = hSOxK17 mouse ES-derived EB lysate 45

Show Full Table (13 rows)

VIEW FULL ARTICLE: HTML | PDF  (Wiew all figures and tables from this article)

Influence of IFN-gamma and its receptors in human breast cancer
Garcia-Tufidn, I., Ricote, M., Ruiz &, 4., Fraile, B,, Paniagua, R., Royuela, M, (2007 8MC Cancer,

TABLE CAPTICH
Tahle 1. Comparison of immunostaining intensities in Western blot analysis

IFNy IFNy-Ro IFNy-Rp Actin
Benign lesions 9,75+ 3.1® 18.59+2,1% 18.81 £ 3,22 57 + 4,1*
In situ carcinoma 2025+ 1,90 21,1 £ 3.6% 19.68 + 4,12 49 + 3,43
Infiltrating carcinoma 13 + 2,78  13.51+ 2.2b 2201 + 6.8% 54 + 3.5

VIEW FULL ARTICLE: HTML | PDF  (Wiew all figures and tables from this article)
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Search Over: O Full Text & Abstracts O Figure Captions (Listy O Figure Captions (Gridy &) Tables  Seort By: | Relevance v | ResultsPage:|10 +
Results 1-10 of 160 searchingtables = 1234 = [ | TABLES EXPANDED

Bcl-XL is qualitatively different from and ten times more effective than Bcl-2 when
expressed in a breast cancer cell line
Fiebig, &., Zhu, W., Hollerbach, ., Leber, B., Andrews, D, (2006) 8MC Cancer.

Takle 1. Expression of Bel-2, Bol-$L and mutant proteins in MCF-7 cells

Number of Expression of Bcl-2 or Bcl-XL . _ _ . EC 50 dozorubicin (pM)}
Eﬁ]l:m Independent proteins {ngfpg total protein) no Ejt%?epgrgu"t];:; Etclhze ':Ei;::l?j'l:]ﬂ ;(ul_sgr;fted:l:umgh{gﬁ Inhibition of PARP
Experiments drug degradation.
MNeo 5 n.d. n.d, 1.09+0
Brl-2
(#2) G 45+1.0 2ax01 228+ 3.3
Brl-2
(#5) K 3.6 x07 la+£0.1 306+ 1.0
Brlz-
acta K 1.2+0.3 0.2 £0.02 13.2 £ 1.7
(#24)
Brlz-
chs 3 1.5+£0.4 1.2 +£0.02 2301
{(#18)
Bicl-xL
(#42] G 0.8 +£0,2 0.7 £0.05 35.4 £ 0.6
Bolx-At
(#1) 3 0e+01 0.5 +0.01 3.7 +1.7

Show Full Table (10 rows)

VIEW FULL ARTICLE: HTML | POE  (View all figures and takles from this article)

Expression patterns and prognostic value of Bag-1 and Bcl-2 in breast cancer



Second Study

® Modified, improved interface

® 20 participants
= 6 grad students, 6 postdocs, 1 faculty, 7 other

o Cell or molecular biology, genetics or genomics,
biochemistry, evolutionary biology,
bioinformatics.

= All use PubMed, most as primary tool

Marti Hearst SLA’09 Spring Meeting



Second Study

® Procedure:
= Session lasted ~1 hour

« Participants were shown the interface and its
views, and then asked to use It and respond.

= They then assessed the interfaces explicitly.

® Measures:
« Focus on subjective responses.

= Intent to use Is a reliable indicator of actual
uSage. (venkatesh & Morris 03, Sun & Zhang 06)

Marti Hearst SLA’09 Spring Meeting



How Likely to Use Interface?

Marti Hearst

Number of Participants

16 7

14

12 4

10 4

Text search

Figure caption search Table search

Interface View

E Freguently
O Sometimes
m Rarely
@ Mever
W Undecided

SLA’09 Spring Meeting



Full Text View: Favorable Aspects

Text View — Favorable Aspects

Ability to see figure thumbnails.

Direct links to full paper without going through PubMed.
Ability to see excerpts.

Colors are helpful.

The layvout — it is easy to navigate.

Highlighting.

The expand options don't require reload so it is fast.

Clear.

Variety of info at once the parts that people read first in papers.
Compact / easy to browse.

Intuitive / simple.

Option to select what to display abstract. excerpts, thiumbnails.
The narrow horizontal width of title and abstract — more readable.
Not distracting despite all the information.

-.JH
—

el = S N S o Y Nl L Rty ety By
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Full Text View: Unfavorable Aspects

Text View — Unfavorable aspects

5 By defanlt should display titles only.

When unselecting abstracts, figures and full-text, so you can browse quickly through
titles, it would be good to have the option to open individually just one abstract
individually, rather than all or nothing.

Given that the system shows figure thumbnails, it should show tables too.

Should see all thumbnails, not limited to six.

Should use different colors especially the yellow.

Should provide better citation display, especially journals, and a more precise date.
When “going back” from the endgame view to the search results, should go to the
part of the page yvou were and not back at the top stated for all view types.
Descending date should be the sorting default.

The screen is too wide — should be resizable.

Thumbnails should be higger.

Should display relevance score when sorted by relevance.

The color of the purple boxes jumps out too much.

(ol B S S ) [l

U Sy T R [ S
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Figure Caption Views:

Favorable Aspects

Figure Views — Favorable Aspects

Ability to search in captions.

It is good to have two figure view options; grid is good for a quick browse.
Clear display /layout.

The caption is viewable without extra work.

Colors are easy to keep track what vou are looking at.
Pop-up title in grid view,

Highlighting.

Compact.

Good for when vou look for an image.

Everything.

Direct links to full paper.

Clicking on figures open in new window.

Ability to link to all figures from one paper.

= = = = ke b b2 b2 e Do o N
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Figure Caption Views:

Unfavorable Aspects

Figure Views — Unfavorable Aspects

3  Figures should be on the right to match the text view layout.

2  Figures from the same paper should be nnder the same title.

2 Alongside each figure, provide a way to see or jump to other figures from the same
paper.

1 Figures should be displayed in the order they appear within a paper, if more than

one figure from a given paper occurs in the results.

Preferable to have newest figures first.

The color yellow of the caption jumps out.

Bold is good for highlighting but not the vellow,

Remove grid view, it is redundant.

Marti Hearst SLA’09 Spring Meeting



Table View: Favorable Aspects

Table View — Favorable Aspects

Access to information that is in tables but nowhere else.
Usetul, good for finding information.

By default the tables are short.

Expand table length option.

Clear.

Standardized, all tables in same format not as they appear in papers makes it easy
to browse.

Highlighting.

Informative to have title and caption with each table.
Colors.

Direct link to full text,

W e W W e 0T

e L I =T
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Table View: Unfavorable Aspects

Table View — Unfavorable Aspects

5 Table digplay is not as useful /informative as images when shown in isolation because
context 1s missing.

4 Should have different highlichting inside the tables, a way to stand out more.

3  Caption color too strong and confusing with the vellow highlighting.

1 In the non-expanded mode, would be good to see the part of the table that the
query was found, not the top few rows, but still see the header of the table.

1 Tables from the same paper should be under one entry /title.

1 Would be better for tables to open in new window rather than expanding on same
page.

1 Would prefer caption under the table — more traditional.

Marti Hearst SLA’09 Spring Meeting



Showing Related Terms in
Bioscience Literature Search

Needs assessment and low-fi evaluation



First Questionnaire

® General information about how they search and what
related information they want to see.

® 38 participants

« 22 grad students, 6 postdocs, 5 faculty, 5
other

« Systems biology, bioinformatics, genomics,
biochemistry, cellular and evolutionary
biology, microbiology, physiology, ...

Marti Hearst SLA’09 Spring Meeting



Participants’ Characteristics

Marti Hearst

When you are doing your work, approximately what percentage of the time involves your using a computer?

0-20 % -— 2
20-40 % S 7
40-60 % — B
60-80 % S 7
80-100 % ] 14

Total 38

How often do you search the biomedical literature?

Every day S — 18
Every week [ 14
Every month — 3
Rarely — 3
Never 0

Total 38

What proportion of your searches include gene/protein names?

ot ueeserelorten | G s
it o ;
10-25% of my searches —— 8
25-50% of my searches —— 6
50-75% of my searches EEE—— 11
75-100% of my searches | (R 3

Total 38

5%
18% —
21%
18%
37%
100%

47%
37%
8%
8%
0%
100%

13%

13%

21%

16%

20%
8%

100% sting



Results

Related Information Type

Gene’s Synonyms
Gene’s Synonyms refined by organism

Gene’s Homologs

Avg rating

4.4

Genes from same family: parents
Genes from same family: children
Genes from same family: siblings

Genes this gene interacts with

3.7

Diseases this gene is associated with

Chemicals/drugs this gene is associated with

Localization information for this gene

1
(Do N@TFerant this)

2

3
(Neutral)

# selecting 1 or 2

4.0
3.7
3.4
3.6
3.2

3.4
3.2
3.7

2
2
5
4
4
9
4
6
8
3
5
(REAPLSYantthis)



Second Questionnaire

® Evaluating 4 designs for gene/protein name
suggestions

® 19 participants
» 4 grad students, 7 postdocs, 3 faculty, 5 other
« Wide range of specializations

Marti Hearst SLA’09 Spring Meeting



Design 1: Baseline

BioTeXt e Home | About BioText | Contack Us
RAD23 | Search |

Results 1-3 of 3

Yeast UBL-UBA proteins have partially redundant functions in cell cycle control
Diaz-Martinez, L., Kang, 7., Walters, k., Clarke, D (2008) Celf Diwisfon.

Marti Hearst SLA’09 Spring Meeting



Design 2: Links

Bio Text searcuenane

Home | sbout BioText | Contact Us

| RAD23

| Search

The follawing terms are related to RAD23, Click links to add terrms to the query, Add all terms

Synonyms (3} Homologues (6) Parents {1}
CMA repair protein RADZ3Z RADZ3B: RADZS hormolog B (S, c.. RAD DMA repair proteins
Rad RADZ3A: RADZS hormolog A (S, c..
dar jed DHA binding protein rad23b: RADZ3 hormolog B (5. ..
Show all

Siblings (8)
RADZ: DNA repair enzyme RADS...
RADZ: Rad2p [Saccharomyces cer..

rad2: flap endonuclease-1 [Sulfal...
Show all

Results 1-3 of 3

Yeast UBL-UBA proteins have partially redundant functions in cell cycle control
Diaz-Martinez, L., Kang, 7., Walters, K., Clarke, D, {2006) Celf Division,

Bio 1ext searcnenaine

Home | About BioText | Contact Us

| RAD23 OR Rad23p

| Search

The follawing terms are related to RAD23, Click links to add terrms to the query, Add all terms

Synonyms (3) Homologues {6) Parents {1}
CMA repair protein RADZ3Z RADZ3B: RADZS hormolog B (S, c.. RAD DMA repair proteins
Rad2ap RADZ3A: RADZS hormolog A (S, c..
darmaged DHA binding protein rad23b: RADZ3 hormolog B (5. ..
Show all

Siblings (&)

RADZ: DNA repair enzyme RADS...
RADZ: Rad2p [Saccharormvces cer..
rad2: flap endonuclease-1 [Sulfal...
Show all

Results 1-3 of 3

Yeast UBL-UBA proteins have partially redundant functions in cell cycle control
Diaz-Martinez, L., Kang, 7., Walters, K., Clarke, D, {2006) Celf Division,

Marti Hearst
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Design 3: Checkboxes

Bio Text searcuenane

| RAD23

Home | sbout BioText | Contact Us

| Search

The follawing terms are related to RAD23. Click checkboxes to add terms to the query.
Synonyms (3}

2Homo|ogues {6) Miewall Parents {1}

RADZ3E: RADZZ hormolog B,
RADZ23A: RADZ3 homolog Al

[ radz3b: RAD22 homolog B,

[ oA repair protein RADZ23

Radzzp
darmaged DNA binding protein

Results 1-3 of 3

I:‘ RAD DMA repair proteins

Siblings {(8) Wiew all
I:‘ RADZ: DMA repair enzyme...
|:| RADZ: Radzp [Saccharomyc..

[ radz: flap endonuclease-1...

Yeast UBL-UBA proteins have partially redundant functions in cell cycle control
Diaz-Martinez, L., Kang, 7., Walters, K., Clarke, D, {2006) Celf Division,

BiO 1ext searcnenaime

Home | About BioText | Contact Us

I RAD23 OR RAD23p OR RAD23B

Search

The follawing terms are related to RAD23. Click checkboxes to add terms to the query.

Synonyms (3) Homologues {6) View all

RADZ3B: RADZ3 homolag B...

Parents {1}
I:‘ RAD DMA repair proteins

[ oA repair protein RADZ23
Rad23p

[ raDz34: RADZE homalog A,
|:| damaged DMA binding protein

[ radz3b: RAD22 homolog B..,

Results 1-3 of 3

Siblings (8) View all
I:‘ RADZ: DMA repair enzyme...

