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Taxonomy: Not just CF discovery!
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Taxonomy: Not just CF discovery!
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Data-driven & process-centric

event data
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Answering
two types of
guestions

performance questions Why are these cases late?

Where are the real bottlenecks?

Which resources are overloaded ?

event data
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b

M

process models
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conformance questions

Which activities are often skipped? %
) o = a
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rocess mining results
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Process Mining Software
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1500+ plug-ins available covering the
whole process mining spectrum

>130k downloads
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process mining workbench
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Job done?

Noft really ...
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An example log and “proper models”
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Model with 3 concurrent activities

/O—b pay ticket
O—b send request —bO—b confirm receipt visit concert —O

\O—D get ticket

Too difficult ©?
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Concurrency & Semantics
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Concurrency & Semantics
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Concurrency & Semantics
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Concurrency & Semantics
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Concurrency & Semantics
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Concurrency & Semantics
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Concurrency & Semantics
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How to combine the best of both worlds?

precise (having formal
semantics) whenever
possible & useful

informal when needed
& fast and scalable

e commercial tools * pasic inductive miner

* heuristic miner * ILP miner
» fuzzy miner » other region-based
+ etc. approaches

+ etc.

® it
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Vagueness in models of socio-technical systems

THOMAS HERRMANN and KAI-UWE LOSER

Special Field of Informatics and Society. Department of Computer Science, University of Dortrund, FB In-
formatik. D-44221 Dortnmnd, Germany: e-Mail: {herrmann loser} @iug.cs.uni-dortnmnd. de

Abstract.  This article presents graphical modeling concepts,
especially for the modeling of socio-techmical processes. This

requires the representation of those parts of knowledze which
cannot be stated defimitely and have to be modeled vaguely. The
presented modeling concepts allow the extension of eastmg
raphical and textual modeling methods to model facts without
making wmecessary and wnwelcome commuitments about not
already conpleted knowledge. In the same way it also allows the
modeling of facts wlich cannot be model completely, Like
aspects of social systems comprising of cooperation and conmm-
nication. A speclal modeling notation (Se&\{e] is used to present
the concepts. A systematic differentiation of vagueness shows the
nlreruah\e ways for modelers to express vague facts. Expressing
undetermined decisions is another elemen PESTEREE:

L. Introduction

In computer science, modeling is aj
in several fields. By models we mea:
parts of the real world, especially for t
plexity. Diagramming techmiques
representation of models are especial
prove communication between different participants.

In many application fields of modeling methods the
subject of modeling is mmch more than the mere technical
system: it is rather the socio-technical processes and con-
ditions. Socio-technical processes comprise the interde-

pendencies between persoms, especially the mmtually

dependent activities of mmltiple persons. Those dependen-
cies include social aspects like commmmnication and coop-
eration structures, formal organizational structures,
personal expectations and inferests or cualifications.
Socio-technical systems also have a technical side where
artifacts, like computer systems in computer science, are
relevant. Besides the mere techmical solution it is espe-
cially necessary for the description of socie-techmical

esses with modeling methods to also show the

Bohaviour & Infbrmation Technology

btp.

or deterministic aspects as well as parts with incomplete
knowledge and uncertain insight. Many of these aspects
are results of the sifuatedness of information that cannot be
transferred into a formal representation (Goguen 1994)
To suppert the communication and the process of realiza-
tion of these correlations, it is necessary to extend model-
mg techniques with appropriate comcepts. Modeling
should be a tool fo present and arrange more than the
reliable and constant kmowledge (or what is meant to be)
Knowledge with the attributes “uncertain’, ‘questionable’
or ‘unknown’ must be expressed, as well as “checked’ or

tion to the more specific problem of branches with un-
specified conditions. Section 6 gives two examples of
applications of the presented concepts. Section 7 summa-

Vagueness can be a

A set of different modeling methods were analysed for
their appropriateness for modeling socio-technical sys-
tems. (Oberquelle 1987, Green & Benyon 1996, Beck et
al 1995, Dearden & Harrison 1997, Sebilotte 1992,

2. Elements g

2.1. Main ele

Semi-structuredness can be deliberate!

