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q Two parts:

|
Integrating information seeking and HCI
In the context of:

Digital Libraries

The Web
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M Digital Libraries

What uses do we commonly use the library
for?
Accounting for

Different age groups?
Different professions?

Public or private access points?
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‘ One dimension: expertise
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Executable Object Modeling with Stateehariz
Daaved Harel & EFran Gery, Compuater, JULY 13497, 30mo. 7, 31-42

Statezharts, popular for modeing syslam behasaor in the structural enatvsis
paradigm, are part of & fully eecuteble lenouaps set for modeing
uljecl-anignled syslenrs. The languasges T e cone of e arengng Unilied
Medeing Languags

tha development of aopct-onented siestems shouk ba bahavoraly
and Agorous &S well a8 inbuitie and wel structured. Thus, any
pproach must be detaled and precis2 encugh to produce fuly
mickals ard parmit e automatic spnirasis of alficiant ol in
lanmiagas sixh as C++

= ot el

Cur cormant implmentaion framesnonk is hasad an O+ which is nadral
givenits skatus in e OO language community. Howesar, this is more a matter
of comenience, S0 thal models contain actions and operalons writlen dnescly
n the implamentabon langusge. [his, in um, makes i relainaly 35y b plug in
& framervscork based on anoher lsnguags, such &= Ads, Smalkdk, dsva, or essn
on & sat-basad language. [5] However, what programming Bnouage is chosen

L L

approgch Rhapsody supports the madeing process in iks anbirety, 50 onca wa
choge C++ for ouwr initial implermantation, it became nabural to use i for the
detail lesel of e madal oo

RAILCAR SYSTEM

Toespian e propertias of our lenquage sl we e the aaomatad railar
swstem inFigure 1, inspirad by Vered Gafri. Six ermnels ara locakad on a

for clockai=a and one for counterclockwiss ravel. Severd ralears are available
1o ransp=ort pessangars badwesan tarminals. & coniral center racevas,
precesses. and sands swstem data b vanous componants

25 the implementation ramework has litke b2aring on our modeing and anaksis

ciyclhe path. Each pair of adacent terminaks is connected by o ral racks, one

= Overview + Details shown as best

(Hornbaek & Frokjaer 01)

= Fisheye distortion unsatisfactory
= Shown better for QA but not for whole document

understanding
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Fxecutable Ohject Modeling with Statecharts
Davidd Harel & Eran Gery, Comgater, JULY 1997, 3000, 7, 31-42

Sebacharts, popular bor madsing systam behiesor i the structural enatvsis
paredigm, ara part of & by awscutabls lenguags set for
ohjaci-orianted systams. The languages Tom e cone of o
Madkling Language

Whdsls for the dewelopment af object-riented systams sh
g s v A e rigonody o= vl ds inbalive o vl o
madeling apprasch must be delailed and precise anough
seutabik o daks ard parmit the automatic synihesis of
larguages such as C+

Wit 00 madaing methodakegies specify & madkd through graphicel
rilations. Entiby-relationzhip-like disgrames typically specily object classs and
their int2rrelati onships, and there s some wey o describs what cbjects do and
b e intarasct Mest methodokigas also adopt a state-based farmalksm o
spsacify beha ar, using stebacharts[1] or some sublbnpuegs thereof

Howwesver, meany mathodologies Tail b rigorously define the semantics of the
larguages. Without & rigorous samantic dafinition, pracisa madal behedar awr
tima 15 Nt well dafinad and ful exacutability and autbomebc coda synthass is
impossible. Adoptng a richly sxpressive behavoral language ke stabacharts
makes modaling essier, bub requires great cane in defining te vy it inegrabes
with ther ather pants of the model. Stebecharts must caplure not only the stabe of
tra chijact a5 @ pracondifon o sarice requests, bul also the dynamics of tha
rhjart's intemal hahaior in resparding to thesa raguasts and in maintaining
relationships with other chjects

Thase IssUES Bk complicated and go bayond recommending a macdling
eppreach or mathedolege—they ara languags dasign concarmes, requinng
rigaraus mathemelical undempinnings. Both synbax end samantics must be fuly
Fi kel sal &y possible cornbinebon ol consrocks i be deanly
characterized as ayrtactcaly legal of illegal, end each ko combingtion must
Ee v & Lnipie ared formal mesaning

T mddress thasa neads, wa smbarkad on an affort o dewakop an inkegratad
get of dhagram mals lenpuages far abject madeling, built arund statecharts, and
to construct & supporting bool hat produces a fuly esecutanle model and ks
eutomatic code syrthesis. The enguage setincldes b construclive madaing
languages [lenguegas containing the infarmation neadad {n ewacuta the model
o franslabs it into esecutable code)

v Diyord mod'nl aiagrome specify seitern giruciurg by identiiing object
clesas and their muttiplicibes, abct redationships and mles, and
sthrlessing relahinmehins

= Brarecfrarts describe swshern behavar, A statechart affachad bo a class
srarifiar Al hahmaaral aenacks of tha abacks inthat class
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q The scientific article

How do we use articles?
Answer these in groups:

Do we use scientific articles as a
whole? Or specific components?

How do you (personally)
determine the relevance of an
article?

When do you decide to read an
article?

(Harder) What parts of an article
do you use, and for what
purpose / task?

How do you categorize or label
the articles that you read?
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Typical critical reading patterns:

Read the title and the abstract

If you still don’'t know what this
paper is about, then this is a
poorly-written paper.