I:‘ RADZ: Rad2p [Saccharamye.,

[ radz: flap endonudease-1..,

Yeast UBL-UBA proteins have partially redundant functions in cell cycle control
Diaz-Martinez, L., Kang, 7., Walters, K., Clarke, D, {2006) Celf Division,

Spring Meeting



Design 4: Grouped Links

Bio 1ext searcnencine

Home | About BioText | Contact Us

| RAD?23

| Search

The follawing terrms are related to RAD23:

Synonyms (3) Add all toguer
DMA repair protein RADZ23 i j
Rad23p

darmmaged DNA binding protein

Homolog {6) Addall to query
RADZ3B: RADZ3 homolog B (5. c..
RADZ3A: RADZ23 homolag A (5, o,
rad23b: RADZ3 homolog B (S, ..

Miew all

Parents {1) Addallto query
RAD DMA repair proteins

Siblings {8) Add all to query
RADZ: DMA repair enzyrme RADZ..,
RADZ: Rad2p [Saccharomyces cer...
radZ: flap endonucleasze-1 [Sulfal...

Miew all

Results 1-3 of 3

Yeast UBL-UBA proteins have partially redundant functions in cell cycle control

Diaz-Martinez, L., Kang, 7., Walters, k., Clarke, D, {2006} Celf Division,

Home | About BioText | Contact Us

Bio [ext searcuenane

| RAD23 OR "DNA repair protein RAD23" OR Rad23p OR "damaged DNA hinl:lin| Search

The follawing terrms are related to RAD23:

Synonyms {(3) Addall to query Homol {6) Addall to query Parents (1) Addallto query Siblings {8) Add all to query
DMA repair protein RADZ3 RADZ3B: RADZ23 homolag B (5, o, RAD DMA repair proteins RADZ: DMA repair enzyme RADZ...

Marti Hearst

Rad23p
darmmaged DNA binding protein

RADZ22A: RADZ2Z hormmolog & (5. c..
rad23b: RADZ3 homolog B (S, ..

Miew all

RADZ: Rad2p [Saccharomyces cer..
radZ: flap endonucleasze-1 [Sulfal...

Miew all

Results 1-3 of 3

Yeast UBL-UBA proteins have partially redundant functions in cell cycle contral
Diaz-Martinez, L., Kang, 7., Walters, K., Clarke, D, {2006) Calf Division,

Spring Meeting



Design Participants who rated Average rating

design 1st or 2nd (1=low, 4=high)
# %

3 15 79 3.3

(checkboxes)

4 10 53 2.6

(grouped links)

2 9 47 2.5

(links)

1 0 0 1.6

(baseline)




Results: More Detall

® Strong desire for the search system to suggest
Information closely related to gene/protein names.

® Some interest in less closely related information .

® Most participants want to see organism names in
conjunction with gene names.

® A majority of participants prefer to see term
suggestions grouped by type (synonyms, homologs,
etc).

Marti Hearst SLA’09 Spring Meeting



Results: More Detall

® Split in preference between single-click hyperlink
Interaction (categories or single terms) and
checkbox-style interaction.

® The majority of participants prefers to have the
option to chose either individual names or whole
groups with one click.

® Split in preference between the system suggesting
only names that it is highly confident are related
and include names that it is less confident about
under a ““show more” link.

Marti Hearst SLA’09 Spring Meeting



Summary: BioText Search Studies

® Nearly all participants strongly desire
« Full text search
= Figure display in search results

® Impediments to adoption
« Needs to index all articles
= Needs to be in the primary search tool(s)

® Participants also want to see term
suggestions that are closely related to their

query.

Marti Hearst SLA’09 Spring Meeting



Time for a Break!




More on Search Interfaces




Useful Search Interface Tropes

® Dynamic guery term suggestions
= Others’ queries
= Metadata or text from the Collection

SLA’09 Spring Meeting



Useful Search Interface Tropes

® Grouping of retrieval results
« By meaningful categories
« By genre



my nexthio data import cormmunity

NEXTBIO).

3

search

» Explore genes, pathways, diseases
and compounds across curated data

» Search thousands of public
microartay, mutation and phenotypic
studies

» Access millions of related journal
articles and clinical trials

sign in | register for free

ernbiryo

[Search]

tissue» Embryo
tizsue» Embryo tail
biosource» Duck embryo
tissue» Embryonic tissue
tizsue» Embryonic cell
tizsue» Embryonic term
tissue» Embryonic space
tizsue» Embryoblast
dizeaser Emiryotoxon
dizeasey Embryocardia

Auto-complete lists matching genes, diseases, SHPs, tissues,
biogroups, compounds and authors. Use of auto-complete is optional,
you can simply type and click Search. (@

181)

orate

ur data, bookmarks
; with colleagues

ntists in your
af research

cientific profile and

15

enterprise | blog | grants™=" | about | FAQ | contact | resource librang™ 5 | AP

Marti Hearst
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NextBio

NEXTBIO).

| [SearchJ

| compound» BC (Benzyl Chloride)
| compound> BC (Be)
| compoundy BC ([(25,35)-2, 3-dihyvdrosybutvlidene]oxidanium; 1-[(Z)-pent-
2-eryl]-2-propyl-benzene)
gerey Dmel_CG10449 B, dCATSUPR, IE03TB, I(HE13.0
hiosource» BC3
biosource» BC3A
geney BCAM (AL, LU, CD2358 MSK19..)
gerey BCL3 Bel-3, BCL4, D19537, AIG28651)
gerey BCHE (E1, CHE1, MGCT10TEST, CY30038G20RIk)

» Explore genes, pathways, diseases
and compounds across curated data

» earch thousands of public
microarray, mutation and phenotypic

Awto-complete lists matching genes, diseases, SHP s, tissues,

biogroups, compounds and auwthor s. Use of auto-complete is optional,

» Access millions of related journal 5 !
| you can simply type and click Search. (@

atticles and clinical trials

Marti Hearst

1819

orate

wr data, bookmarks
3 with colleagues
ntists in your

of research

icientific profile and
pl:
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iy nexthio data impoart cormmmunity

NEXTBIO). &

treatment > [(2S5,35)-2,3-dihydroxybutylidene]oxidanium; 1-[(Z)-pent-2-enyl]-2-propyl-
benzene (BC)

i; li Molecular weight: 2903897 ofmaol
Tg Molecular formula:  CygHog 04
WiEwY MOre &
| experimentsi0) literature(17 413) linical trials{304) news A0 | rriare... | %

by relevance by date | show filter

individual publication results for: EC

related terms: all | affiliation | author | biogroup | compound | dizease | gene |tissue (3 analyze: 50| 2001000 results (@

Sizes of the terms below reflect their relevance to yvour search. Click on a term to refine vour search.

aldol  analdehyde  hol  biotin breaSt CANCEel cardiovascular disesse  catalytic activity  chioroplast  co2
dehyorogenase  electrontransporter  factor ¥l Tatly 8CIAS  hemophilia & FR-beta  imine  leukemia=  Lima  magnetic

field Maya  methicilin-resistart Staphylococcus aureus VeV multiple sclerosis  muonium  mutagenesis  0Xygen

perowskite  Persian  proteincomplexes Scdl schizophrenia skeleton  SHPs  sdexa Soraphen A Staphylococcus
aureuz  thrombocytopenia  used2  WHL  wonwilebrand factor

17.413 publications

Understanding the cytochrome b complexes by what they don't do. The Q-cycle at 30.

Jonathan L Cape, Michael K Bowman, David M Kramer

The eytochrame (evt) bedl), b and related complexes are central components ofthe respiratory and photosynthetic electron transpont

chains. These complexes carry out an extraordinary sequence of electron and proton transfer reactions that conserve reda. . \"09 Spring Meeting
Trends in plant science. 2006 Jan



experirments(0) | literature(17 413) | clinical trials{304) newsED) | rIare. .. |

by relevance by date | show filter

individual publication results for: EC

related terms:  all | affiliation | auiQor | biogroup | cophpound | disease | gene |tissue (3 analyze: 50| 2001000 results @

Sizes of the terms below reflect their relevance to yvour search. Click on a term to refine yvour search.

apoptosis - CAtalytic activity cendesn  cells migrsted ChlOroplast chromatin  cytarine
secretion  denitrification pathway DNA binding €lectron transporter fatty acid

metabolism immune responses Mmutagenesis NADH oxddation phospholipid
binding photosynthesis photosynthetic electron transport chains photosystem
Il protein complexes RNainterference signal transduction  Von Willebrand factor

17.413 publications
Understanding the cytochrome bc complexes by what they don't do. The Q-cycle at 30.

Jonathan L Cape, Michael K Bowman, David M Kramer

The eytachrarme {oyth be(1y, biBf and related complexes are central companents ofthe respiratory and photosynthetic electron transport
chaing. These complexes carry out an extraordinary sequence of electran and proton transfer reactions that conserve redo. .

Trends in plant science. 2006 Jan

Earliest date for milk use in the Near East and southeastern Europe linked to cattle herding.

Richard P Bvershed, Sebastian Payne, Andrew G Sherratt, Mark S Copley, Jennifer Coolidge, Duska Urem-Kotsu, Kostas Kotsakis,
Mehmet Ozdodgan, Asly E Ozdodgan, Olnder Nieuwenhuyse,...

The domestication of cattle, sheep and goats had already taken place inthe Mear East by the eighth millenniom be. Although there woold
hawve heen considerable economic and nutritional gains from using these animals for their milk and other products from i

Mature. 2008 Sep 25

Ohservation of the Bc meson in the exclusive decay Bo-—-=J/psipi.
WV M Abazov, B Abbott, M Abolins, B S Acharya, M Adams, T Adams, E Aguile, S H Ahn, M Ahsan, G D Alexeev,...
Afully reconstructed Be--=Mpsipi signal is observed with the DO detectar at the Fermilab Tevatron pplover] collider using 1.3 fhi-1) of

T O LT L T JO [ TSR o SO 1 P U 1 1 s T "R S By [P S
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experimentsil) literature(17 413} clinical trials{304) | new sG]

| mare... |

individual publication results for: EC

related terms: all | affiliation | author | hiogroup | compound | diaeaeé | oene |tD5ue )]

by relevance by date | shaow filter

analyze: 50| 2001000 results (@
Sizes of the terms below reflect their relevance to vour search. Click on a term to refine yvour search.
CULS EGR2? epazt FcR: reme FGFR2 HPGD | €67235
. . viewy complete details
multiple sclerosis eas PML s RARA  RELA -
STAT3 statss  STATSB TCEB2 TsHr  ubiquitin VHL | geme || snp || proteins | B
17,413 publications Mo Surmimary available =
Understanding the cytochrome b complexes by what they don't do. Th Entrez Gene
Jonathan L Cape, Michael K Bowman, David M Kramer B | |
The cytachrome (oyh) be(1), h(E)f and related complexes are central components of th mapping type
chains. These complexes carry out an extraordinary segquence of electron and proton 1979R/Dmel CGTI34
Trends in plant science. 2006 Jan mel_ gene
Earliest date for milk use in the MNear East and southeastern Europe link | symbol description
Richard P Bvershed, Sebastian Payne, Andrew G Sherratt, Mark S Copley, Jennifel Dmel_CG7235 HspBOoc
Mehmet Ozdodgan, Asly E Ozdodan, Olivier Hieuwenhuyse,..

The domestication of cattle, sheep and goats had already tal-:en place inthe Mear Ea

have heen considerable economic and nutritional gains from using these animals for their milk and other prnducts frarm i

Mature, 2008 Sep 25

Chservation of the Bc mesan in the exclusive decay Bo--=J/psipi.

WV M Abazov, B Abbott, M Abolins, B S Acharya, M Adams, T Adams, E Aguile, S H Ahn, M Ahsan, G D Alexeey,...

Afully reconstructed Be--=Mpsipi signal is obsemned with the DO detectar at the Fermilab Tevatron pplover] collider using 1.3 fhi-1) of

integrated luminosity. The signal consists of 84+-12 candidates with a significance that exceeds 5 standard deviation. ..

FPhysical review [etters, 2008 Jul 4

Marti Hearst

[

SLA’09 Spring Meeting



| experiments{) literatura(15) clinical trials(0) | resn s () | mare... |

by relevance by date | hide filter

filter results
|"chaperunin" |[ filter ]clear @

individual publication results fo(: BEC in "chaperonin”

related terms: all | affiliation | author | biogroup | comfioond [ disease | gene |tissue (7 analyze: 50| 2001000 results (@

Sizes of the terms below reflect their relevance to yvour search. Click on a term to refine your search.

16S ABCA1 aslz atrsar CO7B5 3 cioorzs CBorf4 casps CCT CCT4 CD4

CD8A chaperonin CR40456 crsit Dmel_CG4460 Drmel CG4550
Dmel_CR31574 DNAJCS  epidermal growth factar  eye  HanD2z HDAC3 HSPA4 HSPD1  es
Lyzs MKKS NCOR2 PHC2 e rhodopsin sLc10a?  SUBE1  superoxide dismutase
TCEB2 TCP1 TvR woacz VHL

19 publications
Formation of the YHL-elongin BC tumar suppressor complex is mediated by the chaperonin TRIC.

