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Abstract

In this paper we usedtwo classes of process thoug_htor expetedto seehappening in theevent log.
mining techniques i(e., Discovery and Conformance Considering the results of the study, conference
Analysis) in order to discover models and committee chairs can better evaluate the performance
organizational structuresrelated to thehandling of  of the involving reviewers (as well as team members)

proceedingé peer r ean i iptevrstiondl n within the assigned tasks. This will improve the
conferencein Thailand. We monitored the deviations, —performance, efficiency and effectiveness of the
comparingthe obseved eventgreal-life data)with the handling of reviews for prospective

predefined modejsas well Knowing that ProM plug academic/educational conferences.

ins receive the input logs only in MXML (Mining

eXtensible Markup Language) and XES (eXtensible1. | ntroduction

Event Stream) formats, we choBeoMimport as a

framework to extract MML log from an event log Nowadays,it is editors' experience that the peer
consisted of 87 cases (papers) and 3267 evéipba review process is an essentiaripof the publication

(U )Algorithm, Heuristicc Fuzzyand Social Network process Not only does pee review provide an
miningtechniquegfrom Discovery classjvere applied  independent assessment of the importance and
to automatically construct thegroceedingé review  technical accuracy of the results described, but the
models primarily without ay priori model. Though  feedback from referees conveyed to authors with the
the Heuristic Miner closely folloed the Apha editors' advice, frequently results in manuscripts being
algorithm, the techniquehad the privilege toderive refined so that their struai and logic is more readily
XOR and AND connectors from dependeradgtions apparent to readers.

of the event logNext the actual process behavior was Typically, the problem with manuscript selection is
projected onto fuzzy models. The result svan the inherent tension between referees and authors.
animation movie coming up with a better Referees wish for only the most solid science to be
understandingof what has occurred in realityAlso, published, yet when they 'switch hats' to thatuthar,
using Social Network Nher technique we could  they desire quickpublication of their novel ideas and
analyze the organizational perspective of thgeer approaches. Authors of papers that blow against the
review processn terms of three metrics, namely as: prevailing winds bear a far greater burden of proof than
(a) Handover of Work, (b) Working Together, and (c) normally expected in publishing their challenge to the
Similar TasksAlternatively having a priori modefor current paradignf].

review of the proceedingswe usedL.TL Checker and In 2011, Graduate School of Information
Performance Analysis techniqueson Conformance  Technology(and theOrganizing Committee Membérs
Checker class)o identify discrepancie between the at a private universityin Thailand published a
log and thepre-definedmodel.After applying theLTL comprehensive web focus for International ICT &
checkirg approach the deviations were detectei Knowledge Engineering Conference on the peer
leading to enrich the real model In addition review system[2] [3]. In fact, the international
Performance Analysisechniqguemade us capable of conference has been held annually since 2003 with the
projecing the bottlenecksll through the peerreview cooperative effort for a number of organizations and
system In genera] one of he main benefitof the  universities in Thailand and other countries. The
technique used in this papers that informationis benefits of the developed reviewing platform for online
objectively compiled. To say simple, we gathered submissionsvere as follavs: (1) Online submissions
valuable information about what actually was were automatically acknowledged, (Ruthors could
happening according tahe review process of the easily check the status dheir submission during
papersandexistingbottlenecksand not what wgust review, (3) Papers wee easier to track, amend, and



update (4) It was a simple method of sharing The Processinstance elements correspond to cases. One

documents and sending comnmuatiors throughout  Processinstance element may hold multiple

the review process, (Flectronic submissions could AuditTrailEntry elements. Each of these elements

also be edited more easily. represents an evertach AuditTrailEntry element may
As a result, all of thoseontributionsthat were contain WorkfowModelElement, EventType,

selected for pearview weae sent to at least three, but Timestamp, and  Originator elements.  The

usually four or more, independent reviewersestdd WorkfowModelElement and EventType are mandatory

by the editors. As a condition of agreeing to assess theslementg6].

