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Abstract

(ETL) of the data related to the ACTIVE case studies and td\thiee KnowledgeWork Space AKWS)

system.The a&tual deliverablecode with a readme filés located in the ACTIVE project subversion
repository. The purpose of this deliverable is describethe frst version ofthe software which aims at
extracing the data from the systems of the ACTIVE case study partners and the developed AKWS system.
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validaion process where feedback frahe end users anthe project partners will be collected to aid in
planning the next release of tB&L module The deliverable also describes how semantically enabled social

browsing solution called LiveNetLife will be usén ACTIVE.
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Executive summary

As planned in the projedfontext Miningis addressed heme connection with thé\KWS prototype and the
requirements of the ACTIVE case studieSherefore, w created afirst prototype for Extracting,
TransformingandLoading(ETL) of thedata irio the analytical functionalities and services developed in the
scope of WP2The prototype extrastdataout of theAKWS system and other instrumented systems of the
case study partners, transforms it into Time, Network, TilteT) structure and stores it into the TNT Store
described inD2.1.1 Construction of the probabilistic temporal process model for knowledge pes¢tp

and implementeéh D2.1.2 Simulator of knowledge processes through probabilistic temporal prod@$ses
The datawhichis subject to this ETL processing with the developed maddule following:

1. AKWS stream of events directly routed into the ETL tool
2. AKWS log of events stored in a form of an xml file

3. Cadence log of a desigrocess

4. Accenturedlocuments

What is more, we describe how existing web service for semantically enabled social browsing called
LiveNetLife can be used in the scope of ACTIVE for the purpose of connecting knowledge workers who are
working in similar ontext or on similar tasks.
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Abbreviations

ETL - Extraction, Transformatior,oading
TNT - Text, Network, Time
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1 Introduction

Context Miningis developed on thdataresulting fromthe AKWS prototype anthe data directly provided

by the ACTIVE case studies partners followitng requirenents ¢ the ACTIVE case studie®\s the first
preconditioning step for data analysise wreated aoftwareprototype for Extracting, Transforming and
Loading (ETL process}he data into the ACTIVE analytical serviced/hat is morewe describe hovthe

existing web service for semantically enabled social browsing called LiveNetLife can be used in the scope of
ACTIVE for the purpose of connecting knowledge workers who are working in similar context or on similar
tasks.

The described ETLprototype extracts data out of the AKWS system and other instrumented systems of the
case study partners, transforms it into &jriletwork, TimegTNT) [1] structureready for data miningnd

stores it into the TNT Storamplemented andiescribed in[2]. The data which is subject to this ETL
processing with the developed module is the following:

1. AKWS stream of events directly routed into the ETL tool
2.BT log of events as captured AKWS stored n a form of an xml file
3. Cadence log of a design process
4. Accenturelocuments
Thedevelopedsoftware deliverables located in the ACTIVE project subversion repository

http://svn.activeprojecteu/active/repos

/wp2/d221/bin
directory.The oftware deliverablés provided informohzippac kage and t he rel ated
e ActiveETLTool.zip
e ActiveETLTool readme.doc

The ActiveETLTool_readme.doc contaidetailed instructions for installing, running and validating the
software functionality.

The LiveNetLife web service will enable knowledge workers to become aware of each other when working
in similar context or on similar tasks. We describe the sermiwk its unique capabilities together with
highlighting the possibilities of its use for the ACTIVE purposes.

The rest of this documerd organized as followsSection 2 describes how the AKWS data stream coming
out of ACTIVE instrumented tools is extradi, transformed and loaded into the TNT Store. What is more,
this section also explaiiSTL process in the scope of BT case study lama the xml log created out of the
AKWS data stream can be loaded into the TNT. Section 3 explains the ETL grotlesscope ofCadence
case studySection 4 explains the transformation of distdhe scope ofAccenturecase studySection 5
gives an overview of thpossibilities forLiveNetLife functionality used in ACTIVEWe conclude with a
summaryof the deliverable ifsection 6
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2 Extraction, Transformation and Loading of the AKWS data
stream

In this section we describe the ActiveETLToehichsubsumes the stream of data coming out of the AKWS
system and stores it inside the TNT std first describe the data stream created by the AWKS system and
then how we transform this stream for the purposes of storing it i Xie mining store.Finally, we
describe how théog of such events produced by the ACTIVEMessageConsumédnebis al® processed

in the same way.

2.1 AKWS data stream

The AWKS system developed inside ACTIVE aims at providing help to the knowledge worker with
managing his computer system working environment in order to become more effective when working with
a computer sysm [5]. In order to achieve this goal the AKWS system is instrumented so that all the user
interactions with the system are recorded with the purpose of analysis and search for hidden patterns which
give more insight into how the knowledge worker coulddoee more efficient by exploiting theses patterns.

