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Meta model

» Example

Development of Data Flow Diagram modeling tool

Student
("
registration invalid test
confirmation request request

1.2
Confirm
registration

student id
| test id

1.1
Check
request

late test
request

Students Tests

1.3
Register
students

valid
request

Function

Input/Output

Test
registrations

e

Database

Extend

Test
registrations




Meta model

» Example
» Development of Data Flow Diagram modeling tool
GUI Tool
Function

Database




Meta model

» Example
» Development of Data Flow Diagram modeling tool
» GUI
1 Menubar Menubar |
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Meta model

» Example

Development of Data Flow Diagram modeling tool

GUI
-1 Menubar

-1 Actionbar
Basic components of modeling tool
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Database

4 ADOxx Modelling Toolkit (gts_paper) - [ADOxx Start Page]
72} Model Edit Ve Processtools  Delta calculus mechanism By
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Meta model

» Example

Development of Data Flow Diagram modeling tool

GUI

o1 Explorer
Manage models
» Create model
» Delete model
» Model group
4

Function
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Meta model

» Example

12

Development of Data Flow Diagram

modeling tool

GUI

1 References

Show inter-model references

~1 Navigator
-1 Inspector

The user with various details about the

active modelling environment.
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= |29 Accessible models in database
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Count: 3
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Meta model

» Example

Development of Data Flow Diagram modeling tool

GUI

-1 Message
Send message to other ADOxx users directly from within ADOxx

Function
Database

State | Date Sender Subject
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Subject: Text

This is a text message

13



Meta model

» Example
Development of Data Flow Diagram modeling tool

G U I Search results - "complaint”, All opened models X]
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Meta model

» Example
Development of Data Flow Diagram modeling tool

GUI
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Meta model

» Example

Development of Data Flow Diagram modeling tool

GUI
Drawing area
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Linetype

Function
Database
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Meta model

» Example
Development of Data Flow Diagram modeling tool
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Meta model

» Example

Development of Data Flow Diagram modeling tool
Database Tool

-1 Store data
1 Load data

01 Query
O ...

Database
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Meta model

» Can you develop these tools using C or JAVA?
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Meta model
» Modeling tool with ADOxX
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ADOXX

1. Overview

1) Meta Model
2) ADOxx

. Details
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ADOXxx

» Meta Modeling Platform developed by OMILAB in
University of Vienna

» Tool to create modeling tool based on meta model

Tool to define a meta model and to create a model based on the
defined meta model

» Tool to develop a modeling method

23



ADOXxx

» Modeling method Modeling method

Modeling i
lodelng 1 _anlsms &

Modeling trgchnique

« Used for

Mechanisms

T & Algorithms
2

Modeling language

<« Defines application of language . ;
S . Modelin g > Generic Mech
Defines visualization > Modeling Procedurge S anisms/
Language < Defines meaning Algorithms
Defines grammar TA T ¢ h
Specific Mec
. anisms/
. Defines - Steps Results :
Notation visualizes Syntax <¢ meaning of Semantics T Algorithms
—_>
Modeling procedure
M m Hyb”d
beys | 2 .
© A ' _ Mechanisms/
connects Semantic Refersto b Semantic Algorithms
Mapping Schema

Karagiannis, D., Kiihn, H.: ,Metamodelling Platforms”. In Bauknecht, K., Min Tjoa, A., Quirchmayer, G. (Eds.): Proceedings of the Third
International Conference EC-Web 2002 — Dexa 2002, Aix-en-Provence, France, September 2002, LNCS 2455, Springer, Berlin/Heidelberg, p. 182.
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ADOXxx

» Modeling language

Modeling constructs and their relations to each other to declare
a model

Consist of 3 entities
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Karagiannis, D., Kiihn, H.: ,Metamodelling Platforms”. In Bauknecht, K., Min Tjoa, A., Quirchmayer, G. (Eds.): Proceedings of the Third
International Conference EC-Web 2002 — Dexa 2002, Aix-en-Provence, France, September 2002, LNCS 2455, Springer, Berlin/Heidelberg, p. 182.
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ADOXxx

» Modeling language
Notation

Describe the visualization of a modelling language.

ex)

Function
{ Student JInput/Output
Test Database
registrations
> Extend
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ADOXxx

» Modeling language
Syntax

Describe the elements and rules for creating models and is described

by a grammar

Modeling language

Defines visualization »
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Modeling method
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ADOXxx

» Modeling language

Semantics
Describe the meaning of a modelling language

Consists of a semantic domain and a semantic mapping.