manuscript, all relewers undertooko keep submitted

manuscripts and associated data confidential, and noB, Literature Review

to redistribute them without permission from the

conference committee members. The idea of process mining is not new [8] [9].
) Cook and Wolf have investigated similar issues in the
2. Prom and ProMimport Framework context of software enginegng processes. I8ook and

Wolf, they describe three methods for process

ProM is a generic framework for implementing discovery: one using neural networks, one using a
process mining tools in a standard environment. Thepurely algorithmic approach, and one Markovian
ProM framework receiveshe input logs in XES or  approach[7]. The authors consider the latter two the
MXML format. Currently, this framework has pligs most promising approaches. Thparely algorithmic
for process mining, analysis,monitoring and approach builds finite state machine where states are
conversion. The ProM framework has been developedfused if their futures (in terms of possible behavior in
as a completely plugble environment. It can be the next k steps) are identical.
extended bysimply adding plugns and until now
more than 90 plugns have been addéd.
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Figure 2. An EventLog (field WorkFlowLog) has
the Execution of one or moreProcesses (fikl
Process), andOptional I nformation about the
Source Program that Generated thelL og (field

Source) andAdditional Data Elements (field Data).

(Source: Process Mining: Discovery, Conformance

and Enhancement of Business Processd5]

Figure 1.General ProcessMining M odel (Surce:
Process Mining: Discovery, Conformance and
Enhancement of Business Processg5]

Figure 1 illustrates how such plugps can be
categorized. The pluops based on data in the event
log only are called discovery pligs because they do
not use any asting information about deployed
models. The plugns that check how much the data in

h | h " ived behavior in th The Markovian approeh uses a mixture of
the event log matches the prescribed be avior in t ealgorithmic and statistical methods and is able to deal
deployed models are called conformance phgy

with noise. Notehat the results presentbg Cookare

Finally, the plugins need both a model and its 10gS 10 |iitaq 1o sequential behaviof7]. Cook and Wolf
discover nformation that will enhance this model are extend their work to concurrent preses [§ They

called extension plugs. propose specifi metics (entropy, event type counts,

. More toﬂthe fpomt,Pr(_)Mlmport can be uf?\zd to periodicity, and causality and use these metrics to
import eventogs from various systems (e Btaffware . discover models out of event streams. However, they
and FLOWer) such that they can be analyzed using

ProM. Figure?2 illustrates the standa MXML format.



do not provide an approach to generate explictess systems have some kind of event log often referred to

models. as i, s thocaruyd i t tradielog 26efitcr. afs a
Cook and Wolfalsoprovide a measure to quantify [27].

disaepancies between a process model and the actual

behavioras registered using eveldsed dat§9]. The 4. CaseStudy

idea of applying proces mining in the context of

workflow management wagst introduced 10]. This In this study, we usedn event log describing the
work is based omvorkflow graphs, which are inged handling of reviews for the 9th International
by work flow praducts such as IBM MQSeries Conference oflICT & Knowledge Engineeringat a
workflow  (formerly known as Flowmark) and private universityin Thailand. The original event log
InConcert. was initially in Microsoft Access Data d&se format
In Maxeiner a tool based on these algorithms is (see Figured). The event log coisted of 87papers
presented11]. Schimm has developed a mining tool (case} and 3267 eventsThe conference committee
suitable for discovering hierarchically structured ysed an international Editorial Board of over 30
workflow processes. This requires alblits and joinS  gcademic experts as reviewefach paper was seto
to be balancefll2] [13]. Herbst and Kiegiannis also  three different reviewerst was not always possible to
address the ssie of proces mining in the context of  make a decision after tHest round of reviewing and
workflow management using an inductive egEh  therefore ifthere were not enougteports, additional
[14] [15]. The work presentets limited to segential  reviewers vereinvited. This process was repeated until
models[15] [16]. The approach described also allows 3 final decision could bmadeby committeemembers.
for concurrency[15]. It uses stochastic task graphs as Finally, the Chair of theConference Committewas
an intermediate representation and it generates &esponsibldor making a decision twhetherfiaccepd,
workflow model described in the ADONIS modeling finvite another reviewex orfrejecd t hes(aftert i cl e
language. In the inductiostep task noes are merged  consulting with other member$3ecause the event log

