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Insurance claim example

An important difference
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Current state of the claim?

https://camunda.com/download/modeler/
https://bpmn.io/ |




Petri nets:
basic definitions
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Petri nets for us

Formal and abstract business process specification

Formal: the semantics of process instances becomes
well defined and not ambiguous

Abstract: execution environment is disregarded

(Remind about separation of concerns)



Transitions

A transition can stand for
an operation
a calculation
an evaluation
a transformation
a transportation
a task
an activity
a decision




Places

A place can stand for

a state

a medium
a buffer

a condition

a repository of resources
a type
a memory location



Tokens (within places)

A token can stand for
a physical object
a piece of data
a record @

a resource

an activation mark
a message
a document

a case
a value



Arcs

An arc represents a dependency:
from a place p to a transition ¢

(a token from p is consumed to fire the transition f)

not admitted!
from a transition 7 to a place p

(the firing of the transition 7 produces a token in p)

—] [0

not admitted!




Example: sequence
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Ex
ample: XOR
join
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Example: AND split
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Example: AND join




Example: OR split

2 : p2
tl i
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Example

milk

0 cappuccino
coffee @
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Petri nets

A Petri net is a tuple (P, T, F, My) where
e P is a finite set of places;

PNT =1
e ' is a finite set of transitions:

e FC(PxT)U(T x P) is a flow relation;
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Pre-set

A place p is an input place for transition t iff
(p,t) € F
We let ot denote the set of input places of ¢.
(pre-set of t)

tokens needed from b O/g of
~J

{
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Pre-set and post-set

A place p is an output place for transition ¢ iff
(t,p) € F
We let te denote the set of output places of ¢.
(post-set of t)

QU

v
tokens produced in ‘O C) O' e
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Pre-set and post-set

Analogously, we let
ep denote the set of transitions that share p as output place
pe denote the set of transitions that share p as input place

o where tokens
— L P can come from
v

X

pe
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Pre-set and post-set

Formally:
ox={y | (y,x) e '} pre-set
re={y | (r,y) € '} post-set
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Token game



Enabling and firing

A transition 7 is enabled if each of its input places
contains at least one token

When an enabled transition fires
it consumes a token from each input place
it produces a token into each output place
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Some remarks

Firing is an atomic action

Our semantics is interleaving:
multiple transitions may be enabled,
but only one fires at a time

The network Is static, but
the overall number of tokens may vary over time
(if transitions are fired for which the number of input
places is not equal to the number of output places)

26
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Example

pl

1 enabled
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P| fired
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28

| v

P2 + p3

lt2/t3



Example

‘ 21 enabled
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Example

pl

P fired

enabled

tl

td

p3

pl

21 enabled
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t4
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fired

3>
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tZ p3
enabled <&
4
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Example
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Example
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Workflow nets



Workflow nets features

Tailored to the representation of business processes
Formal (unambiguous) semantics
Structural restrictions

Decorated graphical representation
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Workflow net: idea

work

start end
O



Workflow net

Definition:
A Petri net (P, T, F') is called workflow net if:

1. there is a distinguished initial place i € P with ei = ()
2. there is a distinguished final place o € P with oe = ()

3. every other place and transition belongs to a path from 7 to o

39



Basic properties

Lemma: In a workflow net there is a unique node
with no incoming arc

Proof:
Let 7 be the initial place and o the final one

Suppose there is another node v with no incoming arc

node v must appear in a path from i to o
since ¢ v = @, v must be the first node of the path

thus v =1
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Basic properties

Lemma: In a workflow net there is a unique node
with no outgoing arc

(the proof is analogous to the previous one)

4]



Workflow net: Rationale

1. a token In 7 represents a process instance not yet started
2. a token in o represents a finished case

3. each place and each transition can participate in a case

Definition:
A Petri net (P, T, F) is called workflow net if:

1. there is a distinguished initial place i € P with ei = () O

2. there is a distinguished final place o € P with oce = ()

3. every other place and transition belongs to a path from 7 to o

42



WF net: Example

3 pack goods p5S

OO SO0

| recelve oraer p2 process orger plete order p7 send goods 0

p4 update Inventory p6
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Question time: WF net?

2 A4 N
n tl p2 t3 0




Question time: WF net?

2 A4 N
n tl p2 t3 0

Yes




Question time: WF net?

T
n t1 p2 t3 0




Question time: WF net?

@—/{% -0

No
(no initial place)




Question time: WF net?

t4
»
pS
A




Question time: WF net?

-

pS

" No
(no path from i1 to o with t2)

OO~ =0

pl




Question time: WF net?
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Question time: WF net?
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Question time: WF net?
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Question time: WF net?




Question time: WF net?
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Question time: WF net?
,_,»QN 4}@_}

plo t pl3
9 pl12
/ 11

Yes
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WoPeD
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Is it a Wf net?
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Syntax sugar
(denotations)



Workflow Petri Net Designer

Transition properties
“Identification
Name: :] ID#: t1
“Branching
O None H ~ AND-split (K ~ AND-join il
 XOR-split (B ~ XOR-join K
~ XOR-join-split KN ~ AND-join-split MK
~ AND-join-XOR-split 313 ~ XOR-join-AND-split KK
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Syntax sugar: split

A

(O stands for ( )—

AND-split ; \O
p2
p3

A

( stands for

XO R-spI;‘,,g>
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ON

p2

p2

Syntax sugar: join

AND-join

1 @ stands for

XOR-join
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—{( ) stands for

2
pl tia
2

tib



Syntax sugar: any
combination is also possible

pl tib p3
; stands for ;
he Q1

)
(i@

p4
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Syntax sugar: any

combination is also possible

A

stands for

(O~

O
e o

O

tid

p4

p4
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> AN

N
o

Syntax sugar:
a personal note

—O

tl

p3

D-join

t

o

1

N
od

()

p3

- XOR-joIn
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Chosen decorations
are too similar!

