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static:Searching

----1 String document = MyUtils.UtilsWeb.getURL (url); |

----{ String title = [read html metadata from the document], |

----{ String metakeywords = [read htm| metadata from the document]; |

-1 String metadescription = [read html metadata from the document]; |

----{ TermVector vectTitle = buildVectorFromStringtitle); |

----1 TermVector vectTitle = buildVectorFromString(title); |
Jref /J
buildVectorFromString(title)

- ---1 TermVector vectKeyw = buildVectorFromString(metakeywords); |
Jref J
buildVectorFromString(metakeywords)

= 1 TermVector vectDesc = buildVectorFromString(metadescription);
ref J
buildVectorFromString(metadescription)

vectTitle.scaleBy(0.3) |

1
EHEE 1 vectKeyw.scaleBy(0.5) |
1

vectDesc.scaleBy(0.2) |

-{ Hashtable<String, Double> pairs = new Hashtable<String, Double>(); |

----{ addVector(pairs, vectTitle) |

----{ addVector(pairs, vectKeyw) |

----{ addVector(pairs, vectDesc) |

----1{ TermVector combinedVector = new TermVector(); |

combinedVector:TermVector

|foreach entry<String, Double> in 'pairs' |

e { combinedVector.put(entry.getKey(), entry.getValue()) '7_)D
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S !
$ 3&

static:Searching.buildVectorFromString(terms:String)

e --1 iglu.ir.Document doc = new ASCIlIDocument(terms); |
doc:ASClIDocument

—-—-1 FrequencyVectorCreator fvc = new FrequencyVectorCreator(); |
fvc:FrequencyVectorCreator

---{ TermVector newKeyw = new TermVector() | '

StringTokenizer st
= new StringTokenizer(d.getindexibleContent());

[ while st.hasMoreTokens() |

---{ String thisWord = st.nextToken().toLowerCase()|

---{ double score = newKeyw.get(thisWord); |

---1 newKeyw.put(thisWord, score + 1) |

P L] -{ return newKeyw ]
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3F*#

SearchSystem.sortDocumentBySimilarity(List<String> webSearchAPIResult,
TermVector preferences)

1 HashMap<String, TermVector> documents = SearchingﬂndKeywords(webSearchAPlResult);|

ref J
Searching.findKeywords(webSearchAPIResult)

[ R L TSRS
*1 RAMSearchEngine rse = new RAMSearchEngine();
rse:RAMSearchEngine

o = = e LI

Foreach string 'url' in 'webSearchAPIResult' J

***** rse.addDocument(url, ™, >
documentKeywords);
<. mmmmmememcemcce e e e, mmm——————- (-
ValueSortedMap vsm o
----{ ValueSortedMap results = new ValueSortedMap(); |

= rse.retrieveDocuments(
preferences, 20);[
| Foreach added 'document’
| TermVector thisVec = document.documentKeywords |

|getSimilarityScore(TermVector vector1, TermVector vector2) |

~ F-{ double result=0

double similarity
= getSimilarityScore(
I Foreach 'term' in ‘vector1' I

vector, thisVec);

-1 result = result
+ vector1.get(term) + vector2.get(term);

-1 return result

| if (similarity > 0)
= *| results.put(document, similarity)

[ | Tif (numsimitar > 0)
-- | results.truncateTo(numSimilar)

-+ return result

(. ................................
----1 List<String> results = new LinkedList<String>()

I Foreach string 'document'<string> in vsm

b 1 results.add(document.url) |

----1 return results
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Userlnterface

@ main(in args:String[*])
Application entry point

& jbtn_DoExplicitSearchActionPerformed(evt.Event)
Called after clicking a button to start the explicit search.

SearchSystem

—>1 @ doExplicitSearch(explicitKeywords:String):List<String>
Creates the explicit user profile and performs search.

c P TR ‘ 3 ;

=1 @ sortDocumentBySimilarity(apiResults:List<String>,
profile:TermVector):List<String>

Returns the list of apiResults after sorting URLs by the similarity

or refernced documents to the given profile vector

static Searching

@ buildVectorFromString(terms:String): TermVector
Returns a vector representing terms in the given string.
@ searchForUrl(keywords:String[], api:APl_TYPE):List<String>
Returns a list of URLs found by a base search API for the given keywords.
@ findKeywords(url:String): TermVector

Returns the keywords extracted from a document indicated by URL
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UserActivityLogger
Y S YT
WebBrowserListener ¢ Iog(lype String, url:String, keywords TermVector)
— & documentCompieted{eventWebBrowserEvent) i = ion about an even o a
Event handler called when a document has been displayed # logLastActionEndsy()
- downioadC gmme[egmvpm vanl:sranpn:\,‘pnn [ Stores information that the iast aciion has been finished
Event handler called when a file has been downloaded e.g user navigated to another page, or closed the browser

Userinterface SearchSyslem
@ main(in args:String[*]) . . ‘
Application entry point @ logUserActivity(type:String, url:String,
. . . keywords:TermVector)
:)jbtnSaveAcpo_nPer‘formed(evt.Event] Stores user activity using the UserActivityLogger
Called after clicking the 'save page' button
@ doimplicitSearch():List<String>

“p btnPrintActionPerformed(evt:Event)

Called after clicking the 'print’ button Creates the implicit user profile and performs search

# sortDocumentBySimilarity (apiResults:List<String>,
profile: TermVector):List<String>
Returns the list of apiResults after sorting URLs by the similarity

or refernced documents to the given profile vector

L~ @ onBrowserLocationChanged()
Called by WebBrowserListener when a new page is loaded
@ jbtn_DolmplicitSearchActionPerformed(evt:Event)-

Called after clicking a button 1o start the implicit search

static Searching
@ createVector(conn:Connection, sessionld: String): TermVector
Creates the implicit vector from information in the database

4@ searchForUrl(keywords:String[], api:API_TYPE):List<String>
Returns a list of URLs found by a base search AFI for the given keywords.

