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Motivation

Example of an Automotive

Engineering Process
1 Thousands of concurrently ET T -

executed process instances & T e = 1 |

o]

[ Processes can become very
large and complex

1 High need for flexibility and
adaptability in all phases of the
process lifecycle

] PAIS correctness and PAIS
robustness are fundamental

1 Reuse of process artifacts is T: T '
crucial along the whole pro- 3 fli Al [
cess lifecycle I Healthcare

E%

L Process !
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Lifecycle Support for Dynamic Processes
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Lifecycle Support for Dynamic Processes
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Lifecycle Support for Dynamic Processes

assisting process

® Schema 8, A designers through
process model reuse

‘s

assisting process
implementers through
service reuse

implementing identified changes
through schema evolution .

Exception:
Delete (I,, E

Create Instances
Change Propagation!

Process engineer /
Process administrator

)

Process

Execution
Log

Process
Execution

assisting process engineers

through change reuse in the large assisting end users through
change reuse in the small
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Lifecycle Support for Dynamic Processes

@ (Schema S \

06\6
> Q) -
< el | assisting process
) 5 - implementers through
L service reuse

Service Composition and Plug & Play

f 1> REUSING application services
In different process models! .h

O AP0 ) “nstance-
Monitoring w stance @ Process
Change Log Change participant
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Reusing Application Services in a ,,Plug & Play“-like Style

Repository

EmEE

0+0-+0 LN

Process Application
Templates Services
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Reusing Application Services in a ,,Plug & Play“-like Style

Repository

Process Application
Templates  Service

Composing process-oriented
applications out of process templates
and application services

with system-enabled consistency
checks
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Reusing Application Services in a ,,Plug & Play“-like Style

Workflow Enactment Service

Std Client APl Web Cint API  Modeling APl Dyn. Change API
Admin. APl  Worklist Mgmt. Authorization Time Mgmt
Distribution Ad hoc Change Rollback Schema Evolution
Msg Queuing Recovery Audit Trail

Process Execution Engine

Prozess 11
Prozess 4 Prozess 10
Prozess 3 Prozess 9 Prozess 14 Workflow | .
Prozess 2 Prozess 6 Prozess 8 Prozess 13 C Repository I
Prozess 1 Prozess 5 Prozess 7 Prozess 12 omposer P '
- L Create Process Template S S
' ! B I Modify Process Template ol g
e ' I Check Process Template reu b
‘ Workflow Application
Templates Components
Application Server \
. All checks

_ m “ w m e A
\
A

SRS SR S

Users , S
% g &3 &S &S

> Workflow Designer
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Reusing

Appiication Services in a ,,Piug & Piay*“-i

The Adept Approach

1 “Classical” construction: Context-sensitive list of legal operations

¥ ADEPTZ Process Template Editor

File Wwiew Window Help

=101 ]

-l
T Wavigator &2 l =0 m = O || & palette 52 =0
7 (| = <}=='=> = |.— Changeoperations J'|
B = Test primary preselection
o |=| test.template |iprimary poskselection
1 change Operations &2 =08
Activity Repository 53 =0
O Activity Repository w Insert Elements -
Bl = Activities - o
----- Request Customer Data @£ st flods
..... @&y ¥y Inserk Branch
----- Request Offer by Mail { Thunderbird) @ IO Insert AND Block
..... & -
= % T Insert #0R Block
----- OpenOffice Offer Creation Start End “ e -
----- Choose cheaper offer & 5 g Insert [OOR Black
""" ) w Insert Surrounding Block
----- Prepare Amazon Search
..... Amazon Item Search & T Surraunding ARD Block
..... anl (arb Amaznn Price bl e e ey
l I » 4 I I »
= properties £2 l Froblems | 5 ¥ = 8| 5= outline 52 l =8
Propert | Value ;I
[= Parameters
Input Parameters [0]
Cubput Parameters [0] J
= Template = =
Template ID 0 i
4| | 3

=
®
%
=
®
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Reusing Appiication Services in a ,,Piug & Piay“-like Styie:

The Adept Approach

1 “Classical” construction: Context-sensitive list of legal operations

“ ADEPT2 Process Template Editor -0l x|

File View Window Help

-zl a
T Navigator 33] =0 m = O || palette 23 =0
A = = |~ Changeoperations f|
El = Test primary preselection
- = test.template |iprimary postselection

[ Change Cperations &3 IE
fictivity Repository 53 =0
[ Activity Repositary ~ Insert Elements -

El (= Activities = S

----- Request Custorer Data 1 g2, Insert Node
..... — & ¥y Imsert Bramch
----- Request OFfer by Mail (Thunderbird) I T Insert AND Block
..... [ - .

= AL t %R, Block
----- OpenOffice Offer Creation Start =. ! et o

1 &5 Insert LOOP Block

""" Choose cheaper offer

""" B = Insert Surrounding Block

----- Prepare Amazon Search

..... Amazon Ttem Search & IO Surrounding AN Elock

..... Eﬂ i=eF Amarnn Prire i e o (B el e S 1,
< | » 1 ’
= properties 2 l Froblems | 5 = = 0 || 5= outline 52 l =8
Property | Walue ﬂ

j(n] 1

Mame End J

Staff Assignment Rule
= Misc fe—

Branch 1D ] hl
4| | »
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Reusing Appiication Services in a ,,Piug & Piay*“-i
The Adept Approach

] “Classical” construction: Insertion of nodes ...

“ ADEPT2 Process Template Editor -0l x|

File View Window Help

Irs-&
T Mavigator 33] = O || *test.template 33] =0 @Palette 23 =0
A = = |~ Changeoperations f|
El = Test primary preselection
- = test.template |iprimary postselection

[ Change Cperations &3 IE
fictivity Repository 53 =0
[ Activity Repositary ~ Insert Elements -

El = Activities - . o
----- Request Custorer Data 1 g2, Insert Node
..... — & ¥y Imsert Bramch
----- Request OFfer by Mail (Thunderbird) i TC Insert AND Block
..... [ — .
= AL t %R, Block
----- OpenOffice Offer Creation End ! e o
..... Choose cheaper offer 1 & Insert LOOP Block
""" - + Insert Surrounding Block
----- Prepare Amazon Search
..... Amazon Ttem Search & IO Surrounding AN Elock
..... Eﬂ i=eF Amarnn Prire i e o (B el e S 1,
| » N [ »
B Properties X 0 | s &R Y SO 0= outline 53 l =8
Property ﬂ
j(n]
Mame J
Staff Assignment Rule
= Misc ]
Branch 1D z hl
4| | 3

=
®
A
=
®
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H

“Classical” construction: Insertion of data elements ...

* ADEPTZ Process Template Editor

File View Window Help
Ici-& E

Reusing Appiication Services in a ,,Piug & Piay*“-i

The Adept Approach

ike

Styie

with continuous
correctness checks

4

TS Mavigakor £3 l

E = Test

b1 test.template

T Activity Repository 23 =0

1 *test template &2 l

@Palette 23 =0

Cuskomer OrderID

-~ Changeoperations f|

primary preseleckion

|i primary poskselection

[ Change Cperations &3 =0

E (= Activities - STRING....... NARDTEL =
----- Request Customer Data b SelEak Hades tamayve
..... E . i
= ! @& ¥ Maove Nodes
----- Request OFfer by Mail (Thunderbird) / :
""" - : w Data Manipulation
----- CpenOffice Offer Creation End .
_____ Choase cheaper offer i ! Insert Data Element
----- - & 1 ReadData Element
----- Prepare Amazon Search & ¥ Write Data Element
----- A Item Search .
_____ rfra;?nna;:nmp,’::rc - 1 ! Remove Data Access -
1| 3 | | 3
rpaes [T 5 o[ E o ) =5
1 errar, 0 warnings, 0 infos
Descripkion = | Resource | Path | Location |
El E: Errors {1 item) s
@ Data element 'Customer OrderID' is not supy test.template Test Mode: 4 ]
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Reusing

