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ABSTRACT

With.the great quantity of data inwa websiteyill attract more users to stay
for a long.time if there is desirable and usefiibimation architecture. In this paper,
we try to_explore how th&uYu Yang Digital Museuworks by the web mining
technology. The approaches will'mainly focus on V@l mining by the usability
testing based on the ‘concept of information archite. By the results of these
evaluations, ‘we_hope to realize that utilizing tixeb logs analysis to compare the
organization system in the information architectofr¢heYu-Yu Yang Digital Museum
website and applying the usability testing to ‘owbsite by the technique, Heuristic

Walkthroughs, which we adopt.
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1. Introduction

1.1Background

Information architecture plays an increasingly imanot role in Website
design. Morville and Rosenfeld defined informatemchitecture as the structural
design of shared information. environments [14]. the book, Information
Architecturefor the ‘World Wide . Welihey deem that.it is also the art and science
of shaping<information products and experiencesstpport usability and
findability.»A building and-a website with bad aiteltture share the same roots.
On oneshand, the architects usually don’t know#a needs of user. On the other
hand,.it Is really difficult to create a structuitegat can stand.the test of time.
Therefore, we need information architecture to hefp For_example, some
websites provide good_structures that help.us nd fihe answers we need.
However, others without good organization frustizevhen we navigate through
them. These sites remind us of buildings with mise:flat roofs leak in houses,
and no counter space. in‘kitchens. In addition, lsite with desirable information
architecture will attracts more users to linger fotong time, and the website
owners will be able to use this advantage to enhéime value and impact of itself.

Information architecture will affect the cost toypend the value received.

1.2 Motivation

In the product development process, usability i®reg-neglected subject.



Usability also plays a more and more essential mlevebsite development.
According to Jakob Nielsen [10], "Studies of usehdwior on the Web find a low
tolerance for difficult designs or slow sites. Pleogon't want to wait. And they
don't want to learn how to use a home page. Thae'such thing as a training
class or a manual for a Website. People have tbleeto grasp the functioning of

the site immediately after scanning the home page-a-few seconds at most.”

There were some_oppaortunities to deal with severablems in the Yu-Yu
Yang digital art “museum; and through“this'some.ilisabissues are found.
Therefore, this thesis tried to investigate thesitelhin the light of the two portions

of the information architecture, organization sgstnd labeling system.

1.3 Methods and Goals

In this thesis, we aim at investigating- how the ¥u¥ang Digital Museum
works. The approaches will mainly focus on the uggkiesting based on the
concept of information.architecture. Firstywe gnalthe users’ browsing paths by
the recorded web logs. Next, we choose cognitivdkttvaugh and the
guestionnaires as the techniques in usability ngstAfter going through these
methods we mentioned, we expect to find the problemtheYuYu Yang Digital

Museumwebsite so that it can be redesigned.

By the results of these evaluations, the goalb®fésearch are as follow:
1. Utilizing the web logs analysis to compare the argation system in the

information architecture of the Yu-Yu Yang Digitduseum website.
2



2. Applying the usability testing to our website byetliechnique, Heuristic

Walkthroughs, which we adopt.

In the following chapters, we will discuss moreatet works in Chapter 2
that includes web usage mining, information archites, and usability testing
sequentially. In Chapter 3, we will introduce thethodology in detail. Next, the

experiments and evaluation by using questionnares cognitive walkthrough

will be analyzed in Chag

onclusion part future work will be in

Chapter 5.



2. Related Works

2.1

Information Architecture

Information architecture is essential for websitgamization in the stage
of the site planning. Websites with a flock of wais users would be designed
with different kinds_ofiinformation architecturdsor example, we can say that
the users and the website information architeatfithe Amazon.com and the
books.com.tw are quite similar,but the users. amelwebsite information
architecture of the-Amazon.com and the ezTravefgael store) structure of

information may be-entirely different:

Morville and Rosenfeld [14] think that websites waliprovide logical
structures assist us .in finding answers we-want agfdeving tasks. On the
contrary, others may lack intelligible organizatemd frustrate our attempts to
navigate through. them. Information architectureoimes the organization,
labeling, guidance and search system, ‘designedetp people be more
successful in finding and managing informationfotmation architecture can
be defined as a systematic, problem-based protedsatims to create an
architecture that can improve the performance ohroanication products.
Morville and Rosenfeld [14] think it is difficultot know exactly of which
components information architecture is made up,derdonstrate the meaning
of each component. In this research, we use wepeusaning and heuristic

walkthrough to analyze especially organization exyystand labeling system

4



respectively. The following section will introdudke four elements one by

one.

Information architecture components

2.1.1 Organization system

In the design of websites, organization structutayp an
invisible but essential.role. The structure of mfation defines the
key ways of users’.navigation. Morville.and Roséofid4] clarified
major organization structures applying «to websited aintranet
architectures-include the hierarchy, the databaseted model, and
hypertext.“Each type of“organization. structure: essss unique
strengths and weaknesses. In some cases, it Nekss ® use one or
the other. In several eases; it is reasonableg@lhighree structures in

a complementary manner.

2.1.2Labeling system

Labeling.is a kind to expressions. The maial gé labeling is
to communicate messages efficiently. That is, lagelexpresses
communication without engaging too much space gepaor users’
cognitive space.

Morville and Rosenfeld [14] think that labelse generally the
most significant method to obviously demonstrate tser our
organization and navigation system. A single pagay nnclude
several groups of labels, and each group mightesgmt another

organization or navigation system.

5



2.1.3 Navigation system

In the book Information Architecture for tdé/NW, Morville
and Rosenfeld [14] took navigation system and $egaystem as two
individual sections. Navigation system is composédnany basic
components or subsystems. Typically, there argylbieal, local, and

contextual navigation systems. As shown in Fig thlgeneral the

three main subsystems are necessary but not agdaytitemselves.