@ findKeywords(url:String): TermVector

Returns the keywcrds extracted from a dccument indicated by URL
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UserActivityLogger
WebBrowserL istener @ log(type:String, url:String, keywords:TermVector)
— @ documentCompleted(event:WebBrowserEvent) — Stores information about an event, like printing or loading a web page
Event handler called when a document has been displayed @ logLastActionEnds()
€@ downloadCompleted(event:WebBrowserEvent) Stores information that the last action has been finished,
Event handler called when a file has been downloaded e.g user navigated to another page, or closed the browser

Userlnterface SearchSystem

@ main(in args:String[*])
Application entry point
= jbtnSaveActionPerformed(evt:Event)
Called after clicking the 'save page' button
&P btnPrintActionPerformed(evt:Event)
Called after clicking the 'print' button
L @ onBrowserlLocationChanged()
Called by WebBrowserListener when a new page is loaded

@ jbtn_DoHybridSearchActionPerformed(evt:Event) -

@ logUserActivity(type:String, url:String,
keywords:TermVector)
Stores user activity using the UserActivityLogger
@ doHybridSearch():List<String>
Merges explicit and implicit profiles into one vector
& createHybridVector(explicitProfile: TermVector,

implicitProfile:TermVector): TermVector
Merges explicit and implicit profiles into one vector

& sortDocumentBySimilarity(apiResults:List<String>,
profile:TermVector):List<String>
Returns the list of apiResults after sorting URLs by the similarity

or refernced documents to the given profile vector

Called after clicking a button to start the hybrid search

static Searching

> @ createVector(conn:Connection, sessionld:String):TermVector
Creates the implicit vector from information in the database

Returns a vector representing terms in the given string
@ searchForUrl(keywords:String[], api:API_TYPE):List<String>
Returns a list of URLs found by a base search API for the given keywords.

Lx- @ buildVectorFromString(terms:String): TermVector
d,)

@ findKeywords(url:String): TermVector
Returns the keywords extracted from a document indicated by URL
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File

User name |user 1

Stored keywords for user ‘user 1"

information retrieval
inter format

Cloud computing

Artificial Neural network

lean managemernt methodology
<news

keywords

||nfn rmation retrieval

Base search APl (0 Yahoo @ Google

Search |

User Profile Based Web Search 3
| Display or create

Search Engine Results

hitp:ficiir.cs.umass. eduf
hitpihnance.c s jhu.edul-yarows ko s 466 htm|

httpasinlp. stanford. edwiR-bookfinformation-retrieval himl

httpiiivess searchtools cormfinfofinfo-rettieval hitrml
hitpeiisinghal.infofieee 2001 . pof

hitpiwnee wiklcfp comictpieall ?caonference=infarmation % 2 0retrieval

| »

|

Search Engine Results with Frequency Vector

http:ipsyehology.about cormfodicognitivepsychologyalimemary_retrival.h | = |
[=rmemory,0 8838834764831844= =retrieval 0. 3535533805932738= <h
hitpiipontal uspto goviesternalfportalipair

[=amp,0.447213585499958= <office, 0.4472135954580858> <patent,0.44
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[=and,0.56580288220981 898> <information, 0. 5698028822981 208> =<an|__|

bt i nnirs oot Bl

‘] 1l [ |
=
5

User Preference Vector
\[<|nﬂ3rmal|nn,ﬂ TOF1067811865475= =refrieval 0. 707106781 186547457

Search Results with the Preference Vector Applied

hitp:iiciir cs umass edu/ -
hitpifen wikipedia orgfwikifinformation_retrieval
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s Cloud Computing Solutions | Cloud Computing UK] Optim [P wuntfiga com/Cloud-Computing Bl
wnyoptimip.co.uk/ - Cached Privacy Expert Explores the

o Cloud computing is, without doubt. the latest [T buzzword, but what exactly is the cloud Regulatory Challenges for the Cloud

Coventry, UK computing model and what benefits does it bring 1o taday’s ...

Change location

The web
Pages from the UK

Instance Cloud Computing - Web Hosting in the Clouds

win instance.com/ - Cached

Instance cloud computing is the best affordable solution for hosting applications. cloud hosting,

and weh hosting for fast, reliable, quality senice

Cloud Infrastructure Q
iy alvea-senices com
On-demand cloud
infrastructure senvices

Cloud Storage Services

EIE

Base APl () Yahoo @ Google

uger clear

‘ Do search

20023= =00,24 6616380684 75028~ =guardian, 24 551 638058476028

Any time Cloud Computing - 274 Resources | EDUCAUSE v digitalmines com
Past hour wwweducause.edu » ... » High-Performance Computing (HPC) Reduce Costs & Manage Risk. Easy to
Past 24 hours Cloud computing may be on every higher education [T leaders mind. but where you are in the Use Web Ul. Free Trial. Contact Now | I Il [¥
Past 2 days cycle of decision-making and implementation variss widely ... nwww.guardi kicloud. i is-cloud-computir]~ |
Past wesk Cloud apps in minutes Intp:www.guardian.co.ukcloud-computing/g-cloud-would-help-the{
Past morth Guide To Cloud Computing — InformationWeekGuide To Cloud ... v ironspeed com/cloud Dt/ computing 2
Past year wwny informationweek com/news/senices/hosted_apps/208700713 - Cached Create database & reporting apps hitp:iict4green.wordpress.comi2011,02/24/cloud-computing-and-gr| |
Custom range.. 21 Jun 2008 - The market is getting crowded with Web-based software and storage offerings. straight from your database! Try it DWW, i loud-Computing-Sto)

