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Motivation

« Simulation enables “what-if” analysis (flow time,
service level, utilization, ..., waiting time)

* EXxploration of process redesigns by simulating
their effects



“Despite the interest in business process

technische universiteit eindhoven : :
T U / = simulation - the actual use by end-users
is limited. Why is this?”

Motivation

« Simulation enables “what-if” analysis (flow time,
service level, utilization, ..., waiting time)

* EXxploration of process redesigns by simulating
their effects



TU/e

Outline

1. Three Common Pitfalls

2. Our Approach
3. Realization through YAWL and ProM

4. Discussion



TU/e

Outline

1. Three Common Pitfalls

2. Our Approach
3. Realization through YAWL and ProM

4. Discussion



TU/e

1. Three Common Pitfalls

1) Modeling from scratch
2) Incorrect modeling of resources

3) Focus on design rather than operational decision
making

= Here we address 1) and 3) by

* integrating existing artifacts that can be extracted
from a workflow system

* Incorporating the current state of a workflow system

W.M.P. van der Aalst, J. Nakatumba, A. Rozinat, and N. Russell.
BPM Center Report BPM-08-07, BPMcenter.org, 2008.


http://is.tm.tue.nl/staff/wvdaalst/BPMcenter/reports/2008/BPM-08-07.pdf
http://is.tm.tue.nl/staff/wvdaalst/BPMcenter/reports/2008/BPM-08-07.pdf
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2. Our Approach
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2. Our Approach

Design information
(obtained from the workflow
and organization model
used to configure the

Historic information
(extracted from event logs
containing information on
the actual execution of

State information
(based on information
about cases currently being
enacted using the workflow

workflow system) cases) system)

e control and data flow e data value range e progress state of cases
(activities and causalities) |distributions (state markers)

e organizational model e execution time e data values for running
(roles, resources, etc.) distributions cases

e initial data values
e roles per task

e case arrival rate
e availability patterns of
resources

e busy resources
e run times for cases
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3.1 Architecture
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3.2 Extracting
Simulation-relevant
Information

* Export information:

(a) design
(b) historic
(C) current state

» Using interfaces
to YAWL engine:
R, B, and E
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3.3 Generating the Simulation Model
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- wi model
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3.4 Loading the Current State

» Current state can be updated without changing the
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3.4 Loading the Current State
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» Current state can be updated without changing the
simulation model
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CPN Tools (Version 2.2.0 - September 2006)

»Tool box
» Help
» Options
¥ creditApp.cpn
Step: O
Time: 0
» Options
» Histary Binder 0O

«mpol | p [y m:

» Declarations Environment Process TASK_check_for_completeness_4 TASK_get_more_info_5S

» Monitors
Y Overview
Environment
¥YProcess

SPLIT_01_check_loan_amount_&
SPLIT_10_check_loan_amount_&
TASK_check_loan_amount_&
SPLIT_01_check_for_completeness_4
SPLIT_10_check_for_completeness_4
JOIN_01_check_for_completeness_4
JOIN_10_check_for_completeness_4
TASK_check_for_completeness_4 decideApp = false,

ge
next
case ID

1 1" 42@0

c+1 @+round(exponential(0.01))

(c, {completedpp = false,

17 (39,{loanAmt=500,completeApp=fa
Ise,decidefpp=false})@0+++

1" (40,{loanAmt=0,completefpp=fals
e, decideApp=false})@0+++

1" (41,{loanAmt=1500,completefpp=f
alse,decideApp=false})@0

CaseDatal()
(c,data)

ge

Case data

SPLIT_10_make_decision_9 Init loanAmt = 07)
TASK_make_decision_9
JOIN_01_make_decision_9
JOIN_10_make_decision_9
SPLIT_01_make_decision_9 (c, ModelTime .toString(time()))
TASK get more info S
TASK_start_approval__23
TASK_deliver_credit_card_11
TASK_perform_checks_for_small_amount
TASK_complete_approval__21
TASK_notify_acceptance_10

TASK receive application 3

I LS U Sy ' WL U RO S YU — -~

Start 1 1°(40,"-155")@0
" IDXSTART_TIME

= p{ Clean_up

(gt)

“tAnneR"++
""GoldB"++
""lohnsH"++
""lonesF'++
MLewisC"++ End

: k,%v,;'{,f,': i ot 1D
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Binder O
Environment Process TASK_check_for_completeness_4 TASK_get_more_info_5S

getInitialCaseDatal)

17 (39,{loanAmt=500,completedpp=fa
Case data 3 Ise,decideApp=false})@0+++
~ 17 (40,{loanAmt=0,completedApp=fals
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.5 Analyzing Simulation Logs

ProM [4.2]

» = (B 88

Select formula :

ationLog.mxml.gz

ent classes

ent types

iginators

cpnToolsSimulationLog.mxml.gz (5)

Mean 18

Mean 16

No. of Measurements of Activity Durations

50 100 150

200 250 300 350

TASK _check_for_completeness_4

~Save as PNG

QI\/}

eventually_before_time_T

/_ Check formula \

Description :

Eventually a state before or equal time T

Compute if there is a state which have a time stamp before T
Arguments:
® T of type date (ate.Timestamp) with date pattern yyyy-MM-dd.

Valuate the parameters :
T date

C Total numbe
AV & 179 cases
Number fitti
start analyzing this log 141 cases
. Arrival rate:

TASK_make_decsion_9 TASK_make_d 0.5 cases per H
schedule start

Throug
Update D avg 66.54
—_———— min 31.02
( rom— .
_Invert Selection (@D </ »] Zoom: 129%  ——s=a-es
Performance information of the selected place:
isi Waiting time Selected:
Frequency: 162 visits . g -
Arrival rate: 0.53 visits per hour | ngh Place - [15]1€
Waiting time (hour... Synchronization time (.. Sojourn time (hour... Medium
avg 26.94 0.0 26.94 B Low
min 24.12 0.0 24.12 ( Settings )
max 47.33 0.0 47.33 e

stdev 3.7 0.0 3.7 X

CPN
Tools
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3.5 Analyzing Simulation Logs

Example: 4 different simulation scenarios:

1. An empty initial state (‘empty’)
2. After loading the current state file with the 150
applications currently in the system (‘as is’)

3. After loading the current state file but adding four
extra resources (‘to be A’)

4. After loading the current state file and adding eight
extra resources (‘to be B’)
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Outline

1. Three Common Pitfalls

2. Our Approach
3. Realization through YAWL and ProM

4. Discussion

25



TU/e technische universiteit eindhoven

5. Discussion

e Faithful simulation models

% making use of existing artifacts (e.g., process
history)

- But: modeling human behavior remains challenging

e Short-term simulation
Y operational decision making based on current state
- But: tool integration can be improved (feedback)

* Viewing real and simulated process in unified manner

% simulation analysis results can be more easily
related to initial properties of the process
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