Applica

The Adept Approach

tion Services in a ,,Plug & Play*“-i

1 Construction of processes in plug & play fashion

* ADEPTZ Process Template Editor

File wiew Windomw Help
Itf-EHG

=0l x|

U Navigator &3 l = O || & palette 53 = m
| =t [= Changeoperations :f|
=l = Test primary preselection
o2 kest.template ,iprimary postselection
> = [ change Operations &3 =0
ﬁ Ackiviky Repositary &3 ~ Insert Elements "
El = Activities 5
----- Request Customer Data d 7 Insart Huds
..... . & =g Insert Branch
----- Request Offer by Mail (Thunderbird) & THC Inserk AND Black
T <@ Inserk HOR Block
CpenOffice Offer Creation Start End & e -
..... Choose theaper offer &y 20 Insert LOGOF Block
""" - + Insert Surrounding Block
----- Prepare Amazon Search
..... Amazan Tkem Search & T Surrounding AN Block
----- ':f‘ GrE Armaznn Pricre bl e L M
Ll » Ll | | »
=] PrquroblgM il = = 0O || 5= outline 52 l =0
Propert | Walue ;I
[=] Parameters
Input Parameters [o]
Oubput Pararmeters [0] J
= Template f—f]
Template ID i &
4| | 3

=
®
%
=
®
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The Adept Approach

1 Construction of processes in plug & play fashion

* ADEPTZ Process Template Editor

File wiew Windomw Help
Itf-EHG

U Navigator &3 l

El = Test
|2 test.template

Bl [ Activities
""" Request Customer Data

CpenOffice Offer Creation
----- Choose cheaper offer

..... .

----- Prepare Amazon Search
E Amazon Item Search

T activity Repository &3 =4

-

----- Request OFfer by Mail (Thunderbird)

=0l x|

Start End
+

i Palette 53 = m

[= Changeoperations * |

primary preselection

,i primary postseleckion

[ change Operations &3 =0

-

= Insert Elements
& 2y Insert Mode
& =g Inserk Branch
& IHC Insert AR Elock
& < Imserk #OR Block
& 5y Inserk LOOF Elack

» Insert Surrounding Block

& THC Surrounding S0 Elack

----- ':f‘ GrE Armaznn Pricre il S R .

< | _»I_I ] — D
= Properties 3 ]Problems| E gS = = 0 || 5= outine EE] =0
Propert | Walue :I
[=] Parameters

Input Parameters [o]

Cukput Parameters [0] J
= Template

Template ID i} _ILI
4| | *

=
®
%
=
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Reusing Appiication Services in a ,,Piug & Piay“-like Styie:

The Adept Approach

1 Construction of processes by plug & play fashion: A wizard is guiding ...

| ¥test

* Plugging in the activity "Amazon Item Search’ into node ‘26

. Reconfirm your choice and adjust the properties of the node.

" 1 This step helps you ta reconfirm your chaice of activity and allows . . .
wou ko adjust the mast impartant node properties, = omnna ““““%
|

Artivity Femplake "Amaznn Them Searrh’ -
Mame: amazon Ikem Search
Description: Search for products identified by the title ak Amazon web shop,

Adjust the Node properties

Mode Mame; L | ||
MNode Description: |

Help = Back Mk = | Finish I Zancel
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Reusing Appiication Services in a ,,Piug & Piay“-like Styie:

The Adept Approach

1 Construction of processes by plug & play fashion: A wizard is guiding ...

“ Plugging in the activity ‘Amazon Item Search’ into node “#6°

. Plug-In the activity: *Amazon Item Search’ at node: '6'

----- ! This wizard helps the user mapping activity parameters to daka elements

ot Daba

~Input Parameters

Input-Parameter | Daka Elements | Status |
Item3earchInput {UDT:java.lang.... <MEW DATAELEMENT = i

v by Mall (Thunderbi

~Output Parameters w Inmert Suproonding Bock
Oubput-Parameter | Daka Elerments | Status | H :
Qfﬁ ItemSearchResponse {UDTijaval... <MEW DATAELEMENT = i =

4]

Propartisg

Help < Back ext = | Finish I Zancel | i
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Reusing

1 Construction of processes by plug & play fashion

* ADEPTZ Process Template Editor

File View ‘Window Help
|- =

Appiication Services in a ,,Piug & Piay*“-
The Adept Approach

ike

Yy 4 [}
[ B I

Styie:

with continuous
correctness checks

=100

T3 Mavigakor 52 l = O || 3 *test.template 52 | = B || G palette 22 =
= <_El> % .= Changeoperations fl
= [/_:5, Test | primary preselection
o \=| kest.template .primary postselection
[ Change Cperations &3 =0
iy i S | RN
O Activicy Repository &3 l— TtemSearchInput Item3SearchResponse + Insert Elements -
B (= Activities - UOT: javailang.Objeck - UDT: java;lang: Ohject, .
----- Request Customer Data 1 e G Incertflode
..... o :" P &y ¥y Imsert Bramch
s | N . 1 -
----- Request Offer by Mail (Thunderbird) o " & THD Inserk AHD Elock
..... (& —
----- CpenOffice Offer Creation - @ Amazon Item Search End D oo Isegt 207 Bk
----- Choose cheaper offer & 5 g Insert LOOP Black
""" I;“ . - = Insert Surrounding Block
repare Amazon Searc
..... Amazon Item Search & THC Surrounding AW Bk
----- [ GeF Amaznn Prire i T L
4] | r ] — 4
=04

Properties B Problems X

=

—+l

1 error, O warnings, O infos

Description =

| Resource

| path

= T Errors (1 item)

@ Data element 'TtemSearchInput’ is not supplied at the read access of node 'Amazon Item Search' (6)1

test.template

Tesk

EE Cutline 23 }
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Reusing Appiication Services in a ,,Piug & Play*“-

The Adept Approach

1 Construction of processes by plug & play fashion

* ADEPTZ Process Template Editor

File Wiew ‘Window Help
Iti-&H&

U5 Mavigakor £3 =

B & Test
5] kest,kemplate

1 Activity Repository 22 =0

Bl = Activities -
Request Customer Data
.

Request Offer by Mail (T
.

OpenOffice Offer Creatic
Choose cheaper offer

.

Prepare Amazon Search
Amazon Item Search

@ Prepare Amazon Search

Yy 4 [}
[ B I

=
®
Ly
=
®

Goal: No “bad
surprises” at run-time!

=t

= 8 || &b palette 2 ]

BookTitle ItemSearchInput ItemSearchResponse
STRING UDT: Jswglang: Ohlect  LUDT: javalang. Objsct
AY f,.—-":\._\ ;1'
s, P ~. ,-”
N, T "-._\ /
‘:i--‘ -~ S,

Arnazon Item Search

.= Changeoperations +* |

| primary preselection
. primary poskselection

5 change opera... 52| = O

« Insert Elements

Sy Insert Hode
@y =g Inserk Branch

@ IHC Imsert KD Elock
End Ay T Insert ZOR Block

5 g Imsert LODF Black:
w Insert Surrounding Bloc

&y I surrounding SHDE

Eﬂ eE AmAznn Price b et
o e Ll 121 i
Properties | (2 Problems Eﬂl ¥ =0 5= outline Eﬂl =0

1 errar, 0 warnings, 0 infos

Description =

| Resource | Path

= % Errors {1 item)

@ Data element 'BookTitle' is not supplied at the read access of node 'Prepare Amazon Search’ (7)1

test.template Tesk
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Introduction: Lifecycle Support for Dynamic Processes

e assisting process
Schema S": designers through
process model reuse

Process

Monitoring
Change Log

Instance-
@ Process

specific L
Change participant
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Reuse Process Models through Configuration:
Motivation

Change Management

Example

Standard

Process variant I:
Quality issues affected

Process variant Il:
Low risk/ costs; long to realize

d)Process variant lll: Low risk/ costs;
fast to realize; affects quality issues

1) Change request

2) Request for Statements

(Stm.
Responsible

Production-
Planning (PP)

Develop-
ment

1) Change request

2) Request for Statements

\ 4
3d) Stm.)

1) Change request

¥2) Request for Statements

(Stm.