and split in order to discover thederlying process. In  contained sensitive information concerning the
other sources heuristic approach using rather simple 3 yt hor s names | ast -maia mes, p

metrics is used to construct -salled  address and so ontherefore we deliberately
fdependency/ frequency t a@bngnsized thd Bvnt 10§ dne e ib&$s&ryY Parts
f requenc{17] {18].aThehpsebminay results  (such as originators namemfore starting any Process
presented only provide heuristics and focus on issuesvining analysisTable | shows some of the techniques
such as nois¢l7] [18]. In Van Der Aalstthe EMIT  ysed in the case study. These are all relateddceps 5
tool is presented which WHnR¢ plugifs s@potted h BréM 5w eHokeved, it of U
algorithm to incorporate timing informatigt9]. For a  should be noted that ProM (both version 5.2 and 6)
detail ed de s-agorithmtandoarproad®  tsipgortsProcess analysis in the broadest sense.
its correctness we refer to [RO

Sociometry @so referred to as sociographgfers 5. Data Conversion
to methods presenting data on interpersonal
relationshig in graph or matrix form21] [22] [23].
The term sociometry was coined by Jacob Levy .
Moreno who conducted thefirst longrange
sociometric study at the New York State Training
School for Girls in Hudson, New YorR4]. As part of
this study, Moreno used sociometric techniques to
assign residents to various residential cottages. H
found thatassignments on the basis of sociometry
substantially reduced the number of runaways from the
facility. Since the early work of Moreno, sociometry,
and SNA in particular, have been active research
domains [24]. Workflow management systems like
Staffware reggter the start and completion of activities
[25]. ERP systems like SAP logll transactions, e.g.,

;ser.s ﬁlingb out formgéBchanging (ljocurr]nents,hetc. the identifier of a certain process instance (field)|
usinesso-business ( ) systems log the exchange accompanying description (field description). The

gf m:assages with othercgi/rltles. Call lcen_ter pac.kagessecond table Data _Attributes_Process_Instances was
ut also genergburpose systems log Interactions g4 \ith additional information about each process
with customers. These examples show that many

Before extracing information fromthe event log
data should be conveted into MXML format
because’roM framework receives the input logs only
in the XES or MXML formats. In order to convert the
Microsoft Access DB to MXML format, four tables
with certainstructureswere filled with datg28] [29].
®The data dealt with infonation about the papers that
were reviewed inan international conference in
Thailand.Subsequentlythe ProMimporttool was used
to convert the data from these four tal{le=eFigure4)
to MXML format. In order to ease filling the four
tables withrelevantdata, a Visual Basic script was
written.
The firstt abPreodiess | nstanceso was



instance (or data attributes). The third table information for each process instanddis means that
Audit_Trail_Entries was filled with data about tasks we expected that each row contains information about
that were performed during the execution of the the identifier of the process instance, the corresponding

process instance. The forth table description, if available, and that the other fields may
Data_Attributes_Audit_Tail_Entries was set up in a contain additional information about each process
similar way as table instance (the data attribstéor a process instancéls
Data_Attributes_Process_Instances. illustrated in Figure3, the Visual Basic script itself can

In order to get the data infour tables functions be found in Modules button by doukdéicking on the
addPlandAttr and returnFieldNamesinArray in the PMfunctions moduleFor more information about the
Visual Basic scriptvere usedsee Figure3) [28] [29] functions refer to [28]29].

[40]. These functions were created according to the
idea that we have a table (that may also be the result of
a query) in which each row contains information about
a unique process instance and some additional

I Avdt_Trad_Entries

T Oata_attributes pvde Tai ... W T3 Table I: Authorls) Info SRS EX ‘
T3 osta Attnbutes rocess st il CaselD - | NameAuthorl - | NameAuthor2 - NameAuthor3 - . TileofPsper - Country - |Coespondentmail - Universty - Numberof Pages
T Process Instances | 1 Mustafa Sandil Gulcen Nibet Tarkan Hassan  Investigation of e-education in Turkey Turkey gulcen.n@gmail.com  Ankara 7 !
v iha P. Lahti Tomi Ahm f Inforn Indonesia B e ™ |