[ E Feldman, V Thulasiraman, R G Ferreyra, J Frydiman

won Hippel-Lindau &¢HL) dizease is caused by loss of function of the WHL turmor suppressar protein. Here, we demonstrate that the
folding and assembly of WHL into & complexwith itz partner prateins, elondin B and elongin C cherein, elongin BC), is directly. .
mMolecular call. 19848 Dac

Comparative analysis of structural diversity and sequence evolution in plant mitochondrial genes transferred to the

nucleus.

Liu, Zhuang, Zhang, Adams

The transfer of functional mitachondrial genes to the nucleus is an ongoing process during plant evolution that has made a majar impact
on oyto-nuclear interactions and mitochondrial genome evolution. Analysis of evolutionarily recent transfers in plants p. ..

mMolecular hiology and evalution. 2009 Jan 23
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experimentsi0)

(e |

by relevance by date | show filter

T literature1 7,413 newsiF0)

clinical trials(304)

individual clinical trial results for: BEC

related terms: all | hiogroup | compound | disease | gene | sponsar | tissue (9 analyze: 50| 2001000 results (@
Sizes of the terms below reflect their relevance to yvour search. Click on a term to refine your search.
Acute Myelogenous Leuksmia  adverse drug reactions  &lcohol  ANASINOZOIE  androgens  anxiety depression ASA
bladder  Botox  howel breast cancerl cenical intraepithelial neaplasia  cetuximab clubfoot denaritic
cell  DMA  fasudil  fetus  filumterminale  fulvestrant  Goserelin HME  HPY  rezsa Long CIT Syndrome  lteinizing
hormone-releasing hormone mucositie  Multiple Hereditary Exostoses  MNeoplasm  Obesity  pertsstarch  posterior
Prostate Cancer  sepsis  serum  Sexusl Dysfunctions  smear  spinal cord injuries  tamoxifen  turnor
Shapedown BC Program Evaluation
status:  Recruiting
conditions:  Obesity
interventions:  none
last updated: 2008 Jun 18
sponsor. University of British Columbia
sirmilar trials
Establizhing the Genetic Profile of Multiple Hereditary Exostozes (HME) in Families of BEC
status:  Recruiting
conditions:  Exostoses, Multiple Hereditary
interventions:  nane
last updated: 2008 May 26
sponsor University of British Columbia
similar trials
Frevention of Chemaotherapy Induced Owarian Failure With Goserelin in BC Patients (ZORO)
status:  Active, not recruiting
caonditions:  Breast Cancer
interventions:  Gosgerelin
Vo jastupdated: 2008 May 14 ring Meeting
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Oops ...

| experiments {0} | literature{1¥ 413 clinical trial={304) ( heswrs(BO) | more... |

by relevance by date | show filter

individual news results for: EC

relatedterms: all | biogroup | compound | disease | gene |tissue (3 analyze: 50| 2001000 results (@

Sizes of the terms below reflect their relevance to your search. Click on a term to refine your search.

Adverse Drug Reactions  aluminium  anorexia nerosa a@avian flu  hird flu breast cancer

Caf CBE CDMN chestinuies op COO  Cookie crudeoil cvp CYPreéss DEGST DMD
Dmel_CG1618 DrugReactions drugresistance DWR Dyslexia EIN Hydro -3 leading
edge Liver Cancers LLP  wngparenchyma  WBA Natural Gas woTcH1 OTC PCs  Solon TSX
tumour ueeza UNH

60 news items

UMH men's hockey team to face BC in playoffs
Seacoastonline - March 12, 2009
DLURHAM Both teams are skilled. Both teams can score. Baoth teams want to be in Boston nest weekend.

BOOO0 BC turkeys culled in avian flu outhreak

Linited States Department of Agriculture - Fehroary 17, 20049

Canada.com, Canada - The mass destruction of thousands of turkeys an a farm near Abbotsford, B.C., began Monday after the Canadian
Food Inspection Agency (CFIA) confirmed a positive test result for avian flu over the weekend.

BC Hydro - Strategic Analysis Review - hitpffensney companiesandmarkets com adds new report

FPR-inside.com

(FR-inside.com) hitp:fhwanaw companiesandmarkets . comiBummany-Campany-Profile/BC-Hydro-Strategic-Analysis-Review-68186.asp BC
Hydrao - Strategic Analysis Review Summary BC Hydro is an integrated electtic ulility caompany. The principal husiness activities. .

UMH men's hockey team to face BC in weekend series
y Seacoastonling - Fepruawﬂ_, 2009 _ _ ring Meeting
DURHAM A sleeping giant? Or just sleeping an the joh?



Faceted Navigation

Improving collection search interfaces



What we want to Achieve

® |ntegrate browsing and searching
seamlessly

® Support exploration and learning

® Avoid dead-ends, “pogo’ing”’, and
“lostness”

SLA’09 Spring Meeting



Main ldea

® Use hierarchical faceted metadata

® Design the interface to:
= Allow flexible navigation
« Provide previews of next steps
« Organize results in a meaningful way

= Support both expanding and refining the
search

Marti Hearst SLA’09 Spring Meeting



The Problem With Hierarchy

® Most things can be classified in more than one way.

® Most organizational systems do not handle this well.

® Example: Animal Classification

robin_ salmon bat Skir.l
" penguin cobra otter Covering
otter
: wolf
penguin
robin )
salmon penguin
i otter, seal Locomotion
Wg salmon
cobra
bat

otter _
penguin Diet
seal

Marti Hearst SLA’09 Spring Meeting




e Problem wit ierarcrny

® |nflexible
« Force the user to start with a particular category

« What if | don’t know the animal’s diet, but the
Interface makes me start with that category?

® Wasteful
= Have to repeat combinations of categories
« Makes for extra clicking and extra coding

® Difficult to modify

= T0 add a new category type, must duplicate it
everywhere or change things everywhere

Marti Hearst SLA’09 Spring Meeting



The Problem With Hierarchy

7 start }
fly run
R

< fur ><scales><eather> < fur ><scales><eather> @<scales><eathers
| \ \ |

BN

SWIm slither

J i m fish | [ fisn | | fish fish fish fish

@ents M rodents] rodents] rodents rodents] rodents] rodents]

insects insects insects] insects insects] insects}
bat

salmon robin wolf
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The ldea of Facets

® Facets are a way of labeling data
=« A kind of Metadata (data about data)
= Can be thought of as properties of items

® Facets vs. Categories
« [tems are placed INTO a category system
« Multiple facet labels are ASSIGNED TO items

Marti Hearst SLA’09 Spring Meeting



The Idea of Facets

Create INDEPENDENT categories (facets)
» Each facet has labels (sometimes arranged in a hierarchy)

Assign labels from the facets to every item
= Example: bioscience journal articles

Drug
Disease
Rx1
Glacoma —r
— |~ AR R Rx2
- ; .? Rx3
Anatomy
Species
Eye

Zebrafish

Marti Hearst SLA’09 Spring Meeting



Example:
Nobel Prize Winners Collection
(Before and After Facets)



¢ Nobelprize.org

HZME SITE HELP ABOUT

MZBEL PHYSICE CHEMISTRY MEDIZIME LITERATURE PEACE ECOMOMICE
LALREATES ARTICLES EDLICATICMAL

= Prize-fAwarding
Institution: The Swedish
Acaderny

The Nobel Prize in Literature

The Mobel Prize in Literature has recognized the whole
spectrum of literary works including poetry, novels, short
stories, plavs, essays and speeches, Starting off with the first
prize in 1901 to the poet and philosopher Sully Prudhomme,
author of Stances ef Foémes (1865), the Prize has
distinguished the works of authaors from different languages
and cultural backgrounds, It has been awarded to unknown
masters as well as authors goslee i

= Mormination and Selection
of Literature Laursates

= Mobel Symposia
= Literature

Mobelprze.org
Get to know all"7 75 Prize

Laureates
Find out facts about all Mobel Prize
Laureates in Literature through press
releases, bingraphies, Mabel lecture
mterviews, etc, »

Explore & Learmn!

Garmes and Sirmulatio

Articles

Read articles written by Mobel .

Laureates and other invited authars. = Disarm the world of
nuclear weapons!

Educational

Listen to the Mobel Literature radio or
play a garme, »
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> Nobelprize.org

HOME SITE HELP AROUT SEARCH I

MBEL

PHYSICE

CHEMISTR™Y

MEDICIME LITERATURE PEACE ECOMOMICE

SHORTCUTS

Press Room »
aAlfred Nobel »

Hobel
Foundation »

Hobel Media »

Nobel
Museumn

Hobel Peace
Center »

Prize
Awarders »

Internet TV »

The Nobel Prize is an international award given yvearly since
1901 for achievements in physics, chemistry, medicing, literature
and for peace, In 1968, the Bank of Sweden instituted the Prize in
Economic Sciences in Mermory of Alfred Mobel, founder of the Naobel
Prize.

The Prize Winners are announced in October every yvear, They
receive their awards (a prize amount, a gold medal and a diplamal
on Decermber 10, the anniversary of Mobel's death, =

John L. Hall
Theadar W,

i
T ]
|

Chemistry

YOUR QUESTION O NOBEL MINDS! ~hauy
Your question could be one of those answered by the Prize ot H,

(? winners participating in the SVYT/BBCW production "Mobel
v Minds," broadcasted on BBC World December 17, =

The Nobel Prize in
Physiology or Medicine

Barry 1. Marsha
776 MOBEL PRIZE WIMMERS SO FAR ™ S =

who is the youngest Laureate ever? Has any individual or ;
organization received the Mobel Prize more than once? The Nobel Prize in

Maore Prize Winner facts, = Literature
Haraold Pinter =

The Mobel Peace Prize

[ Akl THF KMNOMTKFFS ADF "



SITE HELF ABCUT SEARCH

) Nobelprize.org

MOBEL PHYSICS CHEMISTR™Y MEDICIME LITERATURE PEACE ECOMO

LAUREATES  ARTICLES  EDLICATIONAL The user must first choose an
Award type (literature), then browse
through the laureates in
chronological order.

The Nobel Prize in Literature - Laureates Find a Laureste
[narne ]
e el No choice is given to, say organize
oo lie = ==l by year and then award, or by

2005 Harold Pinter country, then decade, then award, etc.

2004 Elfriede Jelinek

Jurnp down to: | 1980 | 1960 | 1940 | 1920 | 1901 |

2003 1.M, Coetzee

2002 Imre Kertész

HOME TTE HELF ABTTT ERARCH I E
. 2 Nobelprize.org
2001 V.5, Maipaul
HOBEL PHYSICE CHEMISTRY MEDICINE LITERATURE PEACE ECONOMICS
2000 Gao Hingjian LAUREATES ARTICLES EDUCATIONAL

1999 Ginter Grass

The Nobel Prize in

. . . Literature 1993
The Nobel Prize in Literature 1993 Press Release

Presentation Spesch

1998 losé Saramago

Toni Morrison

"wha in novels characterized by visionsry force and poetic import, Biography
. gives lite to an essential aspect of American reality” Bibliography
1997 Dario Fo Hobel Lacture

Prose
Mobel Diplora
Banguat Spesch
Swedish Mobel Starmps
Other Resources

1996 Wislawa Szymborska

1995 Searmus Heaney

@199z 1994 @

he vize in: . .
1994 Kenzaburo Ce Tohsies | SLA’09 Spring Meeting
) ) Toni Morrison g:;;’;’;r:;‘fv ot Medicine




Flamenco Interface:
Using Hierarchical Faceted
Metadata
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Nobel Prize Winners

1801 to 2004

oawve search el OeRenbR=lisEy Feturn to Search _ Logout

Shiow tooltip previews of subcategories

GENDER

female (33

COUNTRY

Argenting (5)
Alstralia (/)
Austria (12
Belgium (11
Burma
Canada (@
Chile ()

AFFILIATION

Allied Feparation
Commission (1)
Argenting (3

Australia (2)

ALstria (6)

Belgiurm (7

Berlin University (1)
Briand-Kellogg Pact ¢3)

Marti Hearst

[ search ] Username default
Create a New Account
PRIZE
male (Fe8) Chemistry (138)
ST 5]
literature (100
China ()
Colombia 1) YEAR
Costa Rica i 19005 (57
Czechoslovakia (2 19105 (40
Cenmark (13 19205 (54)
mare... 19305 (56)
19405 (43)
19805 (72

Brussels (13

Canada (&)

Committes for the Defense of
Mational Interests and
International Conciliation ¢1)
Conseil national

Econamigue (1)

Costa Rica )

more

Password

[ Log In ]

medicine (1823
peace (108)
physics (166)

| £

SLA’09 Spring Meeting




Nobel Prize Winners

1801 to 2004

[ search ]

® alliterns O within current
results

Refine your search further within these
categories:

GENDER [group results)

female {10} male (91}

COUNTRY [group results)

Alstralia (1) Cenmark (3
Alstria 1) Eopypt (1)

Belgium (1) Federal Fepublic of
Chile (2 SEMMany (2)
Colombia (1 Finland i

CZechoslovakia (1 more...