Responsible

Quality

(Dev.)

7) Completion

Responsible

Department
(QDept.)

7) Completion

Responsible

1) Change request

) Request for Statements

(Stm.
Responsible

4) Integration of Stm.

Project Leader A 4
) 6) Realization
Dev.

5) Permission
| Decision Board |

=]

@b) Undo RealizatiorD

7) Completion

Responsible

Dev.

7) Completion

Responsible
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Reuse Process Models through Configuration:
Motivation

Standardized Process

Reuse of a particular process model requires
adaptation to the respective context

1> Large process variant collections!

i i

| |Variant 3:

i i

{ |Fast Run and

I i N ngn

| | Security Critical
_| [Repair

Example: Vehicle Repair ‘
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Reuse Process Models through Configuration:
Configuring Variants in Existing BPM Tools

Multi-Model Solution

d) Variant 3: Fast Run and security-critical Repair
[ c) Variant 2: Security-critical Repair
b) Variant 1: Fast Run

a) Standardized Process

Maintain T

Sing|e"'MOdel SOlution Standard or

Variant 2 or
Standard or j Variant 3

ey Diagnosis | Variant 2 or
Q 0 Variant 3
Variant 1 Diagnosis

Final Check
B Srorened

Standard or Variant 2 )m

Variant 1 or Variant 3

% Hand Over

Standard or Variant 1
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Reuse Process Models through Configuration:
The Provop Approach

General observation:
Process variants can be created by adapting a common reference model

Reference process ,
(Base Process) - -—{:

INSERT DELETE
FRAGMENT FRAGMENT

IF country = Austria IF = Smart

Variant specific
adjustments

Derived process N \
cdprocess .. .{-:3»-
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Process-
Modeling

(

Configuration
of Variants

(

Process
Execution

<

Reuse Process Models through Configuration:
The Provop Approach (Basic Elements)

Ref. Process

Options Option 1 Option n

Insert| ... |Delete| ... |Move|... | Modify

Choosing and applying |
options

Process
family

o B
create instance of a

specific process variant
Workflow Model
> ﬁ<wmd> ﬁ-»%'-» g

Eraployee Ilanager ﬁ Ilanager Excel End

vl
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: Context model CONTEXT RULE:
zhe tP rc;vop Apprc|>actf_1. BSOS Coric  vaorarge - R Secuy el = Yo
onitext-aware seiection or options!

variable THEN Maintenance <> ,,No”

Maintenance |Yes, No

Security critical [ Yes, No
Base Process with Options

BM AM| |BH

Reception ¢ Diagnosis

Maintain Hand Over

DELETEE Process fragment

-— oN | INSERT Process fragment
c EXT c :
o : BM AM GO . o : |AM BH CONTEXT DEPENDENCY:
= : 9| DEPENDENCY: = : ’IF S ity critical = “Yes”
OQ- K IF Maintenance = “No” OQ- |;| Final coty orfiea’ = T
Check
i selecting and applying
Process Famlly change options
Variant 1: — i .
(Option 1) | CURRENT CONTEXT: vf"a"t o CURRENT CONTEXT:
Maintenance = “No” (base process) Maintenance =“Yes”
Security critical = “No”

Security critical = “No”

Reception g Diagnosis

Reception DIET Repair Maintain g4 Hand Over
V;"ta.'"t 22: CURRENT CONTEXT: Variant4:  [CURRENT CONTEXT:
(Option 2) | \aintenance = “Yes” (Option 1, Maintenance = “No”
Security critical = “Yes” Option 2) Security critical = “Yes”

Reception g4 Diagnosis

Maintain Hand Over

Invalid context description

=> no process variant required
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Reuse Process Models through Configuration:
The Provop Approach (Constraining the Use of Options)

Base Process with Options

BM AM| [BH
Reception g Diagnosis Maintain Hand Over
‘; DELETEE Process fragment ‘: INSERT { Process fragment
9 =Y AM Option Constraint: 9 : AM BH
Q. : A - i
o EE Apply 1 out of 2 Options ) @ Final
Check

selecting and applying

Process Family

. change options |
Variant 1: Variant 2:
(Option 1) (Option 2)

Reception 4 Diagnosis

Reception 4 Diagnosis

Maintain

Non-compliant options => No process variants to be configured

Variant 3: Variant 4:
(base process) (Option 1 and Option 2)

Reception 4 Diagnosis Repair Maintain I-(I)a:ec: Reception 4 Diagnosis
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Reuse Process Models through Configuration:
The Provop Approach (Constraining the Use of Options)

Select Options for graphical Constraint Definition ['5__(| Graph of Constraints E|
i ! Option 1 [« . Option 5
Defined Options Selected Options P — P
Option 2 Option 1
Option 4 Option 3 Q Q
Option 8 select | Option 5 H H H
Option & : < - : _ :
. Option 7 Optl?h 3 Optlgn 6 « Opt|9n 7
deselect \é/
€ (JPalette of Constraints [5__<|
Implication Min. n out of m
1
Mutual Exclusion
_®_, Max. n out of m
1

!

Application Order

m
n out of m
1

;

ava
m

!
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Reuse Process Models through Configuration:
The Provop Approach (Guaranteeing Soundness)

Issues:
» Soundness of configurable process variants has to be ensured considering
» context dependencies
» option constraints
» syntactical correctness notions
» Several different process meta models with specific soundness and correctness criteria
» generic approach needed
» using existing verification techniques

Solution: Meta model independent framework to guarantee soundness of a process family

Step 1: Step 2: Step 3: Step 4: Step 5:
Identify Calculate Check whether Apply Check

valid context corresponding options comply option set soundness of
descriptions sets of options with constraints to base process variant models
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Reuse Process Models through Configuration:
The Provop Approach (Guaranteeing Soundness)

Step 1: Step 2: Step 3: Step 4: Step 5:
|dentify Calculate Check whether Apply Check

valid context corresponding options comply option set soundness of
descriptions sets of options with constraints to base proces variant models

Context model CONTEXT RULE:

Context Value range IF Security critical = ,,Yes”

variable THEN Maintenance <>, No”
Maintenance |Yes, No

Security critical | Yes, No

Maintenanc

Security critical
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Reuse Process Models through Configuration:
The Provop Approach (Guaranteeing Soundness)

Step 1: Step 2: Step 3: Step 4: Step 5:
|dentify Calculate Check whether Apply Check

valid context corresponding options comply option set soundness of
descriptions sets of options with constraints to base proces variant models

Context model CONTEXT RULE:

Context Value range IF Security critical = ,,Yes”

variable THEN Maintenance <>, No”
Maintenance |Yes, No

Security critical | Yes, No

Maintenancg

<« Valid context descriptions

Security critical
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Reuse Process Models through Configuration:
The Provop Approach (Guaranteeing Soundness)

Step 4: Step 5:

Apply Check

option set soundness of
to base proces variant models

Step 1: Step 2: Step 3:
|dentify Calculate Check whether
valid context corresponding options comply
descriptions sets of options with constraints
Option set 1: Option set 2:
Option 2 Base process

Maintenancg

Option set 3:

Option 1

Security critical

Context dependencies:

Option 1

—p|

CONTEXT

DEFENDENCUY:
IF Maintenance = “No”

Option 2

)

CONTEXT
DEPENDENCY:

IF Security critical = “Yes”
14
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Reuse Process Models through Configuration:
The Provop Approach (Guaranteeing Soundness)

Step 1: Step 2: Step 3: Step 4: Step 5:
|dentify Calculate Check whether Apply Check

valid context corresponding options comply option set Soundness of
descriptions sets of options with constraints to base proces variant models

Option set 1: Option set 2:

Option 2 Base process Option constraints:
Maintenancg Option 1
Option set 3: Option constraint:
No Option 1 Apply 1 out of 2
Options
Yes Option 2
Security critical
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Reuse Process Models through Configuration:
The Provop Approach (Guaranteeing Soundness)

Step 1: Step 2: Step 3: Step 4: Step 5:
|dentify Calculate Check whether Apply Check

valid context corresponding options comply option set soundness of
descriptions sets of options with constraints to base proces variant models

Option set 1: Option set 2: Obti traints:
Option 2 Base process ption constraints:
Option 1
Maintenancg

Option constraint:

. | A out of 2

N Option set 3: ~ ..