3 Tablel: Authorts) I - S P {
o . ¥ | 3 Baby A. Gobin - - Reusing OWL-S to model knowledge int Mauritius b.gobing T"B_ — — So—— - — & !
Z] Table I1: Review Process | 4 Okri Mohammad Fir  Kadarsah Suryadi j i Medical ige Sharing Guide (a co Malaysia rajesi.gg Audit_Trail_Entries I § [
Table | | S Parham Porouhan  Wichian Premchaiswadi - Factors affecting the Passengers’ Intent Thailand pporouhy | a Data_Attributes_Audit_Trail_Entries I

| Data_Attributes_Process_Instances

Tables -
TD avan_trad_totres
T3 Osta_attrivutes Auce_Trau_E...

L'g Process_Instances I

T3 Osta_sstrbutes Process tnst.. I Casei - Activity - EventType- Date&Type - Resource - ACCEPTPAS - RE/ECTPAP - Result byRevie - |

T process nstances 1 INVITE REVIEWERS Start  2011.05.0118:000  Mr.C

0 rasser: s 1 INVITE REVIEWERS Complete  2011.06.0623:12:00  Mr.C
1 RECEIVETHESECONDREVIEW Complete  2011.06.0922:1000  Ms.8

T Ve W' Wevkew rocuss 1 RECEIVE THE THIROREVIEW  Complete  2011.06.1215:13:00  Mrs.0
1 RECEIVE THE FIRSTREVIEW  Complete  2011.06.17000700  Mr.E REJECT PAPER Modules 2
1 COLLECT ALL REVIEWS Start 2011061710080  Ms.8

Tablell 1 COULECT AL REVIEWS Complete  2011.06.1717:5700  Ms.8 P m

1 BOARD DECIOE Stat 2011062010050  Mr.A

Figure 3. Three Screenshots from the Initial Event Log in MS Database Format. Obviously, Tables | and Il Contain
Data that Should be Filled in the Processtdnces Table and the Data_Attributes_Process_Instances Table. In
Order to get the Data into these Tables we used the Functions addPlandAttr and returnFieldNamesInArray in the
Visual Basic script

Table 1. Some of the Process Mining Techniques
used in the Case Study
Sub batch()

Plug-in Description 'Fill Pl and DA_PI tables
colNames = raurnFieldNamesInArray("Table | : Author(s)
Info", 1, -1)

Alpha Miner Discovers a Petri net using the a-algorithm

Heuristic Miner  Discovers a C-net using heuristic mining addPlandAttr'Process_Instances”,
) "Data_Attributes_Process_Instances"”, "Table | : Author(s)
Fuzzy Miner Discovers a fuzzy model using fuzzy Info", "Case ID", "™, colNames, "
mining
Social Network X ) | 'Add Reviewing Process to the ATE table and data attribute
Miner Creates 2 sc_ac:al network based on a for ATE table
selected criterion _ . - . q
LTL Checker Checks a property expressed in terms of colNames = returnFieldNamesiInArray("Table Il : Review
LTL Process", 6,-1)
Fitness Computes fitness of Petri net based on addATEandAttr'Audit_Trail_Entries",
event log AData_Attributes_Audit_Tr ai
Ew!il logdl;n Conf‘ormance checker based on A- Process", "™, "Case ID", "Activity", "Event Type", "Date &
erible mode algorithm Time", "Resource”, colNames ™"




For providing the parameters cols in function
addATEandAttr a reference to an array, another
function returnFieldNamesinArrayas used as you
see in(1). Accordingly, after configuring an ODBC
conrection to PC, ProMimport waapplied for the
extraction of MXML-formatted log(seeFigure 4 and
Figure5) from the initiallog named Databasel1l.mbd

MS Access database

Converts data from tables that contain proce
i ion and i ion about data attrit

Ana Karla Alves de Medeiros (a.k medeirosg
Ronny Mans (r.s.mans@tue.nl)

Csan | Beset
outputas: [N ] to: e |

Author(s):

