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CONFIGURATION OF
SIMULATION ALGORITHMS in
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Simulation Functionality in ADOxx

.
ime

When working with graph-type systems, simulation functionality is needed for
calculating and evaluating the behaviour of the systems in different situations.

A typical graph system consists of:

S
-One start object
-Several ,active® objects Q
-One or more ,decision” objects @
-One final object
®» ® ®

ADOXY® Tutorial ©BOC Group |
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Simulation Functionality in ADOxx

ADOxx has predefined abstract classes and relation classes and four
predefined algorithms for enabling model simulation.

ADOxx? Tutorial ©BOC Group | org Version 1.1 3

Simulation Functionality in ADOxx

=
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ADOxx Simulation algorithms
1. Path analysis — simulates a dynamic model alone
2. Capacity Analysis — simulates a dynamic model AND the corresponding static model(s)

3. Workload Analysis — simulates a dynamic model AND the corresponding static model(s)

ADOxx® Tutorial ©BOC Group | org Version1.1 4




Path analysis in ADOxx i

» “Path analysis” is a predefined simulation algorithm provided by ADOxx 1.3
UL1

» It enables the user to evaluate your models containing ,active* classes without
regard to other models

» It returns path-related results for a specific model

» The user can access all possible paths depending on their frequency of
occurence or any other criteria defined by the method developer

»  The Modelling Toolkit can display the paths both graphically and in text format

»  When executing the path analysis, the paths of the selected model are run
through and the sum of all defined parameters are calculated

» Inorder to make simulation functionality available, the method developer
must:

» Define a model type that can be simulated
»  Configure the path analysis algorithm (mappings)

ADOxx? Tutorial ©BOC Group | org Version 1.1 5

Path analysis in ADOxx i

»  Inorder to perform the path analysis, a model type needs:
» Aclass that will represent the ,initial point* of the model, derived from the abstract
class,_Start_*
» Aclass that will represent the ,final point* of the model, derived from,_ D_end__*

»  One or more classes that will represend the ,active” objects of the model, derived

from ,__Activity__“

» Aclass that will represent the ,points of decision” in the model, derived from
,_Decision__"“

» The ,Subsequent” relation, already defined in the ADOxx metamodel, for
connecting the objects

» To be simulateable; the keyword ,not-simulateable“ must not be used in the
definition of the model type

ADOxx® Tutorial ©BOC Group | org Version 1.1 6
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Path analysis in ADOxx

» The standard parameters for the path analysis algorithm need to be
configured according to the classes defined for the model type to be
simulated, by changing the following library attributes (available in the
,Simulation” tab):

» "Simtext" contains some user-specific expressions used by ADOxx to label
simulation results

» "Simmapping" contains the definition of the input sets for the Simulation and a
group of classes which are then used in simulation-related Actions.

» "Sim result mapping" defines which simulation results are written back into which
attributes of a model when you click on the "Evaluation" button.

ADOxx? Tutorial ©BOC Group | org Version 1.1 7
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2. Activate de ,Metamodel view
with ,Class hierarchy*
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1. Open the ,Class hierarchy”
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3. Add a class derived from the abstract class ]
. Activity_ “. ine

This will be the main class used for simulation.

4. Add a class derived from the abstract class
,_ Start_ “
This will be the class where the simulation starts.

5. Add a class derived from the abstract class
,_ D end_ "
This will be the class where the simulation ends.

6. Add a class derived from the abstract class
,__Decision__"“.
This will be the class used for making path

decisions in the simulation.

7. For the classes you defined, add the attributes
that you want to use in your simulation. These
attributes will have to be mapped in the
,Simmapping" library attribute.

ADOXY® Tutorial ©BOC Group |

ADGxx 1. Dynamic Experimentation Library - Edit class hierarchy

Class bissarchy:

¥
£ % _pcivly_ Metamodel]
# X _Decizon_ [Metamods]
i

x
x

% _D_vaiable_ [Metanock]

R —
% 0 jescarca_ Metamodll

% 0 conlamer_ Metamodll

¥ X _D_swimlane_ Metamodk]

¥ % D sguepalin_ Metamodel
% ZD_sgeni_ Melamodsl
¥ % _UbagaDans_

AD0xx 1.3 Dynamic Expetimentation Library - Edit class hierarchy

Clast hisiaechy:

3 Relaon clazses
E % _D-constucl_ (Meramodsl)
= X _D_even_ Metamade)
S X _D_varisbie_sssigreven_object_ Metsmed]
% __Neural_elemeen_ Mtamodel]
5 X _Stal_ [Melamodel)