© Option 1 Option constraint:

Mutual Exclusion

Option 2

Security critical
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Reuse Process Models through Configuration:
The Provop Approach (Guaranteeing Soundness)

Step 1: Step 2: Step 3: Step 4: Step 5:
|dentify Calculate Check whether Apply Check

valid context corresponding options comply option set soundness of
descriptions sets of options with constraints to base proces variant models

Option set 1: Option set 2:
Option 2 Base process

Option constraints:

Option 1

Maintenancg

Option constraint:
A out of 2

Option set 3: — .
Option 1 Option constraint:
Mutual Exclusion

Option 2

Security critical
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Reuse Process Models through Configuration:
The Provop Approach (Guaranteeing Soundness)

Step 1: Step 2: Step 3: Step 4: Step 5:
|dentify Calculate Check whether Apply Check
valid context corresponding options comply option set soundness of
descriptions sets of options with constraints to base process variant models
Variant1: [ GURRENT CONTEXT:
Maintenance = “Yes”
security critical = “Yes”
Option set 1: Option set 2:
Option 2 Base process \
Maintenance Variant2: [ RRENT CONTEXT:
Maintenance =“Yes”
Option set 3: security critical = “No”
Option 1 ReceptionggDiagnosisyg Repair ggMaintain I-(I)avn;

Variant 3:

CURRENT CONTEXT:
Maintenance = “No”
security critical = “No”

Security critical
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Reuse Process Models through Configuration:
The Provop Approach (Guaranteeing Soundness)

Step 1: Step 2: Step 3: Step 4: Step 5:
|dentify Calculate Check whether Apply Check
valid context corresponding options comply option set soundness of

descriptions sets of options with constraints to base proces variant models

‘ Variant1: [~ ) RRENT CONTEXT:
?> Maintenance = “Yes”

security critical = “Yes”

» Depends on soundness

criteria of underlying process IR UL E I Py ——

meta model \? Maintenance =“Yes”
> Using meta-model specific security critical = "No®

soundness checking

algorithms

| V™3 [CURRENT CONTEXT.
<‘? Maintenance = “No”

security critical = “No”




Page 38 rBPM10 Keynote | Fostering Reuse in the BP Lifecycle |13 September 2009

Reuse Process Models through Configuration:

The Provop Approach (Proof-of-Concept Prototype)
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Introduction: Lifecycle

Support for Dynamic Processes

(Schema S —

j

Re-applying ad-hoc Changes In similar context!

Process engineer / o
Process administrator
Execution
\ Log
\—/

Process €

Monitoring

Change Log
v

i REUSING PROCESS CHANGES in the small! I
)

Process
Execution

assisting end users through
change reuse in the small
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A Short Tutorial

on Ad-hoc Process Changes

Process Type Level

System’s View

Discharge &
Documentation

Process Schema S { Non Operative Therapy J
Patient Anamnesis & 1 Y
Admission Clinical Examination » X-ray Non Operative Therapy 1 1
. — J
clinicalSuspicionOf ( )
CruciateRupture = ,Ye P MRT
| —
» Sonography Om zratiroena;‘:r?nin H Operative Treatment
XOR-Split/Join : P 9

cruciateRupture = ,Yes* and

<> AND-Split/Join operationindicated = ,Yes"

Process Instance Level

Process Instance 11 Process Instance 12

Execution Trace:

Execution Trace:

0, = < ,Patient Admission®, ,Anamnesis & Clinical Examination®, ,X-ray“> o, = < ,Patient Admission“>




Page 41 rBPM10 Keynote | Fostering Reuse in the BP Lifecycle |13 September 2009

A Short Tutorial on Ad-hoc Process Changes

Process Type Level

System’s View

Process Schema S

(

#L Non Operative Therapy J

Patient Anamnesis &
Admission Clinical Examination

clinicalSuspicionOf
CruciateRupture = ,Ye

() Activity

v

D

@ XOR-Split/Join
<> AND-Split/Join

v

Sonography

~——o

Process Instance Level

Process Instance 11

Execution Trace:

| |—>( Non Operative Therapy 1

Discharge &
1 Documentation
| 1

J

For patient Pryss the MRT
activity needs to be skipped
due to his cardiac pacemaker.

32—

Execution Trace:

0, = < ,Patient Admission®, ,Anamnesis & Clinical Examination®, ,X-ray“> o, = < ,Patient Admission“>




Page 42 rBPM10 Keynote | Fostering Reuse in the BP Lifecycle |13 September 2009

A Short Tutorial

on Ad-hoc Process Changes

Process Type Level

System’s View

Process Schema S

Patient Anamnesis &
Admission Clinical Examination

() Activity
@ XOR-Split/Join
)  AND-Spiitidoin

clinicalSuspicionOf
CruciateRupture = ,Ye

( )

#L Non Operative Therapy J

)

v
x
4
Q
<

Discharge &
Documentation

Non Operative Therapy 1 J

+H—» MRT

J

Sonography

~——o

v

Operation Planning

Initial Treatment & H Operative Treatment

cruciateRupture = ,Yes* and
operationindicated = ,Yes"

Process Instance Level

Process Instance 11

Process Instance 12

Execution Trace:

L'
_J

Execution Trace:

0, = < ,Patient Admission®, ,Anamnesis & Clinical Examination®, ,X-ray“> o, = < ,Patient Admission“>
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A Short Tutorial on Ad-hoc Process Changes

Pattern AP5: SWAP Process Fragment

Change Patterns

Description

Example

Problem

Implementation

Related Patterns

Two existing process fragments are swapped in process schema S.

Regarding a particular delivery process the order in which requested go
delivered ta twn enetamers hae to he cwanned

Pattern PP3: Late Composition of Process Fragments

Description

Pattern AP1: INSERT Process Fragment

Description

Example

Problem

Design Choices
(im addition to those
described in Fig. 6)

Implementation

A
!

A process fragment X is added to a process schema 8.
For a particular patient an allergy test hag to be added to his treatment process due to a drug
incompatibility.
In a real world process a task has Lo be accomplished which has not been modeled in the process
schema so far,
C.  How is the new process fragment X embedded in the process schema?
1. X is inserted between two directly succeeding activities (serial insert)
2, Xis inserted between two activity sets (insert between node setg)
a) without additional condition (parallel insert)
b) with additional condition (conditional insert)

|:>S,

seriallnsert

parallellnsert

—>

conditionallnsert

AND-Split

ANDloin

S’ cond
(A] &:3
XOR-Split XOR-Jein

This adaptation pattern can be realized by transforming the high level insertion operation into a
sequence of low level change primitives (e.g., add node, add edge).

At build-time a set of process fragments is defined from which the schema of a concrete
process instance can be composed during run time. This can be achieved by dynamically

nd by specifying the control dependencies between them on the fly.

:dical examinations are accomplished in a hospital, The exact

aplied to a particular patient and the order in which they are performed are
:nt individually depending on his/her medical problems.

ariants of how process fragments can be composed. To reduce the number
i be specified by the process engineer during build time, process instances
posed from a given set of fragments.

sic building blocks for late modeling?

fragments from the repository can be chosen.

it-based subset of the process fragments from the repository can be

lics or process fragments can be defined.