Version.7.0 Propeller

¥ Choose filter:

& MS Access database
§ SUPER Project: Aris PPM|
© Rapid Synthesizer

Console | Filter properties |
Property

Vi
sun.jdbc.odbe.JdbcOdbeDriver

: |8 username
© MXML Pipe = [ password
© Adept Demonstrator idbc.odbcDatabase1l

Process_Instances
|8 Audit_Trail_Entries
© Test Driver AttrPiTableName [ Data_Attributes_Process_instances
© General Csv file AttrAteTableName Data_Attributes_Audit_Trail_Entries

Figure 4. A Screenshot of theM odified Event L og
(i.e.,Four Tablesthrough VB Script) in the ProM
Import Framework

ProcessinstancesTable.
AtesTableName

© Apache 2

6. Findings and Results

As described earlier, there are many different
algorithms for process mining, addressing the problem
in different ways, and therefore applicable to different
situations. However, process mining algorithms are
divided into lo@al and global approaches: (a) Local
approaches that build up a process model from the
causal relationships between individual tasks, for
example Alpha algorithm and HeuristicsMiner. (b)
Global approaches that attempt to start by producing
the whole model rad then refining it, for example the
Genetics and Fuzzy algorithms [4].

<ProcessInstance id="1" description="Simulated process instance">
<AuditTrailEntry>
<WorkflowModelElement>INVITE REVIEWERS</WorkflowModelElement>
<EventType >start</EventType>
<Timestamp>2011-05-31T18:30:00.000401:00</Timestamp>
<Originator>Mr. C</Originator>
</AuditTrailEntry>
<AuditTrailEntry>
<WorkflowModelElement>INVITE REVIEWERS</WorkflowModelElement>
<EventType >complete</EventType>
<Timestamp>2011-06-06T23:12:00.000+01:00</Timestamp>
<Originator>Mr. C</Originator>
</AuditTrailEntry>
<AuditTrailEntry>
<Data><Attribute name = "Result by Reviewer B">REJECT PAPER </A
</Dbata><WorkflowModelElement>RECEIVE THE SECOND REVIEW </Workf
<EventType >complete</EventType>
<Timestamp>2011-06-09T22:10:00.000+01:00</Timestamp>
<Originator>Ms. B</Originator>
</AuditTrailEntry>
<AuditTrailEntry>
<bata><Attribute name = "Result by Reviewer C">REJECT PAPER </A

Figure 5. A Screenshot of theOutput (MXML file )
Created by ProMimport

In this paper, since the event log contained
information about originators, activities, timestamps
and even more details, various process mining
techniques including Discovery technégu(without a
predefined model) and Conformance Analysis
techniques (with a priori model) were applied.

6.1.A 1 p h)aAlggritim

T h e-algbrithm is an algorithm used in proses
mining, aimed at reconstructing causality from a set of
sequence s -algdrithre ig @efinedsin terraks of
Petri Nets (Place/Transition Nets). The algorithm was
first put f or wa, aflll ppofessdr ata n
the Department of Mathemati& Computer Science
of the Technische Universiteit Eindhoven (TU/e). In
this p a p e r-ajgoritre as wasveryl prattical
mining technique to identify the routing constructs
within the proceedings review system collected from
the International Conferenaaf ICT&KE (hosted ata
private universityin Thailand.

Since our focus was on the peewview process as a
whol e, we based our anal
process instances only. Therefore, our log contained
only two process types (i.e., Start and Corgle
Filtering the event logsge Figure 6) allowed us to
select the type of events (or tasks or audit trail entries)
that we wanted to consider mining tlog. In Figure7,
general Summary of proceedings review proceshdn
event log is illustrated.

der

ysis

Event types
Lventtrpes may b remoned, o thew
encioseg mvtances daceres.

T4E.0UT 2 complete)
TAE.OUT 3 (complete)

Figure 6. Filtering the Event Logso as toSelect
only Two Typesof Events Start and Complete)

As mentioned earlieralphaalgorithm mines the
control flow perspective of a procef& [30] [31]. The
control flow perspective of a process establishes the
dependacies among its tasks.



mxmi o' g X

activities. A high value (close to 1.0) means that we are
very sure that there is a dependency relation between
the connected tasks.