Here's what you need to know about the cloud computing ... T— i [

Apache Flume get Trained ttp:/ien.wikipedia.orgiwiki'Cloud_computing
All results What is cloud computing? - A Word Definition From the Webopedia ... . cloudera com/hadaop-raining itowaw talkincloud, i e
Sttes yith images iy webopedia com TERM/Cicloud_computing html - Cached Cloudera Training and Certification ty:iwwwcioinsight.comic/anfrastructure/Cloud-Forecast-2015-4
Related searches This page describes the term cloud computing and lists other pages on the Web where you Apache Hadoop. Flume. Sqoop. etc. diat < |
Timeline can find additional information. il 0 T — ol
Jitscale manages clouds 5 =

—— Cloud Computing CIO.com Wi jitscale com fitp ro.ukmedia-fech-lawltloud-computing-legal

wninw.cio.com/topic/3024/Cloud_Computing - Cached Your content fast, raliable, and fitpfaricle.vn.compiewi2011/05/23/German_cloud_company_Zimor

1 day g0 - Find news, how-to. research, analysis, blogs and discussien on cloud computing. scalable in the cloud. it e there gister co.uld 201110412 1/gow_agrees_terms_with_clou
Something diferent Ihttp: v guardian.cotinode/561 9
p . : - See'yourad here» it v linfeeclin. few=goid=341 51 t |
vitualizetion What is cloud computing? | Cloud computing | quardian co Uk ! htifaws:amazon comisolutionsicase-studies/guardiant
social software unw guardian co ukicloud-computing/uh loud-computing - Cached it feareers guardian co ukiangineering-johs-akslemans
wtility compting 21.Jun 2010 — We're hearing the term everywhere, but what does it really mean? And how is it it e storageguardian, comiblog! =
aiid i going ta revalutionise business? Tim Anderson answers the ... it m
grid computing
I —— Ity g . cormic omm panylnews/ L]

Alfop - Tap Cloud Computing News Ad

Cloud-computing allop.com/ -Cached 4] ] I I

Cloud computing news and headlines from around the web.

Cloud Computing. Cloud Hosting & Online Storage by Rackspace
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Something different
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2 related articles

Cloud Computing: The Road Ahead
Datamation - 54 related articles

BBC News - Cloud computing for business go
wwwbbe.co.uk/naws/10097450 - Cached

5 May 2010 - Cloud computing has been an information
now it is going mainstream.

Cloud computing - Times Online

technology timesanline.co.uk/tol/newsfech_and_web/artic
5 May 2003 - "Cloud computing” is a buzzword that's to
describe the direction in which information infrastructure s

Images for cloud computing - Report images

Cloud computing | Technoloay | guardian.co.uk
www.guardian.co.ukitechnology/cloud-computing - Cach
Latest news and commient on Cloud computing from gus
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I Searching

Attributes
private int NrOfResultsFormBaseAP| = 96

Operations
public String[0..*] searchForUrl( String keywords|[0..*]. APl TYPE api )

private String[0..*] findURLsFromYahooResponse( String strXML )

private String search_Yahoo( String keywords[0..*], int nrOfYahooResults )
public String findFirst_Yahoo( String keywordOrUrl )

private String search_Google( String keywords[0..*], int pageNumber )

private String[0..*] parseResultsFromGoogleJSON( String strXML )

public TermVector findKeywords( String url )

private void addVector( Hashtable<String, Double> target. TermVector vector )
private TermVector buildVectorFromString( String terms )

// List of base search APIs avaliable
public enum API_TYPE
{

API_GOOGLE,

API1_YAHOO

}

// Number of results from Yahoo or Google.
private final static int NrOfResultsFormBaseAPl = 100;




searchForuUrl

// Main method for searching in Google on Yahoo API.
public static List<String> searchForUrl(String[] keywords, API_TYPE api)
{
it (api == API_TYPE.API_GOOGLE)
{
int noOfPages = NrOfResultsFormBaseAPl / 8;
List<String> results = new LinkedList<String>();

for (int i = 0; 1 <= noOfPages; i++)

{
String json = search_Google(keywords, 1i);
List<String> pageResults = parseResultsFromGoogleJSON(json);
for (String url : pageResults)
if (Mresults.contains(url)
&& results._length < NrOfResultsFormBaseAPl) results.add(url);
}

return results;

3
else if (api == API_TYPE.API_YAHOO)
{

String searchResult = search_Yahoo(keywords,NrOfResultsFormBaseAPl);
return findURLsFromYahooResponse(searchResult);

}
}

findURLsFromYahooResponse

// Extract the URLs from the Search Results from Yahoo
private static List<String> findURLsFromYahooResponse(String strXML)

{
LinkedList<String> results = new LinkedList<String>(Q);

DocumentBuilder builder
= DocumentBuilderFactory.newlnstance() -newDocumentBuilder();

org.w3c.dom.Document doc
= builder.parse(InputSource(new java.io.StringReader(strxmvL)));

doc.getDocumentElement() .normalize();
org.w3c.dom.NodeList nodelLst = doc.getElementsByTagName("'Result'™);

for (int s = 0; s < nodeLst.getLength(); s++) // iterate results
{
org.w3c.dom.Node fstNode = nodelLst.item(s);
if (fstNode.getNodeType() == org.w3c.dom.Node.ELEMENT_NODE)
{
org.w3c.dom.NodeList clickUrlsNodes
= ((Element)fstNode) .getElementsByTagName("'"ClickUrl'™);

if (clickUrlsNodes.getLength() > 0)
{
// there should be only one ClickUrl per result
Element clickUrlElement = (Element)clickUrlsNodes.item(0);

// get Text from that element
org.w3c.dom.NodeList text = clickUrlElement.getChildNodes();




// get text value
String clickUrl
= ((org.w3c.dom.Node) text.item(0)).getNodeValue();

// add text to the list
results_add(clickUrl);

}
}
}
return results;