Pattern PP
cess Schema S A ate 3
of Process Fragments Sat of Constraints

D A Al mas! ance

(E}{F] Awithout D
O-{ete)

How shall the mescution
of instance |1 procead?
D iz mutually exclusive
with A so maybe
fragmant <B,C> would
be & good cholce,

cess [nstance [1

¥

v v
(A HER{FM 2]
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A Short Tutorial on Ad-hoc Process Changes

Correctness Constraints

Process Type Level

Discharge &
Documentation

)

Process Schema S { Non Operative Therapy J
Patient Anamnesis & q 3
Admission Clinical Examination »  X-ray Non Operative Therapy 1 J
-
clinicalSuspicionOf ( )
CruciateRupture = ,Ye P MRT
|
(7 Activity —— "
» Sonography ; Initial T'reatment'& H Operative Treatment
<> XOR-SpIit/Join i Operation Planning
cruciateRupture = ,Yes“ and
<> AND-Split/Join operationindicated = ,Yes"

Process Instance Level

Process Instance 13

I3 is not compliant
with change
Delete (13, MRT)

Execution Trace:

0, = < ,Patient Admission®, ,Anamnesis & Clinical Examination®,
»MRT*, X-ray“, ,Sonography“>
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A Short Tutorial on Ad-hoc Process Changes

ADEPT : Adaptive Process Execution Engine
Process 11
= m Process 4 Process 10
Individually adaptable  Process roaoces i | |Process 14
ProceSS InStanceS Process 2 Process 6 Process 8 Process 13

Process 1 Process 5 Process 7 Process 12
l O

Process Instance \O %}]
/
O |

(individual) "Process Program™
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A Short Tutorial on Ad-hoc Process Changes

ADEPT : Adaptive Process Execution Engine

Process 11

Individually adaptable Process 4 Process 10

Process 3 | Process 9 Process 14
P rocess I nStan ces Process 2 Process 6 Process 8 Process 13

l Process 1 Process 5 Process 7 Process 12

\. 7
Process=lnstance %O & i I [i LS

o]
(individual) "Process Program™

Achievements:

- Formal process meta model (expressive + restricted enough)

- Formal Criteria for Change Correctness (incl. ,Theorems & Proofs")
- Efficient, build-in consistency checks (,no bad surprise")

- Support of a high number of change patterns

- API for accomplishing ad-hoc changes
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A Short Tutorial on Ad-hoc Process Changes

Exceptional case —
we need an additional lab
test !

Examinations

‘ Wallace, Edgar ‘ T T

4
a

Insert task?

N

Delete Yask?
Shift task?

The Users' View
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A Short Tutorial on Ad-hoc Process Changes

Exceptional case —
we need an additional
lab test !

Examinations

Select Activity

U Wallace, Edgar
Schedule counsel examination

_ “repare patient for operation

. Inform patient
] Smlth, Karl Wash patient

Schedule examination date

U Jones, Isabelle

The Users' View
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A Short Tutorial on Ad-hoc Process Changes

Start immediately, results are
needed before explanation
of operation risks

Examinations 'V <« Start

Examination

U Wallace, Edgar l

Check
_ Aresthosiooey

U Smith, Karl

U Jones, Isabelle

v < End

[Explanation
Operation Risks

The Users' View
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A Short Tutorial on Ad-hoc Process Changes

Examinations 'tV <« Start

Examination

U Wallace, Edgar

[ ADEPT
_ " Insertion is possible!

£
U Smith, Karl i - Please wait -

U Jones, Isabelle ‘P
< End

Explanation
)

Operation Riskp

The Users' View
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A Short Tutorial on Ad-hoc Process Changes

OK, now let us continue
with the examination !

Examinations R —

e (0| e oy

— | b ik | b i

U Wallace, Edgar, T " O

i [ ) e ] i o e e

How to further assist users in accomplishing ad-hoc changes?

1> REUSE CHANGES that were applied in similar problem context.
H ]

The Users' View
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Ad-hoc Changes: User Assistance and Change Reuse

The ProCycle (= ADEPT + CBRFlow) Approach for
Assisting Users in Defining and Reusing Changes:

[ Annotate ad-hoc changes with information about their reasons

[ Support users in retrieving past ad-hoc changes applied in similar
problem context

[ Assist users in reusing (i.e., re-applying) a past ad-hoc change for a
particular process instance when coping with an exceptional situation
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Ad-hoc Changes: User Assistance and Change Reuse
Application Context Model

Memorization of ad-hoc deviations

] ) ) ] . Object | Type (MM |
including their application context EJEETS
& Fatient
age Integer L 1
preblemist Froblemlist i i
weight Integer L 1
= ProbierrLizt
diagioses Caghosis 0 1000
hiasPacemzher Brookan ] 1
therapi Th 0 100
Process Instance I, Delete(l,,MRT) — erapies erapy
) ErADy

:t\lon Operative Therapsj

Discharge & ]

Patient Anamnesis & A :
Admission linical Examinatio Documentation

Non Operative Therapy 1

Initial Treatment &
Operation Planning

}[Operative Treatment

~

pdCl = The treatment of cruciate ruptures routinely includes a magnetic
resonance

tomography (MRT), an X-ray and a sonography. However, for a
particular

patient the MRT may have to be skipped as the respecti tient has

Case c,

cardiac pacemaker.
<Delete (S;,MRT) >

J

~ 4

patient .problemldst . hasPacemaker = ‘Yeg')}
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Ad-hoc Changes: User Assistance and Change Reuse

Semi-automated retrieval of similar instance deviations using
conversational case-based reasoning (CCBR)

CCBR Component

@ Initiate Case Retrieval

Create List of Questions
with Possible Answers

&

@ Answer Questions with
Answer Expressions

(@ Answer Question . .

@Add answered questions ]

to query qu

Process (® Show Ranked Cases + l (5)Calculate Similarity and
participant Rank Cases
List of Questions with Possible Answers
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Ad-hoc Changes: User Assistance and Change Reuse

Retrieving similar instance deviations based on the actual context

anet%_= { (Does the patient have a
cardiac pacemaker?,

E}a:serg;l .problemList .hasPacemaker

= 'Yes') ]

anetC2 = {(Does the patient have fluid in

the

Casec,

knee?, 'A significant amount'),

effusion of the knee?

(Does the patient have an acute

'veg') }

List of Questions with Possible Answers

Question

Possible Answers

Does the patient have a cardiac pacemaker?

{Patient.problemList.hasPacemaker = ,Yes',
OTHERANSWER}

Does the patient have fluid in the knee?

{,A significant amount’, OTHERANSWER}

Does the patient have an acute effusion of the

{Yes’, OTHERANSWER}

@

Query qu‘
Question Given Answer
Does the patient have a cardiac OTHERANSWER
pacemaker?
Does the patient have fluid in the knee? A significant
amount’

©)

List of Retrieved Cases for Query

qu
Case Appl. Context Similarity
c2 B5%
ci 0%

1, same(qu, gaSet,) —diff (qu, qaSet,)

sim(qu, ) ==

| gaset |

+1
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Ad-hoc Changes: User Assistance and Change Reuse

Retrieving similar instance deviations based on actual context + status

List of Retrieved Cases

Case Similarity

c2 75 | c,does not have any effect, but is adjustable
%

c1 0% | c,4 is not case compliant and not adjustable

Process Instance |,

Are the instance deviations of these cases
compliant with the process instance to be modified?

Is change

f

[

:t“u'on Operative Thera&

= <Delete (S;,MRT)
applicable?

Patient . Anamnesis & v
Admission linical Examinatio

Non Operative Therapy 1

Is change

Sonography

Initial Treatment &
Operation Planning

=<Insert(SI, Follow-Up Examinatiog

Execution Trace:
<Patient Admission,
MRT>

Anamnesis & Clinical Examination, X-Ray,

Non Operative Therapy, XOR-Joinl),
Insert (S;, Puncture, Follow-Up
Examination, XOR-Joinls>

applicable?
YES ,but no effect
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Ad-hoc Changes: User Assistance and Change Reuse

Deriving Type Changes from Frequently Occuring Instance Changes

Process Schema S

XOR-Split1

XOR-Join1 7 6

"""""" -Spli XOR-Join2

Challenge:
Position of change can vary

clinicalSuspicionOf
CruciateRupture = ,Yes

cruciateRupture = ,Yes“ and
operationindicated = ,Yes*

s
Case c;, freq., = 51
fCase C, freq02 = 4ﬁ
Acl = <Delete(S;,MRT)>
\.
Acz = =Insertc(S;, Folliow Up [raminciehiony
(Case Cs freqC =35 Non Operative Therapy, XOR-Joinl),
3 Insert {5;, Puncture, Follow-Up
\ Examination, XOR-Joinls> )
Ac3 = <Insert(S;, Follow-Up Examinatiom,
Non Operative Therapyl, XOR-Join2),
Insert (S., Puncture, Follcy@ue
k Examination, XOR-Join2>
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Ad-hoc Changes: User Assistance and Change Reuse