Global navigation Where Am 1? Where Can I Go?

5 [l Wh t: %

. g é\ al's 9

-%D Contextual E Related to g Where Can I
= O

= . . o -

= navigation g What’s Here? 2 Go?

g = <

3 = =

Fig2.1 Global, localand contextual embedded raiog systems

2.1.4 Searching system

By the definition of Morville and Rosenfeld [14Jeaching is
an expansive, challenging, and well established.fia the Fig 2.2,
we can see a portion of the path when we exploeegearch system.
From this we can know that searching is reguladyative, and also

we have to try a few more to query and find theexirone.



User

- [Query Language |Metadata |Ranking and clustering
Qllel'_\ {Query Builders |Controlled vocabulary algorithm
> . |Interface design

l a
2 p| Search [ o bearoh . > —
é interface engine

e e e e e o Users will ask, browse, or search again
until they succeed or give up

>\

Fig 2.2 The basic'anatomy of a search system

(Image from.“In Defense of Search,” Semantic Studios
http:/lmwww.semanticstudios.com/publications/sencargearch.html

After-we-decide to build a search engine im website, the
next-issue-which-we are-interested in is when wailshimplement
search systems. The following four principles hatgknow the point

of needing'a search system of our site.

Search helps when you have too much-information.to browse

When the volume of resources. was rincreasing lwa day,
information architectureswas not'well designed aadldn’t keep up
with it. We might try to install'a search systemaasalternative way
for helping user find information in their site. drefore, once the
users of our site feel mad with aiming to locate goal line from the
large amount of category pages that might be arogppate timing to

set a search system in our site.



Search isalearning tool

By analyzing the search log, we can collect sonefuliglata,
which is about what users virtually want to acquioen our site, and
how they describe their needs (by the form of degteries). We can
analyze these pieces of data collected over time ty to judge and
adjust the search system of our site, and manyr athpects like

information architecture, or the performance otistent.

Search shouldbe there because users expect it to be there

One website deserves a search engine if it is Hreatic site.
Some users search even when they don’t know whiaotofor, but
actually they might get better results. by browsimge little search

box should be there when users expect.

Search can tame dynamism

When the site comprises extremely dynamic emsitive
passibly don’'t have much time to maintain these dgidate by
ourselves: It will be helpful to createa searchiea which can

automatically classify these contents.

2.2 Web Usage Mining

Web usage mining is one category of web mining,ctvincludes web
content mining, web usage mining, and web structoing. The term web
mining was first proposed by Etzioni [9], and hdimkd web mining as the use

of data mining techniques to automatically discoaed extract information

8



from World Wide Web documents and services. Latet997, Cooley etc. [6]
consider that web mining has been used in twondistivays, web content
mining and web usage mining. The third way, webcétre mining, was last
proposed by Kosala and Blockeel [12] who suggetiiezb kinds based on the
structure of the hyperlinks within the Web itseilfitér-document structure).

Therefore, Web mining can be categorized as shawg 2.3:

Web Mining
Etzioni (1996) [9]

Web Content Web Usage Web Structure
Mining . Mining
Cooley etc. Mining Kosala and
(1997) [6] Cooley etc. (1997)6] Blockeel (2000) [12]

Fig 2.3 Categories of Web Mining

In this research we focus on web usage mining; didater. we will introduce

most about.it.

Web usage mining is the application of dataning techniques to
discover usage patterns form Web data, in ordentierstand and better serve
the needs of Web-based applications. [18] Web usaigeng comprise three
phases, namelgreprocessingpattern discoveryandpattern analysiswhich
are also the essential steps in this research lamansas Fig 2.4. , The user's
browsing patterns would be analyzed through tha déich users left in pages

browsing. Thus the website that fit in with the ngs§browsing patterns can be



provided, in addition, it can also enhance useasisiaction. Dynamically
designed websites for each user might create diftexted information space,

and also improve the services to users.

Site Data

Y

N

Preprocessing

Pattern Discovery Pattern Analysis

Raw Log Preprocessed Rule, Patterns, “Interesting”
Clickstream and Statistics Rule, Patterns,
Data and Statistics

Fig 2.4 High LeveWeb Usage Miningrocess(1997) (6]

The Web‘usage mining process could be grougedwo usually used
approaches [2]..The first approach converts thgeaiskata of the Web server
into relational tables beforesan.appropriate datdng technique is carried out.
The second one, which we executed in this reseasds the log data directly
by utilizing special pre-processing techniques. Taygcs of data quality and
data pre-processing are also very significant Hereclassic data mining
application. About the detail steps and contractwben some data
preprocessing methods [7].

Recently, the second approach, web log mining, wentioned is

implemented in many research areas. There is meat gommercial valuable

10



2.3

information can be mined from the web log data. 8@mplications are used in
E-commerce or in E-business. By the data customisited, they can be
grouped, find the user-needed information quickhd aexactly, and gain
customized services. [5][8] However, in E-commereweb log mining there
are still numbers of difficulties to be solved, Bwas dealing with the storage of
different countries in different regions of the Sertic Web data inconsistency,
or providing more secure, and efficient servicg.Bésides, another area web
log mining could be applied in is in distance leéagnor distance education.
Through the application of web log mining technglag distance education
website;. some research investigates the differamoriies and interest of
students’ visiting...Based on_the web log mining,bsite designers can
personalize the modules of the websites,-and at®ade personalized service

forthe bulk of students. [13]

Association Rule Mining

Association.rule mining is usually usedto.discother item association
and users association. Itiisvalsora popular and rmeskarched method to
discover interesting relations between variablesamge databases. With the
base of the concept of strong rules, Agrawal eldldefined association rules
for “discovering regularities between products angk scale transaction data
recorded by point-of-sale (POS) systems in supéwtsit. For example, the
rule{milk, suga} = {coffe¢ found in the sales data of a supermarket would
show that if a customer buys both milk and suggetioer, he or she is likely to
also buy coffee. And refer to [16], Piatetsky-Shamlescribes analyzing and

presenting strong rules discovered in databasey udiiferent measures of
11



interestingness. Such information can be used eaddkis for decisions about
marketing activities such as, promotional pricimgpoduct placements. In
addition to the above example from market basketyars association rules
are employed today in many areas including Web eisaining, intrusion

detection and bioinformatics.