AFFILIATION [group results)

PRIZE: all = literature

g

Marti Hearst

_ Histary and Settings B G0 ==y _ Logout

These terms defing your current search. Click the = to remove a term.

PRIZE: literature =«

Items 1 to 40 of 101 results

Group by prize
Sort by usual name, year of birth, year of death, country

81

4

Albert Camus  Alexandr Solzhenit. . Anatole France André Gide

1913-1960 1918- 1844-1924 1869-1951

E

w
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& alliterns © in current results

Refine your search within these categories:

search

GENDER [qroup results)

female {10}

male (91}

COUNTRY [group results)

Australia (1)

Denmark (3

PRIZE: literature | =

101 items, grouped by YEAR (view ungrouped items)

19005 {10;

Fredeéric Mistral

Siosueé Carducc

Henryk Sienkiewicz

Alstria 1 Eoypt i1
Belgium (13 Federal Republic of
Chile (3 GErmarny (2
Colambia (13 Finland 13
Czechaslovakia (17 mare...
Bigrnstjerne Bjsrmn...
AFFILIATION 1852-1910
PRIZE: all = literature
YEAR
19005 (1 19605 (113
19105 (9 19705 (113
19205 MM 19805 (M
19305 (0 19905 (1
19405 (5 mare
19805 (1M
Carl Spitteler
Recently Viewed Items 18:45-1924
izo fo lfem Histony
< 19205 (1 D;>

1830-1914

iZerhart Hauptmann

1835-1907

Henrik Pontoppidan

karl Giellerup

1846-15916
all 10 items...

1862-1946

Vol N

1857-1943

18657-19149

all 9 iterns. ..

“
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Nobel Prize Winners

1801 to 2004

[ search ]
& alliterns O within current results

Refine your search further within these
categories:

GENDER [group results)

female (3 male (8}

COUNTRY [qroup results)

France (2 Morway (2
GEMmany (1) Poland (13

Ireland (1) Spain (1)

IEaly 17 United Kingdom (1)

AFFILIATION [group results)

PRIZE: all > literature {group results)

YEAR: all = 13205 [group results)

1920 1) 1925 1)
1921 1) 1926 (1)
1922 1) 1927 i)

Marti Hearst

[>

_ History and Settings WSl ==e iy _ Logout

These terms definge your current search. Click the = to remove a term.

PRIZE: Iitgéture *® >

YEAR 15205 -

10 results

Group by prize, year
Sort by usual name, year of hirth, year of death, country

| !\1

AWM -
Anatole France  George Bernard Shaw Grazig Deledda  Henti Bergson

1844-1924 1856-1950 1871-1936 18523-1941
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Nobel Prize Winners

1301 to 2004 _ Histary and Settings == EE T _ Logaout

These terms define your current search. Click the = to remove a term.

[ search ]

® alliterns O within current YEAR: 19205
results =

Refine your search further within these
categories:

GENDER [group results)

female (2 male (52

COUNTRY [group results)

Alstria () L&y (1)

Canada (&) Morway (4)

Denmark 3 Poland (13

France (3 Spain (1)

GErmany (11) mare. .. '

Ireland (13 Adolf Windaus Allbert Einstein Anatole France Archibald . Hill

1876-1954 1879-1955 1844-1924 1886-1977
AFFILIATION [group results)

Allied Reparation  Dawes Plan (1)

Commission (1) Denmark (3

ALstria (2) France (&)

Eerlin University (13 French

Briand-kellogo Parliament {13

Pact (2 More... v
= o~ | [ = -
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Nobel Prize Winners

1901 to 2004 History and Settings B EERRRE G S=E =] Logout

These terms define wour current search. Click the | | to remove a term.
| search |
@ alliterns  © in current results YEAR: 19205 | |
Refine wour search within these categories: 54 items, grouped by YEAR (view ungrouped items)
GENDER [group results)
1920 (%)
female (2 male [ -

COUNTRY [group resulfs)

Austria (2) Italy ¢13
Canada (2 Moriay (4)
Denmark (3 Poland (1)
France () Spain (1)
Germary (11 More...
Ireland 1)

August Krogh  Charles Edouard Gu...  Knut Hamsun Léon Bourgeois
16874-18449 1861-1938 1859-1952 1851-1925

AFFILIATION [group results)

Allied Feparation Dawes Plan 1)
Commissian (1) Denmark (3

Alstria () France &)

Berlin University (13 French Parliament (1)
Briand-kellogg mare. ..

Pact (2}

Brussels (1)

Canada ()

Wialther Nermst
PRIZE (group results) 1864-1941

chemistry (10 pEacE (113
literature ¢10) physics (12 @

rmedirine ¢ T O T e - RN [ — ]



Nobel Prize Winners

1901 to 2004

| search |

® allitems © in current results

Refine your search within these categories:

GENDER [group results)

male {a5)

COUNTRY [group results]

France {13 Sweden (1)
GEMmany (1) Switzerland (1)
Morway (1) United Kingdom 13

AFFILIATION [group results)

Brussels (1) Sweden (1)
GErmany (1) United Kingdom (13

League of Nations 1)

PRIZE (group results)

chemistry (13 RESCE (2)
literature (1) physics (1)

YEAR: all = 19205 = 1321

Recently Yiewed Items
Go fo jiem History

History and Settings BIEEE G == E Logout

These terrns define your current search. Click the | % | to rermove a terrm.

YEAR: 15205 = 1321 =

5 results
Group by year
S0t e al name, wear of hirth, vear of death, country

Albert Einstein
1879-1855

Anatole France  Christian Lange  Frederick Soddy
1844-1924 1869-1938 1877-1956

Hialmar Branting

1860-1925



Marti Hearst

Nobel Prize Winners

1901 to 2004

ltern 1 of 4 (hack to results)
next P

Current search:

History and Settings

Feturn to S

COUNTRY: Switzerland | =

PRIZE: phiysics x

Albert Einstein
1879-1955

Biooraphy
Mobel Lecture

GEMDER

COUNTRY

AFFILIATION
Sermany (41)
Berlin (103

PRIZE

YEAR
1920= (54)

USUAL NAME:
LONG HNAME:
YEAR OF BIRTH:
YEAR OF DEATH:

Select any link to see items in a related categary.

Find Similar tems

GENDER
rale (695

COUNTRY

Germany (44) r
Switzerland (27 r

AFFILIATION

Kaizer-¥Wilhalm-Institut fir Physik (2

' r

1921 5 r

Albert Einstein
Albert Einstein
1879
1955
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Nobel Prize Winners

1901 to 2004 Histary and Settings JEEEEGEEEEE Logout

These terms define your current search. Click the | % | to remowve a term.
| search |
@ allitems  in current results PRIZE: phiysics =
Fefine wour search within these categories: Items 1 to 40 of 166 results
Sroup by prize
GENDER (group results’) .
Sort by usual name, year of hirth, year of death, country
female (2 male (164
1 PRV
COUNTRY (group results) | |
Austria (3 Sermany (11}
Canada (17 India (1)
China (2 lreland (1)
Denmark (3 Italy (3
Federal Republic of mare...

GErrnany (10
France {11

Abdus Salam Albert A, Michelson Albert Einstein
AFFILIATION [group results) 1922- 1926-1996 1852-1931 1879-1955
ALstria 1) Ireland (1)
Denmark (3 Italy (2
Federal Fepublic of Japan (3)
SErMany (&) Russia (1)
France (123 mare...
SEMMany (12
India (1)

F -

s 4
Aleksandr . Prokh... Alexei A Abrikosoy Alfred kastler Anthony J. Legoett
1916-2002 1928- 1902-1984 19385-

PRIZE: all = physics

——
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Nobel Prize Winners

1901 to 2004

ltermn 1 of & (back to results)

Albert Einstein
1879-1855

Biooraphy
Mobel Lecture

Current search:

YEAR: 15205 = 1821 x

Select any link to see items in a related category.

GENDER

COUNTRY

AFFILIATION
Germany ()
Berlin (1m

PRIFE

YEAR
1920= (54

USUAL NAME:
LONG NAME:
YEAR OF BIRTH:
YEAR OF DEATH:

History and Settings

Feturn to Search

Find Similar Items (4) |

GENDER
tnale (593
COUNTRY

Germany (44
Switzerland (27

AFFILIATION

@

KaiserWilhelm-Institut fiir Physik ¢ [

PRIFE

physics (168)
YEAR

1921 151

Albert Einstein
Albert Einstein

1875
1955

&
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Nobel Prize Winners

1901 to 2004

ICaIifornia search
&= allitems  in current resul

Refine your search within these categories:

GENDER [group results)

male (4)

COUNTRY: all = Switzerand

AFFILIATION [group results]

France 1) Switzerland ()
GEMmany (1)

PRIZE: all > physics

YEAR [Qroup results

19205 (2 19805 (2

Recently Viewed Items
7o fo ffem Histony

Histary and Settings RIS 0 == Logout

These terms define your current search. Click the | = | to remove a term.

COUNTRY: Switzerland |

PRIZE: phiysics | x

4 results

Group by country, prize
Sort by usual name, year of hirth, year of death, country

' r . LR
Charles Edouard Gu... Heinrich Hohrer K. Alex MOller
1861-1938 194535- 1927-

Albert Einstein

1879-1955




"California” appears in these category names:
affiliation = California

affiliation > ...
affiliation > ...
affiliation > .
affiliation > ...

> Berkeley = University of California

> Irvine > University of California

c= LaJolla = University of California

= University of California

search |

& allitems © in current results

Refine your search within these categories:

GENDER [group results)

female (1)

male (64

COUNTRY [group results)

Canada (1)
Eoyypt (1)

Federal Republic of

Morway (1)
Linited Kingdom (2
Linited States of

GErmany (1)

America (60

AFFILIATION [group results)

Federal Republic of

LInited States of

GErmany (1)

America (65)

PRIZE (group results

pEAcE (13
physics (246)

YEAR [group results

19205 {13
19505 (3)
18405 13

18905 1A

These terms define your current search. Click the | » | to remove a term.

keyword "California" =

Items 1 to 40 of 65 results

affiliation > ..
affiliation > ..
affiliation > ..
affiliation > ..
affiliation > ..

. » University of Southern California

> California Institute of Technology
> San Diego > University of California

.= University of California

> University of California

=ort by usual name, year of bith, wear of death, country

A Michael Spence  Ahmed Zewail

Alan Heeger

194 3-

1346-

Arthur L. Schawlow  Burton

ichter

1936-

1918-

8
Carl D, Anderson Clive Y .J. Granger

1921-1994

1931-

1905-1991

1934-

-




Nobel Prize Winners

1901 to 2004

search |

& alliterns © in current results

Refine your search within these categories:

GENDER [group results)

male (8

COUNTRY [qroup results)

Foraay (1) United States of
United Kingdom (13 AMErica (6)

AFFILIATION [group results)
United States of America (8)

PRIZE: all > economics

YEAR [group results)

19805 (1) 20005 (5
19905 (2)

Recently Viewed Items
5o fo liem History

History and Settings B R === i Logout

These terms define wour current search. Click the | | to remove a term.

kesword "Califarnia” x

PRIZE: economics |«

8 results

Group by prize
Sort by usual name, year of hirth, year of death, country

A Wichael Spence  Clive W) Granger  Daniel L McFadden  Finn E. Hvdland
154 3- 15934- 1937- 184 3-

George A Akerlof  Gerard Debred John C. Harsanyi YWilliam F. Sharpe
15840- 15921-2004 1920-2000 1834-




Advantages of Faceted Navigation

Gives users control and flexibility

Can’t end up with empty results sets
« (except with keyword search)

Helps avoid feelings of being lost.

Easier to explore the collection.
« Helps users infer what kinds of things are in the collection.
« Evokes a feeling of “browsing the shelves”

Is preferred over standard search for collection browsing
In usability studies.

= (Interface must be designed properly)

Marti Hearst SLA’09 Spring Meeting



Advantages of Faceted Metadata

= Helps alleviate the metadata wars:
o Allows for both splitters and lumpers

B |s this a bird or a robin
B Doesn’t matter, you can do both!

o Allows for differing organizational views

Marti Hearst

B Does NASCAR go under sports or entertainment?
B Doesn’t matter, you can do both!

SLA’09 Spring Meeting



MeSH (Medical Subject Headings)

® NLM’s MeSH category labels are assigned to
Medline Articles

® But it is hard to browse.

® \We converted It to a faceted structure, but
haven’t used it yet.