Semantic domain
describe the meaning by using ontologies, mathematical expressions

Semantic mapping

The semantic mapping connects the syntactical constructs with their meaning
defined in the semantic domain Modeling method

Modeling
Method

qUsedior MOdehng tr_leChIllque

Modeling language

anisms/

anisms/

Mechanisms,
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ADOXxx

» Modeling Procedure
describe the steps applying the modelling language to create

results
Modeling (Meta model)
language
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. - / ~ ~
- / ~
_-" / ~o
_-- ’ ~ o
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& b ~A
MOdel 1 MOdel 2 MOdel 3 e Modeling method

Modeling language
=
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ADOXxx

» Modeling Procedure
describe the steps applying the modelling language to create

& Bee-Up 1.5 Modelling Toolkit (Admin) - [Bee-Up Start Page]

results

Create new model
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[ Save tree structure...

Shrink/Expand
I_1 Select all items

Deselect

Selected items...

Ctrl+A

Business Process Diagram (BPMN 2.0)
9
2] EPC Model
B ER Model
b4 Activity Diagram
Class / Object Diagram
&d ject Diag
@] Classifier Pool
Communication Diagram
8 9
£]) Component Diagram
P 9
Composite Structure Diagram
p 9
&) Deployment Diagram
JETINER 9
Interaction Overview Diagram
g
=] Package Diagram
ﬁ Sequence Diagram
{29 State Machine Diagram
9/

£ Use Case Diagram

- Company Map

Ej Document Model

2J Flowchart

E‘Q Decision Requirements Diagram
=] Working Environment Model

EE|Q



ADOXxx

» Modeling Procedure
describe the steps applying the modelling language to create

resu ItS “low Diagram - new (Data Flow Diagram) #]
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ADOXxx

» Mechanisms & algorithms

provide the functionality to use and evaluate the models built
by using the modelling language.

Mechanisms can be classified into generic, specific, and hybrid

Generic Mechanisms & algorithms
Meta2-model
Model of abstract syntax of a language to describe meta models.
Specific Mechanisms & algorithms
Particular meta model
Hybrid Mechanisms & algorithms Vodelng method
Generic + Specific _ | e

Modeling language

Steps. Results
odeling procedu:

cines grammer | &
Defines ‘ L
nnnnnnnn ‘ = Syntax T Semantics V—‘
obeys > .
S G p—
i ‘ ‘ Schema

o
[ em
M

‘ pppppp
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ADOXxx

» Mechanisms & algorithms

Meta2 model

ADOxx functionality on meta level
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ADOXxx

» Modeling language

Function I
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ADOXxx

» Modeling procedure

i.e. models

Describe the steps applying the modelling language to create results
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i
g
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ADOXxx

» Modeling technique

Modeling language + Modeling Procedure
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ADOXxx

» Mechanisms & algorithms

Provide the functionality to use and evaluate the models built by using the
modelling language

Tool - Modeling
- Analysis

% @ L1 [ -Simulation

- Additional Function

- Modeling method
d Modeli Y !
Method
Uit Modeling %chnique d
Mechanisms
] -~ & Algorithms
Modeling language ‘ / m

Database I
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1) Meta Model
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4) Adoscript

5) Simulation
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ADOXX TOOLKIT

39



ADOXxx

» ADOxx Toolkits

Development Toolkit
Modeling Toolkit

ADOxx login

Metamodelling Platform
Version 1.5
http:/fwww adoxx.org/

ADO Experimentation
XX Platform

Development Toolkit

© Copyright BOC Infarmation Tschnologies Consuking AG, Vienna 2014,

User name:

Password:

Database name:  adoxdb -

) (e e

Development Toolkit

40
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Test
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BEE-UP