For Microsoft, data mining is a special data aggtegform, which
aggregate original data into special rules and kedge. In the book Microsoft
SQL Server.2005 data'mining reference,[19], th@é@uthinks the data mining

in SQL Server2005 is:

1. Building organizatien of data mining model. Credé&dinition
of aggregated table.

2. Training data mining model: The  process of insegrtthe
history data into aggregated.table.

3. Data.mining algorithm: Special aggregate function.

4. Conduct the result of prediction:/Join-the inputléaand the
aggregated table.

5. Following processing: Permit user to create, quany delete,

and be able to exchange data by utilizing XML.

2.4 Usability Inspection Method : Heuristic Walkthrowgh

Usability inspection is the generic names for aocfehethods that are all

based on having evaluators inspect a user inteffelde In general, usability

12



inspection is intended to find usability problemmstihe design, though some
methods and also propose topics like the sevefitigeousability problems and

the overall usability of a whole organization.

The method we use in this paper is Heuristic watkibhs [17], which
were built up by combining the benefits of heucdstivaluations, cognitive
walkthroughs, and usability walkthroughs. [17] beks that it is more
comprehensive than cognitive walkthroughs and alsce valid than heuristic
evaluations ‘when we use heuristic walkthroughsotimer words, there are
more ., problems__inspired. by heuristic walkthroughsanthby cognitive
walkthroughs, and fewer false paositives causedéyigtic walkthroughs than

heuristic evaluations.

Heuristic Evaluation” and Cognitive Walkthrough..i&ot ways of
usability inspection methods that we usually useyrare easy to apply that it
is possible to have regular developers serve atuaeas, and have the
interface inspected by a‘'single evaluator at a.tirolowing sections introduce
the heuristic walkthroughs methoed “and the two podi cognitive

walkthroughs and heuristic evaluations.

2.4.1 Heuristic Walkthroughs

The technique heuristic walkthroughs (HW) mainlytegrates

heuristic evaluation (HE) and cognitive walkthroagicW) to make up
13



the lack of depth of using heuristic evaluation #mel shortage of scope

of using cognitive walkthroughs.

2.4.2 Cognitive Walkthroughs

A cognitive walkthrough starts with a task analykat specifies
the sequences of steps or actions required byraasecomplish a task,
and the system responses to those actions. Thgndesiand developers
of the software walk through the steps as‘a grasking themselves a set
of questions at each step: Data is«gathered ddnegvalkthrough, and
afterwards a.report of potential' issues is compifedally the software is

redesigned to.address the issues identified.

It is hard to measurein practical setting by ugimg effectiveness
of "method .like cognitive walkthroughs, because ¢k tlimited
opportunity. of _controlled. experiments when /we, depela website.
Usually \measurements involve comparing the numberusability
problems found:by applying-different methods. Hoerethe consensus
in the usability community is that the cognitive Ikthrough method

works well in a variety of settings and applicaon

14



m  Will the user try to achieve the effect that the shitask has?E.g. Does
the user realize that this subtask is needed thriee user's goal?

m  Will the user notice that the correct action is avdable? E.g. Is the
button visible?

m Wil the user understand that the wanted subtask ca be achieved by
the action?E.g. The right button is visible but the user doest
understand the text and will therefore not clickiton

m Does the user get feedbacke.g. Will the user know that they have dohe
the right thing after performing the action?

Fig. 2.5 Four questions of Cognitive walkthroughS][

2.4.3 Heuristic Evaluation

Nielsen ‘and Molich [15] first formalized the ide& @ heuristic
evaluation. In [17], Sears thinks HE iscertairig imost popular of the
inspection-based evaluation techniques. lt'is‘a&gy to understand and
apply.“Evaluators. begin with a description of theeiface and a list of
usability heuristics. They are free to inspect payt of the interface but
are instructed to use the usability heuristics wadg their evaluations.
They can survey whether there is any violation e ten guidelines
depicted in Fig 2.5. In this way, we can find cue possible problems in

man-machine interface.

The advantages of this method are its simple, dast low cost.

Based on the experiment of Nielsen [15], five eigpean discovery over

15



75% problems of usability. If there are five gehermaluators, about
50% problems of usability can be found. Besides,etonomical benefit

would be the number of evaluators

Visibility of system statughe system should always keep users informedtabou
what is going on, through appropriate feedbackiwitkasonable time.
Match between system and the real woilltle system should speak the usdrs
language, with words, phrases, and concept famitathe user, rather than
system-oriented terms. Follow real-world converdionimaking information
appear in a natural and logical order.

User control and freedonUsers often choose system functions by mistake jan

—_

will need a clearly marked “emergency exit” to leahie unwanted state withoy
having to go through an extended dialogue. Supput and redo.
Consistency and standarddsers should not have to wonder whether differgnt
words, situations, or actions mean the same tifialjow platform conventions.
Error prevention Even better than good error messages is a catesign which
prevents a problem from occurring in the first glac

Recognition rather than recalMake objects, actions and options visible. The
user should not have to remember information frara part of the dialogue tg
another. Instructions for use of the system shbeldisible or easily retrievable
whenever appropriate.