Deriving Type Changes from Frequently Occuring Instance Changes

fase C,

anetc2

Ac2 =

\_

N\
freq,, = 41
) aase Cs

= { (Does the patient have fluid in the
knee?, 'A significant amount'),
(Does the patient have an acute
effusion of the knee?, 'Yes')}
<Insert (S;, Follow-Up Examination,
Non Operative Therapy, XOR-Joinl),
Insert (S;, Puncture, Follow-Up €3
Examination, XOR-Joinl>

Process Schema S¢

Significant amount of fluid in knee and

freq.; = 35
knee?,

A, = <Insert (S;,
Non Operative Therapyl,
Puncture,
Examination, XOR-Join2>

Insert (S;,

>

anetC3 = { (Does the patient have fluid in the
'A significant amount'),
(Does the patient have an acute
effusion of the knee?,
Follow-Up Examination,
XOR-Join2) ,
Follow-Up

J

acute effusion

~~~~~~~~~ ’ Follow-Up Examinatior}b[ Puncture }

(¢

on Operative Therap‘y}

N

Patient
Admission

XOR-Split1
(

Discharge &

Anamnesis &
linical Examinatio X-ray

Non Operative Therapy 1

As = <CondInsert (S;, Follow-Up Examination, Anamnesis & Clinical Examination, Discharge &

Documentation

)

,,,,,,,,, ‘ XOR-Split2

clinicalSuspicionOf
CruciateRupture = ,Y¢s"

Initial Treatment &

Sonography Operation Planning

}[Operative Treatment

cruciateRupture = ,Yes" and
operationindicated = ,Yes*

Documentation) ,

CondInsert (S;, Puncture, Follow-Up Examination, Discharge & Documentations
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Ad-hoc Changes: User Assistance and Change Reuse

Process engineer /
Process administrator

A

)

Process
Monitoring

©

Derive Process Type

(Schema St \
Schema S: )
_J
F
k)
(n et
o >
= S
i @ ¢
[0} (0]
I %
9 (]
O o)

Instance |, &

v

YV

X
J

-l
-k >

ST

Process ()
. \~/
Execution

—

—
Instance-

specific
Change

@ Migrate Case Base

Memorization and
Change Reuse

Process
participant

A




Page 60 rBPM‘10 Keynote | Fostering Reuse in the BP Lifecycle |13 September 2009

Ad-hoc Changes: User Assistance and Change Reuse

Proof-of-Concept Implementation

“ ADEPTZ Process Template Editor

File  View ‘Window Help

I CBR Tool
Togrde consok

O CER Toal &

Basic Informaten l Question-Bnswer Pairs | History |

- Special Casenformation

Mame  Fffusion of knee

Deseription Patient has & signifcant amont: of fluid in his knee and suffers from and scute effusion of the knee.

Walid from |200801—30 15:43:54 CET

CAsrear | Valid ta ‘2008—01—30 15:43:54 CET

Calerla |

- Action
It H e : @) ADEPT Lciion &;'E-g%aﬁol?speroas:;ugm Type | Detais
|5 best22 template B “Treatmert Process template X =0 | (5 Palette 52 | (7 e | Ation Trsert A1, Follow-U Examination, Operative Treatment, =CR-1on2
ﬂ EChermeoper: —_— Ireart 31, Puncture, Folow-Up Examnaton, XCR-Join2
primary pres
[ﬁ .pr\mary post 4 ‘
q ® [or-Operative Therapy :

ya P Mon-Cperatl
-
= MRT
1 [

.K

1 Iritial Tr=atment & Cperation Flanning

Sy

K] .
[ Properties i3 lehIems| E 5 T 7E
Proerty | value o
[= Info
Mamg Treatment Procese
Supervisor
[ Pararieters
Trpuk Parameters [
CukpUt Parameters [0
[ Templaks i
Terrplate 10 1] -
A | _*IJ

Developed as part of the ProCycle project
funded by Tiroler Wissenschaftsfond

Il CBR Tool i
Toggle console

=0l

| b

Does the patient have fluid in his knee? A significant arnount

Simiiar cases

Please answer some of these questions
Question | Answer
Does the patient have a cardiac pacemaker? Other Answer
Does the patient have an acute effusion of the knee? ?

Perform Puncture 0
Do not perform MRT 0 0

54 0
50 0

Execute Show Carcel
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Introduction: Lifecycle Support for Dynamic Processes

(Schema S —

j

Mining Process Changes and Process Variants

Process
Execution

Process engineer / -_— ~ O

Process administrator
Execution
\ Log

Change

through change reuse in the large

ir REUSING PROCESS CHANGES in the large! I
O

A
Instance |, ‘B)
— v ‘*
HEEE LA ] éﬂ 4 Instance- @
assisting process engineers D) p specific

Process
participant
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Reuse Process Adaptations in the Large through Learning

Execution & Change Analysis

Adaptive & Dynamic
Processes

Execution Change Change Process
Process
Logs Logs Models Models

A A A

y

ﬁrocess Mining \

Change Analysis

A 4

\ A 4

Integrated Analysis

v

Execution Analysis
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Reuse Process Adaptations in the Large through Learning

Execution & Change Analysis

Adaptive & Dynamic
Processes

Execution Change cliznge Process
Process
Logs Logs Models Models

A A A
ﬁrocess Mining \
> Change Analysis

y

Integrated Analysis

\ A 4

v

Execution Analysis
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Change Analys

.:(->

hange logs

ance-specirtic C

Processes with inst

Instance |, :

Examina
patiant

[ evtast

Dellver
report

Prapare
Patiant

Fatlent

order

Instance Iy -

B _"\/\\ 0
a1
Entsr  Inform Prapars Examing  Dellver
order  Patlent Patiant patiant report

Instance Iy -

. Lab tast
=00

Enter  Inform Frepare  Examins  Deliver
order  Patlent Patiant patiant report
Instance I, Lab tast
EI“BI Inform Prapars Examing Dellver
order  Patlent Patiant patiant report

Lab test
Instance Iy .

L=

Enter  Inform Prapars Examing
order  Patiant Patient patiant

Instance Iy -

=4=] /\D 2

. =
Inferm
Patiant

Enfer
order

Prepare

Patiant patlent report

. ¥Ray

Instance I

EIﬂBl Inform Prepare Examing  Dellvar
order  Patiant Patiant patlent report

Instance Iy Lab teat
/\:‘f’r LA

EIﬂBl Inrnrm Frepare Examine  Dellvar
order  Patlant Patiant patlent report
xRay

Instance Iy~

- Lab teat
=020

Enter Inform Pra-pam Examing Dellvar
order  Patient Patiant patient report

Examing E&IIH:\

Change Logs

nsert(S, Lab test, Examine Patient, Deliver report),
op2:=move(S, Inform Patient, Prepare Patient, Examine Patient})

clylS)=(
op3:=insert($, xRay, Inform Patient, Prepare Patient),
opdi=delete(S, xRay),
op5:=delete(S, Inform Patient),
opf:=insert(S, Inform Patient, Examine Patient, Deliver Report),
op2 =move(S, Inform Patient, Prepare Patient, Examine Patient),
op1 =insert(S, Lab Test, Examine Patient, Deliver Report))

cln=(
op2 =move(S, Inform Patient, Prepare Patient, Examine Patient),
op1 =insert(S, Lab test, Examine Patient, Deliver report))

che =1
op1 =insert(S, Lab test, Examine Patient, Deliver report))

y Phase |

op1 =insert(S, Lab test, Examine Patient, Deliver report,
opT:=delete(S, Deliver report))

- Lab teat
clg =1

op1 =insert(S, Lab test, Examine Patient, Deliver report),

op2 =mowve(S, Inform Patient, Prepare Patient, Examine
Patient),

opT =delete(S, Deliver report))

cL(S) =

opB= |nserttS xRay, Examine Patient, Deliver report))

cly=1(
op2 =move(S, Inform Patient, Prepare Patient, Examine Patient),
opd =insert($, xRay, Examine patient, Deliver report),
opf:=insert(S, Lab test, xRay, Deliver report))

el =(
op1 =insert(S, Lab test, Examine Patient, Deliver report),
op1li=insert(S, xRay, Examine patient, Lab test))

opi

opl

opT

H
=3

Change Processes

o

opT

opl
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‘ Change Analysis: Applying Process Mining Techn

iques to Change Logs
mm 2
[eps ] [ops] [op1] X
' [ Insert xRay ] t Insert LabTest ] Delete Inform Pat.
. (op3) (op1) (op5)
L Insert Inform Pat.]
(op6)
[ Delete xRay ] L Delete Deliver J
Phase ” (op4) report 5

Change Processes

o P

)

<

L Move Inform Pat.
(op2)

J

The discovered meta change process covers all changes
applied to at least one of the given fluid process instances.