Use libraries

ADOxx login

Metamodelling Platform
Version 1.5

http:/hwww. adoxx.org/
Experimentation

ADOXX Platform

Modelling Toolkit

© Copyright BOC Information Technologies Consulting AG, Vienna 2014

User name:

Password:

Database name:  adoxxdb -

[ Login H e H Help ]

Modeling Toolkit




ADOxx Development Toolkit

» Components

41

User Extras Window Help

[P 25 [y G (Usermansgement ) | B &
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ADOxx Development Toolkit

» User management

Create and edit user
ID Window Help

if) B Usermanagement BE a3
Password
Library
R I g ht Registered ADOxx users: Ll Add...
R Admin  ADOxx 1.5 Experimentation Library
& cps Cyber Physical System Library Edit...
e oo & gts SAVE 3,01
& gts_paper SAVE Paper Work2 Create copy
b gts2 SAVE V1.18 for testing
& temp  SmartCity-l-Modelling Exercise Library Rename...
& test SmartCity-1-Modelling Library
Delete

View v

Close

Help

42

Deleted users...

User management - gts - Change user settings

User name:

Password:

Confirm password:

Application libra

Authorisation

[[] Development Toolkit
Sub-administration

Medelling Toolkit

User specific information:

User group...
Component access...
Model groups...
Cancel

Help




ADOxx Development Toolkit

» Library management
Manage tools (library)

43

=y

meEE

-
Library management

Settings | Checks | Management

Application libraries: A

(1] BPMN2.0_ADOxd 3UL1_»1-01 Application Library
[ BPMN-UC Integrated View v0.1

[0 Cookbook Library

[0 Cookbook Library2

[ ER Model

[0 simple simulation
[0 test 1day
[0 Test Model

Class hierarchy...

Class attributes...
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Library attributes...
Predefined analysic queries...

Predefined evaluation queries...

Release library




ADOxx Development Toolkit

» Library management
Edit classes

] ATOxc Development Toolkit (AGTIn)
Libraries Migration Extras

- N
8PMN20_ADOXx12UL1_v1-01 Dynamic Library - Edit class hierarchy ===

Class hierarchy: A
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X _ModelTypeMetaData_ M
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£ actor Delete
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& [0 B
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X Trigger
X Process start
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X Decision
X Parallelity
X Merging
X End
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& Random generator
= Process
» Performance indicator overview f
® Performance indicator
Document
Note
X BP agent
X Arifact
_ Additional Elements_
X _Pool_
[ Aggregation
1] Swimlane (herizontal)
= Swimlane (vertical)

LUEEENE |

[:]
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I

@ External partner

* Performance

Start Event

| Message 0|
®

© End Event

Intermediate Event (sequence flow)
7 Intermediate Event (boundary)
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Help

LE
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ADOxx Development Toolkit

» Library management
File management

ADOxx: Development Tt

EY IEE

r
Database - File Management u
"o -
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ADOxx Modeling Toolkit

4

Components

. ADOxx Modelling Toolkit (test) - [ADOXX Start
7} Model Edit View Processiools Extras Window Help

Brens mmm @AESCOE| 05H33 [ 9e & BB,

FHEL| QRG] 0] 205
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ADOxx Modeling Toolkit

4 ADOxx Made o

47

Explorer - Model groups
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Document model
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Rename... F2|
Model attributes Alt+Enter|
& Cut Ctrl+X]
53 Copy Ctrl+C
Copy as reference target Ctrl+Alt+C
\_T"'_L‘ Paste Ctrl+V
¥ Delete... Delete
Explorer view mode
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Shrink/Expand
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ADOxx Modeling Toolkit

(EEE N e E RN

Explorer - Model groups | Mo... ()]
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ADOxx Modeling Toolkit
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Explorer - Model groups
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© End Event 1
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4
2
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Business Process Diagram
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ADOxx Modeling Toolkit