SLA’09 Spring Meeting



Aquabrowser:
Faceted Navigation in a DL

Shown on lens.lib.uchicago.edu
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\ e ns,' b uchicage.ndd Q marti hearst Search Advanced search

SR iy : #  Your query: marti hearst
simeon lectura
= Refine by Call Mumber Range
apaostol espiritu = P - Language and literature > - Science
fidel I'L,IIjEI“:Ih

e 1. The Oxford handbook of computational linguistics / edited ¥ Author / Creator

farabundo 4 by Ruslan Mitkoy. « Format
miguel Eoo Oxford [England] ; Mew York : Oxfard University Press, » Book
b oot ] 2003. » Library Website
patty Found:  Hearst (1) marti (1) * Topic

Ll hombre FRegenstein, Bookstacks Pa3 095 2003 . Computational lir

discurso - : » Save or tag. . » WordMet
rnartii rielogls » English language

2. WardMNet © an electronic lexical database / edited by processing

e Christiane Fellbaum. WordNet . Semantics Data
Eook Cambridge, Mass : MIT Press, t:’_IEiEJS. s Infarmation stora

n Language, speech, and communication systems
josé Found:  Hearst (1) marti {1) » Maching learning
randolph Fegenstein, Bookstacks F3256.5.0358 WWhY 1593 » Matural language
Computer sciem

. ¥ Save or tag... ) ( . "
leido marty mal » Lexicology Data
e 3. Matural language information retrieval / edited by Tomek ppae. » Arificial intelliger
: Strzalkowski. e, = Publication date
pensamiento  biografico Eoo Dardrecht ; Boston : Kluwer Academic, c1999. '_‘ ' » Inthe last 3 year
] Text, speech, and language technology ¥ == + In the last 10 yes
phoehe Found: Hearst (1) marti (1) — » In the last 80 yes
Regenstein, Bookstacks Fa3 N297 1999
b Genre
modernismo » Save Drtag... - Language

editorial 4. Corpus processing for lexical acquisition / edited by > English
e Branimir Boguraey and James Pustejovsky. v Series



ll leng_r':lih.mhkm.ﬁu

Discover <

recognition

compute
ontology

genames
informatik

iy disinformation
geneticist

irmrmunoinformatics
geoinformatics

Computational Biology

Information science

algaorithm

computational

genamics

Biology Data processing

gename

proteamnics
_ informatien wahi
I=1=F _
computation

. inforrmatics
basics bsb

SeqUeENnCe

(s Whininformatics

Search

Results 1- 25 of 244 for bisinformatics, sorted by: | relevance

#  Your guery: bioinformatics

* Refine by Call Murmber Range

B - Philosaphy. Psychaology.
Religian
> G- Geography. Anthropology.

F - Language and literature
> - Science

F - Medicine

= - Agriculture

- Social sciences

e ornparative and
uniform law. Jurisprudence

Your gquery has been expanded with these terms: Bio-informatics, Biological informatics,

Computational Biology

1. Bioinformatics . genes, proteins and computers / edited
e by Christine Orenga, David Jones, danet Thornton,

Baon Oxford : BIOS Scientific ; Mew York : Distributed in the LS,
F by Springer-YYerlag, 2003.
Advanced text

Found:

=

Bioinfarmatics (3) Bialogical (1) Biolagy (1)
Computational (1)

Crerar, Bookstacks CH324.2 BAE 2003

» Save ortag...

2. Bioinformatics : managing scientific data / edited by Zoé
Lacroix and Terence Critchlow.

=an Francisco ; Morgan Kaufmann, c2003.

Margan Kaufmann series in multimedia information and
systemns
Found:

Crerar, Bookstacks

mig

Bioinfarmatics (B) Bialogical (2)
IH324.2 B&5 2003

Advanced search

# |- link to this result page

» T- Technology.
= U= Military science (Gel

» ¥ - Congressional Heari
Prints

v Aothor # Creator

+ Format
> Book
» E-Resource

» Electronic resou
c- ¥ Serial
H » Library Website
* Tapic

» Bioinfarmatics

» Computer scient
» Computational B
» Arificial intellige

» Artificial Intellige
Robotics)

» Algorithm Analys
Complexity
» Computer softws



Results 1 - 4 of 4 for bicinformatics, sorted by |re|evan|::e # | - link to this result page
&  Vourguery: bioinfarmatics © H - Social sciences
Femave
= Refine by Call Number Range i
» HO2B8-HD9999 Industries. Land use: Frrrroros Commerce (1)
Labor (1] > HM401-HM1281 Socialogy (General) (2) ‘

b Authar f Creator
Eugene Thacker.

Eook Thacker, Eugene.
] Cambridge, Mass. : MIT Press, c2005.
Leonardo (Series) (Cambridge, Mass.)

1. The global genome : biotechnology, politics, and culture /
z = Topic
» Bininformatics (1)
» Business intelligence Cormputer
network resources (1)

Found:  Bininformatics (2) Bioinformatic (1) » Electronic commerce Security
Crerar, Bookstacks HD9999 B442 T453 2005 measuras (1)

» Globalization (1) ‘

» Save or tag... ; . ;
g » Information society Social

2. The explait © a theory of networks / Alexander R, Galloway aspects (1)
g and Eugene Thacker. » nternet (1)
Book Galloway, Alexander B, 1974- » Biotechnaology industries (1)

[ aneap_nhs : L‘!mx.fersnj,r of Minnesaota Press, c2007. . Social netwarks (1) _
Electronic mediations | v. 21 S i

» Computer networks (1)
Found:  Biology (2) Bioinformatics {1) Biological (1) » Sovereignty (1]

FRegenstein, Bookstacks H741 534 2007 o « B mora. .

» Save or tag... = Publication date
» Inthe last 3 years (2)

3. 2004 |EEE International Conference an e-Technalogy,
z e-Commerce, and e-Service | EEE 2004, Taipei, Taiwan, 28-31 ¥ Genre
ST Tar_ch ZLDD4 . proceedings f edited by Soe-tsyr Yuan and * Sories
Al il R ¢ IFIP - International Federation for

IEEE International Conference on E-Technology, ; : i
E-Commerce, and E-Service (2004 : Taipel, Talwan) Information Frocessing (1)

Los Alamitos, Calif. : IEEE Computer Society, c2004. > International Federation for

Information Pracessing (Series) (1) €9

Frommd:  Pininfaemantice M0 D aeamdatinmal #10%
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Electronic
resource

O

1. Bioinformatics . genes, proteins and computers / edited
by Christine Orengo, David Jones, Janet Thornton.

Cixford - BIOS Scientific ; Mew York - Distributed in the LS.
by Springer-verlag, 2003
Advanced text

Found:  Bioinformatics (3) Biological (1) Biology (1)
Computational (1)

Crerar, Bookstacks CH324.2  BSE 2003

» Save ortag...

2. Bicinformatics : managing scientific data / edited by Zoa
Lacroix and Terence Critchlow.

=an Francisco : Morgan Kaufmann, c2003.
Margan Kaufmann series in multimedia information and
systermns

Found:  Bisinformatics (5) Biological (2
Crerar, Bookstacks QH324 2 BSS 2003

@ Save ortag...

3. Bieinformatics [electronic resource] : Prablem Salving
Faradigms £ by Yolker Sperschneider.

sperschneider, Wolker,

Berlin, Heidelbery : Springer-Yerlag Berlin Heidelberg, 2003
Found:  Bininformatics (3) Biology (11 Computational {1)
Full text online &

4. Bioinformatics : sequence and genome analysis / David
WY, Maount.

fount, Diawid W

Cold Spring Harbor, MY, : Cold Spring Harbar Labaratory
Presg, c2004.

Found:  Bisinformatics (3)

Crerar, Bookstacks GH441.2 MBS 2004

w “lawo nrtan

Marti Hearst

et

b Authar/ Creator

b Farmat

* Taopic

> Bioinformatics (354)

» Computer science (139

» Computational Biology (125)
= Adificial intelligence (25]

v Artificial Intelligence {incl.
Fobotics) (56)

» Algorithrm Analysis and Problern
Complexity (BS)
= Computer software (55

» Computation by Abstract
Devices (B0)

» Proteomics (55)

» 1,201 more. ..

b Geographic Region

b Genre

¥ Time Period
* Language

» English (504)
» German (2]

» unknown or invalid language (3]
= French ()

¢ ltalian (17

b Series

+ Location

= Crerar (507)

v Eckhart (107)

| [P [ L L Y
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l !.eng_v':llb.mhkm.ﬂu

s hicinformatics Search Advanced search ity

Y our Refine Options « R
Call Mumber Range Author i Creator Format Topic Fublication date Geographic Region Genre Tirme Period
Series Location Few Books Auailatbility Source
Topic reles

Bioinfarmatics (384)

Computer science {(139)

Computational Biolooy (128)

Adificial intelligence (86}

Adificial Intelligence {incl. Robatics) {66)
Algarithm Analysis and Problem Complexity (65)
Computer software (65)

Computation by Abstract Devices (60)
Froteomics (58)

Genomics (500

Databhase management (50)
Computational BiologywBioinformatics {41)
Comuputational Biology methods {38)
Bioloogy Data processing (38)

Computer Appl in Life Sciences {35)

Data mining (32)

Information storage and retrieval systems (32)
Comuputer simulation (31}

Information Storage and Retrieval {30)
Life sciences {30}

Biomedical Engineering (30)
Computational complexity (29)

Maolecular hiology (27)

mMaolecular hiology Data processing (26)
Fattern Recognition {26)

Cptical pattern recagnition {25)

Medical recards Data processing (2)
Fharmacy {2)

Computer systems (2)

Chemistry, Clinical {2)

Drug Industry (2)

Diata Interpretation, Statistical (2)

molecular cloning (2)

Micrabialogical Technigues (2)

Yariation (Genetics) (2)

Biological systems Mathematical models (2)
mathematical statistics Data processing (2)
Chantic behavior in systems {2)

Fesearch Design (2)

Clinical trials Statistical methods (2)
Chermistry, Pharmaceutical {2)

Chemistry Mathematics (2)

Frogramming languages (Electronic computers)
Semantics (2)

models, Thearetical (2)

knowledge acquisition (Expert systems) (2)
Cytology Mathematical models (2)
Fathogenic microorganisms (2)

Medical micrabialogy {2)

Drugs Testing (2)

Wildlife consernvation (2)

FHeoplasms (2)

Biotechnalogy International coaperation
Congresses (1)

Biotechnology Governtment palicy Congresses (1)
Fuzy logic (1)

hessenger BRHA (1)

Transdenic mice (1)

Genetic vectors (1)

Genetic translation (1)

Medromuscular diseases Patients Rehahilitation
(1)

hyaelectric prosthesiz (1)

mMedical genetics Social aspects (1)
mMedical care Technological innovations (1)
Cwary physiology (1)

Cancer Diagnosis Data processing (1)
Falliative Care methods (1)

Software protection Law and legislation (1)
Medical Oncology (1)

Exohiology (1)

Algarithmes (1)

Glioma (1)

Fungi Classification {1)

Crug Evaluation methods (1)
Bintransformation (1)

Hydrolases (1)

Intellectual property Economic aspects (1)



Results after Refinement

Results 1 -2 of 2 for bioinformatics, sorted by: | relevance e | - link to this result page

#  Your guery: bicinformatics Wiildlife conservation

= Refine by Call Number Range
» - Science (1]

18111 1. MBI [electronic resource] : Mational Bielegical Infarmation
i Infrastructure.

Electronic [Feston, Wa.]: NBIl Mational Program Office, [19937]-

FESOUICE  Found: Biological (8)
[ Full text anline &

2. Bat biology and conservation / edited by Thomas H. Kunz
g and Paul A RHacey.

Enok YWashington : Smithsonian Institution Press, c1998.

O Found:  Biology (B) Bio (1) Computational (1)
Crerar, Bookstacks QL7 37.C5 B36Y 1993

» Dave ortag...

Lens Horne | Text-only | My Library Account | Feedback
Library Home | Library Catalog

powered by AquaBrowser Library*

Marti Hearst

¥ Author f Creator
¥ Format

- Tapic

= Animal introduction Camputer
netwark resources (1)
Biological diversity Computer
network resources (1)

Wildlife conservation Computer
network resources (1)

Biological diversity (1)
Bats (1)
> Animal introduction (1)

W

W

W

W

b Ganre

= Location

Crerar (1)

= Ayailability

> Available (1)

» Awailable Cnline (1)

w
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Time for a Break!




Tags and other Social Media



Two Main Points

1. Massive user behavior is aiding search algorithms
In Interesting ways.

2. Going deeper: An examination of social tagging:
= The controversy
= Research questions

= Our work on automating creation of metadata
structure

Marti Hearst SLA’09 Spring Meeting



User-contributed content is exploding!

YAHOO! ANSWERS E"é‘?g"f%“fg,ﬂi'f;ﬁﬁiﬁ*%

del.icio.us
your bookmarks |

ask. answetr.

Can't find it with search? Ask Share knowledge
: Help others
- Earn points

What people think of Answers

Post Questior How does it work?

(g8} slideshare .