Flexibility and efficiency of usé\ccelerators—unseen by the novice usemay
often speed up the interaction for the expert tseuch an extent that the systgm
can cater to both inexpert and experienced usdiswAisers to tailor frequen
actions.

Aesthetic and minimalist desigRialogues should not contain information whi¢h
is irrelevant or rarely needed. Every extra unitimfbrmation in a dialogue
competes with the relevant units of information atichinishes their relative
visibility.

Help users recognize, diagnose, and recover frammrgrError messages should
be expressed in plain language (no codes), prgcisdicate the problem, and
constructively suggest a solution.
Help and documentationEven though it is better if the system can be uped
without documentation, it may be necessary to pl®vielp and documentation.
Any such information should be easy to search, deduon the user’s task, ligt

concrete steps to be carried out, and not be tge.la

Fig 2.6 Ten guidelines of heuristic evaluation
16



3.Methodology

The methods proposed in this research will be diset next. The purpose of this
research is to build the information architecturéhe YuYu Yang Digital Museumebsite
and use web usage mining to detect if the websigesufollowed this architecture. This
section will include the concept of this researnt the system architecture. Next, for the
data from theYuYu Yang Digital Museumvebsite we have collected, the preprocessing
portion will be interpreted_ in‘detail. After colli@ag the data, the most significant step is
to preprocess these‘log files. This thesis uses Sgpker 2005 to analyze the web log
data. At the same time, the website informationhitecture should be established

thorough the structure of the-website designers.

3.1 Core Concept and System Architecture

This«research expects to use web.usage mining doovkr whether the

website’s information.architecture fit in with theanners of users’ usage.

Fig 3.1 illustrates the research architecture aondquures of our system. As
we mentioned, web log files will be collected ar tassociation rules will be
retrieved by using the SQL server analyzer. Aftes,ta walkthrough procedure
would be implemented by the NCTU students. Morepttas research also uses
two additional analyzers for assisting us with aasibn the Yu-Yu Yang website.

The following sections will discuss the proceduredetail.

17
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l Web i
Architecture [ Heuristic Website
Preprocess Building Walkthrough Analyzers

\;J Labeling System

¥
Path
Matching

l v

Association .
{ — System Evaluation

Rule Mining

Organization

3.2 Website A

of the A of our

determine webs 1asito be established in advdngel.2. shows the architecture

[(a E -m—4-

can obviously see the hierarchical relationshighm figure. The critical portion of

of our website, and it'is © from the front page and we

this website is the masterpieces of Mr. Yang whalss the protagonist of this site.
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@ -Front Page

X \; -Auxiliary

@ ! xy | -Multiple Purpose Page

|

wss O mr 0 mmiesE 0 wefERR ) mEmRE 0 ket ) SAEER
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_________________________________

ain Information Arw

-FrontPage
U X \; -Auxiliary

" yy | -Multiple Purpose Page

Fig 3.3 Main Informati

Every page in thwebsitewill have a serial number, ID number whi

itewith Architecture ID numbe

represents its hierehica position in the websitéhe name, the real URL, and 1

parents of this page. Parents numldenotethe number of the preceding pe

before the determine pag

Building up thearchitecture, we import the archite into thedatabase,

which is MSSQL in thiresearch. The sample architgetis shown aFig 3.4.
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SerialMo D hame URL Parent

in BE hittp: A fyuyuiyang, e-lib.notu, edu. el o

1 BEEE ki Ayupupang e-libonetuedu bwbulletin/news_indes hirm 1

11 BHHEE  hitp:Avuyupang elib.nctu edu. bw/bulletin/default. asps 1

1.2 BHHEE  hitp:/Yvuyupang elib.nctu edu. bw/bulletin/bulletinD ef ault2. asps 1

13 BHHEE  hitp:AMyuyupang elib nctu edu bw/bulletin/bulletinD ef ault3. asps 1

2 5 hitp: A Ayuyuyang, e-lb.nctu.edu.bw/overview/overview_index htm 0

21 a5 hittp: A Ayuyupang, e-lib.netu edu.tw/overview/introduction. himl 2

22 5 hittp: # fyuyuiyang, e-lib.notu edu. byl overviewteam. html 2

23 e hittp: / fyupupang, e-lib.nctu. edu.tw/overview, addiessbook, html 2

9 2.4 T hittp: fyupupang, e-lib.nctu, edu.bw/overview/ copyright. html 2

10 3 SEi hittp: £ Ayupupang, e-lib.nctu, edu. bw/ about_yupuwangd about_yupuyang_indes. htm n]

11 31 SE hitp: A Ayuyuyang. e-ib.nctu edu v/ about_yupuyangintro.htm 3

12 32 B hittp: A Ayuyupang, e-ib.nctu edu. v/ about_pupuyang transferfindex. himl 3

13 33 SR hittp: A Ayuyupang, e-lib.netu edu.tw/ about_yupuyangfinal/era00_fina2. swi 3

14 4 ok hittp: A fyuyuyang, e-lib.nctu edu.bw/collection/collection_indes.htm o

15 41 SRS hitp:Avuyupang e-lib.nctu edu bw/collectiondsearch, asp Pview_db=ariw orkskdb_menu=all 4
18 41.0 Search hittp: Afvuyupang e-lib.netu, edu. bw/collectiondsearch_viewl.azp?kepwords=ESelecttem=tdb_menu=alltview_db=artWarks 41
17 411 s 4 hittp: #fyuyuyang, e-lib.netu. edu bwdcollection/search_view?. aspPkeywords=bSelecttem=tview_db=artw orkstdb_menu=al&form=PE 2t bwork stype=SERT... 4.1