Model Edit View Processtools Extras Window Help _ & x
np W | aBs0C0f)| i sddd|eesbnms | ERass |+ [ Fees|E
Explorer - Model groups [ Mo... (] Name | Showname | Tasktype | Globaltask | Order | Description | Comment | Open questions | 1d (-) | Auditing Monitoring | Far c i..| Looptype |Loop condition .| Sequential exec
EEREETE * Tack-502406 | Task-502406 | center Mot specified  No 0 502406 No No No Mot specified No -
E 53 Models Tack-502412|Task-502412  center Notspecified Mo 0 502412 No No No Not specified No
Business process diagram (BPMN 20) - new Task-502415| Task-502415 center Mot specified Mo 0 502415 No Mo No Not specified No
Task-502424| Task-502424 center Mot specified Mo 0 502424 No Mo No Not specified No

Table view for one class

Uoeect|ljoesa ][]

Business Process Diagram
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ADOxx Modeling Toolkit

ADOxx Modelling T est) - Bl pi - 1 55 I iagram .0))
Model Edit View Processtools Exras Window Help

Bzsae Mem) | aBT00F DodIF e unBE

Ha|a@e B4 | @k s 2| &

Explorer - Model groups O]
EEREETE | | &) nprocess | Business process diagram (EPMN 2) - new | Powered by ADOx | 09.03.2016, 041418 | J
& 0 Models
Business process diagram (BPMN 2.0) - new [ Tack-502406 (Task) EE—
A % Name: mlm H30
Description
— 2 —
2 Showname Object properties
— T . =
5 @center Documents
0 5 Obelow :
2 Times/Costs
()} 3 Task type: @ || simulation settings
Not specified V| [
7 Simulation results
9 2
2 [ Global task (3]
O r 3 Order: Q
0
] Task502406  [—0
E 3 Description: * jmfl: )
e =
S T
5
& T
5 ¥
@ 3 Comment: oo
? -
J z
= z
T T -
_ 3 Open questions: oo
Navigator @ - 2 g
.
?
[ ] T ¥
?
Database 0 =u
= T, [snuits
— 7
5
o-t= T
5
........ i
E
..... -
; Notebook
— . T —
— = Resct
(gl J[ e a0
"




ADOxx Modeling Toolkit

-
Task-502406 (Task)

Task relevance

[] Auditing

Maonitoring

For compensation

Loop details

Loop type

Mot specified
() Standard

() Multi-instance

Loop condition (standard):

Multi-instance loop details
] Sequential execution

Cardinality:

Referenced data input:

Referenced data output:

Cornpletion condition:

Send/Receive task details

Referenced message:

Receive task details

[[]Instantiate

A T T T T T I e b A

I Close I | Reset




ADOxx Modeling Toolkit

-
Task-502406 (Task)

Task relevance

Ha0

Object properties

Documents
m

Times/Costs

:I-:I
3 [7] Auditing (5]
3 Maonitoring @
:I-:I
Tom o
Loop details

Loop type

® i 1]

@ Mot specified

() Standard

() Multi-instance

Loop condition (standard): o‘
ulti-instance loop detai

3 [] Sequential execution G ro u p 5]
3 Cardinality: o
=5 \
3 Referenced data input: +xX00
3 |
:ﬁ Referenced data output: & X e‘
P
g Cornpletion condition: ﬂ‘
2
P2
3 Send/Receive task details
g |Referenced rriessage & xo‘
P2
P2
3 Receive task details
g [[]Instantiate 5]
P2
P
:I-:I
2
-2 172

I Close I | Reset

Simulation settings

Simulation results




ADOxx Modeling Toolkit

-
Task-502406 (Task)

Task relevance
Auditing
Maonitoring

For compensation
Loop details
Loop type
@) Not specified
() Standard
) Multi-instance

Ha0

5] Object properties

Documents

Times/Costs

Simulation settings

[5 ] Simulation results

Loop condition (standard):

Multi-instance loop details
] Sequential execution

Cardinality:

Attribute

Referenced data input:

Referenced data output:

Cornpletion condition:

Send/Receive task details

Referenced message:

Receive task details

[[]Instantiate

A T T T T T I e b A

I Close I | Reset
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1. Overview
1) Meta Model
2) ADOxx
2. Detalls
1) ADOxx Toolkit
2) Modeling Language
3) Core Functions
4) Adoscript
5) Simulation

2)
MODELING LANGUAGE
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Modeling Language