—— m My Slidespace  Upload  Community
WIKIPEDIA e Latest | Most Viewed | Featured | Most Commented | Most

f I iCk r.u The Free Encyclapedia

Home  The Tour  SignUp  Explore slideshare You Tu bE

=K
. e

A place fo share & discover presentations )
m | Tags / stupa and slideshows Broadcast Yourself™
Upload your slide decks! Share with a link,
Enrt tl.!II. tw‘ m—nr_nﬁn,t c'-r Arabad bia A blas Cind sasl
Most recent = Most interesting presentations 0
stupa clusters COMMUNITY PATENT REVIEW
new Explore and refine stupa photos
wiith our brand new clustery From darrell godiman ~ From matetronic~ F SLA’09 Spring Meeting

goodness!



Social Information & Search

® Trend: human behavioral information is
getting “baked In” to search algorithms.

® In many cases, the actions of the many is
more useful than the actions of the

Individual.

® Three examples follow.

SLA’09 Spring Meeting



Actions of the Many vs. Individual

1. Anchor text for Improved ranking.
= Vs author-supplied meta-tags

Relate

* Red YWine Spills on Carpet
* YWIHE i ' lass Rac 5 - Free Woodworking...

- yiine Rack with Wine Glass Rack PlanssSege YWondworking. Ahut sWine
[*]

= Finishing the Wine Rack - Free Wuudwurkinmmr WL

You are here: About = Food & Drink > Wine > Red Wines = Red Wine Spills on Carpet

Quick Tips for Cleaning Red Wine Sy

From Stacy Slinkard,
Advanced | Browse | Your Guide to Wine.
Main FREE Mewsletter. Sign Up Mo
It's one thing to not cry over spilled milk, but it's an entirely different

Food & Drink hold back tears when a full glass of red wine leaves its mark on you
Lwine carpet! Yhat can you do to remove red wine stains from your carpe

4.Red Wine - Lemon Red Wine rugs or clothing?

A recipe for lemon infused red wine EHE“F""”’ ] .
http:/ ffrenchfood.about.com/od/ frenchwines /rfvinfranc.htm = Sangria Recipes The First Response
- M mlemd AN = Al

5.Red Wine Biscotti Recipe

A savory biscotti recipe with sesame seeds a
http:/{coffeetea.about.comfod/ biscotti/r/redurin

& Red Wine Spills on Carpet
Quick tipstotie ettwine spills and stains on carpets or area rugs.
http:/fwine.about.com/od/ redwines/a/ redwinestains.htm SLA’09 Spring Meeting



Actions of the Many vs. Individual

2 .“Clickthrough” to improve
ranking.
= VS. an individual’s prior clicks

» Joachims et al. and Agichtein et
al. found that human selections
of links from search results could
Improve rankings for popular
queries.

= Some surprising rules:

o Assign negative weight to an
unclicked link that appears
above and below a clicked link

Marti Hearst

Schools, High 8chool, Public Schools, School District, Fublic High ...

& place for parents, educataors and leaders to research information about
public schoaols,

woww, schoolmatters.com « Cached page

Mational Center for Education Statistics: 8chool Search

Find statistical information on all k-12 schools. Data provided on individual
schoaols & districts,

nces.ed.gov/ccd/schoolsearch - Cached page

GreatSchools.net

Elermentary, middle and high school information for public, private and charter
schools nationwide. ... This Week at GreatSchoals. Help GreatSchoals win the
Farily / Parenting Webby Yote now in the ...

www greatschools.net - 5/1/2007 - Cached page

Clark County School District
(Las “egas) Curriculum, board policies, accountability reports, school sites,
registration information, and district news.

www, Cosd.net - 5/1/2007 - Cached page

Welcome to the Texas Education Agency

The Texas School Directory is an annual publication of contact information far
Texas Education agency offices and staff and for all regional education service
centers, public school districts ..

wiwewy, tea, state twous - Cached page

Arizona Department of Education Home Fage

AIMS High School Tutoring Guide AIMS Information Center AIMS Writing Page
alternative Secondary Path to Certification Arizona arts Standards 4Arizona Heat
Arizona's Model for Identifying Highly Gualified ...

woww, 3de.state.az.us - Cached page

L T Lt o B =T [ Tatet SN
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Actions of the Many vs. the Individual

3. Query auto-suggest based on other users’ queries
= VS based on one one’s prior queries alone

d I I i- h e l.U e iJ Results 1- 10 of about 2,580,000 for elizabeth berkley

2 e [Ikcscarch o a= SPONSOR RESULTS

Options Go e Elizabeth Berkley
f'rberki winetd Dealtime comispontseguipment - Find great deals and
save. Compare products, prices & stores.
berk Elizabeth Berkley

elizabeth berkley Wit Shopping.comisportsequipment - Find great deals and
save. Compare products, prices & stores.

berkeley

uc berkeley Elizabeth Berkley - Wikipedia, the free
berkshire hathaway encyclopedia

berkshire Elizabeth Berkley (borm July 28, 1972) 15 an American

television, film, and stage actress. .. Elizabeth Berkley at
the Internet Movie Database
nate berkus enwikipedia.orgiwiki/Elizabeth_Berkley

laurie berkner

berkshire eagle

Elizabeth Berkley - IMDb

Filmography and photos. pring Meeting

Matacane Aotere = EliTakhatls Barlslavy

) uc berkely
Marti Hearst



Social Tagging

® Metadata assignment without all the bother
® Spontaneous, easy, low cognitive overhead

® Usually used in the context of social media

T Uploaded on October 12, 2006
“oa by yorkie

Tags

fleetweek
fleat

ek
airraces
aircraft

air

races
airplane
airplanes
sanfrancisco
San
francisco
sthay

=f

redbull
goldengatebridoge
noldenoate




Popular pages .. del.icio.us

your bookmarks | vour network | subscriptions | links for you | post

on del.iclo.us

[}

h Utl ISt what's hot right now on delicio.us
HOT RO see alzo; popular | recent
""" The Wolfram Demonstrations E people

- Project =zuethis

¥ u first posted by openforng math  wisualization educatidy tags
science  grape

A
V

Simply Recipes: Chickpea 123 [l
Potato Curry Recipe =z.ethis

first posted by drmoxie recipes  food curry  rec tags
cooki

A

Three Panel Soul :=:z.=this

mpeuple

first posted by arcnes ics  webcomic webcomss tags
hurmor  corgy

Convertlcon :=az.ethis peaple

first posted by gimatt  @ons  tools  convert  icon piy tags

A
v
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Visitor tagging at Powerhouse Museum

Objects from the collection of the

Powerhouse Museum, Sydney Australia

Powerhouse Museum Collection Search 2.2

SEARCH BROWSE CATEGORIES | BROWSE USER KEYWORDSITAGS | ABOUT

\ search \

[] show objects with images anly

Browse user keywords and tags

Popular user keywords (randomised)

155 borosilicate tubing  circular capo di monte  sikver coffe
pot tallboy fox class fi gustuntunia  window on base  silver

pill o condoms una deerbon fireproof safes
breathalyzer greengate hotel battle of trafalgar  the dentist

h 0 rS e beating iron  silver with mother of pear inlay

fashion icon  abbeys and castles windmills chime clock

.
_SWJ}LEJ_I’:LE_If_bnur ctrilbe cathderal aonn #ina klanch

Category history:

About user keywords and 'tags'

User keyvwords, or 'tags', are words added to

object records by other users to enhance
their discovery by others,

Sometimes museums describe objects in
language that is highly specialist and user

added keywords are useful in bridging the




Tagging Is Controversiall

® Sloppy! ® Power to the people!
® Disorganized! ® Easy!

® Incorrect! ® Cheap!



Couched in the soft velvety nap of the platinnm

paper, composed in the languid lines of Art 1. 20th centurv 29. octopus
Nouvean, and softly focused, this photograph of 7 abstract 30 outdoors
New York's Madison Square employs many 3 ghstraction 31. park
elements of Pictorialism at its best. However, the 4 aerial 32. park in winter
dizzying effect of Coburn's aenal view and his 5. aerial topography 33. park-goers
fascmation with the skyscraper are distinctly and - 6 areal perspé cfive 34, pa:ksu
precociously modern. The blend of Pictorialist 7. black and white 35. paths
technique and fresh vision was characteristic of 8. black and white contrast | 36. pedestrians
the transitional moment when Alfred Stieglitz, - 0 cities 37. photography (b/w)
Coburn, Karl Struss, and Paul Strand began to ' 1 10. city 1 publicuspaces
celebrate contemporary urban experience. [17] 11. citysc ape 30 roads
M i P | 12. cityscape in winter 40. shadow
== 13, Coldness 41. shadow (tower)
*rasfs 42 shadows
Kk 43 sledders
) Iding 44 Sledding
Professional Cataloguer: ut 45. sleighs
« . t 46. snow
Everythlng I knOW N 47 SNoWscape
. . . -7 4 .
isn't in the picture!” 0 jo reetscene
s(uare 50, tower (shadow)
on Square 51. trees
MNew York) 52. urban
23, New York 53, urban landscapes
24 New York City 54, wview from a window
25, New York City mn winter | 35, walking
26. New York City winter 56. Winter
27. New Yorkers 57. winter
28 NY

F

| =

Investigating social tagging and folksonomy in the art museumwith steve.museum", J.
Trant, B. Wyman, WWW 2006 Collaborative Tagging Workshop

Table 1: Fifty-seven unique terms describing Figure 1
supplied by volunteers in a pre-test at The Metropolitan
hMuseum of Art, December 2005.

SLA’09 Spring Meeting




The Tagging Opportunity

F=AT1astl content-oriented metadata in the large!

® Attempts at metadata standardization always end
up with something like the Dublin Core

« author, date, publisher, ....

® | think the action is in the subject metadata, and

have focused on how to navigate collections given
such data.

Marti Hearst SLA’09 Spring Meeting



he Tagging Opportunity

- Tags are inherently faceted !
« Multiple labels are assigned to each item
o Rather than placing them into a folder

o Rather than placing them into a hierarchy

= Concepts are assigned from many different
content categories

Marti Hearst SLA’09 Spring Meeting



Tagging Problems

® THe HapHazara assignments |eaa to problems with

= Synonymy
= Homonymy

See how'this %%5%9&%% sbtlélgé/mpensate: ;
ags

fleetweak
fleet

week
airraces
aircraft

air

taces
airplane
airplanes
sanfrancisco
Zan
francisco
sthay

=7

redbull
pgoldengatebridoe
pgoldengate
california

T Uploaded on October 12, 2006
“o by yorkie
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Tagging Problems

® Some tags are fleeting in meaning or too personal
« toread todo

® Tags don’t “cover” all the concepts
® Tags are disorganized

® Tags are not “professional” VY
« (I personally don’t think this matters)E e S

Marti Hearst SLA’09 Spring Meeting



Research Questions for Tags &

Search

® How to improve tag convergence?

® How to group tags meaningfully? How to eliminate
uninteresting tags?

= What is the role of user interface on tag convergence?
o Preliminary evidence suggests there is a big effect
o There are some good ideas out there
o More experimentation is needed.

« What algorithms can we use to clean up the tags after
they are assigned?
o There is some work here, much more can be done.

B TagAssist: Automatic Tag Suggestion for Blog Posts, Sood et
Marti Hearst al .y ICWSM 2007 SLA’09 Spring Meeting



Marti Hearst

An expanding collection of freely available, interactive Demonstrations
in math, science, and many other arg usle feony Slosisl s
education to front-line research.

MEW TOPICS

i

Word/Letter
Frequencies and Zipfs

Law

[T

T L

RANDOM

" del.icio.us

url |http:,-",-"demu:unatratiu:una.wu:uIfram.u:n:um,-"

description |The ‘Walfram Demanstrations Froject

notes

it |

tag5|

recommended tags

2007 art design infovis research science teaching tools wvisualization

popular tags

math wisualization education science graphics physics teaching

B

= IO -

Done




Effects of Interface

o

Iba Wumbsr of Tags Far Blog Post

— 77—
Tags par post —+—

?. -3
i
i
w 1
i |
1.5 I

., '
: " + i
-, .-»/\f L
. J-"‘"/ R
A g
1 1 1

|~

. - . PRI R T SR I SR R S
Jan/ 04 Apc/04d Juls04 oot/ 04 Jan/ 05 Apc/ 05 Juls0% 2eo/05 Jan/0E€ Apc/ 06 Julsd6
Trand owvar 2003 to 2006

Fig. 6: The number of tags used per post is increasing. The sharp
rise is attributed to an upgrade in the internal blogging that en-

couraged tagging, and to the addition of “bookmark-it” feature that
showed its value across follksonomies.

On the Structure, Properties and Utility of Internal Corporate
Blogs,Kolari et al. ICWSM 2007

Marti Hearst SLA’09 Spring Meeting



Research Questions for Tags &

Search

How to get tag expertise?

Who will identify the
plant species in
this image?

office desk plants windows shadows

Marti Hearst SLA’09 Spring Meeting



Research Questions for Tags &
SY=F-T ool o I

® What is the relationship of social tags to
automated content extraction?