The AKWS system currently supports the instrumentation of the folloapptjcations p):
e Internet Explorer
e MS Outlook
e MS Word

The data stream coming out of these instrumented applications describ&sinieesictions with these
applications in a form of XML fragmentslThe specific events captured inside AKWS system and their xml
representation are describeddetail in [5]. The currently supporteevents captred by the AKWS system
include:

e Word FileRead
Word File Update
Email View
Email Send
Email Reply
Web Browser Navigate

For instance, the event of a user browsing to a web page (WebNavigatéekerd)ded and streamed out
of the AKWS systenin the xml fragmentlisplayed as Code Snippet 1Figure 1.

<NavigateEvent>
<EventDomain>PrimitiveEvents</EventDomain>
<DateTime>05/03/2009 12:23:43</DateTime>
<Task>None for now</Task>
<TaskContext>591e47907e7#11de87a10012f0a6065e</TaskContext>
<User>nick</User>
<EventType>WebBrowserEvent</EventType>
<Operation>NavigateEvent</Operation>
<OutputParameter>
<ID>http://semantic.info.bt.co.uk/wiki/index.php/Main_Page</ID>
<URL>http://semantic.info.bt.co.uk/wiki/indexap/Main_Page</URL>
</OutputParameter>
</NavigateEvent>

Figure 1Code Snippet-IXML fragment encoding the Web Navigate Event as it is received from the AKWS
system.
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The AKWS systenobserveshe user interactions insideetlelient computer system and forwards them to the
Event Bus servicgs]. The EventBus service enables to consume these events by any software component
which registers with the event bukhis is the mechanism we used to enable the ActiveETLProces®tool t
consume the AKWS events.

2.2 ETL of AKWS Data Stream

The process oéxtracting,transformingand loading othe AKWS data stream into the form suitable for
storing with the TNT store and then lafer analysis is explained in this section. The procesxjained
for every type of event separately.

2.2.1 Word File Read Event

The example of a WorReadFile event, coming out of the AKWS system is encoded in the following two
XML code snippetsin the Code SnippeR the fragmentdescribeghe event of somebodeading a file.
Among other informationit gives detailed information on who is the document reader, the time of the event
occurrence and thiecal addres®f the document. Code Snippeir8Figure 3 on the other hand describes
the actual content of théd, which was read by these as described &Sode Snippet th Figure 2

<WordReadFile>
<EventDomain>PrimitiveEvents</EventDomain>
<DateTime>05/03/2009 12:52:46</DateTime>
<Task>None for now</Task>
<TaskContext8ece8078098211de87860012f0a6065e</TaskContext>
<User>nick</User>
<EventType>WordEvent</EventType>
<Operation>WordReadFile</Operation>
<InputParameter>
<ID> fdd26de6924f49a5b5179e06259be728/ID>
<DocumentName>Gdocuments and setting92516228esktopbid2\job
massey.doc/DocumentName>
</InputParameter>
</WordReadFile>

Figure 2 Code Snippe? - XML fragment encoding the Read File Event as it is received the\KWS
system.

<Message>
<ReceivedAt>05/03/2009 12:52:41</ReceivedAt>
<Type>File</Type>
<GrouplD>9328f006203d46ccbe5143ba925160f9</GrouplD>
<File>WordFile_fdd26de&24f49a5b5179e06259be728 job massey.doc</File>
</Message>
<Message>

Figure 3 Code Snippet 3 XML fragment encoding the content of the word file read as described by Read
File Event in Code Snippet 1.
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Information Extraction

Out of the data in the form of XML fragments we extiaébrmation on Time, Network and Text (TNT) by
reading when did the event occur (Time), who is the person reading the document (Network) and what is the
textual content written in the document (Text).

Information Transformation

The extracted informatiois transformed in the following way:
e Temporal Information is preserved as it is
¢ Network information about the user reading the fiisef namgcan beransformed into the user's
email user email)
e Textuallnformation is preserve@nd assigned a talgatthis text is thenputto the knowledge
worker.