Read the conclusion

Are you now sure you know what
this paper is about? If not,
throw it away.

Read the introduction
Read the section headings

Read tables and graphs and
captions
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q Usage lifecycle of an article

|
Being found as relevant

Assessing relevance
Document surrogate

“Information finding”
Browsing for exploration
Searching for specific bits

Conveying knowledge not easily rendered In
words
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q Being found as relevant

I

Advanced features of search not often used
“Just to be safe”, use full text
Common and well-understood Ul (legacy effect)

When features failed, users often don’t try them
again

Features thus need:

To be properly introduced / understood (scaffolding)
To have well-understood error messages
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q Searching for specific bits

One-shot queries rare:
Tip of the larger iceberg of an information seeking pattern

| look for specific surface tensions, experimental measurements

Looking for best efficiency of electric motors.
Ended up reading tons of documents for electric motor

| sometimes want to look specifically at other’'s methods and theories
| often need multiple copies of a specific piece, like a table, for class

| need to keep up to date on my research area
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q Browsing

Why do people browse?
Semi-directed / Undirected learning
Initial Exploration

Collection Evaluation
What's in this collection? Is it relevant to my objectives?

Subject Exploration
How well does this collection cover my area of interest?

Query Exploration

What kind of queries will succeed in this area? How can | access
this collection?
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W Using the article

Reading has different purposes too:
General Learning

Identification

Skimming

Answer guestions

Defend position

Cross-Reference

Editing or critical review
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q Using the article (2)

I
Biased to particular user and task
Current researcher’s work as “lens” to view the work

Different workflow for different users
Beginning researchers
Seasoned veterans
E.g., when to do annotation? Read references?

Writing goes hand in hand with reading:
Three levels: Creating, note-taking and annotation

Annotation serves not so much to add to an article:
But to extract / filter important nuggets from an article (e.qg.,
highlighting)

Adding a “document layer” to be used to view the document
Also inter-document annotation (e.g., labeling)
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q Using Multiple DLs

Question: What's the most common failure when
using multiple DLs?

A: different layout of Ul

B: different query operators

C: authorization problems

D: different materials in collection

Same problem in heterogeneous data integration
What's a possible solution?
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q Public or Private?

I

Question: Easler to do information

seeking In a public or private place?
Need good support of note taking, annotation
Access to customization

Hardware support
Information professions support
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1 Teh tarik break time

= Yay! See you later...
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B Patterns of use on the web

How do people use query the web?

How do they use the web browser?

How can we build a better web browser?
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M Web query types (revisited)

W

nat features best for web searches?

Discriminate using Mutual Information for 2+ word queries
P(x,y) / P(x) P(y) — collocation corrected for chance
High MI corresponds to navigational task

Navigational (Known item, Home page finding)
Relevant pages are mostly entry (root) pages
Anchor text and URL information

Informational (Topic relevance)
Relevant pages are mostly nested pages
Content information (e.g., TF x IDF)
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q User behavior

Users tend not to use monitoring steps
Sign up for emalil alerts, create a channel

Even in a formal search mode
Users use simple keyword search, not advanced
Don’t revise their queries often (75% of all searches)
Don’t access help

Users don’t seem to have strongly repetitive patterns within a cluster of
pages

No consistent paths

Longest repeated sequence analysis fails

Larger volume of queries

Higher percentage of repetition
Caching is a good strategy
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q Page navigation types

~40% by following hyperlinks

~20-50% by back
11% new window

10% other (pop-u
Should be counteo

button navigation

DS count here)
In hyperlink following

2.5% by bookmar
0.8% by history

KS
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1 URL Vocabulary

ArejngqeaoA 14N

Number of URLs Visited

= Observed linear growth, not power law
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q Modes of web browsing

I
Tauscher and Greenberg (1997):

First time visit. new URLS observed

Revisits. reading in depth (e.g., course notes), flicking to
previous page(s)

Authoring of pages. reload heavily used
Using web-based applications. form submissions

Hub-and-spoke: central page = specific page and back
Guided Tour. Viewing a many-page article
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q Scenario

You went to a website this afternoon to do some fact-finding for a
project that you're working on.

After going through many sites, some reading you’re currently doing
reminds of a link that would be useful to visit on a page that you visited
sometime in the last hour or two.

How would you go about finding it?

Your answers:
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-

Button

q The |G

|
Takes you to the previous page

With a reverse-order of chronological pages; I.e.

a stack
Extremely simple and easy to use

How would you improve upon this?

A Ul feature of web browsers that have
made It into operating systems
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N Temporal model of revisiting

stack If:

| go back to visit it and
| take a different hyperlink from there

12 Oct 2004

e

=

'
. AL'__L

J['!_'

CS 5244: Patterns of Use

Promote a previously visited page to the top of the
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B The navigation hub

Hub: a page that was promoted in the
orevious algorithm

Study shows hubs revisited 1.8 times

Ideally, predict which pages would be
revisited
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1 Algorithm for finding hubs

» Safari Browser: Search = SmartBack
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Even across sessions e
(“new window” e — —T
commands) | -

Points to per-user
customization

L Thoke
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q To think about

Traditional use studies are very comprehensive
But with new IT, new conclusions yet to be drawn

What DL use patterns have correlations in the

Web? What patterns are unique to the web? To
the DL?

How do you think web browsers and DL interfaces
can be improved in the near future?
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