ReviewSiamUniviICT.mxm|

6.3.Fuzzy Mining

Various reallife applications of the different
traditional process mining techniques hawn that
t he di scovered model s of ten
showing all details without highlighting what is
important. Indeed, logs mawsually include less
’ relevant or infrequent behavior. Fuzzy mining is a
Figure 7. General Summary ofProceedingsReview process mining approach to avoid spagHi
Event Logis Illustrated models that are incomprehensible. In the same way as
roadmaps provide suitable abstractions of reality,
As illustrated inFigure 8, Alpha algorithm could  process models should provide meaningful abstractions
extract process knowledge (process models) from theof operaional processeft] [5] [6] [33]. Figure 10 (left
assigned event log. Therefore, now we can interpretscreefp shows a fuzzy model corresponding to the
the Alpha algorithm results asHow are the papers event log that was used to construct the process model
actually being reviewed? Which tasks proceed with of the proceedings review in ICT&KE conference.
other ones? Are there concurrent tasks? Are thereThis model shows all activities and all causal
loops? Briefly, what is the process model that dependecies and it can be seen as the most detailed
summarizes the peeeview flow followed by most/all  map of the process so fafhe less frequent or less

start analyzing this log

case in the log? important activities can be removed. The simplest
o - model would only show the most frequent activity and
6.2.Heuristic Mining abstract from all other activitiesFigure 10 (right

screen) shows an animation based on historic
The formal approaches like the alpha algorithm information [39]. This animation shows the actual
presupposes that the mined log must be complete angéxecution of cases (papers) on top of the discovered
there should not be any noise in the log. Howetes,  model. The animation maqvie can be played in order to
i's not practi c algdriypmoesnsti Qdnf -up Bith SaObetterYunderstanding of what has
make use of anfrequencyinformation (i.e. frequency  gccurred inreality. In this way, while watching the
of various dependencies of the tasks in an event 109)y,q e a process analyst becomes aware which parts of
which can be quite useful in situations of noise. To SaY the m(;del are important and where problems occur.
simple, Alpha algorithm is riorobust to logs that Replaying an event log can be done by simply

contain noisy datgsS]. Therefore, we used Heuristic passing control from one node to another in the fuzzy

Miner algorithm in order to utilizérequencybeing less . .
sensitiveg to noise and the inco(rqnplete}ﬁessg of Iogs_model thrauigh one of the available arcs. As the net is

However, the HM al gor i t hrfPlayedbasedoninformationipthetpg, noexpeutahle, 4
files are examined farausal dependencies (i.e. one task Seémantics are needed. However, while replaying, the
the tasks; the arcs indicate the dependency betweeiasses from a node A to another node B, thenighis
tasks, and the number in the event box indicates thevisualized through a token that moves along the arc
number of timesftequency the tasks in that box are from A to B. When passing along an arc, the token
performed[5] [6] [32]. For instance, in this event log, leaves a trail of glowing hot particles as it were a
there ar e 87 occur r enc ecemet. dlie apprdach projeetssall log frdceswntd the
Re vi e withe sumber on the arcs indicates the model at once, resulting in multiple tracesnaated at
number of times the connection is used. For example,the same time. The colors of the connections and the
numbers 19 and 14 on thel nvi t e ReV itfickhess 8fahe &rds indicate recent activity. In this

ARecekele st Reviewo and flyayisérecarRosthgulsiwigdividugl process stances
AReceive The Third Revi ewydsaete overBlithitifitpdt £particuldy Boint i tilhe t as k
AReceive The First Reviewfe Fuzzy' riinerlof N hal $nd ybg‘?almété}s"‘(tsd by

t h? task Al hvite Revi ewerghessi¢ § ‘if)}rnoael .tFErSoErc 5§LﬁjftheYEe The
Third Reviewo = is 19 tifes clAddmdiee ol (he task to
Al nvite Revi ewer so. Further mor e, he dependency

measure indicates dependency relation between two



6.4.Analysis of Social Network similarity. Tasks wereconsidered to be similar
whenever they were instances of same concepts
In Figure 11, the semantic organizational miner
technique discovered groups of reviewers and
committee merers who work together based on task