Fig 3.4 Sample of Information Architecture of Yu-Yang Digital Museum website

3.3 Data Collection

The first step of this research.is data preprongsshich would preprocess
the data.that collect from the website server. Aabée IS Logging, we have to
preprocess the log files. First:.we click on "Sta'Programs> "Administrative
Tools" 2 "Internet Services'Manager" (shown as Fig 3.5pntthe 1IS manager,
we find the website that.we want to keep recorthenleft pane (shown as Fig 3.6).
Then choose'it and.right click on the website agldct "Properties” (shown as Fig
3.7). Opening the properties:of.the chosen webgliek on the "Enable Logging”
checkbox, and then choose one of the “Active loghtds” that we set the “W3C
Extended Log files Format”. (Shown as Fig 3.8) Be wof setting the 1IS in the

server, we can obtain the log files which recorersisusage data by every day.
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3.4 Data Preprocessing

When the log files from our web server are colldcthe data should be
preprocessed step by step. First, for matchinglttia type of database system, in
our research we use SQL server 2005 as mentiorfeteb&he type of files has to
be transformed from “.log” to “.txt.” The origindbg files should be slightly
modified, including the removal of the additionat¢atler column with the outset of
the “#’ sign, and incidentally converting the time fornfabm Greenwich Mean

Time to the Taipei time: Each log file will be caned.

The last step before-data cleaning is importing diatthe log files. After
establishing the-corresponding schema in-MSSQL ldgefiles can be imported.
We use theBULK"INSERT way to import data into the database table. Its

operation instructions are as follows:

bulk insert [dbo]. [LogFiles0809] (table name) from ' D:\Log\Log Files\W3SVC87257621 \
ex080901.log.txt' (the full path of the log text file)

with (

fieldterminator ="',

rowterminator = '\ n',

maxerrors = 100

)

When we make sure the log files have been itaganto the database system, we
can proceed to do the following steps, data clegniser identification and session
identification, path completion and path matchifge simple flow chart is shown

as Fig 3.9.

22



Collection and
transferring of |
Original Data

Data Cleaning
v

User Identification and

Session Identification

v
Path Completion and
Path Matching

jpg”, “.css” which pe removed. ng the

the sample data dogged data after cleaning.
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date time s-sitename sHp cs-method | es-uri-stem cs-Uri-query
2003-09-01 08:02:52 W3SWOB7257621  140.113.39.213 GET Jrolleckionfviews. .. keywords=7%E5%89% 9T %EF LR %B7 %EE% 8658 Select ke, .
2008-02-01 08:03:00 WISWCET257621  140,113,39.213 GET collectionfviewz, ., keywords=&SelectItem==adb_menu=allaview_db=historicalPhotas, ..
2003-09-01 08:03:10 W3SWOB7257621  140.113.39.213 GET Jindes bkl -

2008-02-01 08:03:45 WISWCE7257621  140,113,39.213 GET Icollectionfviewz, ., keywords=BSelectItem==8db_menu=allaview_db=historicalPhotas, ..
2008-09-01 05:04:33 W3ISWMCETZETEZL  140.113.39.213 GET Jcollectionfviewz. .. keywords=&Selectitem=;8db_menu=alléview_db=historicalPhotos...
2008-03-01 08:06:16 W3SWCETZSTEZ1 140.113.39.213 GET Jindes bkl

2008-09-01 05:06:42 W3ISWMCETZETEZL  140.113.39.213 GET Jcollectionfviewl... keywords=&Selectltem=_gdb_menu=artWarksgsiew_db=artWork. ..
2008-03-01 08:07:28 W3SWCETZSTEZ1 140.113.39.213 GET Jrollectionfview!... keywords=&Selectitem==adb_menu=artWorksgeview_db=art\work. ..
2008-09-01 08:08:16 WISWCETI5TEZL  140.113.39.213 GET Jcollectioniview! ... kevwords=gSelectItem=adb_menu=artwWarksawiew_db=artWork. ..
2003-09-01 03:09:08 W3SWOB7257621  140.113.39.213 GET Jrolleckionfviews. .. keywords=7%EE%BE %957 %E6%92%A07 Seleck Ilem=585electTt. .
2008-02-01 08:11:43 WISWCET2ET6ZL  140,113,39.213 GET Jeollectionfviewsd. ., keywords=7%EF %97 %B37 4 E6Y0670C 77 SelectItem="S585elect 1L,
2003-09-01 08:16:22 W3SWOB7257621  140.113.39.213 GET Jrolleckionfviews. .. keywords=7%EE%BE %957 %E6%92%A07 Seleck Ilem=585electTt. .
2008-02-01 08:17:45 WISWCETae7621  140,113,39.213 GET Jeollectionfviews, .. keywords=79E5%89% 9CY%EFYBF%LE7 %E6% 86900 75electIte. .,
2008-09-01 05:18:11 W3ISWMCETZETEZL  140.113.39.213 GET Jcollectionfviewz. .. keywords=&Selectltem=gdb_menu=historicalPhotoséwview_db=hi...
2008-03-01 08:19:08 W3SWCETZSTEZ1 140.113.39.213 GET Jrollectionfviews. .. keywords=7%E8%AS%EF7775elect Item=5SelectTtem=28:0b_men...
2008-09-01 031922 WISWCET257621 140.113.39.213 HEAD Sirtualivefvr_ho... -