}

search_Yahoo

// get response from Yahoo! API
private static String search_Yahoo(String[] keywords, int nrOfYahooResults)

{

String encodedKeywords = "*';
for (String s : keywords)
encodedKeywords += (encodedKeywords.length() > 0 ? "+" 1 ')
+ URLEncoder.encode(s, "UTF-8");

String request = "http://api.search.yahoo.com/WebSearchService/V1/"
+ "webSearch?appid=YahooDemoé&results="
+ nrOfYahooResults
+ "&query=" + encodedKeywords;

// Send GET request
GetMethod method = new client.GetMethod(request);
if(new HttpClient().executeMethod(method) != HttpStatus.SC_OK)return null;

// Get the response body
InputStream rstream = method.getResponseBodyAsStream();

// Process the response from Yahoo! Web Services
BufferedReader br = new BufferedReader(new InputStreamReader(rstream));
String result = [..]; // read stream line by line

return result;

String search_Google

private static String search_Google(String[] keywords, int pageNumber)

{
String encodedKeywords = [..];

String request = "https://ajax.googleapis.com/ajax/services/search/web"
"?v=1._0&key=Al1zaSyBk2 IMNQ2RTKR315Tirizd1b2KdByrVvySI1*
"&userip=194.66.32.16&rsz=8&q=""

encodedKeywords

"&start="" + pageNumber;

+ + + +

org.apache.commons._httpclient._HttpClient client
= new org.apache.commons.httpclient_HttpClient();
GetMethod method = new GetMethod(request);




// Send GET request
GetMethod method = new client.GetMethod(request);
if(new HttpClient().executeMethod(method) != HttpStatus.SC OK)return null;

// Get the response body

InputStream rstream = method.getResponseBodyAsStream();
String result = [..]; // read stream line by line

return result;

parseResultsFromGoogleJSON

// parse JSON returned by Google API to get list of URLs
private static List<String> parseResultsFromGoogleJSON(String strXxML)
{
// { "responseData":
// {'results”: [ {"unescapedUrt™:"[.1", .13}, {L-1313% [.1%37%
JSONObject obj = (JSONObject) JSONValue.parse(strxML);
obj = (JSONObject) obj.get(‘responseData’™);
JSONArray results = (JSONArray) obj.get('results™);
List<String> urls = new LinkedList<String>();
for (Object o : results)
urls.add((String) (((JSONObject)o) .get("'unescapedUri'™)));
return urls;

}

findKeywords

public static TermVector FfindKeywords(String url)

{
//=== open the document and read keywords from metadata
String document = MyUtils.UtilsWeb.getURL(url);
document = document.toLowerCase();

int end = document. indexOf(*'</head™);
document = document.substring(0, end).replace(’""", "\'""");

String title = """; String metakeywords = ""'; String metadescription = "";
// extract the metadata "keywords®, “description® and title
// documents can be not vell-formated xml [..]
int start = document. indexOf('<title™);
if (start 1= -1)
{
start = document. indexOf('>", start);
end = document. indexOf("</title", start);
title = document.substring(start + 1, end);

}

int offset = document.indexOf("'<meta’™);
while (offset >= 0)
{
end = document. indexOf("">", offset);
if (document.substring(offset, end).contains('keywords'™))

{
start = document. indexOf("'content', offset);
start = document. indexOf('"\"", start + 1);
end = document. indexOf(""\"""", start + 1);




metakeywords = document.substring(start + 1, end);

}
if (document.substring(offset, end).contains("description™))
{ L1

metadescription = document.substring(start + 1, end);

offset = document.indexOf("'<meta’, offset + 1);
¥

// build vetors
FrequencyVectorCreator fvc = new FrequencyVectorCreator();

TermVector vectTitle = buildVectorFromString(title);
TermVector vectKeyw = buildVectorFromString(metakeywords);
TermVector vectDesc buildVectorFromString(metadescription);

// scale vectors

vectTitle.scaleBy(0.3);
vectKeyw.scaleBy(0.5);
vectDesc.scaleBy(0.2);

// combine three vectors into one

Hashtable<String, Double> pairs = new Hashtable<String, Double>();
addVector(pairs, vectTitle);

addVector(pairs, vectKeyw);

addVector(pairs, vectDesc);

TermVector combinedVector = new TermVector();
Iterator<Entry<String, Double>> it = pairs.entrySet().iterator();

while (it.hasNext())

{
Entry<String, Double> entry = it.next(Q);

combinedVector.put(entry.getKey(), entry.getvValue());
}

TermVector result = combinedVector._topN(5);
result.normalize();

return result; // take top N keywords




addVector

private static void addVector(Hashtable<String, Double> target,
TermVector vector)
{

Iterator it = vector.termlterator();
while (it_hasNext())

{
String key = (String) it.next();
double value = vector.get(key);

if (target.containsKey(key))

value = (Double) target.get(key) + value;
target.remove(key);

}
target._put(key, value);

buildVectorFromString

private static TermVector buildVectorFromString(String terms)

{

FrequencyVectorCreator fvc = new FrequencyVectorCreator();
return fvc.getVector(new ASCIIDocument(terms));

}




| UserInterface

Aftributes
private Connection DatabaseConnection

private String OpenedUserName
private DefaultListModel StoredKeywordsListModel = new DefaultListModel()

private JButton DeleteButton

private JTextField KeywordsEditTextbox
private JButton OpenProfileButton
private JButton SaveButton

private JButton SearchButton

private JList StoredKeywordList

private JTextField UserNameTextbox
private JTextArea jtaResults

private JTextArea jtaResultsVSM

private JTextArea jtaUserPreferenceVector
private JTextArea jtaVSMAppliedResults
private JRadioButton rb_Google

private JRadioButton rb_Yahoo

Operations
public Userinterface( )

private void initComponents( )

private TermVector getUserPreferenceVector( String strPreferences )
private void OpenProfileButtonActionPerformed( ActionEvent evt )
public void onKeywordsTextChanged( )

private void KeywordsEditTextboxActionPerformed( ActionEvent evt )
private void KeywordsEditTextboxPropertyChange( PropertyChangeEvent evt )
private void StoredKeywordListValueChanged( ListSelectionEvent evt )
private void SearchButtonActionPerformed( ActionEvent evt )

private void SaveButtonActionPerformed( ActionEvent evt )

private void DeleteButtonActionPerformed( ActionEvent evt )

public void main( String args[0..*] )

private void reloadList( )

private void search( )




private void search()