» Modeling method implementation Modeling
Method
Modeling - Modeling Mechanisms
Language Procedure & Algorithms
ADOxx® Meta Model ADOxx®
Mechanisms & Algorithms
ADOxx D-Meta Model
Implicit oo b
[ e, | ADOxx® support g
[_o_contsirer_|  [_p_sgent_| [__rescurce_] [ _Devent || _Dvariale || _D_rancomgenerator F':::Ei;;"
[_o_aggregation | [_o_swinmiane_] [_o_varizbie assignment otject | [Loend | w“.lm:"""’“”“:“ ..::w
J Naulra\lalemen( | | s«Ln | | Subgraph | ‘ Achlviw | | Decision ‘ | ParaIHellly | | Merging ms:@ ___ jon
/\ /\ /\
Inheritance Configuration & Scripting
MM-Specific Indirect MM-Specific
Inheritance of support of Configuration & Scripting
ADOxx® Meta Model procedure of ADOxx® + Add-Ons

Modelling Method Implementation based on ADOxx®




S7

Modeling Language
» Library

Dynamic : Graph-based environment
Static : Tree-based environment

Library management

Settings |Checks | Management

Application libraries:

= [ $AD 00 1.3 Experimentation Library

£ ADCiec 1.3 Dynamic Experimentation Library
[ ADnoc 1.3 Static Experimentation Library

Class hierarchy...
Class attributes...
Attribute scopes...

Library attributes...

Predefined analysis queries...

Predefined evaluation queries...

Release library




Modeling Language

» Meta2 Model

58

Model of abstract syntax of a language to describe meta models.

composed
type

atomic type

attribute profile

attribute filter

graphical notaticl\

1.n
fb

v

attribute type

V4

class attribute

instance attribute

attribute

value range

—

regular
expression

is subclass

relation type

) < »
view w modeltype ”
[ I |
1.1 6
<> metamodel 0.
o ||
1.* _ s |__\ o 0.
class
< e |
1.1

metamodel




Modeling Language

@ Classes & Relations

@ Class Attribute & Attribute

(3 Special Class Attribute & Attribute
@ Attribute Facets

atomic type

attribute profile

® Model Types |

v

attribute type

attribute filter

59




Modeling Language

» Demo
Data Flow Diagram tool

How to make and use Data Flow Diagram tool using Meta2 Model

. ‘ ‘ attribute filtter ‘ ‘ graphical notation

N

e class attribute
h

60
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Modeling Language

: 0.* :
@ Classes & Relations compaset L omic e
| |
v
attribute profile <>—1"'n attribute type
0..1
attribute filter graphical notation instance attribute
| ‘7 | 47 Ve value range
class attribute [ attribute K> facet I regular
0.} I | . expression
0.* 0..
< >
view 1 i 1 modeltype 1rlas o design pattern
| . | . . |
1.1 €7
<>l metamodel 0.*
is subclass >| ﬁ part
0.5 1.2 el 0.*
1.1 = = 1.1 < isfrom - class | | | 0.* =
L > class relation type 11
1.1 1.1 < isto- class ||| 0.”
1.1
metamodel
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Modeling Language

» Class

Pre-defined Abstract Class
Provide by ADOxx
Nomenclature: _ Class Name

Abstract Class
Self-defined abstract class
Nomenclature: _Class Name _

Class
Self-defined concrete class
Nomenclature: Class Name
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Modeling Language

» Class

Library management

Settings |Checks | Management

Application libraries:

= (11 ADOxx 1.3 Tutorial Library (Experimentation Environment)
8] ADOsoc 1.3 Dynamic Tutorial Library (Experimentation Environment)
T ADChec1.3 Static Tutorial Library (Experimentation Environment)

Class hierarchy...
Class attributes...
Attribute scopes...
Library attributes...
Preqefined analysis queries...
Predefiied evaluation queries...

release library

\
[ Close ]l \jelp ]
\

63

ADOxx 1.3 Dynamic Tutorial Library (Experimentation Environment) - Edit class hierar... Elﬂlg

Class hierarchy:

£

4

FEEHEBEREEHEBEE

HEHHEHBER

E % D-construct_ (Metamodel)