INVITE ANOTHER REVIEWER
REJECT PAPER
BOARD DECIDE RECEIVE THE X REVIEW
complete
ACCEPT PAPER
time-out X
complete

RECEIVE THE SECOND REVIEW

TWE.OUT 2 COLLECT ALL REVEWS

INVITE REVIEWERS RECEIVE THE THRD REVIEW
complete

TIME.OUT 3
complete

RECEIVE THE FIRST REVIEW
complete

TIME-OUT 1
complete

Figure 8. Screenshot of theMined Event Log Through Alpha-Algorithm . Note that the Red Circle Representsthe
Beginning of the Peer-Review Process

—] Resuits - Heuristics miner on Filtered Review SiamuniviCT.mxmi (Simple filter)

INVITE REVIEWERS

(start)
87
0.989
87
INVITE REVIEWERS
(complcte)
0 933 /) 933\0933 o sus
J REVIEW RECENVE THE FIRST REVIEW TIME-OUT 1 TIME-OUT 2
(comploio) (complate) (complote)
0. 909 0. 909\889 / 955 0. 957
COLLECT ALL REVIEWS
ltan)
0.989
87

Figure 9. Two Screenshos of the Mined Event L og through Heuristic Mining Technique



BOARD DECIDE
complete
0.747

ip JOARD DECIDE

REJECT PAPER
complete

ACCEPT PAPER INVITE ANOTHER REVIEWER
0.762

complete complete
0.745 0.819

20 4
o
INVITE REVIEWERS A EJECT PAPER | 1 WviTE REVIEWERSSE
start 8 o 38
0, ete start
0.809 o I complete - complete tar

TIME-OUT X
complete
0.791

BOARD DECIDE
start
1.000

Figure 10. (a) TheLeft Screenshows aDiscovered FuzzyM odel where allActivities are Included at theHighestL evel of
Abstraction. The Thickness ofeach Arc is Determined by theNumber of Times thisPath is Taken (i.e., frequency). (b) The
Right Screen shows arAnimation Based on theHistoric Information (i.e., Unlike the Animations in Simulation Tools, the
Animation is Based onthe Factual Data). The Animation shows theActual Execution of Cases (papers) on top of the
DiscoveredM odel. Therefore, it isEasy to see where in th€rocessBottlenecksAppear and Disappear over time. It is
Possible toFollow Concrete cases as wel

The work presented in this paper applied the resultsindividual j executed an activity ibhetween two
from sociometry, and Social Network Analysis as well. activities executed by individual i. This may indicate
The paper built a social network in terms of three typesthat work was subctracted from i to j. Our main
of metrics, namely as: (a) Handover of Work metric goal from the beginning was to identify
(this metric determines who passes warkvhom.), (b) groups/communities of originators in the social
Working Together metric (this technique counts how network. We mustbe sure that people in the same
frequently individuals work in the same case.), and (c) community work together. To address this issue, we
Similar Tasks metric (this technique determines who need to focus on the cases and imothe activities.
performs the same type of activities). The graph in Figure 14 shows a social network obtained by Working
Figure 12 shows which confere® committee members Together Algorithm from ProM This algorithm
handover work to other colleagues in the cases identifies one distinct groups, but we only get one
(process instances). The oval shape of the nodes in thdistinct groups because all the people in log file work
graph visually expresses the relation between the in andn disjoint cases. The log filkas not a single case
out degree of the connections (arrows) between thesevhere the same person belongs to two different teams.
nodes. A higher proption of in-going arcs lead to  The algorithm Working Together is only helpful when
more vertical oval shapes while higher proportions of there are disjoint teams from the beginning (in the log)
outgoing arcs produce more horizontal oval shapes. Ag6] [34] [35].

a result, Mr. A and Mr. B have been the most
hardworking members of the proceedings review
process because very fewavs go out of these two
employees and only arrows coming to them. This
means that they have gotten a big burden of work
handedover from other members to thd5j [6] [34].