{

this. jtaResults.setText("Searching...");
this.jtaResultsVSM._setText("""");
this.jtaVSMAppliedResults.setText(*'");

//—-- prepare keywords
String strKeyword = "'";
strkeyword = this.KeywordsEditTextbox.getText()

-replace("=", "+").replace(",", "+").replace(" *, "+7);

//-- find urls in yahoo or google
List<String> urls = Searching.searchForUrl(
strkeyword.split("\\+"),
(rb_Yahoo.isSelected()
? Searching.API1_TYPE_API1_YAHOO
: Searching.AP1_TYPE._API_GOOGLE));

// display list of documents from API
this.jtaResults._setText([..]);

// get keywords for documents
// and sort by similarity to the explicit vector
RAMSearchEngine rse = new RAMSearchEngine();

for(String url:urls)

HTMLDocument objDoc = new HTMLDocument(*'<html></html>"");

// findKeywords returns a normalised vector

TermVector documentKeywords = Searching.findKeywords(url);

rse.addDocument(url, objDoc.getFullContent(),
documentKeywords);

}

// create user preference vector

TermVector userPref = getUserPreferenceVector(strkeyword);
userPref._normalize();
JjtaUserPreferenceVector.setText(userPref.toString());

// retrieve
ValueSortedMap vsm = rse.retrieveDocuments(userPref, 20);
Iterator itr = vsm.keylterator();

fullText = "";
while(itr_hasNext()) fullText += itr.next().toString(Q+"\n";
jtaVSMAppliedResults.setText(fullText);




LA ] #

| MyWebBrowserListener

Attributes
private WebBrowser my\WebBrowser
package boolean isFirstPage = true
package DateFormat dateFormat = new SimpleDateFormat("yyyy/MM/dd HH:mm:ss")

i

private String ignoreLastURL =

Operations
public void windowClose( WebBrowserEvent wbe )
public void documentCompleted( WebBrowserEvent event )

documentCompleted

private String ignoreLastURL = ""';

// called when document has been loaded into the browser
public void documentCompleted(WebBrowserEvent event)

{
String url = this.myWebBrowser.getURL().toString(Q);
if(url == null || url.equalslgnoreCase(ignoreLastURL)) return;

// check if the main part of the url is the same
if(ignoreLastURL != null && url.contains('#"))

{

if(ignoreLastURL

-startsWith(url.substring(0, url._indexOFf("#"))))
return;
ignoreLastURL = url;
this.mySimpleBrowser.logCurrentActivity("'Browsing',
""'Some URL BROWSING'™);

}




I Searching

Aftributes
private double modForStoredPages = 10.0
private int maxKeywordsUsed = 10
private int NrOfResultsFormBaseAP| = 96

Operations

public String[0..*] searchForUrl( String keywords[0..*]. API_TYPE api )
private String[0..*] findURLsFromYahooResponse( String strXML )

private String search_Yahoo( String keywords[0..*]. int nrOfYahooResults )

private String search_Google( String keywords[0..*]. int pageNumber )

private String[0..*] parseResultsFromGoogleJSON( String strXML )

public TermVector findKeywords( String url )

public void addVector( Hashtable<String. Double> target, TermVector vector )

private TermVector buildVectorFromString( String terms )

public TermVector createVector( Connection conn. String sessionld )

private boolean isCommonWord( String word )

private void addKeyword( HashMap<String, Double> keywords, String newWord, Double rating )

/**

* How keyword rating is affected in a page was printed or saved
*/

private static final double modForStoredPages = 10.0;

private static final int maxKeywordsUsed = 10;

/**
* Number of results from Yahoo or Google.
* In Google number of results retrieved will be
* Math.ceil (NrOfResultsFormBaseAP1/8)*8
*/
private final static int NrOfResultsFormBaseAPl = 100;

public static List<String> searchForUrl(

String[] keywords, API_TYPE api)
[.1] // same as in the implementation of the explicit system

}

public static TermVector findKeywords(String url)

[.1] // same as in the implementation of the explicit system




createVector

public static TermVector createVector(Connection conn, String sessionld)
{

Statement stmt = conn.createStatement();

// Tind the biggest time span

String sql = "select max(DateDiff("s", starttime, finishtime))"
as maxTime, ™

+

+ avg(DateDiff("s", starttime, finishtime)) as avgTime "

+ " from SessionActivity "

+ " where sessionid = """ + sessionld.replace('""", """"™) + "= "
+ and activitytypeld="Browsing®" and finishtime is not null”
+ and starttime is not null *;

// (if we only want to get newest keywords) + '
//and DateDiff("h", starttime, now()) < " + notOlderThanHours;

System.out.printin(sql);

ResultSet rs = stmt.executeQuery(sql);
rs_.next();
double maxTime
double avgTime

rs.getDouble(1);
rs.getDouble(2);

// now get keywords
sql = "select t2.kText, t2.rating from SessionActivity as t1 "
+ " INNER join keyword as t2 on tl.sessionactivityid "

"= t2._sessionactivityid "

' where tl.sessionid = *"

sessionld._replace(*""",

" and tl.starttime is not null

"and tl.finishtime is not null
and DateDiff("s", starttime, finishtime) >= "

avgTime + " '';