® Are tags more informative, or differently
Informative, than other labeling methods?

Marti Hearst SLA’09 Spring Meeting



Research Questions for Tags & Society

® What motivates people to tag?

® \Who owns the tags?

® Privacy and sharing of tags?

Marti Hearst SLA’09 Spring Meeting



Research Questions for Tags & Search

® How to use tags for browsing / navigation?

= Currently most tags are used as a direct index into
Iitems

o Click on tag, see items assigned to it, end of story

« Grouping into small hierarchies is not usually done
o del.icio.us now has bundles, but navigation isn’t good
o IBM’s dogear comes the closest

® One solution: organize tags into faceted hierarchies, use
faceted navigation.

Marti Hearst SLA’09 Spring Meeting



How to Create Faceted
Hierarchies?

Our Approach: Castanet
(Stoica, Hearst, & Merichar, HLT-NAACL *07)



xample:

lology Journa

Itles

Castanet Output (shown in Flamenco)

BioMedical Journal Titles

Fine

] | |[ search

MEDICAL_SPECIALTY

anesthesiology (14
angiology i)
hiomedicine (17
cardiology (54
dental_medicing 7

dermatology @4
emergency_medicing @

4 BIOLOGICAL_SCIENCE

anatomy (1)
biology r123)
hiotechnology 1)
botany i)
cytology 2
ecology is)
ermbryology (3

LIFE_SCIENCE

hioscience e
orthopedics (12)

CHEMICAL_SCIENCE

hiochemistry a4
chemistry 1)

PSYCHOLOGICAL SCIENCE

Show toaltip previews of subcategaries

endocrinology (19
epidemiology (19
nastroenterology 29
neriatrics (11)
gerontalagy i)
maore...

nenetics e
HENOMICS (5)
histology )
microhiology (57}
molecular_biology ¢17)
maore...

radiology 290
SUrgery (a2)

photochemistry iz

Lsername (default

Create a Mew Account

BODY_PART

brain (19
chest2)
head @
joint (12)
knee (z)
muscle ¢
nEeck 4

CONDITION

allergy (112
cardiovascular_disease (15

disorder
epilepsy (2

INVESTIGATION

dialysis iz
endoscopy i)

NATURAL_PROCESS

chromatography (113
redoy )

OPERATION

arthroscopy )
transplant =

nephron 2

Nerde iz
nerOUS_SyYStem ()
Organ (43)
panCcreas (2
maore...

health (147
ill_health ¢19e)

pollution i)
psychaological_state

research (193
spectrometry (4

tfransduction (2

transplantation @)




xample:

lology Journa

Itles

Castanet Output (shown in Flamenco)

BioMedical Journal Titles

Fine

] | |[ search

MEDICAL_SPECIALTY

anesthesiology (14
angiology i)
hiomedicine (17
cardiology (54
dental_medicing 7

dermatology @4
emergency_medicing @

4 BIOLOGICAL_SCIENCE

anatomy (1)
biology r123)
hiotechnology 1)
botany i)
cytology 2
ecology is)
ermbryology (3

LIFE_SCIENCE

hioscience e
orthopedics (12)

CHEMICAL_SCIENCE

hiochemistry a4
chemistry 1)

PSYCHOLOGICAL SCIENCE

Show toaltip previews of subcategaries

endocrinology (19
epidemiology (19
nastroenterology 29
neriatrics (11)
gerontalagy i)
maore...

nenetics e
HENOMICS (5)
histology )
microhiology (57}
molecular_biology ¢17)
maore...

radiology 290
SUrgery (a2)

photochemistry iz

Lsername (default

Create a Mew Account

BODY_PART

brain (19
chest2)
head @
joint (12)
knee (z)
muscle ¢
nEeck 4

CONDITION

allergy (112
cardiovascular_disease (15

disorder
epilepsy (2

INVESTIGATION

dialysis iz
endoscopy i)

NATURAL_PROCESS

chromatography (113
redoy )

OPERATION

arthroscopy )
transplant =

nephron 2

Nerde iz
nerOUS_SyYStem ()
Organ (43)
panCcreas (2
maore...

health (147
ill_health ¢19e)

pollution i)
psychaological_state

research (193
spectrometry (4

tfransduction (2

transplantation @)




Castanet Algorithm

|
® [everage the structure of WordNet

=)

Documents
Select terms

Ny o =)
hypernym Build
paths free Compress
tree

4

Divide into facets

ALY

SLA’09 Spring Meeting
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Will Castanet Work on Tags?

® (Class project by Simon King and Jeff Towle, 2004
® 1650 captions captured from mobile phones
® \Wanted to organize them.

® Used the CastaNet algorithm
« Had to first remove proper names

Marti Hearst SLA’09 Spring Meeting



Example Photos & Captions
King & Towle

very scary Xx-mas tree

chasing a cat in the dark

Marti Hearst SLA’09 Spring Meeting



® instrumentality, (112) = container (16)

= Vehicle (26) o vessel (7)
O car @ u bottle (5)
o bike (8) - = \_/vater_bottle (2)
o vessel, watercraft (4) JL.Jlgl (b%ttle L
B mayflower (2) B bath ?;_)— w
m  ferry (1) B bowl (1)
= gigd) o can(2)
o truck (3) o backpack (1)
o airplane (2) o bumper (1)
= device (20) o empty (1)
o machine (7) o salt_shaker (1)
a;—r R . fur_niture, pieqe of furniture,
¢ game (5] article of furniture (12)
@ auction (1) o seat (8)
© skittles (1) B bench (2)
+ diversion, recreation (&) m chair 2)
o athletic game (4) m  couch (2)
® baseball (1) ®m  lounge (1)
m basketball (1) o bed (4)
m football (1) o desk (1)
m soccer (1)
@ playing (2)
e frolic (1)
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What does a typical tag cloud look like?



Definition

Tag Cloud: A visual representation of social tags,
organized into paragraph-style layout, usually in
alphabetical order, where the relative size and
weight of the font for each tag corresponds to
the relative frequency of Its use.

Marti Hearst SLA’09 Spring Meeting



Definition

Tag Cloud: A VIsSual representation of social
tags, organized into paragraph-style
layout, usually in alphabetical order, where

the relative SIZ€ and welght of te font

for each tag corresponds to the relative frequency
of its USe.
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del.icio.us

Marti Hearst

Thiz iz a tag cloud - a list of tags where size reflects popularity.
zort alphabetically | by zize

net ajax apple architecture AIT article aricles audio bit20ow07 blog blogs books
business code comics community computer cooking cool CSS  culture database CIESIQN
development diy download enooks education entertainment emironment fashion fic finance
firefox flash fickr fonts food forum fIE€E freeware fun funny game games google
graphics green gtd  hardware health  history home NOWEO  hml humor ilustration  images
imported inspiration internet it japan java javascCript jobs ianguage library lifehacks
[INUX MAac rmagazine maps marketing media mobile maney movies mp3 MUSIC News
online opensource osx photo Photography protes photoshop php  plugin - podeast
politics paortfolin productivity Programming  python radio rails recipes Ieference  religion
research resources rss ruby mbyonrails science search security seo SNOPPING  siash
social SOftware sports tech technology tips t0OlS toread travel tutorial tutorials t

twitter typography  UbUNTL video vigeos Web web2.0 WEdeSign webdey  wiki wikipedia
windows wishlist wordpress writing youtube

(red tags are tags you share with everyone else)
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del.icio.us

Thiz iz & tag cloud - a list of tags where size reflects popularity .
zott: alphabetically | by size

B design blog software music webdesign web2.0 art reference
tools programming linux video free web c¢ss news imported

shopping travel photography tutorial howto blogs mac games

books javascript education search food firefox opensource google flash

tips business inspiration technology java windows online ajax development fun
research politics security wordpress humor freeware ruby funny osx science apple

community graphics toread bit200w07 php internet media finance ubuntu  audic  photo
computer ty  history  rails  health  download mobile gtd youtube  marketing  home  photoshop

productivity  entertainment  twitter tutorials jobs recipes writing ebooks social python hardware  tech
diyv slash article library money comics culture  resources  fashion fic mpd fonts  cool  architecture
language it rss portfolio lifehacks podcast mowvies sports  images  wiki webdey  database cooking photos

wishlist html wikipedia videos seo plugin illustration .net maps radio articles emvironment japan magazine code

garne typography rubyonrails flicke forum green religion

(red tags are tags you share with everyone else)
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Tags on Pete Freitag's Blog

10g zooo 2005 Z7sianals as accessibility acrobat action tagaing
action tags activex adcenter adirondacks adlinks administration adobe
adsense adventure advertising adwords after agoredqator aaile

air conditioning 515}{ allaire alter table amazon armes

analytics apache apache modules AD1 apis Apple application file
aprilfools architecture arrays ascii ALOM attachments attacks
attribute  authentication autocomplete autodiscovery awards awstats
backpack backup badge DAQS bargains basecamp bash bat batch
bhayves bayesian bea before best of best practices bg bike bike

toowork day biﬁary birthdav bitwise bloch blockouote blog blogger

blogging bloglines blogs bloskonemy Bluedragon bluedragon s.2
bluetooth bondedsender bookmarketls bookmarklets bookmarks
books bootstrapping borland boston brandinq broken browse
Drowsers buffer overflows bugs builder bulk DUSINESS bytes cache
caching caleulater Captcha cars carson cenfral certificates cf
cfadrinistrator CFEIDD“CEIUOFI cfarqgurment cofc cfcontent cfcs
cfdirectory cfdocs cfdump cfeclipse cffunction cfquru cfheader

cfirmap cfldap cflocation Cfl | || o Clobiject cfoutput cfparam

cfquery cfagueryparam cfsaveconternt cfsetting cfsilent cfug
cfunited cfw chairs char cheat cheatsheet cheatsheets
checlkout chineseculture christine cinema classpath C“Eﬁt cnet CDdE

COIdfu SIOI’I coldfusion 7 color colers command

commands comment spam comments conference
CDF‘IHC]UFEIHDF‘I conservation contact content-type contrast contribute
conventions cookbooks COOKI®S coop copy corfield createchiect createuuid
creativity Credit cards erossdomain cruise Crypto csrf CSS ess
cookbook CWS cycling dailymashup dashboard databases datasources
date dateformat db dealazon C2alS debugaer debugging del.icio.us

Marti Hearst

blogs

20 2020 dthings 4thofjuly activism
advertising aifia ale amazon

ambiguity apple @FChitecture

argot army At attention_economy
baidu barcarmpryc? baodrillard bio
blogging biogstrest books
hoston brand
building_blocks business
business20 call_centers cambridge
cdleer caricature
cartogram cartography cellphones china
classification Collaboration
community complexity concept_rmaps
conferences conflict_aware_design
consulting contentz0
content_management
contextualization conways_|aw

cultural_svystems Cl.lltl.l re
curiousities customer_experience
customer_relationships
cyberart cyeles dashboarc
deliverables dESigl‘l disney dlib
douglas_adars ecrn econormy
education eff email endeca

e @NTRIPrise

enterprise20 environment environments

events
executive dashboards
experience faceted_classification facets

1
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Alternative: “Semantic’ Layout

Improving

ajax apple art anice audio b|ﬂg blooging blogs books business code comics community computer cool
CSS culture daily delicio.us deicious d@Sign development diy firefox flash flickr free freeware fUN

W funny games geek gnngle graphics gtd hacks hardware history ROWEO html humoar images iNternet

Information
Retrieval
Interfaces,
Yusef Hassan-
Monteroa, 1
and Victor
Herrero-
Solana,
InSciT2006

Tags grouped

by “similarity.

based on
clustering
techniques
and co-
occurrence
analysis”

Marti Hearst

java javascript languane iifshacks [INUX MAC maps media movies mp3 MUSIC NEWS opensource
osx photo Photography photos php politics productivity programming pythan rails reference
research IS ruby science SeaArch security shopping social Software tech technology tips tool tools
toread travel tUtorial tutorials usahility video Web web2.0 webdesign wiehdew wiki wind ows writing xml

Figure 1: Traditional Tag-Cloud. Tags have been selected and visually weighted according to its frequency of use.

4 RESULTS

lizp perl python ruby rails
datahase wordpress fonts wiki otd

books writing language mah SCIENCE phiosophy religion history politics
media NeWs blog blogs intemet technology business wek2.0 rss search grogle
firefox accessibility usability php xml ajax javascript ntmi €SS wehdesign
design web reference howto tutorial java programming devzlopment tools software opensource free
windows [INUX unix SECUNity networking hardwa'e apple MAC 0sx

garme games fun funny humor art photography flash animation comcs
cinema film mavies movie video t

audio MUSIC mp3 ipod radio podcast podoasting

trobile treo psp xbex Tashion shopping
fravel food heatth marketing advertizing

Figure 2: Improved Tag-Cloud. Tags have been selected and visually weighted according to function 1.



| was puzzled by the questions:

® What are designers and authors’ intentions in
creating or using tag clouds?