Information Loading

The transformed information is loaded into the TNT stdéeery person istored as a separate network
entity. Textual information of the read document is added to the network ergtityidion together with the
time stamp and thieputtag

222 Word File Update Event

The example of a Word Update File event, coming out of the AKWS system is encoded in the following two
XML code snippets. l€ode Snippet 4 Figure 4 the fragment descrés the event of somebody updating

word file. Among other informatiqrit gives detailed information on who is the documeditor, the time of

the event occurrence and the local address ofidlbament itself. Code Snippetih Figure 5describes the
actual content of the filbefore modification, which was updated by the uae described in Code Snippet 4

in Figure 4 Code Snippet & Figure @lescribes the actual content of the fifeer the modification, which

was updated by the usas described in Code Snipget

<WordUpdateFile>
<EventDomain>PrimitiveEvents</EventDomain>
<DateTime>05/03/2009 12:52:39</DateTime>
<Task>None for now</Task>
<TaskContext>8ece807098211de8786:0012f0a6065e</TaskContext>
<User>nick</User>
<EventType>WordEvent</EventType>
<Operation>WordUpdateFile</Operation>
<InputParameter>
<ID>b608b3e511c64c889b0b4adabab9clde</ID>
<DocumentNameg&:\documents and setting92516228esktopbid2\job
massey.doc</DocumentName>
</InputParameter>
<OutputParameter>
<ID>
</ID>
<DocumentName>Qdocuments and setting92516228esktopbid2\job
massey.doc</DocuemtName>
</OutputParameter>
</WordUpdateFile>

Figure 4 Code Snipped - XML fragment encoding the Update File Event as it is received from the AKWS
system.
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<Message>
<ReceivedAt>05/03/2009 12:52:41</ReceivedAt>
<Type>File</Type>
<GrouplD>9328f006203d46ccbe5143ba925160f9</GrouplD>
<File>WordFile_fdd26de&24f49a5b5179e06259be728 job massey.doc</File>
</Message>

Figure 5 Code Snippet 5 XML fragment encoding the comeof the word file read as described by @
File Event in Code Snippet 4

<Message>
<ReceivedAt>05/03/2009 12:52:41</ReceivedAt>
<Type>File</Type>
<GrouplD>9328f006203d46ccbe5143ba925160f9</GrouplD>
<File> WordFile_1d87dd447594bbbbcbGe9959ce4ae66 job massey.doc</File>
</Message>

Figure 6 Code Snippeb - XML fragment encoding the content of the word file read as described téJpd
File Event in Code Snippet 4

Information Extraction

Out of the data in the form of XML fragments we extract information on Time, Network and Text (TNT) by
reading when did the event occur (Time), who is the person updating the document (Network) and what is
the textual content of the documémext) before and after the update.

Information Transformation

The extracted information is transformed in the following way:
e Temporal Information is preserved as it is
¢ Network information about the usepdatingthe file (user namgcan beransformednto the user's
email user email)
¢ Textuallnformation of the document before the update is preserved and assigned a tag that this text
is theinputto the knowledge worker. Textulmformation of the document after the update is
preserved and assignedag that this text is theutputof the knowledge worker.

Information Loading

The transformed information is loaded into the TNT stdmput textual information of theupdated
document is added to the network entifythe person updating the documargether with the time stamp
and theinputtag Output &xtual information of theipdateddocument is added to the network entifythe
person updating the documéagether with the time stamp and thaputtag

2.2.3 Email View Event

The example of an Ema¥iew event, coming out of the AKWS system is encoded in the following two

XML code snippets. In Code Snippein Figure 7 the fragment describes the event of somebody reading an
email message. Among other informatidrgives detailed information onlwo are the sender and recipient

of the message, the time of the event occurrence and subject, body and attachments of the message. Code
Snippet8 describes the actual content of the message attachment.

<ViewMailEvent>

© ACTIVE consortium 2008 Pagel3 of (28)
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<EventDomain>PrimitiveEvents&€ventDomain>
<DateTime>05/03/2009 12:49:59</DateTime>
<Task>Working on deliverabke/Task>
<TaskContext>8ece807098211de8786:0012f0a6065e</TaskContext>
<User>nick</User>
<EventType>EmailEvent</EventType>
<Operation>ViewMailEvent</Operation>
<InputParameter>
<ID>3f6bc10e551d48849e7576c634f5d1eb</ID>
<From>nick.kings@bt.com</From>
<To>Kings,NJ,Nick,CXR3 R,nick.kings@bt.com;</To>
<Subject>
</Subject
<Cc>
</Cc>
<Attachments>
<Attachment>Context_scenario_b_pw.docx</Attachment>
</Attachments>
<Body>
</Body>
</InputParameter>
</ViewMailEvent>

Figure 7 Code Snippet - XML fragment encoding the View Email Event as it is received from the AKWS
system.