_ D_event_ (Metamodel)
_ D variable__ (Metamodel)

_ D _resource_ (Metamodel)
_ D container__ (Metamodel)
__D_agent__ (Metamodel)
LibraryMetaData__

HBr® x x x X X xXx
=W R

+” AnimRep (Metamodel)

* AttrRep (Metamodel)

*7 Class cardinality (Metamodel)
#] ClassAbstract

#] ClassName

#] ClassVisible

# External tool coupling (Metamodel)

* GraphRep (Metamodel)

*° HipTxt (Metamodel)

*° Model pointer (Metamodel)
#® Position (Metamodel)

7 VisibleAttrs (Metamodel)
#° WF_Trans (Metamodel)

= 23 Relation classes

X Iz inside (Metamodel)
Subsequent (Metamodel)
Sets variable (Metamodel)
Sets (Metamodel)
Parameter (Metamadel)
Call parameter (Metarmodel)
Uses (Metamodel)

— aRb

b A A 4

__D_random_generator__ (Metamodel)

String (STRING)

Longstring (LONGSTRING)
String (STRING)

Integer (INTEGER)

String (STRING)

Integer (INTEGER)

String (STRING)

Lengstring (LOMGSTRING)
String (STRING)

String (STRING)

String (STRING)

String (STRING)

String (STRING)

_ D-construct__ --= _D_container_
_D_event_ --> _D_event__
_D_randem_generator__ --» _D_v
_D_random_generator__ --> _D_v
_ D _variable__ --> _Start__
_Subgraph__ --> _D_variable__
_Activity__ --> _D_resource__
A-->B

mn

Edit...

Copy..

Delete




Modeling Language

» Relation Class

64

ADChx 1.3 Dynamic Experimentation Library - Edit class hierarchy

Class hierarchy: o
X _ D-construct_ (Metamodel]
=123 Relation classes
X Iz inside (Metamodel) _ D-construct__--> __D_container__
X Subsequent (Metamodel) __D_event_ --> _D_event__ Copy.
X Sets variable (Metamodel) __D_random_generator__ --> __D_variable_
X Sets (Metamodel) __D_random_generator__ --> __D_variable_ass Delete
X Parameter (Metamodel) _ D variable_ --» _ Start__ =
X Call parameter (Metamodel)__Subgraph__ --> _D_variable__
X Uses (Metamodel) _Activity__ --> __D_resource__
r B
Create a new relationclass ﬁ
Belationclass name:
hRi
-
H
v Help
to-class:
I -
h

m




Modeling Language

» Demo (Classes & Relations) = et

= X _ D-construct__ (Metamodel)
+ X _D_event__ (Metamodel)
CIaSS & X _ D_variable__ (Metamodel)
Node # X _D_random_generator__ (Metamodel)
— - # X _ D_resource__ (Metamodel)
1 Function # X _ D_container__ (Metamodel)
# X _ D_agent__ (Metamodel)
o 1/0 # X _LibraryMetaData_
—1 Database _: X  ModelTypeMetaData
= uM
Relation Class = @ O Function :
. — Database L
Flow s B0 "

=1 _J Relation classes

X |s inside (Metamodel)

X Subsequent (Metamodel)
X Sets variable (Metamodel)
X Sets (Metamodel)

X Parameter (Metamodel)

X Call parameter (Metamodel)

l.lllﬁlxpﬁqwqmg)llllllllllll-
:IIRI;Igwllllllllllllllllllll:

& =

B &8 E

(+]
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Modeling Language
® Model Types

66

composed 0.5 4 _
type atomic type
| |
v
attribute profile <>—1"'n attribute type
0.1
attribute filter graphical notation instance attribute
| T | 47 V4 value range
class attribute [ attribute K> facet I regular
0.* T | o . expression
< > .
view 1 = 1 modeltype 1rlas 0 design pattern
| . | . | 6
1A~ v .
I metamodel <>0_r
is subclass P> H\J“ part
. . 1.* .
1.1 0. 1. 1.1 < isfrom - class | | | 0.* 0.
I class relation type <>,
1.1 1.1 < isto - class 0.*
1.1
metamodel