+ 4+ + + ++ o+

rs = stmt.executeQuery(sql);

HashMap<String, Double> keywords = new HashMap<String, Double>();
while(rs.next())
(keywords, rs.getString(l), rs.getDouble(2));

// printed and saved pages

sql "select t2_kText, t2.rating*"+modForStoredPages+" '
"from SessionActivity as t1

" INNER join keyword as t2 on tl.sessionactivityid = t2"
"".sessionactivityid "
" where tl.sessionid =
sessionld.replace(*'"", """") + " and (activitytypeld "
"="Printing" or activitytypeld="Saving® )";

+ 4+ + + +

rs = stmt.executeQuery(sql);
while(rs.next())
addKeyword(keywords, rs.getString(1l), rs.getDouble(2));

// make a vector from n most popular keywords
TermVector vector = new TermVector();
for(String s:keywords.keySet())

vector.put(s, keywords.get(s));

return vector.topN(maxKeywordsUsed) ;




£ UserActivityLogger
Attributes
package Connection conn
package Statement stat
private int LastActionld = -1
Operations

public UserActivityLogger( Userinterface Mainlnstance )

public Connection getConnection( )

public void logOnExit( )

private void logLastActionEnds( )

public void clearSessionData( String sessionid )

public void log( String sessionid, String ativityType, String desc, String url, TermVector keywords )

UseriInterface mainlnstance;
Connection conn;
Statement stat;

public UserActivityLogger(Userinterface Mainlnstance)

{

mainlnstance = Mainlnstance;

Class.forName(''sun. jdbc.odbc.JdbcOdbcDriver'™);
// set this to a MS Access DB you have on your machine
String filename "C:/Test/implicit_user_profile.mdb";
String database "jdbc:odbc:Driver={Microsoft Access Driver "
+ "(*.mdb)};DBQ=";
database += filename.trim()
+ "";Driverl1D=22;READONLY=true}"; // add on to the end
// now we can get the connection from the DriverManager
conn = DriverManager .getConnection(database, ", "'");




logLastActionEnds

// Only used to save time when action was ended
private int LastActionld = -1;

private void loglLastActionEnds()

{
// save
if( LastActionld = -1)
SimpleDateFormat sdf
= new SimpleDateFormat("'yyyy-MM-dd hh:mm:ss'™);
String sql = "update SessionActivity set finishtime = *"
+ sdf._format(new java.util_Date()) + "* "
+ "where sessionid = "
+ mainlnstance.getSessionlD().replace("""", """")
+"" and sessionactivityid = " + LastActionld+""";
try {
stat = conn.createStatement();
stat._execute(sql);
} catch (Exception ex) {
System.out.printin(ex.toString());
ex.printStackTrace(System.err);
}
finally
{ try {stat.close(); } catch(SQLException e){} }
}
LastActionld = -1;
}
log

public void log(String sessionid, String ativityType, String desc,
String url, TermVector keywords) {

SimpleDateFormat sdf = new SimpleDateFormat("'yyyy-MM-dd hh:mm:ss™);

"insert into SessionActivity(sessionid,activitytypeld,”
“starttime,finishtime,parameter) "

“"values("" + sessionid.replace(’""", """")

LT+ ativityType +
sdf.format(new java.util.Date())
UONULL, *™ 4+ url + 7)™

String sql

+ o+ +

stat = conn.createStatement();

// Insert session activiti

stat._execute(sql); //, Statement.RETURN_GENERATED KEYS);

// rs = stat.getGeneratedKeys(); // not suported in this DB

ResultSet rs = stat.executeQuery(‘'select max(sessionactivityid)"
+ " from SessionActivity');

rs_.next();
int sessionactivityid = rs.getint(l);
rs.close();




// remember the action ID
if(ativityType.equals('Browsing™))

logLastActionEnds(); // save end time for previous document
this.LastActionld = sessionactivityid;

}

// Insert keywords
Java.util_lterator it = keywords.termlterator();
while (it.hasNext())

{
String word = (String) it.next();
double rating = keywords.get(word);
sql = "insert into keyword(sessionactivityid,"
+ "kText,rating) values(" + sessionactivityid + ",""
+ word.replace(C*'"™, "\"") + """, " + rating + ")";
stat._execute(sql);
}
}
clearSessionData

public void clearSessionData(String sessionld)
{
stat.execute('delete from keyword where sessionactivityid in "
+ "(select ID from SessionActivity where sessionid=""
+ sessionld.replace(’""™, """") + "")');
stat._execute('delete from SessionActivity where sessionid=""
+ sessionld.replace('"™, """") + ""'");




| Userinterface

Attributes
private JTextArea sessionTextBox = null

private JRadioButton rb_Google = null
private JRadioButton rb_Yahoo = null
private JButton sessionClearButton = null
private JButton searchButton = null
public JList jIResults

public JTextArea jtaResults

public JTextArea jtaKeywords

private WebBrowser webBrowser

Operations
public void actionPerformed( ActionEvent evt )

private void clearSession( )

public void doSearch( )
r \ J

public void setText_Keywords( String text )

public void setText_Result( List<String> urls )

public Userlnterface( WebBrowser wb )

public String getSessionID( )

public void logCurrentActivity( String activityType, String description )
public void init( )

public void main(_String args[0..*] )

actionPerformed

public void actionPerformed(java.awt.event._ActionEvent evt)

{

if(evt.getSource() == sessionClearButton)

{

clearSession();

if(evt.getSource() == searchButton)
{

}

doSearch();

}




public void doSearch()

{

TermVector vector = Searching.createVector(
ActivitiLogger.getConnection(), getSessionlD());

if(vector == null)

{
setText_Keywords(''No data (datatabase error)™);
return;