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Change Analysis:

ining T

866

%o

‘@06

Results - Settings for mining Fil¥

Process Start
a0

Change Logs

Imported from ADEPT

INSERT xR ay

/0)

INSER T.Labtest
comphete

DELETE =R ay [ ELETE.Delhver r eport
complete (2m complete
1.0 20
¥ Choose filter:
WY a (1.0 20
&) Oce Tests LogFiles V
XM ImportExecy Froness End
& Adept Demonstrator an

@ CPN Tools
@ FLOWer
i PeopleSoft

IMSERT.Inform patient
cormplete
1.0

MOVE. Inform patient
complete

50

Change Mining
Plugin in ProM

1€

1 Apache 2

) MXML Pipe
i MS Access database
&) Test Driver
i Staffware

£ ASML Tests

* Starting main Ul

ProM Framework Initialized

Start process mining.

Mining duration: 391 milliseconds
Process mining finished.

4.1/ 5.6 MB

[ Nermal | Warning

Error = Debug ]

Memory:
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Reuse Process Adaptations in the Large through Learning

Execution & Change Analysis

Adaptive & Dynamic
Processes

y

Execution Change Change Process
Process
Logs Logs Models Models

A A A

ﬁrocess Mining \
> Change Analysis

Integrated Analysis

\ A 4

v

Execution Analysis
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Discovering a Reference Process Model by Mining Process Variants

%W O

Process variant 2 Process variant n

Process variant 1

mining &llearning /
7

\
_ ~Reference process

template as learned
from process variants

«~--



Page 69 rBPM10 Keynote | Fostering Reuse in the BP Lifecycle |13 September 2009

Discovering a Reference Process Model by Mining Process Variants

/ Basic Goal: \

How to discover a reference process model
by mining a collection of process (instance) variants

in order to

reduce the amount of future process adaptations?

\ Y
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Discovering a Reference Process Model by Mining Process Variants

Bias and Distance

Admitted]

—P»{ register

receive
treatment

—p  pay

a) S: original process model

1 Important measures:

bias

S[A>S')

admitted

register

b) S’: final execution & change

receivel /
treatment

pay

|:|:| AND-Split
H:I AND-Join

A=Move (S, register, admitted, pay)
e=<admitted, receive treatment, register, pay>

change distance = measure the complexity of process changes
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Discovering a Reference Process Model by Mining Process Variants

/ Reformulated Basic Goal: \

How to mine a collection of

Variants

process variants such that the

discovered reference process

|

nas iminif

model inimal average

kdistance to the variants? /

Discovered
reference
model
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Process Variants Mining: A Cluster-based Approach

[A > B> C»D>E|

S: Original process model

Process Variants

04=<Move (§,C,B, E

5::8% [A]>[B | > E | (D

o5=< Move (S, D, E, End), Delete (S, C) >

-
v

o,=<Move (S, D, B, C), Move (S, E, B, C) >

S3: 20% A | [ B ] (D] S7% [A] [ E (D]

03=<Move (S, C, A, B), Move (S, E, B, D) > og=<Delete (S, B), Move (S, E, C, D)>

Average weighted distance: 1.5 changes / instance

Change Mining :
Biases after process evolution

11:30%| o'y=<Move (S, E, A, D) >
| A H B H C H E H D | [j> a',=<Move (S, D, B, C),

12 15% Move (S, E, B, C) >

S’: Discovered process model

13:20%| 0o'3=<Move (S’, C, A, B) >

lg: 20%| o's=<Move (S', C, B, E) >

Is: 8% o's=<Delete (S’, C) >
le: 7% o's =<Delete (S’, B)>
Average weighted distance:

1.15 changel instance
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Process Variants Mining: A Cluster-based Approach

1 This approach does not consider the old reference model when
discovering the new one:

O We cannot control the mining result, i.e., the new reference model
might be quite different from the old one.

— Migration from the old to the new reference model becomes costly

— A spaghetti-like process structure may result

O We would not know which change is more important than others.

1 ldea: old reference model may act as a “counterforce” to control
the result of our discovered model.
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Process Variants Mining: A Heuristic Approach

Average weighted distance = 4 change / instance

$4:10%

S6:10%

Possible starting point:

Can we find a model
closer to the variants by
applying at maximum two
changes to the old
reference model?
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Process Variants Mining: A Heuristic Approach

forcé 2:

force 1:

“close to reference |
Original ' '
reference.

" |INo search

distance

|c raint

close to variantg) og

o © o O
O O

Variants

Discovered
reference
model
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Process Variants Mining: A Heuristic Approach

Basic Idea

Original reference model S

N

O
A ATN B /
S id l\==l S kid l\== Ssib @ s

Best kid when Best kid when B id when Best kid when Best kid when
changing A changing B ‘\\& changing Z changing Y

v

o 4

/f/’

Best sibling of
all best kids

Best kid is better
than parent

Best kid is NOT
better than parent

O

5=
\ED

SRR Search result

Start

f\
G

© O

Terminating condition:
No kid is better than
its parent
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Process Variants Mining: A Heuristic Approach

Example:

S3:15%

Average weighted distance = 4 change / instance

$4:10%

S6:10%

1ges

nanges

V
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Process Variants Mining: Automotive Case Study

Exemplary process variants

Discovered reference
process model

Davslopment

commenls mplementalion
S, Changs
i gquesl
Changs Reguesl o Filot Inlegrals P . requ
requesl Commenls d comments Commenls ) Approve Completion +
Reguesl fo
Froduction Comments
Sy plaming Weight: w, = 15 (most frequent variant) e
[ Devalopment Filot PI_%du;ll?n ”C:i,uah_l";,
Development planning Departrent
. comments comments o .
commenls commenls comments
Unds TS kil —
Pl implzmentation
1zl _
R, Inegrals
o Feguesl comments o Frepars e
?_hc:-lnicl = for - f (_“!,”::;r]:_d:ﬁu H{  decision He Approve Completion Comments
eques Commenls roduction T pape! +
planning
comments Approve
Quality
Departmeant
camments
Sa Implementation we'th: WB = 10 mplementation
Development orpletio
comments Implzmentationy Completion

CheckTor

Changs Reguestforn Filat Inlzgrale P B et
i ove othe e ompletio
reguesl ™ Comments comments Comments | Aee "hi:::'.]Lu Completion
Froduction
S planning WE|ght_ Wi = 2
14 comiments
ReguestTor Inform
S C_hdll:lj _—. fasl Fe{lmplementation - Completion e sleering wei ht. W = 5
13 reques it plementalion board g - L

AND- XOR- Control
L] Split Split > Flow
AND- XOR oo

Join -Join
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Process Variants Mining: Healthcare Case Study

. O [ FIORE L Pramars Partarm
- - - — about i o - -
axaminatian s aminEtian patian sxaminatian

oracadura 8
@ Process configuration

Readvaldation
medical repor

S Original reference model

Prapara Prapara
patient paten
Iward) [ward) B
S e rapara
Second - e T il ,‘_JI'L,I i A patent AND
apinian by Crdar Calin axgminatian xaminatian patien fexam uni) I
alher axaminatian patient Infarm patiant - 'Splt
ohyszan abaul
Infarm pabani prasadure AND
abou |:|:| .
pracadura -join
Reaad
L i quick
Prapar . ) o regort” XOR
T — l.:'._I|J.I 11. _PH“_!Jd.I_UI . . F.L.j.i.‘...d J.dI.JII -.'-:-IIJ-I 11. D '
e \ axaminatian oatient madical rapar axamination .5p||t
{axam unt)
Affarcara for Readivaldation
81 1 0001 S patien medical rapar]