Rarsenty, L., De Michelis, G.
coperative systems. Proceedings of
159 - 174.

IOC press. pp.

Semistructured models are surprisingly useful
for user-centered design

Thomas Hermrmann, Marcel Hoffmann, Kar Uwe Loser, Klaus Moysich
Informatics & Society, Dept. Computer Science, University of Dortmund, Dortmund, Germany
{herrmann, hoffmann, loser, maysich}@iug cs uni-dortmund de

Abstract Diagrammatic representations are commonly accepted as valuable tools in requirements engineering and sys-
tems design. However, the most prominent techniques, are not sufficient for requirements negotiation with users becanse
they focus on the design of technical systems. In user-centered design of socio-technical tems there is a srong demand
for models which integrate different viewpoints. We believe that appropriate semi-formal diagramming techniques can
facilitate the negotiation of the design, especially when they are combined with additional representations. Therefore we
have designed a notation that supports the generation of integrated models of organizational, social, and technical strae-
tures, e g business processes, social relations and dependencies among protagonists, resources, work-objects, and soft-
ware funcuomht\ SeeM e diagramming-technique for modeling semistructured socio-technical systems moreover
provides special concepts for the representation of vagueness, mcompletenes,. and confradictions that are inherent to user
requirements. In this paper we present a first evaluation of the SeeMe-diag echnique. The results are drawn
e e & amming technigque and sub-

analysts and software
imagmation. Unfortu-
hal expectations. Semi-
bage. In Ius remarkable
computer-supported coordination™ Malone et
11 suggested optional and partial stmcnnmg o use email more efficiently [13]. Simlardy. m concep-
tual modelling neither r:mnplere}y structured and strong typed information nor completely unstruc-
and orgamzational requirements. In confrast to amung at
(e.g. [16]). we suggest emphasining vagueness i user-
ness explicit we propose spectal diagranmung concepts for
diagramming technique SeeMe m different case studies
of vague modeling However, we were surpnsed by how
F concepts.

Diagrammatic representations are commenly accepted as valuable tools m requirements engineer-
mg and systems design. Especially in designing cooperative processes and groupware, diagrams help
to overcome the lmmts of namative d.ESCanJOﬂS and Uf demonstrations of a single user’s mteraction

- 3 = @ gaple. ER-diagrams, data-flow-
he design of technical systems.
gotiation of requirements with
hnizational and social require-
ong demand for models which
al diagramming techmques can
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Hybrid Petri nets have three types of arcs

sure and precise

g

a
sure but not
precise
?
a _________
unsure
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Hybrid Petri nets have three types of arcs

informal 2
(annotations that are | | | 4
deliberately vague) Type Il Type Il
formal
(firm statements about 4>Q_>
the inclusion or
exclusion of traces) Typel A
strong causality weak causality
(“sure”) (“unsure”)
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Phase 1. Learn a Causal Graph

/\ 5 A strong causal relation Rs
q > > -~ 7T \weak causal relation Ry
N\
start  place *, send Y, / send cancel
order \\? invoice \reminder order
\ \
\ \?
\ \
¥ | confirm
> payment | ||}
pay prepare end
delivery
make Different approaches possible
delivery (business as usual)
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Phase 2: Learn a Hybrid Petri Net
/)

—> —>
pl start p2 place , p3 ~send \ send cancel
order 1\ ? invoice / reminder  order

\ \

\ \9

\ \’

| \ i

Y X p5  confirm

>©—> payment

pay p4 prepare
delivery

p6 make P8
delivery
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Phase 2: Learn a Hybrid Petri Net

OnlinGn
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send
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Phase 2: Learn a Hybrid Petri Net
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Phase 2: Learn a Hybrid Petri Net

A

send cancel

. reminder order
\

send

invoice

confirm
payment

prepare
sure and precise del ivery
@ sure but not b p6 make p8
precise delivery
?
a [—-———- —===>» b

unsure
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Phase 2: Learn a Hybrid Petri Net

- How? P Generate candidate places

« A candidate place is characterized by
two sets of activities A, ,, and A, .,
such that sure arcs are connecting any
activity in A, to any activity in A,