}

// display vector
setText_Keywords(vector.toString());

if(vector.size() == 0)

{
setText_Keywords(’'No keywords for that id.");
return;

}

// search for keywords in yahoo API

String[] list = new String[vector.size(Q];

Iterator it = vector.termlterator();

int idx = 0;

while(it.hasNext()) list[idx++] = it.next().toString();

// find urls for keywords
Searching.APl_TYPE api = rb_Google.isSelected()
? Searching.API_TYPE._API1_GOOGLE :
Searching.AP1_TYPE.API_YAHOO;

Java.util _List<String> urls = Searching.searchForUrl(list, api);

// sort by similarity to the implicit vector
RAMSearchEngine rse = new RAMSearchEngine();

for(String url:urls)

HTMLDocument objDoc = new HTMLDocument('<html></html>"");
TermVector documentKeywords = Searching.findKkeywords(url);
documentKeywords.normalize();

rse.addDocument(url, objDoc.getFullContent(), documentKeywords);

}

vector.normalize();
ValueSortedMap map = rse.retrieveDocuments(vector, 20);

urls.clear();
Iterator keylterator = map.keylterator();
while(keylterator.hasNext())
{
Object key = keylterator._next();
urls.add((String)key);

}

// display result
setText_Result(urls);

}




logCurrentActivity

public void logCurrentActivity(String activityType,
String description)

{
// Tind keywords
TermVector keywords = Searching.findKeywords(webBrowser
-getURL() -toString());
// save to the database
Activitilogger.log(getSessionlD(), activityType, description,
webBrowser.getURL() .toString(), keywords);
}
clearSession

private void clearSession()

{
}

ActivitiLogger.clearSessionData(sessionTextBox.getText());




% &

UserActivitylLogger userActivitylLogger;

public enum UserActivityType

{ _

Browsing,

Printing,

Saving,

SearchinkExplicitly,

Exit // when the window is closed
}
public SearchSystem()
{

userActivitylLogger = new UserActivitylLogger();
}
logUserActivity

public void logUserActivity(String sessionld,
UserActivityType type, String url)
{

}

logUserActivity(sessionld, type, url, null);




clearSessionData

public void clearSessionData(String sessionld)

{
userActivitylLogger.clearSessionData(sessionld);
}
logUserActivity

public void logUserActivity(String sessionld,
UserActivityType type, String url,
TermVector keywords)

// find keywords if not given
if(keywords == null) keywords = Searching.findKeywords(url);

switch(type)

case Browsing:
userActivitylLogger.log(sessionld, "Browsing"™, "',
url, keywords);
break;

case Saving:
userActivitylLogger.log(sessionld, "Saving™, "',
url, keywords);
break;

case Printing:
userActivitylLogger.log(sessionld, "Printing"”, "',
url, keywords);
break;

case SearchinExplicitly:
userActivitylLogger.log(sessionld, "ExplicitSearch™, "',
url, keywords);
break;

case Exit:
userActivitylLogger.logOnExit();
break;
}
}




doExplicitSearch

public List<String> doExplicitSearch(String sessionlid,
Searching.AP1_TYPE apiType, String strKeywords)
{

// replace =", *,", " " to "+°
strKeywords = strKeywords.replace("=", "+7)
.replace(",", "+").replace(" ", "+");

TermVector tvUserPref = createUserPreferenceVector(strkKeywords);

if(tvUserPref == null)

{
List<String> result = new LinkedList<String>(Q);
result.add("[error in keywords formating]');
return result;

}

System.out.printIn(" User Preference Vector : "
+ tvUserPref._toString());

// search in yahoo
String[] keywords = strKeywords.split("\\+");
List<String> webSearchApiResult = Searching
-searchForUrl (keywords, apiType);

// order results by similarity

List<String> results = sortDocumentBySimilarity
(webSearchApiResult, tvUserPref);

return results;

createUserPreferenceVector

private TermVector createUserPreferenceVector(String strPreferences)

{
try

{
return new TermVector(strPreferences);
}
catch(Exception e) {System.out.println(e.toString()):}

return null;




dolmplicitSearch

public List<String> dolmplicitSearch(String sessionlid,
Searching.AP1_TYPE apiType)
{

TermVector vector = Searching.createVector(
userActivitylLogger.getConnection(), sessionld);

if(vector == null)

{
List<String> result = new LinkedList<String>();
result.add(*'[cannot get implicit keyword from the database]™);
return result;

}

// search for keywords in yahoo API
String[] list = new String[vector.size(Q)];
Iterator it = vector.termlterator();
int idx = 0;
while(it.hasNext())

list[idx++] = it.next().toString();

// Tind urls for keywords
Java.util _List<String> urls = Searching.searchForUrl(list, apiType);

// sort and limit the number of results to top maxNumberOfResults
List<String> results = sortDocumentBySimilarity(urls, vector);

// display result
return results;

}




doHybridSearch

public List<String> doHybridSearch(String sessionlid,
Searching.APl_TYPE apiType, String strKeywords)

// replace "=", ",", " " to "+°"
strKeywords = strKeywords.replace("=", "+7)
.replace(",", "+").replace(" ", "+");

TermVector explicitUserPreferences
= createUserPreferenceVector(strkeywords);

TermVector implicitUserPreferences
= Searching.createVector(
userActivitylLogger.getConnection(),
sessionld);

if(explicitUserPreferences == null)

{
List<String> result = new LinkedList<String>();
result_add(’'[error in getting explicit keywords]™);
return result;

}

if(implicitUserPreferences == null)

{
List<String> result = new LinkedList<String>();
result.add("'[cannot get implicit keyword from the database]');
return result;

}

// create hybrid vector
TermVector combinedPreferences = createHybridVector
(explicitUserPreferences, implicitUserPreferences);