<Message>
<ReceivedAt>05/03/2009 12:52:41</ReceivedAt>
<Type>File</Type>
<GrouplD>9328f006203d46ccbe5143ba925160f9</GrouplD>
<File>WordFile_fdd26de&24f49a5b5179e06259be728 job massey.doc</File>
</Message>
<Message>

Figure 8 Code Snippet 8 XML fragment encoding the content of the file attached to thesage encoded
in Code Snippet.7

Inf ormation Extraction

Out of the data in the form of XML fragments we extract information on Time, Network and Text (TNT) by
reading when did the Email View Event occur (Time), who is the person viewing the message (Network),
who are the senders areteives of the message (Network) and what is the textual content of the message
subject and body(Text). If message attachments contain textual content then we extract text out of these as
well (Text)

Information Transformation

The extracted information isansformed in the following way:
e Temporal Information is preserved as it is
¢ Network information about the user reading the messssgr amgis transformed into the user's
email (ser email)
e Textuallnformationis preserved and assigned attaatthis text is the (1jnputto the knowledge
worker, (2)inputto the message recipient and (3) outifthe message sender

Information Loading
Pagel4 of (28) © ACTIVE consortium 2008
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The transformed information is loaded into the TNT stdmput textual information of theéead emailis
added to the network entitf the person reading the documérgether with the time stamp and tin@ut
tag Input extual information of theead emails added to the network entibf other recipients reading the
documenttogether with the time amp and thenput tag Output extual information of theead emailis
added to the network entibf senders reading the documeagether with the time stamp and th&puttag

2.2.4 Email Send Event

The example of an Email Send event, coming out of the AlKW¢&m is encoded in the following two

XML codesnippets. In the Code Snippeitr9Figure Sthe fragment describes the event of somebody sending

an email message. Among other information it gives detailed information on who are the sender and

recipient ofthe message, the time of the event occurrence and subject, body and attachments of the message.
The content of the message attachments are transported in an xml fragment equivalent to the already
describedCode SnippeBin Figure 8

<SendMailEvent>

<EventDomain>PrimitiveEvents</EventDomain>
<DateTime>05/03/2009 16:24:28</DateTime>
<Task>None for now</Task>
<TaskContext>418dbce098211de87860012f0a6065e</TaskContext>
<User>nick</User>
<EventType:EmailEvent</EventType>
<Operation>SendMailEvent</Operation>
<OutputParameter>

<ID>19e62815bf60-4d85a5bd2366c4b19d16</ID>

<From>nick.kings@bt.com</From>

<To>Jure Ferlez,Jure.Ferlez@ijs.si;</To>

<Sulect>RE: Event capture log?</Subject>

<Cc>

</Cc>

<Attachments>

</Attachments>

<Body>Jure, our external server......

This email contains BT information, which may be privileged or confidential.

It is meant only for the individuals or entities named above. If you're not the intended recipient, note that
disclosing, copying, distributing or using this information is prohibited. If you've received this email in error,
please let me know immediately on ¢neail address above. Thank you. We monitor our email system, and
may record your emails.

British Telecommunications plc
Registered office: 81 Newgate Street London EC1A 7AJ
Registered in England no: 1800000
A
</Body>
</OutputParameter>
</SendMailEvent>

Figure 9 Code Snippet XML fragment encoding th8endEmail Event as it is received from the AKWS
system.
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Information Extraction

Out of the data in the form of XML fragment we extract information on Time, Network and Text (TNT) by
reading when did the Email Send Event occur (Time), who is the person sending the message (Network),
who are the senders areteiversof the message (Neork) and what is the textual content of the message
subject and body(Text). If message attachments contain textual content then we extract text out of these as
well (Text).

Information Transformation

The extracted information is transformed in thédieing way:
e Temporal Information is preserved as it is
¢ Network information about theeader ofthe messageuger namgis transformed into the user's
email user email)
e Textuallnformationis preserved and assigned a tag that this text is tloei{iyitto the knowledge
worker, (2)inputto the message recipient and ¢8fputto the message sender (if different from the
knowledge worker)

Information Loading

The transformed information is loaded into the TNT stémput textual information of thesent enail is
added to the network entityf the person sending the messéagether with the time stamp and thetput
tag Input extual information of theead emailis added to the network entitf recipients of the message
togethemwith the time stamp anitheinputtag

2.25 Email Reply Event

The example of an Email Reply event, coming out of the AKWS system is encoded in the following two
XML code snippets. In Code Snipddin Figure 1Qthe fragment describes the event of somebody replying
to an email message. Among other informatibgivesdetailson who are the sender and recipient of the
new message, who are the sender and recipients of the original message being repliechéootliedi

event occurrence, subject, body and attachments of both the original message and the replyAgassage.
xml similar toCode Snippe8 describes the actual content of the message attachment.