2008-03-01 08:20:33 W3SWCETZSTEZ1 140.113.39.213 GET Jrollectionfviews. .. keywords=7%EE%B8%81 %EE%9C %96 %ES%:84%AE?Select ke, ..
2008-09-01 08:22:01 WISWCETISTEZL  140.113.39.213 GET Jeollectionfviews. .. keywords=79ES%89% 9CHEF T BF %ET HE6% B%0C SelectTte. .,
2003-09-01 08:23:30 W3SWOB7257621  140.113.39.213 GET Jrolleckionfviews. .. keywords=7%EE%Ba%81 %EE%IC % IE%ESYhB4%AE?Select ke, .
2008-02-01 08:24:42 WISWCET2ET6ZL  140,113,39.213 GET Jfabout_yuyuyan,,, -

2003-09-01 08:25:17 W3SWOB7257621  140.113.39.213 GET Jrolleckionfviews. .. keywords=7%E8%Ba%907775elect Ttem=53SelectTtem=28db_men...
2008-02-01 08:27:33 WISWCETae7621  140,113,39.213 GET Jeollectionfviews, .. keywords=?9E5%89% 9C%EFYBF%E7 HE6% 66900 75electIte. .,

Fig 3:10 Sample Information of.Log File Data

3.4.2 User Identificationand Session ldentification

Each user should be identified first for theason that aids us to
recognize the session of each user’s usage sed®omally, it doesn’t mean
the same users with-the same IP addresses. Treralesegards those users

with the samellP as one user:

Next, session'should be identified. (Catledf#95) states all events
that occurred over 25.5 minutes apart were delgteas a new session. Those
consecutive transactions occurring within 25.5 rresuwill be grouped into
the same session. In the web log mining proces$), #ansaction record has
to be determined a session identity. Every userahatart-in time, and the
transactions in 25.5 minutes will have the samesigsasid number. For
example, a user with IP address, “140.113.73.83%% m the site at
2009/01/01, at 8:00:00. If the next transactionuos@t 8:25:30, it would be

set as next session id number.
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Input: web log file with visit_time, IP, url_stem, and url_query

Output: log file with session id, visit_time, IP, url_stem, and url_query

Variables: n (the number of log record), sid (session id), ip_array (store the
visiting IP address and sid), IP; (the IP of ith log record)

1 sid=1;
2  ip_array = NULL;
3 while (input_file!= EOF)
4 read one line from input_file and get the IP field
5 if IP, isnot existed in ip_array do
6 assign sid to this log record and 'write this record to output file;
7 create a.new record'with' /P, and sid ,and insert it into the
8 ip_array;
9 sid++;
10 else
11 if ¢ (the time-of-/P, - the time of the same IP inip_array) > 25.5
12 min.do
13 delete old IP record in ip_array;
14 assign sid to this log record and-write this record to output file;
15 create a new record with /P, .and sid ,and insert it into.the
16 ip_array;

sid++;

else
assign the sid of the same IP record in ip_arrayto this log
record and

write this.record to output file;
Table 3.1 Algorithm of Session Identifier

Then we try to use a session identifier progranudipg C++, which is
used to figure out the session ID number of eveagdaction. The table 3.1
illustrates the algorithm of the session ID ideatifSession ID numbers will

be added after the log files data were processeadi®program.
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3.4.3 Path Completion and Path Matching

For those data have been cleaned and attachedeason ID number,
we propose to make these URL completed in ordem#ich our site
architecture in section 3.2. The items URL in tbg tata were scrambled
with many kinds of noise data which came from seaquery, different
browser transferring, and other uncontrolled reasdo complete these data,
we intend to regulate them by usingsstring processkor example, some
URL data from [ogged data was:

“/collection/view1.asp?keywordsSTEl
&Selectltem=5&db_menu=all&view_db=artWaorks&no=10065&wor kstype=2Efffi{EH"
Obviously, we can_see the.query.worgigl’,'keyed in by the user, and it
will“interfere with the path matching. Thereforey bsing string processing

these kinds of noise data couldbe eliminated.

When we make sure the log data are cleamfdiching step, we can
easily use the MSSQL query to match up the'log daththe site architecture.
There would be two,columns:insthe result table, sbssion ID number and

the ID number of each matched transaction.

3.5 Association Rule Model Establishing

After All data preprocessing tasks are congalgit is time to import the data

into the analyzer tool, SQL Server 2005. First vagento query the table from the
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database that includes all the log files informmatiNext, transfer the table into the

form of analysis and import the table which we n@e@ssociation rule mining.

After the analyzer process the data, there wilbbgraphic interface result given.

The result will be discussed in Chapter 4.
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4. Experiment and Evaluation

In this Chapter, we will focus on the results o& texperiment mentioned
before in Chapter 3. This Chapter particularly bardivided into three main sections,
which is respectively the results of web log mininger heuristic walkthroughs, and

web analyzers.

4.1. Web Log Mining

4.1.1. Data Sets

The data applied to this paper is downloaded frioewviebsite server of
Yu-Yu «Yang -digital. art-——museum (which ' is  located in

hitp://yuyuyang.e-lib.nctu.edu.ivan the WWW). We selectithe data length

for.about six months intotal:The date range waosk in this thesis is from
Sep..20080 Feb. 2009 The setting of 1IS would produce a log file peayd

That'is, there are about 180 days amount of datasmesearch.

As mentioned in Chapter 3y after preprocessingdikénct data, we

might import the ordered data into the database.

4.1.2. Analysis of Association Rule Mining

There are many ways in the area of web usage miSimge the goal
of this portion is to discover the rules which caaveal the relationship
between organization of website information ardtiee. The analysis

method this research use is association rule mifggising the analysis tool
28



of SQL Server 200discover the interesting rules in the mining res

Association rule miningprovides the interactivegraphic interface
(shown as Fig.1) to display the result of mining. It presents mdreectly
perceived reference than a statistic taAs shown in Fig.2, the green node
means the node we selepresently and the blue one means the re
predictedby thechosen node (green). The agannode means the analy:

results which predi t

purple node impliesresult that

S
TR 22 \\
L

A

‘ ‘ \ m.