// search in base API - only use explicit keywords
String[] keywords = strKeywords.split("\\+");
List<String> webSearchApiResult
= Searching.searchForUrl (keywords, apiType);

// order results by similarity to the combined vector
List<String> results = sortDocumentBySimilarity(webSearchApiResult,
combinedPreferences);

return results;

}




createHybridVector

private TermVector createHybridVector(
TermVector explicitUserPreferences,
TermVector implicitUserPreferences)

{

// if implicit vector is empty, then return the explicit vector

if(implicitUserPreferences.size() == 0)

return explicitUserPreferences // use topN to create a copy
-topN(explicitUserPreferences.size());

// Tind the maximum weight from the implicit vector (always first)
String bestImplicitkeyword = (String)implicitUserPreferences
-termlterator().next();
double bestImplicitValue = implicitUserPreferences
-get(bestimplicitkeyword);

// create a combined vector
TermVector result = new TermVector();

// add all keywords from explicit results

// - the rating will be changed if this keywords exists in the
// impicit vector

result_putAll(explicitUserPreferences);
result_scaleBy(bestimplicitValue);

// add all keywords from implicit preferences to keywords
//from explicit preferences

Iterator it = implicitUserPreferences.termlterator();
while(it.hasNext())

{
String key = (String)it.next();
double rating = (explicitUserPreferences.get(key)
* bestimplicitValue)
+ implicitUserPreferences.get(key);
result.put(key, rating);
}

return result;

}




sortDocumentBySimilarity

private List<String> sortDocumentBySimilarity(List<String>

{

webSearchAPIResult, TermVector preferences)

// find keywords for each of the documents
HashMap<String, TermVector> documents
= findKeywords(webSearchAPIResult);

// create internal search engine for similarity comparison
RAMSearchEngine rse = new RAMSearchEngine();
for(String url:webSearchAPIResult)

{
TermVector documentKeywords = documents.get(url);
// Searching.findKeywords(url);
if( documentkKeywords != null )
rse.addDocument(url, ', documentKeywords);
}
}

List<String> results = new LinkedList<String>();

// get document sorted by similarity to preference vector
ValueSortedMap vsm = rse.retrieveDocuments(preferences, 20);

Java.util_lterator itr = vsm_keylterator();
while (itr._hasNext()) // add next url
results.add(itr.next().toString());

return results;




retrieveDocuments — from RAMSearchEngine.jave (IGLU library)

public ValueSortedMap retrieveDocuments(TermVector vector, int numSimilar)

{
ValueSortedMap results = new ValueSortedMap();

// for each doc
Iterator doclt = idVectorMap.keySet().iterator();
while(doclt.hasNext())

{

// get similarity to vector

Object thisltem = doclt.next();

TermVector thisVec = (TermVector)idVectorMap.get(thisltem);
double similarity = getSimilarityScore(vector, thisvVec);

if(similarity > 0)
results.put(thisltem, similarity);

}

if(numSimilar > 0)
results._truncateTo(numSimilar);

return results;

}

// from RAMSearchEngine. java
public double getSimilarityScore(TermVector vectorl, TermVector vector2)

{

double result = 0;

Iterator it = vectorl._termlterator();
while(it.hasNext())

{
String thisTerm = (String)it.next();
result = result + vectorl.get(thisTerm) * vector2.get(thisTerm);

}

return result;




findKeywords

private HashMap<String, TermVector> tmpDocumentKeywords;
private int tmpCompletedThreads = O;

// multithreaded approach to finding keywords in many documents

private HashMap<String, TermVector> findKeywords(List<String> documents)
{

// prepare table for the results

tmpDocumentKeywords = new HashMap<String, TermVector>();

for(String url:documents) tmpDocumentKeywords.put(url, null);

tmpCompletedThreads = 0;
for(int 1=0; i<documents.size(); i++)

{
// start one thread per document
KeywordsThread t = new KeywordsThread();
t.url = documents.get(i);
t.start();

}

// wait till all threads are completed
while(tmpCompletedThreads < documents.size())
try { Thread.sleep(100); } catch(Exception e){}

return tmpDocumentKeywords;

}

KeywordsThread

public class KeywordsThread extends Thread

{
public String url;

@0verride
public void run()

{

TermVector tv = null;
try
{

3
catch(Exception €) { }

finally
{

tv = Searching.findKeywords(url);

synchronized (tmpDocumentKeywords)

{
tmpDocumentKeywords.remove(url);
tmpDocumentKeywords.put(url, vec);
tmpCompletedThreads++;




private WebBrowser webBrowser;
private SearchSystem searchSystem;

public static void main(String[] args)
{

SearchSystem system = new SearchSystem();

Userlinterface ui = new Userlnterface(system);
ui .setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

ui.pack(Q;
ui.setVisible(true);




DolmplicitSearchActionPerformed

private void jbtn_DolmplicitSearchActionPerformed(ActionEvent evt)
{
// search
List<String> result = this.searchSystem.dolmplicitSearch(
sessionTextBox.getText(),
rb_Yahoo.isSelected()
? Searching.API_TYPE.API1_YAHOO
: Searching.APl_TYPE.API_GOOGLE);
L]

Jbtn_DoHybridSearchActionPerformed

private void jbtn_DoHybridSearchActionPerformed(ActionEvent evt)
{

// remove old result

this.jta Results.setText(""");

// search
String keywords = this.jtaExplicitKeywords.getText();
List<String> result = this.searchSystem.doHybridSearch
(sessionTextBox.getText(),rb_Yahoo.isSelected()?
Searching.AP1_TYPE.API_YAHOO:Searching.APl_TYPE
-AP1_GOOGLE, keywords);

// display the result
L]

//-- store search history in the database

this.searchSystem. logUserActivity(sessionTextBox. getText(),
SearchSystem_UserActivityType.SearchinExplicitly,
Searching.buildVectorFromString(keywords));
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