® How do they expect their readers to use
them?
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On the positive side:

® Compact

® Draws the eye towards the most frequent
(important?) tags

® You get three dimensions simultaneously!
« alphabetical order
= Size Indicating importance
« the tags themselves
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Welrdnesses

® [nitial encounters unencouraging

= Some reports from industry:
o Is the computer broken?
o Is this a ransom note?
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Violates Principles of Perceptual Design

Eye moves around
erratically

Longer words grab
more intention

White space caused
by ascenders &
descenders aren’t
meaningful

Proximity doesn’t
hold meaning

Paragraph position
has saliency effects

Should allow for
visual comparisons

Marti Heg:!:u.fte)

All time most popular tags

0B afiica amsterdam animals architecture @rt asia august @UStralia awmn baby barcelona
beach benin birthday siack backandwhit= blue boston bw california
cameraphone camping Canada canon car cat cats chicago china christmas
church City clouds color concert dso day o« dog england €UIrope fai famlly

festival fim florida flower flowers food france friends fun garden
geotagged germany girl grafiti green halloween hawaii nikng holiday home

honeymoan hongkang house india ireland island italy japan july kids 1a lake landscape
light ve IONAON 1osangeies Macro march ME MEXIiCO mountain mountains museun MUSIC
nature new NEeWYOTK newyorkcity newzealand Night nikon NYC acean pariS
park party people portrait red river roadtip rock rome san Sanfrancisco
scotland sea seattle show sky SNOW spain spring street SUMMET sun sunset
sydney taiwan texas thailand tokyo toronto travel tree trees trlp uk uan USA

vacation vancouver washington Water WEddlng white winter veiow york zoo

What are tags?

You can give your photos a “tag”, which is like a keyword or category label. Tags help you find photos which have something in
cammaon. You can assign up to 70 tags to each photo.
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Welrdnesses

All time most popular tags

05 afiica amsterdam animals architecture art asia august australia auturmn baby barcelona

@ Mean | ngful beach benin birthday siack backandwhit= blue boston bw california

cameraphone camping Canada canon car cat cats chicago china christmas

aSSOCiati OnS are church City clouds color concert dso day o« dog england €UIrope fai famlly

festival fim florida flower flowers food france friends fun garden
IOSt geotagged germany girl grafiti green halloween hawaii nikng holiday home

honeymoan hongkang house india ireland island italy Japan juy kids 1a lake landscape

H Where are light live |0nd0n losangeles MAacro march ME& MEeXiCO mauntain mountains museum music

. nature new NEeWYOTK newyorkcity newzealand Night nikon NYC acean pariS
the d Iffe rent park party people portrait red river roadtip rock rome san Sanfrancisco
scotland sea seattle show sky SNOW spain spring street SUMMET sun sunset
COu ntry sydney taiwan texas thailand tokyo toronto travel tree trees trlp uk uan USA
nam eS in th iS vacation vancouver washington Water WEddlng white winter veiow york zoo
tag Cloudsf) What are tags?

You can give your photos a “tag”, which is like a keyword or category label. Tags help you find photos which have something in
cammaon. You can assign up to 70 tags to each photo.
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Welrdnesses

Which operating systems are mentioned?

Thiz iz 5 tag clowd - 5 list of tags where size reflects popularity.
zort: alphabetically | by size

net ajax apple architecture @It article anicles audio bit2oowo7 blog  blogs books
business code comics community computer cooking conl CSS  cuture database ClESIQN
development diy download enooks €dUCAtiON  entertainment emironment fashion fic finance
firefox flash fickr fonts food fum fIrE€€ freeware fun funny game gJames google
graphics  green gtd  hardware health history home NOWEO  wet humor iustration  images
imported inspiration intemet it japan java JAVASCIIPt jobs 1anguage library lifehacks
liINUX MAaC magazine maps marketing media mobile morey movies mp3 MUSIC News
online opensource osx photo Photography photes photoshop php  plugin - podcast
politics portfolin productivity Programming  python radio rails recipes I€fErence religion
research resources rss ruby rbyonrails Science search security sea SNOPPING  siash
social SOftware sports tech technology tips t00IS toread travel tutorial twtorias t

twitter typography  ubuntu Video videos Web web2.0 WEdeSign wehdey wiki wikipedia
windows wishlist wordpress writing youtube

(red tags are tags you share with everyone else)
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Two Studies of Use In Information Analysis

® Both found that the spatial organization and
varying font sizes were inferior for:

« FiInding items in list
= Getting the gist of the tags

Table 1: Initial results from evaluation

ADUSES s it ooy mremi OOk NG cabmrmET . - N B
d:g_!rllmé_.;_- e ook atl e nt physician Presentation Tvpe gcﬁ;:); Average Time
pat| entphysm:lan ~ nurse rgservatlons _
- reservations. s “e)'“r Shainshonisih S N Alphabetical 319 2.94
e CrARSPIATE mwncyardsmnu o e Cloud
(a) 2] Cloud 159 3409
i NUrSe canpine = Alphabetical 155 2 887
g "fdo'ﬁ.";';“f'_,_, wneyards f:.:; Horizontal Last
booking = Horizontal List 151 3.199
g‘n’fs:shp §t|-! e nt E:.-
Bz~ ~“physician - _
rese rvatlmqps s Alphabetical 157 2.892
S Vertical List
(c) @ Vertical List 290 3.241

Figure 3. (a) Sequential — Alphabetical, (b) Sequential
— Frequency. (¢) Spatial, (d) List - Frequency
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ag Cloud Study (1) patiantesm. baaent s
g y y patl entphysu:lan nurse rﬁsewatlons
~reservations e ShEHESBRING oy h”lE :”l:l i:‘[& :;'::I i:h plt it trigh
Ll'mrspdantmm'\"lnﬂ)"al"dsvm 'i"ﬂ._...........,........_,. - ey
(a) (b)
First part compared tag cloud layouts nuri,
STl ek transplant ...‘°'r-::'. il
= Independent Variables: e ol _Vineyards =
o Tag size “b“mgp étl—! gc[lt 3
o Tag proximity to a large font S resewmagmqps =
o Tag quadrant position —_—
() (d)

Task: recall after a distractor task

13 participants; effects for size ar
quadrant

Figure 3. (a) Sequential — Alphabetical, (b) Sequential
— Frequency. (¢) Spatial, (d) List - Frequency

Second part compared tag clouds to lists

Marti Hearst

11 participants

Tested recognition (from a set of like
words) and impression formation

o Alphabetlcal lists were best for the

1*'cc __ __ _ _ _ £ _ __ al_ _ £_ _____

I _ aa _ ___ -

Getting our head in the clouds: Toward evaluatlon studies of tagclouds, Walkyria
Rivadeneira Daniel M. Gruen Michael J. Muller David R. Millen, CHI 2007 note
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ag Cloud Study (2)

62 participants did a selection task

(find this country out of a list of 1(
countries)

Independent Variables:

o Horizontal list

o Horizontal list, alphabetical

o Vertical list

o Vertical list, alphabetical

o Spatial tag cloud

o Spatial tag cloud, alphabetical

Order for non-alphabetical not
described

Table 1: Initial results from evaluation

Presentation Type Number of Average Time
Occurrences

Alphabetical 319 294

Cloud

Cloud 159 3409

Alphabetical 155 2.887

Horizontal List

Horizontal List

3.199

Alphabetical
Vertical List

2.892

Vertical List

3.241

Alphabetical fastest in all cases, lists

faster than spatial
May have used poor clouds (some

gﬁ{dﬁgge posteTr at%N\Wl;&fJ ‘gﬂn'li;eChnlques Martin Halvey,

SLA’09 Spring Meeting
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Interviews

® | was really confused about tag clouds, so |
decided to ask the people behind the puffs

= 15 Interviews, conducted at foocamp’06
o Several web 2.0 leaders

= 5 more interviews at Google and Berkeley
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A Surprise

® 7/ interviewees DID NOT REALIZE that alphabetical
ordering is standard.

« 2 of these people were in charge of such sites but had had
others write the code

® What was the answer given to “what order are tags shown
In?”’
= hadn’t thought about it
« don’t think about tag clouds that way
« random order
« ordered by semantic similarity

® Suggests that perhaps people are too distracted by the
layout to use the alphabetical ordering



Suggested main purposes:

® To signal the presence of tags on the site
® A good way to get the gist of the site

® An inviting and fun way to get people interacting
with the site

® To show what kinds of information are on the site
= Some of these said they are good for navigation

® Easy to implement
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Tag Clouds as Self-Descriptions

® Several noted that a tag cloud showing one’s own
tags can be evocative

Marti Hearst

A good summary of what one is thinking and
reading about

Useful for self-reflection

Useful for showing others one’s thoughts

o One example: comparing someone else’s tags to own’s
one to see what you have in common, and what
special interests differentiate you

o Useful for tracking changes in friends’ lives

B Oh, a new girl’s name has gotten larger; he must have a
new girlfriend!
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Tag Clouds as showing “Trends”

® Several people used this term, that tag clouds show
trends in someone’s behavior

Marti Hearst

Trends are usually patterns across time, which are not
Inherently visible in tag clouds

To note a trend using a tag cloud, one must remember what
was there at an earlier time, and what changed

o tracking the girls’ names example

This suggests a reason for the importance of the large tags -
draws one’s attention to what is big now versus was used to
be large.

Suggests also why it doesn’t matter that you can’t see small
tags.
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New Perspective: Tag Clouds are Social!

® |t’s not about the “information”!

® Not surprising In retrospect; tagging is in large
part about the social aspect
« Seems to work mainly when the tags can be seen
by many
= Even better when items can be tagged by many
and seen by many

® \What does this mean though when tag clouds are
applied to non-social information?
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Follow up Study

Informed by the interview results, we search for, read,
and coded web pages that mentioned tag clouds.

= Looked at about 140 discussions

= Developed 21 codes

= Looked at another 90 discussions

o Used web queries: “tag clouds”, usability tag clouds,
etc

o Sampled every 10t url

58% personal blogs

20% commercial blogs

10% commercial web pages

rest from group blogs and discussion lists

=« Doesn’t tell us what people who don’t write about
t+an ~lalide thinl/

Marti Hearst
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he Role of Popularity

® Popularity in the sense that tag clouds (and tagging) are
trendy and popular.

= Some people liked the visualization, but their popularity
made them less appealing

o Famous post: “Tag clouds are the new mullets”
o Led to self-consciousness about liking them

« Many complained about unaesthetic cloud designs
= Little consensus on if they are a fad or have staying power

® Popularity also in the sense of the large font size for more
popular tags

= Many people like the prominence of large tags, but several
commented on the tyranny of the popular
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The Role of Navigation

® Opinions vary

Marti Hearst

Many simply state they are useful for
navigation, but with no support for this claim

Some claim the compactness makes
navigation easier than a vertical list

Some object to the varying font size on
scannability

Others object to the lack of organization

Overall, there is no evidence either way that
we could find in the blog community
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Aesthetic Considerations

® Disagreement on the aesthetic and emotional
appeal, especially for lay users.

® Those who like them find them fun and
appealing

® Those who don’t find them messy, strange,
like a ransom note

® Informal reports with first time users who are
not in the Web 2.0 community are negative
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Trends again

® As in the interviews, the benefit of “trends”
was mentioned many times.

® There Is another sense of “trend” as
“tendency or inclination,” and this might be
what people mean.
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Summary of Stated Reasons for Tag
Clouds

(Note: some refuted by studies)

Aesthetics Innovative design (ie. Looks cool)

Artist statement

— Form
Fun Web 2.0 (ie. trendy)

Showing off (ie. technical innovation)
‘Why Use Tag Clouds? — Problem of alphabetization in lists
Improvement over lists —l:

More easy to scan many items

— Function Mavigation Easily scanable

Users
Holistic view —|
Authors

See overall trends

Keep on content - authors can see trends in their own content
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Tag Clouds as Social Information
&F=Rn empnasis that tag clouds are meant to show

human behavior.

® We found reports of people commenting on other
uses that were invalid because they did not
reflect live user input:

= One blogger noted the incongruity of an online
library using keyword frequencies in a tag cloud
rather than having it reflect patron’s usage of the
collection.

= An online community noticed one site’s cloud
didn’t change over time and realized the sizes
wivers \Were decided by marketing. This was greated:
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Implications

F=RSSume tag clouds are meant to reflect human

mental activity (individual or group)

® Then what might seem design flaws from an
Information conveyance perspective may not be

® A large part of the appeal is the fun and
liveliness.

« The informality of the layout reflects the human
activity beneath it.

Marti Hearst SLA’09 Spring Meeting



Conclusions on Tagging

® Social tagging is, in my view, a terrific way to get good
content metadata.

® | think automated techniques can do a lot to help clean
them up and organize them.

® They are an inherently social phenomenon, part of
social media, which is a really exciting area.

® The socialness of social media can yield surprises, like
tag clouds.
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