-

= K _Actily_ [Melamodel]
aM

5 % _Decksion_ Metamodel]
> Q

X _Meigrg_ Meiameds)

X _Paraloity_ [Metamode)

X _Subgrash_ Metamads)
5 % _Dlend_ Meamods])

AP

® X _D_contsiner_ (Metamcsi]
® _D_agent__ [Metamodel]
X _D_sandom_gensisio_ Metamodel
® _Dsesowce_ Metamodsl
X _O1_verishle_[Metamodel]
% _LbiayMetaData_
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8. Create a new model type that contains ame
these classes. P —]
[ET—
I vsorinas o s gt |
9. Add the relationclass ,Subsequent” to the
model type created at step 7. A0 13 Dynaenic Experime ntation Library - Library attributes E]
’ ST o it Bl pants jumm
i Addgra
s b
g Anpit
= IRCL " Subseqaent’ ‘sm.m
D  Evabooion
=1 ‘Duyﬂv‘m
* Veweratans
Sample definition of model type e i
7 |#---- 1ot cLoear vars
MODELTYPE "MN Model" plural:"MN Models" pos:0 |
INCL "M"
INCL "N"
INCL "P"
INCL"Q"
INCL "Subsequent"
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10. In the ,Simulation” tab of the Library attributes, add the simulation e
texts (Simtext), the simulation attributes mapping (Simmapping) and the
rules for mapping the results of the simulation (Sim result mapping) for
your specific classes and model type.

ADOxx 1.3 Dynamic Experimentation Library - Library attributes ]
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5 o | [l sewoien
5 Sl
T Hodeling
3 - Apysic
S Simmapping m || F==
S | [smormion ~ Evalusion
2 eaeder miaalavimbeipiel” Docsmeniair
2 standacd 1rput pacasecers contain the sctivicy avcribuces [y
| Simresuk mapping =]
S ocassmian -
2 | |eixeatneorsiauiacion Resules Tnto”
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; | |tromattribute:“Weight”
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S| Vaistle check
=] Qon
- @ off
3
1
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]
= Rk
5
1
T Coeet 0o
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The attribute ,Simtext* contains some user-specific expressions. These are used by ADOxx to label
simulation results . The Simtext is used in the Path Analysis in the result text. H

Sample ,Simtext” attribute:

SIMTEXT

Path analysis - Results Path 1

Process: Sample MM model
Fath1

Murnber of simulations: 1000
Sart criterion: Probability

bp: "MN Model"
cycletime: "Sum of all mi" —___|
activity: "M-object”
number: "Number"
actor: "Object X"

rescost: "Cost 1"

resource: "Cost 2"
perscost: "Cost 3"

Probabilty: 50,2000

m1: 00:000:00:12:00

m2: 00:000:00:04:00

m3: 00:000:00:01:00
0;

00000001200
(Bum of sl mi B0-00040.23:00
\Weight—ES0000000

mE: 112 y
Sample MN mnd@\l Mnde\D
N H-31603

b M-0]

003161805

M M-31603

P P31621

The parameters ,activity”, ,number*, ,actor”, ,rescost* ,resource”
and ,perscost” are not used in the path-analysis simulation, but

they have to be defined in the ,Simtext” library attribute.

ADOXx® Tutorial
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"Simmapping" is an attribute of the Dynamic library. In this attribute, input sets for the Simulation and

the Analytical Evaluation are defined. Furthermore, a group of classes can be defined which are then :

used
in simulation-related Actions.

Sample ,Simmapping” attribute:

SIMOPTION

executiontime: "m1"
waitingtime: "m2"
restingtime: “m3"
transporttime: "m4"
userattribute-1: "Weight"
userattribute-2: "m5"
SIMCLASSES

bp-all

we-none

name: "Simulation Example” \
activity: "M" [ | <o

helptext: "The standard input parameters contain the activity attributes 'Weight'." |_| e

bkl b

41 Sars W s

S

A0 isdeliing Teolbit simuser |

A e et s crtonhe ey oson ot

=

Path analysis - Results  Path 1

Corea Hep

Pracess: Sample MN made!
Path1

ADOxx® Tutorial

©BOC Group |

N
Sont criterion; Probabilty

Probabilty: 50.2000%
i1z 00:000:00:12:00

m2: 0:00000:04.00

m3: D0:000:00:01:00

md: D0:000:00:12.00

Sumof allmi 00:000:00:2%:00
weight: 560000000

ma: 112

Sample MN model (MN Model)

org Version 1.1 14




The attribute "Sim result mapping" defines which simulation results are written back into which :
attributes of a model when you click on the "Evaluation” button. -