A

output

TU/e
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Phase 2: Learn a Hybrid Petri Net

- How? »Generate candidate places

« A candidate place is characterized by
two sets of activities A, ,, and A, .,
such that sure arcs are connecting any
activity in A, to any activity in A,

Ainput A

output

TU/e
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Phase 2: Learn a Hybrid Petri Net

- Determine the quality of each
candidate place p=(A;,,,..Aoutput)

Ainput A

output

- ldeally: start empty, finish empty,
not negative (compare ILP miner)

ake
elive
©Wil van der Aalst (use only with permission & acknowledgements) I U /e



Phase 2: Learn a Hybrid Petri Net

input Aoutput

‘ « Three possible scoring functions:
a) Fraction of cases perfectly fitting

b) Fraction of relevant cases
perfectly fitting

c) Global score (extremely efficient)

©Wil van der Aalst (use only with permission & acknowledgements) I U /e



Generate candidate places and evaluate

1651 CO
cancel ({CO},{E})
order ({cp}.ie})
cp ({md}.{e})
confirm —u ({CO,Cp},{E})
payment e ({co,md},{e})
end ({cp,md}.{e})
md ({co,cp,md}.{e})
drer:;il)(eery
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Generate candidate places and evaluate

1651
(040) CO
cancel ({ee} ’ Ee}) cancel
order {eptfel order
o (md} {e})
b) Cp
confirm ({CO ,C p} ’{e}) confirm
payment e ({co,md}{e}) payment e
11015 end (EEIE’IIIEH’E }} end
md €D ; md
make make
delivery

delivery
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ProM Implementation

[55 Prom urropia

4 ProM UlTopia (8
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Fuzzy Petri Net
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order \?

send  cancel
invoice X reminder  order
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Parameters

- Threshold for activity frequency (te)

- Parameters used to compute strength of relations
taking into account concurrency and loops (¢ and w)

« Thresholds for strong and weak causalities (tRS and
tr, With tr > tg )
 Threshold for place quality (t,¢pay)
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Evaluation (see paper and technical report for more details)

Log  tfey trRg tRy W trepiay |T] |P| |F1| |F2| |F3| Fitness Precision Time (ms)

BPI-2011 343 0.81 0.80 0.10 080 38 6 4200 6 0.84 0.04 11772
BPI-2012 3926 0.90 0.89 0.10 0.80 14 8 7 20 1 0.90 0.26 12414
BPI-2014 13985 0.90 0.90 0.10 0.80 10 5 3 13 0 0.93 0.54 21233
BPI-2015 360 045 0.40 0.50 0.80 59 26 24 145 75 0.74 0.05 7055
BPI-2016 445 0.50 0.50 0.10 0.80 12 2 0 3l 0 0.83 0.10 31428
BPI-2017 9453 0.51 0.50 0.50 080 22 8 7 36 12 0.95 0.12 24772

- Behaves as expected, e.g., when t;,, goes up
fitness goes up and precision goes down

arxiv.org/abs/1703.06125 TU/e



Performance

« Good, but room for improvement

« Smartly pruning the set of candidate places (avoid
conflicting or less informative places)

- Lazy place evaluation

* Distribution/decomposition using e.g. Spark (see
joint work with Long Cheng and Boudewijn van
Dongen in a slightly different setting)
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Evaluation is not easy

WE INTERVIEWED
HUNDREDS OF USERS
AND TURNED ALL OF
THEIR SUGGESTIONS

INTO FEATURES.

\

AS IT TURNS OUT,
EVERY USER WE
TALKED TO WAS AN
IDIOT, AND THEIR
DUMB SUGGESTIONS
RUINED OUR PRODUCT.

»

IN HINDSIGHT, WE
PROBABLY SHOULD HAVE
TALKED TO PEOPLE
WHO WORK OUTSIDE
THIS BUILDING.

%

if*ji %

x— [O]]|-*
;l...a i

Dilbert.com DilbertCartoonist@gmail.com

G-7-12 ©2012 Scott Adams, Inc. /Dist. by Univarsal Uchck
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But, the need I1s obvious
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But, the need I1s obvious
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/ > pay
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make delivery
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