<ReplyMailEvent>
<EventDomain=PrimitiveEvents</EventDomain>
<DateTime>06/03/2009 13:06:56</DateTime>
<Task>None for now</Task>
<TaskContext>591e47907e%11de87a10012f0a6065e</TaskContext>
<User>nick</User>
<EventType>EmailEvent</EventType>
<Operation>ReplyMailEvent</Operation>
<InputParameter>
<ID>79¢c61c947d884eea9976cbd01070f03c</ID>
<From>nick.kings@bt.com</From>
<To>Kings,NJ,Nick,CXR3 R,nick.kings@bt.com;Davies,NJ,John,CXR3 R,john.nj.datiss@b
...<[To>
<Subject>RE: Terms of service for a skip hire</Subject>
<Cc>Hawkins,JA,Jon,CRF R,jon.hawkins@bt.com;</Cc>
<Attachments>
</Attachments>
<Body>means that they prefer cash as the VATman ddesnv about it.

British Telecommunications plc
Registered office: 81 Newgate Street London EC1A 7AJ
Registered in England no: 1800000
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</Body>
</InputParameter>
<OutputParameter>
<ID>16b6a48a745c4bctb711e85a07f2be8e</ID>
<From>nick.kings@bt.com</From>
<To>Oliver,A,Adam,CXR8 R,adam.2.oliver@bt.com;Davies,NJ,John,CXR3
R,john.nj.davies@bt.com;Weeks,R,Richard, CXR3 R/To>
<Subject>RE: Terms of service for a skip hire</Subject>
<Cc>Hawkins,JA,Jon,CRF R,jon.hawkins@bt.com;</Cc>
<Attachments>
</Attachments>
<Body>Ah, neone won the prize.

British Telecommunications plc
Registered office: 81 Newgate Street London EC1A 7AJ
Registered in England nd800000
A
</Body>
</OutputParameter>
</ReplyMailEvent>
</Event>
</Message>
<Message>

Figure 10 Code Snippet 10 XML fragment encoding thReply Email Event as it was received from the
AKWS system.

Information Extraction

Out of the data in the form of XML fragmente extract information on Time, Network and Text (TNT) by
reading when did the Email Reply Event occur (Time), who is the person sending the reply message
(Network), who are the senders amaeiversof the original and reply message (Network) and what is the
textual content of the reply and original message subject and body(Text). If any message attachments contain
textual content then we extract text out of these as well (Text)

Information Transformation

The extracted information is transformed in the following way:

e Temporal Information is preserved as it is

¢ Network information aboutender ofthe reply messageuser namgis transformed into the user's
email (ser email)

¢ Textuallnformation of the reply message preserved and assigned a tag that this text is the (1)
outputto the knowledge worker, (M)putto the message recipient and ¢8fputto the message
sender (if different from the knowledge worker)

e Textuallnformation of theoriginal message is preserved and assigned a tag that this text is the (1)
inputto the knowledge worker, ()putto the message recipients (if any are different from the
knowledge worker) and (utputof the message sender (if different from the kremgle worker)

Information Loading
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The transformed information is loaded into the TNT stOnatput £xtual information of theeplied emaiis
added to the network entibf the person sending the messtagether with the time stamp and thaput

tag Input extual information of theeplied emails added to the network entity recipients of the message
togethemwith the time stamp and theput tag

2.2.6 Web Browser Navigate

The example of a Web Browser Navigate event, coming out of the AKWS systecpided in the

following XML code snippet. In the Code Snippdtith Figure 11the fragment describes the event of

somebody opening a web page at some web address. Among other information it gives detailed information
on who is the person using the word wide web, the time of the event occurrence and the internet address of
the openedveb page.

<NavigateEvent>
<EventDomain>PrimitiveEvents</EventDomain>
<DateTime>05/03/2009 12:23:43</DateTime>
<Task>None for now</Task>
<TaskContext>591e47907e#11de87a10012f0a6065e</TaskContext>
<User>nick</User>
<EventType>WebBrowserEvent</EventType>
<Operation>NavigateEvent</Operation>
<OutputParameter>
<ID>http://semantic.info.bt.co.uk/wiki/index.php/Main_Page</ID>
<URL>http://semantic.info.bt.co.uk/wiki/index.pihain_Page</URL>
</OutputParameter>
</NavigateEvent>

Figure 11 Code Snippet 11 XML fragment encoding the content of tiéeb Browser Navigate eveas
describeds it was received from the AKWS system

Information Extraction

Out of the data in the form of XML fragments we extract information on Time, Network and Text (TNT) by
reading when did the event occur (Time), who is the pdismnsing the interngNetwork) and what is the
textual content written in theage accessed by the ug@ext). We do that by reading the HTML content of

the page at the specifiéRL.

Information Transformation

The extracted information is transformed in the following way:
e Temporal Information is preserved as it is
¢ Networkinformation about the user reading the fils€r namgcan beransformed into the user's
email user email)
e Textuallnformationis preserved and assigned attaatthis text is thenputto the knowledge
worker.