B RIABERIS

SRR SLL ‘ AR S2

Fig4.1. Result of Association Rule Mini
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grap

e, including ne
introductio ' U f Yt Yang, works of
Yu-Yu, oatiand popularizing
and art forum. he pdgesdirst sub node. From
the result of association rule mining (shown in 4.3), we careasily node
that exept the node 4 and node 8, every main node fromminéng resull

predict its first sub node mutuall
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Relationship with node 4: works ofYu-Yu

It is obvious that the node 4 which involves most substantiakems
would be a significant key node in the eight node@mm the relationshi
between node 4 and other main nodes (shown in4jigdvery main node
predict node 4that is, the result presents userongeruses these other m.

nodes will highlypossible click node 4.
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ain nodes. On
d node 6. Bc
is the relatio

le hown as

k% ; e fi certainly  high
] -E 836« ssible that user who peru:
gbe left some comment in thesame space will want

digital art museum

Fig 4.5 Relationship between node 2 and nc
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The other one we want to discuss is the relatignbetween node 3
and node gshown as Fig4.,, whichis relationship between recognition
Yu-Yu Yang and paper and publication might be less information in tf
section paper and publication. Therefore, userswaay to know more abo

Yu-Yu Yang to repair the lack of introduction in thode 6.

SIS R35 - BlYaY

Tranti4 = BlEH

EHSRASIEHL 3] = B

HELO = HES

2

G R annY A2 = BIAY

Fig 4.6 Relationship between node 3 and nc

Indeed there are still many interding rules we can try to find out sor
principles when user browsed:in-ourwebsBy: probing into these rules, v

canalso realize whihe lack in-of website is:

4.2. User Heuristic Walkthroughs

4.2.1. Results of Cognitive Walkthroug

In the cognitive walkthroughs testing, this research chose
students in NCTU, who are all under graduated. We them the task
first and ask the four questic (shown as Fig2.5)jn the cognitive

walkthroughs The tasks of this paper are based on the oration of the
33



Yu-Yu Yang digital art museurfSee the Appendix at the last of paper) We
divided the website into eight subtasks. For eadhtasks it should be

applied and user should answer the four questions.

It is known that when using CW as testing methbere will be
50% problems found if the testees are not expdre llowing table

shows the result of cognitive walkthroughs.

The" following” Table 4.1 is“the ‘aggregate resultstari testees.
From this result, we cansfind out the area with tinest problems is the
area about paper.and publication. In that areag thee.three main parts
inside. However, there aresonly-one part can destinsuccessfully. That is

why testee might find most problems in this part.

The areawith_second more problems is'the sectiomit® one
invalid link and a:message. space.that doesn’t wbhkerefore, users may

discovery.some problems from this area.

In the part of recognition of Yu-Yu Yang and worisYu-Yu, there

are both only two problems inside. It can be shat the organizations of

these two parts are more complete than others.
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4.2.2.

Serial Qo0
number | Q1
of the Q2

questions Q3
Total

Table 4.1 Result of cognitive walkthroughs

1
2
2
3
0
7

o PN W O

Serial number of the site area
41 42 43 5

3

NP PR OO

Suggestions of testee

O O P =

= 01N O

8

6
3 1 2
0|13 |7
1 (5|7
1 2 3
5 11|19

7
0
3
1
0
4

W N 01O

In'the process of testing, except.answeriegfolr fixed questions,

testee still provide some opinions by themselves:

1. Ninety-percent.of users have the experience ofeoessful linking.

2. | Sixty-percent of users.find-some pages withoutitio® for going

back the last page or going forward the next page:

3. | Sixty-percent of«users think an illustration abelitking the small

photo to see a bigger one should be added.

4. _These problems are some common and most testedsthiat they

should be.improved.

Results of Heuristic Evaluation

In this research, we choose three expertsvaluate the

website according to the ten guidelines as we meetl in Chapter 2.

Table 4.2 shows the aggregated result of heuristigluation by the

guidelines. In the ten guidelines, the ninth gurdels the one with most

violation problems. These problems come from thet $ystem can't

provide proper help when there were errors. Othédalines with 4
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problems are the third, fourth, and the eighth. Tmeblems include
improper layout, unclear labeling, and some incgiesice with general

user of controlling design.

Serial Number of Guidelines
|
[ Testeed | 0] 0] 1| 1 of 0| 1] 0| 2| 1
|
[ Testee3 | 0 1| 0| o 1| o] 1| 0] 2| 1
|

“Table'4.2 Result of Heuristic E
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5. Conclusion and Future Works

Conclusion

This thesis try to investigate the two inspedft the information architecture
of a website, Yu-Yu Yang digital art museum. Foednspect organization system,
this research has established a simple organizafitre website. Utilizing the web
usage mining method, association rule mining, mal fout some interesting rules
and compare with. the organization of the websitaroligh the rules, some
appearance,of usage can be ebserved and discUssamother inspect, labeling
system, a. method of usability testing is. implementeBy Heuristic walkthroughs,

some labeling problems but alsoserganizationproblare discovered.