Sample ,Sim result mapping“ attribute:

PROCESSSTART "N"
fixedinfo:"Simulation Results Info"
FROMCLASS "M"
fromattribute:"Weight"
resultattribute:"Weight Total"
ACTIVITY "M"
fixedinfo:,Description"
fixednumber:*Number"
FROMCLASS "M"
fromattribute:"Weight"
resultattribute:"Weight Total"
FROMCLASS "M"
fromattribute:"m5"
resultattribute:"m5_total"

ADOXx® Tutorial

PROCESSSTART is a keyword used for assigning the name of
the class that represents the starting point of the model that you
want to simulate; this class must be derived from the class
,__Start__“ (see slide 2).

ACTIVITY is a keyword used for assigning the name of the main
class used in the model; this class must be derived from the
class ,__Activity_ “ (see slide 2).

FROMCLASS is a keyword used for selecting additional classes
( FromClassname) and specify values from the fromattribute
attribute values ( FromAttributename) specified. The selected
attributes of this class can be transferred back through
toattribute into the respective attribute ( ToAttributename).

©BOC Group | org Version 1.1 15

11. Open the ADOxx 1.3 UL1 Modelling Toolkit

=
ime

12. Create a new model of the model type you want to simulate

-The model must contain exactly one object of the class you defined as PROCESSSTART

-The model must contain exactly one instance of class you derived from the abstract class __ D_end___
-For each instance of the class derived from,__Decision__*“, the sum of the transition conditions of all
connectors of type ,Subsequent" starting from it has to be 1.

-From each class derived from ,“__Activity__“ may start exactly one connector of class ,Subsequent.

13. Save your model
14. Switch to the ,Simulation” view

15. Click the ,Path Analysis* button to
start the path anaysis simulation.

ADOxx® Tutorial

40 Db Madelling Toakit {spapescu) - [Sample model (MH
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16. Select/enter the values you need for the path analysis simulation.

ine
Indicate how many processes are to be "run
through". The number of simulations selected Select the input parameter
affects the accuracy - the higher the number, combination you want to work
Select the model you the more exact the simulation results will be. with. The input parameters are

want to simulate

defined in the ,Simmapping“

Simulation - Path analysis

Ex] library attribute of the dynamic

Madels: A7 Numbers
= 3 Models
Na ) Complex Sample MM Model

Setlings

Gpened models

Numbe of simulations:
2] Sample MN mods! Working days per year:

Hours per working day:

Input parsmeters:
Simulation Example

Passive components

[ Detemiistic simuiation

library in your metamodel, using
the ,SIMOPTION® keyword.
(see slide 7)

=

Display information
about the selected
input parameter

combination
i (SIMOPTION).

“Program calls" (default setting: deactivated)

If this option is activated, program calls specific to the activity
will be carried out during the simulation of each activity. The
selected input parameter combination will determine which
program calls will be concerned by this .

ADOXY® Tutorial ©BOC Group |

"Deterministic simulation, (default setting: disabled)

When enabling this option the simulation is initialised with
the same start value. This ensures that with the same start
value independent simulation runs will determine the same
simulation results.

org Version 1.1 18
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17. Select the number of simulations and click ,OK* i

—_—

7

X

Path analysis - Business process model: Sample MH...

Path specific
Ciiterion [descending order):
Probability M

Save paths.

Prabability
F Sum af all mi
e/ eight

TTETS

:‘2 Cancel
E
md =

7

Path analysis - Business process model: Sample rnudel

Path speciic
Criterion [descending order:
Probabilty ~

1 2] of pathls]

Results

18. You may sort the resulted
paths by Probability, or another
criteria based on the attributes
you defined.
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19. Select any path you want and i

click ,OK" to display information
it. The selected path will be

marked on your model.

20. Save the data corresponding
to the selected pah or all paths
for further use.

N-31603

=z
g
=

M3T612

JAN

P
31621

0.2

Path analysis - Business process model: Sample MN...
Path spesific
Cr orde):
Probabiity v Sialiain
—
Results

X

Process: Sample MN model
Path 1

Nurber of simulations: 1000
Sot citerion: Probabilty
00%.

00

Frobabilt 4670
ml: 000000012

ADOxx® Tutorial
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Further Questions?

tutorial@adoxx.org
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