Information Loading
The transformed fiormation is loaded into the TNT stodaput &extual information of theead web pages

added to the network entibf the person browsing the internegether with the time stamp and thput
tag
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2.3 Extraction, Transformation and Loading of the BT use case data
provided asAKWS Logs

The AKWS system can be setup to store all the events induced inside the system into a XML log file. The
implemented ActiveETLProcesxetool can be used to process such offline log as if it was a live data
stream. Code Sppet 2 in Figure 12shows portions of the XML log which was recorded at the BT
premises.

<Messages>
<Message>
<ReceivedAt>05/03/2009 12:18:05</ReceivedAt>
<Type>Text</Type>
<GrouplD>4d681936615e4304988d0dbba0390412</GrouplD>
<Event>
<NavigateEvent>
<EventDomain>PrimitiveEvents</EventDomain>
<DateTime>05/03/2009 12:18:05</DateTime>
<Task>None for now</Task>
<TaskContext>591e47907e#11de87a10012f0a6065e</TaskContext>
<User>nick</User>
<EventType>WebBrowserEvent</EventType>
<Operation>NavigateEvent</Operation>
<OutputParameter>
<ID>http://gf -gateway.nat.bt.com/blank.html</ID>
<URL>http://gf-gateway.nat.bt.com/blank.htmI</URL>
</OutputPamameter>
</NavigateEvent>
</Event>
</Message>
<Message>
<ReceivedAt>05/03/2009 12:18:10</ReceivedAt>
<Type>Text</Type>
<GrouplD>88429b614fc546b2a0fl-1d47dcb46146</GrouplD>
<Event>
<NavigateEvent>
<EventDomain=....

Figure 12 Code Snippeta- XML log of the AKWS events produced by the
ACTIVEMessageConsumexeservice.

The ActiveETLProcessxetool was implemented to consume such a log file as if it was connected to a live
stream of data. All the ETL techniques described in previous sections apply for the processing of this log as
well.
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3 Extraction, Transformation and Loading of the CADENCE
use case data

The Cadence use case data comes in a form of a log of Cadence engineer aEtigimeers areising
different tools tgoroduce chip designEvery time an engineer runs a tool a record or a "tick" is created. The
idea in ACTIVE is to analya these records to find the patterns which would enable Cadence management to
better understand the design prod@s

The cadence loghay comein the form of an XIL file, which is patly presented in Code Snippet 8
Figure 13 Eachrecord contains information ahe[4]:

e Id,id_start,id_end There are two typesf valid Id fields inthelog. The first one refers to tretart
of a tool and is called_startand the second refers to the completion of the job performed by the
tool and is calledd_end

e Engineer, Ticks also contaimnnonymizedogin information which corresponds to the designer
who used the tool. This information is contained inltiggn field;

e Context and other information; Severalfields describe context and other potentially useful
informationrelated to theengineeis work The designfield refeis to the part of the design being
worked on; thevbnamefield refers to the part of the Cadence workbench being usedjitbstone
field refers to the milestone of the design process being worked otgstigeld refers to the task
being worked on; théorksfield specifies if the number of parallel runs of the current task if these
exist; themoduledield specifies the modules or subcommands usedjyabmamdield specifies the
name of the machine running the job; limnamefield specifies the naenof the run and is an
aggregate of other fields; theorkdir field specifies the directory in which the job ran;thieractive
field specifies if the job required user input; tistatusfield specifies if the tool completed the job
successfully or it wafaulty in some way.

e Time. The log file also contains two fields specifying tae when the tool was startedtért_time
and the time it took to rurdqration).

<table>

<row>

<cell>id</cell> <cell>id_start</cell> <cell>id_end</cell> <cell>login</cell>
<cell>design</cell> <cell>wbname</cell> <cell>milestone</cell> <cell>task</cell>
<cell>forks</cell> <cell>modules</cell> <cell>hostname</cell> <cell>runname</cell>
<cell>start_time</cell> <cell>duration</cdl> <cell>reason</cell> <cell>workdir</cell>
<cell>interactive</cell> <cell>status</cell> <cell>start_string</cell> <cell>whbfile</cell>
<cell>planfile</cell> <cell>logfile</cell>

</row>

<row>

<cell /> <cell>256</cell> <cell>257</cell> <cell>&designer_1;</cell>
<cell>65nm</cell> <cell>ccd</cell> <cell>Msi</cell> <cell>do_ccd</cell>

<cell /> <cell>{0 custom}</cell> <cell>muvccsl2</cell> <cell>ccd/do_ccd</cell>
<cell>1211878471</cell> <cell>175</cell> <cell>atp</cell>
<cell>/projects/MNSICD/65nm/run/ccd</cell> <cell>1</cell> <cell>ok</cell>
<cell>Tue May 27 10:54:31 2008</cell> <cell /> <cell/> <cell />

</row> ...