Similarly, in Figure 13, within each case (i.e.,
process instance) there is a handover of work from

individual i to individual j if thereare two subsequent B

activities where the first is completed by i and the  Figure 11. The Screenshot showshe Result of

second by j.We used knowledge of the process  Applying the Semantic Organizational Mining
structure to detect whether there is really a causal Technique on theEvent Log

dependency betsen both activities or not. It \8aalso

possible to not only consideélirect succession but also

indirect succession usiry ficausal ity fal/l factoro beta.
The main idea w& to count the number of times




Figure 13. Two Screenshots othefi Ha n d o ¥ e Wdwetkicdthrough Social Network Analyzer Technique

Finally, similar task metricgeeFigure15) does not  determined according the activities that each originator
consider how individuals work together on shared performs. Figre 16 shows the dendogram derived
cases but focuses on the activities they do. Thefrom this technique. Through the rmtgram, this
assumption here is that people doing similar ghin technique allowed us to derive flat or disjoint
have stronger relations than people doing completelyorganizational entities by cutting the dendogram with a
di fferent things. Eac h i rcertairvvialdeu Aslyou bee s Figre 16] Iy cudtihgithee 0 b a s €
on how frequent they conduct specific activities. There dendogram using a threshold of value 0, we obtained
are many ways to measur e faurclesters.diom thegerestiree bve tawaeciudet wo
profiles thus enabling many metricshere are four that there are four different groups. The first group,
kinds of distance metrics. Euclidean distance is thegroup 1, includes Mr. A only. The second group, group
Afordinaryo distance bet we2econsistamainlypfthe Mrit E MrtFhMrd. D,amd &s. wo u |l d
measure with a ruler. P e &r The thid group, gmoup 8,1 wag dorsisted ofdvis.fBf i ¢ i e n
is frequently used to find the relationship among cases.The fourthgroup, group 4, includes Mr. C. Therefore,
Similarity coefficient is a statistic used for comparing organizational Miner technique was used at a higher
the similarity and diversity of sample sets. Hamming level of abstraction than the previous techniques.
distance does not consider the absolute frequency butWhile the Social Network Miner worked at the level of
only whether it is O or not. It considers the type of the individual, the Organizational Miner technique
event. Thus far we assumed that events correspond tavorked at the level of teams, groups or departments.
the &ecution of activities. Consequently, Role Hierarchy Miner technique could

On the contrary of the five previous techniques generate a role hierarchy based on the different
(Organizational Mining, Social Network Analyzer, activities performed by actofd] [5] [6] [34] [35].
Handover of Work, Working Together, and Similar
Task), Role Hierarchy Miner technique derives a
hierarchical model. This technique itements the
Agglomerative Hierarchical Clustering technique
based on joint activities. It means that the clusters are
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Figure 14. Two Screenshots othea Wo r ki n g
Togeth e mMMetric through Social Network Analyzer
Technique

6.5.LTL Checker approach

It is often the case that processes in reviewing

process should obey certain rules or principles. One

common e xampl-ByesiPsinciplet ehictii F
determines that a sameommittee member cannot

execute certain tasks. One way to check if these rules

are indeed being obeyed is to audit the log. In ProM,
auditing of a log is provided by the analysis plog
Semantic LTL Checker Pluigp. We used LTL Checker

Plugin in order toverify the property: Does the task
il nvi t eRexiewearhadwayhappen after the
tasks fiBoard Decideo and
(i.e., Cafter B after A) or not? éeeFigure 17) The
resulting screen showed the log split into two parts:
one with the cses that satisfy the property (or formula)
and another with the cases that do not satisfy the
property. We applied the LTL pluign over the correct
process instances and we found out that in 80 of the
process instances out eof the t
Reviewer o has happened after
after ACol |l ect Al l Revi ewso.
instances, C didndét happened :

[4] [5] [6].

oFipyre 15. Two Screenshotsof thed Si mi | ar Tasko
M etric through Sodal Network Analyzer Technique

(Threshold zerg