Different meanings
iIf differently placed!

Unnecessary for AND
(redundant)!



Syntax sugar:
a personal note

Why there”? Because of gateways

P
&
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Syntax sugar:
a personal note

(—

p3 Pl

~#XND-Jo | -SPIIteH
Let us avoid any source of confusion!
= XOR-join XOR-SPEQ
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Subprocesses
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Hierarchical structuring

Uniqueness of entry / exit point facilitate the hierarchical
structuring of WF nets

O—0—O

~ business process A",

a transition can be
realized by another:
workflow net -

70



Some patterns



Typical control flow aspects

Sequencing
Parallelism (AND-split + AND-join)
Selection (XOR-split + XOR-join)
Iteration (XOR-join + XOR-split)

Capacity constraints:
Feedback loop
Mutual exclusion
Alternating

72



Sequencing

B is executed after A




Parallelism?
(AND-split + AND-join)

A and B to be executed both, in no particular order

OO0

O-0-0



o

Parallelism
(AND-split + AND-join)

A and B are both executed in no particular order

AND-sp

O
“o-

A
I

B

O

AND-joIn



Explicit choice?
(XOR-split + XOR-join)

Either A or B is executed (choice is explicit)

O30

OO




Explicit choice

(XOR-split + XOR-join)

Either A or B is executed (choice is explicit)

L

_Oo-O-0..
~O-0-0"

O



Explicit choice
("sugared” version)

Decorated version

AT

oal’ IO




Deferred choice

Either A or B is executed (choice is implicit)

O

| XOR-joln
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Remember

BPMN Explicit choice # Implicit choice

elements

® @H,/foO\ ~

T L

The decision is made i
at different points in time

AorB
chooses ——*(::)

event
based




Iteration
(one or more times)

A to be executed 1 or more times

O—U—0O




Iteration
(one or more times)

A Is executed 1 or more times

NS/




One-or-more iteration
("sugared” version)

Decorated version

@,
O~A-O—HO—{3—C




One-or-more iteration
BPMN-like version

Decorated version




Iteration
(zero or more times)

A to be executed 0 or more times

O—1U—0




Ite

ration

(zero or more times)

A Is executed O or more times

O

o

A:x

~C




Zero-or-more iteration
("sugared” version)

Y

Decorated version

Q_>

{

() .

>



Zero-or-more iteration

BPMN-like version

Y

Decorated version

{

O

Q_>

T

I\
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One serve per time

Multiple activations are handled one by one

Lo

O~ O

e




Mutual exclusion

A and B cannot execute concurrently

O e

o\

O

e

AV



Alternation

A and B execute one time each (A first)

OO -0

O-TFO-

(O

@ sﬁ%@



Which patterns?
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pl reject letter p20

p4 policy p7 I
? split a?.):oln p8 rejectloi
premium p6
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Question time

book hot
travel request p2 p3 send plan p4

book flight

/S p2
pl travel reqbest send plan
p3 p5

Which model looks more reasonable?
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Triggers



Transition properties

 Identification

~Branching
" © None ] ~ AND-split (K ~ AND-join b
\ ~ XOR-split (B ~ XOR-join K
~ XOR-join-split 413 ~ AND-join-split HK
~ AND-join-XOR-split 313 ~ XOR-join-AND-split KK
“Trigger
O Automatic  Resource O
~ Message ~ Time $3)
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Triggers

Execution constraints can depend on the
environment in which processes are enacted.

In workflow nets, transitions can be decorated
with the information on who (or what) is
responsible for the "firing" of that task.

Such annotations are called triggers

96



Triggers

Triggers can be:
a human interaction
the receipt of a message
the expiration of a time-out

Transitions with no trigger can fire automatically
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Symbols for triggers

Automatic Trigger: Task enacted automatically

User Trigger: A human user takes initiative and starts activity

™~

External Trigger: External event required to start activity

O

_‘ Time Trigger: Activity started when timer elapses

98

M. Weske: Business Process Management,

© Springer-Verlag Berlin Heidelberg 2007



Triggers: example

User External

send reminder
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Triggers: example

O

External

start

charge credit card succes or failure

spam jcustomer

User User

Pack comﬁ& or incomplete

User

Receiv

F

Timer

O

cancel order

V

O

G

User

Backorder

update billing info updated or canceled

100
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Explicit vs Implicit
choices (again)

A A
B B
(a) Explicit xor split ~ does not enable A (b) Implicit xor split enables A and B
and B concurrently concurrently
XOR event

101 based

M. Weske: Business Process Management,
© Springer-Verlag Berlin Heidelberg 2007



Question time
Net design: Car Damage

An insurance company uses the following procedure for the processing of the claims
Every claim, reported by a customer, is registered

After the registration, the claim is classified

There are two categories: simple and complex claims.

* For simple claims two tasks need to be executed:
check insurance and phone garage.
These tasks are independent of each other.

 The complex claims require three tasks:
check insurance, check damage history and phone garage.
These tasks need to be executed sequentially in the order specified.

After executing the two/three tasks a decision is taken with two possible outcomes:
OK (positive) or NOK (negative).

If the decision is positive, then insurance company will pay.
In any event, the insurance company sends a letter to the customer.

102



Question time
Net design: Car Damage

An insurance company uses the following procedure for the processing of the claims
Every claim, reported by a customer, is registered
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Question time
Net design: Car Damage

begjn
c2 phone garage c5