Figure 13 Code Snippel3- Cadencalesignefog data encodeith an XML file.

Information Extraction

Out of the data in the form of an XML lpge extract information on the person doing the design, the time
of the event and the information about the particuldaoaathich triggered the event. We do that by reading
when did design event occustdrt_time, duration who is the person being recordeldgin). The
information in the form of different fields describing the design action are extradéstyn, wbname,
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milestone, task, forks, modules, hostname, runname, reason, workdir, interactive, status, start_string, whbfile,
lodfile.

Information Transformation

The extracted information is transformed in the following way:
e Temporal Information is preserved as i{Tsme)
¢ Information about the engineer performing the action is preserved &Blétvgork)
e Information about thelesign action are aggregated into a single textual record for the purposes of
analysis of the influence of the design parameters on the extracted process in the later stages of the
project(Text).

Information Loading

The transformed information is load into the TNT storel extual information of théick is added to the
network entityof the person working on a chip desigigether with theorrespondingime stamp
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4 Extraction, Transformation and Loading of the
ACCENTURE SABLE log

The ACCENTURE usease data comes in a form of a database flagage of the SABLE Applicatiors],

which provides advanced search functionality on corporate docuni¢mdsdea in ACTIVE is to analyze

this logs for the purposes ofpturing the browsing habits of the ACRBJURE knowledge workersThe
following subsection describes the log data in detail. Next subsection describes the ETL process for the
ACTIVE purposes

4.1. ACCENTURE SABLE Log

The ACCENTURE SABLE log provides detailed information on the queries issuethebyser, the
navigation behaviour on the search results, the detailed profiles of the users and the detailed information on
the queries documents including full text of these documents. Technically the log is stored in a relational
databasandin a formof textualdumpfiles on a disk drive

The main tables of the SABLIEd in a relational database are the following.

4.1.1 kx_metadata

The kx_metadata tableowtains 100Krecords of document meta datvery row contains55 columns
including:

o file propetties: time created, time modéd, created, ContentCurrentDate, detailsPageUrl,
DateCreatedDateModified, FileSize, ContentCurrentDate

e textual properties Title, Abstract, Topic tags, ?Name(same as fname)?,
ConditionsforUseComments, Keywords tags,

o foreign keys or anonymizationConditionsforUse, IndustryKeywords, BusinessFunctionKeywords,
TechnologyKeywords, VendorProductKeywords, Alliances, Offerings, ApprovedForUseBy,
PertinentToOrgUnit, PertinentToServicelLine, PertinentToDomainSpecialty, PEFiv&arkgroup,
PertinentToCountry, ItemTypeCode, KeywordsCode,

e named entitiesClient

e status fields:ArchiveStatus, MarketMaker, Language

e mostly empty fields:CredentialChampion, CredentialDevelopmentStatus, CredentialOrganization,
CredentialPerson, PposalStatus, SubmitingOrganisation,  Description,  CredentialType,
EngagementPartner, ClientPseudonyms.

4.1.2 myCV_profiles

The myCV_profiles tableantains 53 columns and 170K recordspefsonalprofile entries. Tiere arel70
000 different Accenture emailmentioned, where every email represents one real person. In detail the
following columns or fields are available:

e Profile Application Status fields: Profile_Account_Role,Profile_Entity A, Profile_Entity B,
Profile_Entity C

e Primary key:Profile_Personne¥

e Foreign keys or anonymizationProfile_Bill_Code, Profile_Cost_Center_Number, Profile-HR
Rep_Personnel_#, Profile_Octel_Number

e Temporal Data:Profile_Calendar_LastUpdate, Profile_First_Availability Date,
Profile_First_Available_Day After_Booking, Profil€urrent_RollOff_Date,
Profile_Last_Modified Date, Profile_Last Promotion_Date,

e Named Entities: Profile_Career_Counselor, Profile_Name, Profile_Email, Profile_Geo_Unit,
Profile_HRRep, Profile_Metro_City, Profile_Wrkfrc/Wrkgrp,

e Employee Information: Profle_Class (position), but what is then ?7?Profile_Level??,
Profile_Country, Profile_Current_Calendar_Entry, Profile_Current_Client, Profile_Current_Project,
Profile_Deployment_Detail, Profile_Is_Under_12_Months_At_Level, Profile_Office_Location,
Profile_Skils, Profile_Specialty,
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e Mostly Empty:Profile_Comment, Profile_Visa_Information,
e Not understandable fields:PctCurProd, PctYrToDtProd, Profile additional _deployment_detalil,
Profile_Alignment, Profile_Capability, Profile_ HRep_ Email,