100020 E XOR
-join
sl e S Irfarm patiend — Infarm patiznd .
alac Qrdar ragistar Prapana 3 Ordar sshadule . Prapara Callin
examination [ ®lexamnation| ™ examnation [ ._..jj_JJu.IJ,_ *  oaten —‘ sxamination axamnaton] 7 uujUJ-JL:u- T patent [ satent [ - IC::|OntrD|
— ow
'A“"I':I"!I = Aftarcan Tran=por
far p| pabent back
patiant \ — natiant .-|I'_I'1'I axam IJIII\ o LDDp
o =ad GEEEN
=l — Ij;sj; \A .,-5-:_1.5.[;” TI.HI.IlEUU” [pr— R;’i valdation
patent amnation _ A 11..“.1.-5 ..:H-I..III o PR |--1:.u‘||' madica
Create rapod axam un! T = mpark
quick quick
rapart rapart’
80 more process variants
@ Process variant mining
Salar] Ordar ) Schadule Callin Parfarm Afarcara ) Rzadivaldation
axaminatian axamnatian axamnatian \ = / patiam zxaminatian far patiam medical repant
ntarm
palient aboul S! R
procadure Discovered reference model
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Process Variants Mining: Scenarios

Scenario 1: No original
reference process model
available

mining &
learning

Discovered reference
1
process model S

oo o

Process variant S

Process variant S»

£

Process variant Ss Process variant S 4

Process variant S

Process Repository

Process variant S, = = =

Scenario 2: Original reference
process model known

(I
ustomization
&| adaptation
N Original reference
process model S
Process
improvement

Imining &

learning

Discovered reference
1
process model S

Goal: Discover a (new) reference process model which requires less configuration efforts
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Introduction: Lifecycle Support for Dynamic Processes

implementing the

(Schema S —

identified changes through
schema evolution Schema S
> (A) é Q (E)

Implementing Changes (at the Technical Level)

iz Process Schema Evolution & Change Propagation!

. N Vs Vo \«j-)_l
Process engineer / O

Process administrator o \ Process @

w Execution Execution
Log —
\—/
Process o C——
Monitoring Instance- Process
specific L
Change Log CFI: ange participant

v
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Implementing Process Changes through Schema Evolution

ADEPT Process Management System

Std Client APIWeb Cint APIModeling APl Dyn. Change API
Admin. APl Role Mgmt Authorization Time Mgmt
Msg Queuing Recovery Audit Trail

Process Execution Engine

Process 11 Create Process Template
Process 4 Process 10 Modify Process Template

Process 3 Process 9 Process 14 Check Process Template
Process 2 Process 6 Process 8 Process 13 o
Process Application
Process 1 Process 5 Process 7 Process 12 Templates Components

150
L0 L

AN
AR

Users

Process Designer /
Process Administrator
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Implementing Process Changes through Schema Evolution

ADEPT Process Management System

Process Designer Checks Out
Std Client APIWeb Cint APIModeling APl Dyn. Change API "Active" Process Template

Admin. APl Role Mgmt Authorization Time Mgmt
Msg Queuing Recovery Audit Trail

Process Execution Engine

Process 11 Create Process Template - :
Process 4 Process 10 Modify Process Template 0.2 H

LI
Process 3 Process 9 Process 14 Check Process Template i “
Process 2 Process 6 Process 8 Process 13 o
Process Application
Process 1 Process 5 Process 7 Process 12 Templates Components

AN
AR

Users

Process Designer /
Process Administrator
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Implementing Process Changes through Schema Evolution

ADEPT Process Management System

Std Client APIWeb Cint APIModeling APl Dyn. Change API
Admin. APl Role Mgmt Authorization Time Mgmt
Msg Queuing Recovery Audit Trail

Process Execution Engine

Process 11 Create Process Template
Process 4 Process 10 Modify Process Template 1 E H
Process 3 Process 9 Process 14 Check Process Template ,
Process 2 Process 6 Process 8 Process 13 -
Process Application
Process 1 Process 5 Process 7 Process 12 Templates Components

AN
AR

Users

Process Designer /
Process Administrator
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Implementing Process Changes through Schema Evolution

Users

ADEPT Process Management System

Std Client APIWeb Cint APIModeling APl Dyn. Change API
Authorization Time Mgmt

Admin. API
Msg Queuing

Process 4
Process 3
Process 2
Process 1

Role Mgmt
Recovery

Process Execution Engine

Process 6
Process 5

Audit Trail

Process 11
Process 10
Process 9
Process 8

Process 7

Process 14
Process 13
Process 12

N

AR

Process Designer Performs
Schema Changes

Create Process Template . ‘
Modify Process Template S wad = H
Check Process Template — )

Process Application
Templates Components

Process Designer /
Process Administrator
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Implementing Process Changes through Schema Evolution

ADEPT Process Management System

Std Client APIWeb Cint APIModeling APl Dyn. Change API
Admin. APl Role Mgmt Authorization Time Mgmt
Msg Queuing Recovery Audit Trail

Process Execution Engine
Process 11

Create Process Template . ‘
Process 4 Process 10 Modify Process Template 0.2 H

LI
Process 3 Process 9 Process 14 Check Process Template i “

Process 2 Process 6 Process 8 Process 13 _
Process Application
Process 1 Process 5 Process 7 Process 12 Templates Components

Users

Process Designer /
Process Administrator
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Implementing Process Changes through Schema Evolution

ADEPT Process Management System

Std Client APIWeb Cint APIModeling APl Dyn. Change API
Admin. APl Role Mgmt Authorization Time Mgmt
Msg Queuing Recovery Audit Trail

Process Execution Engine

Process 11 Create Process Template : :
Process 4 Process 10 Modify Process Template N e

LI
Process 3 Process 9 Process 14 Check Process Template i “
Process 2 Process 6 Process 8 Process 13 o
Process Application
Process 1 Process 5 Process 7 Process 12 Templates Components

R
(31N pOhs
Q

4.377 instances can be
automatically migrated

Users 1 An) ® 5 1.117 instances have -
7 ' 55 g Yo proceeded too far Process Designer /
\ : 123 instances cannot be Process Administrator

automatically migrated




Page 88 rBPM‘10 Keynote | Fostering Reuse in the BP Lifecycle |13 September 2009

Implementing Process Changes through Schema Evolution

ADEPT Process Management System

Std Client APIWeb Cint APIModeling APl Dyn. Change API
Admin. APl Role Mgmt Authorization Time Mgmt
Msg Queuing Recovery Audit Trail

Process Execution Engine
Process 11

Create Process Template . ‘
Process 4 Process 10 Modify Process Template 0.2 H

LI
Process 3 Process 9 Process 14 Check Process Template i “

Process 2 Process 6 Process 8 Process 13 _
Process Application
Process 1 Process 5 Process 7 Process 12 Templates Components

Users

Process Designer /
Process Administrator
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Implementing Process Changes through Schema Evolution

Users

ADEPT Process Management System

Std Client APIWeb Cint APIModeling APl Dyn. Change API

Admin. APl Role Mgmt Authorization Time Mgmt
Msg Queuing Recovery Audit Trail

Process Execution Engine

Process 11
Process 4 Process 10

Process 3 Process 9 Process 14

Process 2 Process 6 Process 8 Process 13
Process 1 Process 5 Process 7 Process 12

Check Process Template

Create Process Template
Modify Process Template

150
L0 L

Done!

4.377 instances
have been migrated
to the new schema

Process Application
Templates Components

Process Designer /
Process Administrator
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