Future Works

With-«the evaluation.and analysis. results. & tiebsite, it could be improved
and enhanced for fithess of users’ preferencesdbageweb log mining. Users
visiting data can ‘also be:helpful:to-group users aifier personalized services or
customized circumstances. ‘Furthermore, sequendiémn mining maybe can be

added for another feature of web log mining in thebsite.
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Appendix
Cognitive Walkthrough Sheet

Interface
Task
Evaluator Date

Task Description:
1. BEHHE -
I ERTH R
i B ErEE
i, FUER LS
iv. FEHEEENSE
V. E LB
vi. FUE B
vii. B
2. = Fin
RRIIEEEE =i P F - epal s tuEnTs
i FI RIS H ekry 7 2= F i
Action Sequence:
NNIRSS =)L
Anticipated Users:
PPN
User’s Initial'Goals:

(EQRERZEAN A & divie S0 O e RS o0 e D8 R (S

17 %/ 5704 2 301K

Yuyu Yang Digital SArtMu sum

WA PSR EBERE




z B HMERE  ERERE SoAET HEMNE S

2009609 TR 044800 _(ISSESE) B-pratiilh
2009605 T 03430 _(EEERED SRS
1

BHE t—F T—E E#E

Task:
EIEE A o

QO0: What does the user want to achieV&PH & HE B /5 e & =12

QI: Will the correct action be made sufficientlyi@gent to the user?g &L IFrEFYENTE
LB E (RN EES 2

Q2: Will the user connect the correct action's dpson with what'he or she is trying to
do? {5 FH & s TE RN B 75 T I HH At (S50 ) ok e 2 A B G,

Q3: Will the user interpretthe'system's respongbé.chosen action correctly, that is,
will the user know if he or/she has.made a righd.@rong choice s & FE & IEFEHY
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QO0: What doesithe user want to.achieEPH E A0S S e & 52

QI: Will the correct action.be made sufficientlyidgent to the user?5 e At IFrERYENE
B EF I EH S 2

Q2: Will the user connect.the carrect action's dpgon with-what he or she is trying to
do? fi I RE IEMERY BN F7A THIOE (20 s ) a B 22 (5 =g 2

Q3: Will the user interpret the system's respondbé chosen action correctly, that is,
will the user know if he or she has made a righd @rong choice s & FE S IEFEHY
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Task:
EIEE A o

QO0: What does'the user want to' achieV PH & H Z A 5 e & 312

QI: Will the correct action be made sufficientlyi@éent to'the user?5 &t IErERYENTE
A B EFIEMETYERES 2

Q2: Will the user connect the correct action's dpson'with what he or she is trying to
do? {¢ & R TE IR B {7 e ot (B2 ) i 22 (g =186 2

Q3: Will the user interpret the system's respoadbd chosen action correctly, that is,
will the user know if he or she has made a righd @rong choice s & EE & IEFEHY
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QO0: What does the user want to achieVgPH & H B H S &aH?

QI: Will the correct action be made sufficientlyident.to the user?5 et IFrERYENTE
GEHEEFEENEEE?

Q2: Will the user connect the correct action's dpson with what he or she is trying to
do? fi I RE IEMERY B F A T 200t (202 ) S ey =g 2

Q3: Will the user interpret the system's respondbé chosen action correctly, that is,
will the user know if he or she has made a righd @rong choice s & FE S IEFEHY
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QO0: What does the user want to achieEPH EAHZEE S & E]?

QI: Will the correct action be made sufficientlyident to the user?5 &t IEFERIENTE
LB EFIEMENEETS ?

Q2: Will the user connect the correct action's dpson with what he or she is trying to
do? {i I RE TEERY Bh{'F A 00 i (2 ) - 22 iy =g 2

Q3: Will the user interpret the system's respong@é chosen action correctly, that is,
will the user know if he er she has made a righd mrong.choice?s &5 & IEFEHY
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QI: Will the correct action be made. sufficientlyigent to the user?5 et IEFERVENE
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Q2: Will the user connect the correct action's dpson with what he or she is trying to
do? fo I RE IEMERYEhF A T 200t (202 ) S ey =g 2

Q3: Will the user interpret the system's respondbé chosen action correctly, that is,
will the user know if he or she has made a righd @rong choice s & FE S IEFEHY
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QO: What does i
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S BT -
Q2: Will the use \ 1 896 what'he or she is trying to
H

do? {1 I iz (P REAN D 3L (55 2 sk /
Q3: Will the user interp m's respoost sen.action correctly, that is,
will the user know if he or/she made a'righa airong choice 7 i & A5 745 IE Rk
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Task:
B EH

QO0: What does the user want to achieYgEPHE H BB S (e & =12

QI: Will the carrect action he made sufficientlyi@ent to.the user?g &4t (IErERYENTE
400 & E 1F IERERYERE IS, 7

Q2: Will the user'connect.the correct action's dpson with'what he or she is trying to
do? {i & R TEMERY SR e 200 Lt (202 ) 5 S ey =586 2

Q3: Will the user interpret'the system's respongaé chosen action correctly, that is,
will the user know if he or she has made a righd @rong choice s & FE S IEFEHY
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Task:
B EH

QO0: What does'the user want to' achieV PH& H Z A 5 e & 312

QI: Will the correct action be made sufficientlyi@éent to'the user?5 ¥t IErERYENTE
A B EFIEMETYERES 2

Q2: Will the user connect the correct action's dpson'with what he or she is trying to
do? {¢ & R TE IR B {7 e ot (B2 ) i 22 (g =186 2

Q3: Will the user interpret the system's respoadbd chosen action correctly, that is,
will the user know if he or she has made a righd @rong choice s & FE S IEFEHY
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Task:
[GEACSEE

QO0: What does.the user want to achieV&PH = I ST R & 12

QI: Will the correct action be made sufficientlyiégent to.the user 75 H#e 4t IEREHY BN {E4A {5
8 (F IEREY S0 2

Q2: Will the user connect the carrect action's dpson with what he or she is trying to dd#
P& (R B Rl e (th (B2 )t Sy =586 2

Q3: Will the user interpret the,system's respoogbe chosen action correctly, that is, will the
user know if he or she has made a right orawobradce 2 {5 F 5 5t 4 1EREH fEERE P isef 2y
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