4.1.3 sable_log

The s@ble_log table @ntains 6 columns and 700K records a®ABLE searchapplication usage lodzvery
record describes an interaction of the person with the SABLE search efgarg.interaction belongs to
one of the 5 action types:

e PAGE_CLICK - url of object which was clicked

e THUMB_CLICK - url of object which was clicked

e DOWNLOAD_CLICK - url of file which was downloaded

e SEARCH- object is the query: walmart, BPM DDR UBase, Risk Management Plan, ...
e LOGIN - no object

In detail tre following fields ae available in the database:
e Primary key,
e Personid
e Computer Ip
e ActionTimestamp
e Action
e Object

4.2 ETL of SABLE Log Data

Information Extraction

In Accenture case study we first focused on analysis of the textual content of the do¢imdhté/e used

the information in the kx_metadata table to extract creation time information of every document. Since the
networking information was missing we used the text mining techniques to identify the named entities which
are mentioned in the texthis way we extracted names of people who are mentioned in the document.

Information Transformation

The extracted information on textual content of the documents was preserved to constitute the Text part of
the TNT record. People mentioned in the documextsacted with text mining techniques are used to form

a network of people who are related somehow (as they were mentioned in the same document). This
constitutes the Network part of the TNT record. The temporal part of the TNT record is the creatidn date
the examined document.

Information Loading

The extracted Text, Network and Time information loaded into the TNT store in a straight forward way.
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5 Semantically Enabled SocialBrowsing in ACTIVE

In the scope of the ACTIVE project we wididjust andreuse the existing semantically enabled social
browsing servicealledLiveNetLife to create awareness between knowledge workers who are using similar
context and/or are working on similar tasks in the same moment in time. That is, we will use the advanced
mining functionalities of context task minirteveloped inside ACTIVEogether with innovative GUI and
service provisiorof LiveNetLife to present the user with information on who else is currently working on
similar topic or trying to fulfil a similar task.

LiveNetLife isa webservice which enables web visitors to meet when using similar information. The service
displays live people directly in the web page. One smswhat other people are doing on other pages with
interesting content. One can discover a crowd of people on popular web pages and communicate through
voice, chat and mouse movement. The service is enabling people to become aware of each other across
different yet similar web sites in real tirfeigure X4 shows the service GUI interface.

1.000 R

; ‘ ulomator function and self-motion perception -: E‘
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Figure 14: LiveNetLife GUI. The user can see other people who are at the same time using similar
information. User can communicate via chat, auid or mouse movements.

LIVENETLIFE]
13 live people nearby
check bottom right

Figure 15 explainsthe existing LiveNetLife functionality. For instance, a couple is trying to rent a car.
Therefore they visit the Google search engine to try to locate the best service provider. In the same time
another person jsist writing a web log on how to rent a car. What is more the third person is a sales person

at a particular rent a car agency who is trying to get new customers. Because all these people are in the same
time using similar information it is beneficial fdhem to become aware of each other. This way the
publisher of a web log will be able to share his experience with the couple. The sales person will be able to
invite the couple to try renting with his or hers affiliated company.
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Figure 15: LiveNetLife service connects people who are in the same moment in time using similar
information across different web pages and web sites.
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In the scope of the ACTIVE project we will reuse the existing LiveNetLife functionality and enharitle it w
the task and context mining capabiliti@his way we will create awareness between knowledge workers
who are using similar context and/or are working on similar tasks in the same moment in time.

For example, ifFigure16 we see hovknowledge workersvho are working in different applications inside a
company can become aware of eachentl®\ couple of new employees arhecking the database of old
projects and documents containing information about semantic analysis of client databases. An experienced
employee is structuring his knowledge inside a WIKI about the past project named ACTIVE which was
heavily involved in use of semantic technologM#hat is more, the third employee is in the same moment
preparing a bid to a potential client. The bid hewsrking on contains information about company
experience on dealing with semantic technologies. Thustyene is working in the same context of
semantic technologies. With LiveNetLife technology they will become aware of each other and become able
to comnunicate via audio, chat and even mouse movement. This benefits them as the new employees can
listen in on a conversation between the experienced employee and the person preparing the bid on how to
make the bid even better.

search for

information preparation

knowledge
" N formalization

context / task
similarity

o B

Figure 16: LiveNetLife service in ACTIVE will connect people who are working in similar contexts
and on similar tasks.

ACTIVE Knowledge Workspace will integratdaveNetLife as additional functionalityvhich will reuse the
task andcontext mining rests. Figure 17shows how LiveNetLife service fits into the AKWS architecture
from the top level viewThe main idea is to use the existing LiveNetLife similarity search engine which is
able to quickly find people who are online and are using similar contéaslar
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Figure 17: The top level architecture view of the AKWS system which includes thieiveNetLife service
(top right) on top of the core AKWS functionality (in greenand yellowcolor).
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