Modeling Language

» Model type

Subset of all instanciable classes and relations
example

MODELTYPE “My First Model Type"
from:none
plural:“My First Model Types"
pos:1
not-simulateable
bitmap:"db:\\MyFirstModelType.bmp "
attrrep:“Notebook for My First Model Type"

INCL “My Class 1"

INCL “My Class 2"

INCL “My Class 3"

INCL “has relationship 1"

INCL “has relationship 2"
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Modeling Language

» Model Types
- - 2. Select the Tab Add-Ons

Seftings | Checks | Management

Application librariss: &7 | Gl ] ADOxx 1.3 Dynamic Experimentation Library - Library attributes
[ Class attributes. ] Modi El
[ Attribute scopes... ] MODELTYPE "Provider and Consumer model” from:none plural:"Prowider and Consumer Drescription
uodel"™
[ Library attibutes... ] Add-onz
[ Predefined analysiz queries... _] Modelling
j INCL "consumes"|
1. Select Meta2 Model —
- Dolect Nigta< Modsi==— 3. Fill the MODI Attribute
a u Ewaluation
L I b ra ry D ocumentation
‘Yersioning format; O
E stemal coupling: O
#---- INIT GLOBAL VAR3
ON_EVENT "AppInitialized”
{
i

68 Apply l ’ Cancel ] [ Help

Q0




Modeling Language
» Demo (Model Types)

MODELTYPE “Data Flow Diagram™

INCL “Function”
INCL “Database”
INCL “I/O”
INCL “Flow”
. r O
3 Description
E - Add-ons
E Modelling
a-IIIIIIIIIIIIIIIIIIIIIIIIIIIIII: . na 5i5
3 .
=) Simulation
E L
3 Evaluation
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Modeling Language
» Demo (Model Types)

i ADOxx Modelling Toolkit (Manager01) - [ADOxx Start Page]
7% Model Edit View Drocecctoos Extras Window Help

AR @@ Mg | | AEATOIN 15 S5 0o
Explorer - Model groups E] .

ij Favourites @) Recently opened

El=Fa -1 18o8 32K
Data Flow Diagra ’ IUEI' :«l:d:l Sabhsnumn
Rename... F2
A Data Flow Diagral
Model attributes Alt+Enter . = ]
EEEEEEREENEEEN
Jo Cut Ctrl+X
23 Copy Ctrl+C
1IBSH| @0 ZxiE @ Rﬁj
3 23 Models
™ Data Flow Diagram - new _!_
L] .
- Function
]
. Database
]
- 1/0
n ,l Flow
LR L)
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Modeling Language

' : 0. R
@ Class Attribute & Attribute | composed oo o
type yp
| |
v
attribute profile <>—1"'n attribute type
0..1
attribute filter graphical notation ‘ instance attribute
| — | > 47 Ve value range
g class attribute [ attribute 4» facet < regular
o | = " expression
< >
view 1 i 1 modeltype 1rlas o design pattern
| . | . . |
1.1 67
| metamodel |~ 0.*
is subclass P> > part
* * 1--* *
1.1 0. 1. 1.1 € isfrom - class | | | 0.* 0.
N class relation type <>,
1.1 1.1 < jsto - class 0.*
1.1
metamodel

71




Modeling Language

» Attributes
Type

INTEGER
DOUBLE
STRING
LONGSTRING
TIME
DATE
DATETIME
ENUMERATION
ENUMERATIONLIST

PROGRAMCALL
RECORD
EXPRESSION
INTERREF
ATTRPROFREF

72

integer

floating number

string — max. 3699 symbols

string — max. 32000 symbols

time

date

date and time

enumeration for selecting a characteristic

enumeration for selecting one or several
characteristics

enumeration for selecting a program
a table of attributes

a formula

reference on a model or an instance
a preset set of attribuite values



Modeling Language

= WAy Firzt Clazs

73

#] AnimFep [Metamodel)

#] AR ep [Metamodel)

04':,' Clazs cardinality [Metamodel]
#] Classdhstract

#] ClassMame

#] ClassVisible

#] GraphFep (Metamodel)
#] HipT=t [Metamadel]
#] Model pointer (Metamodel]
¥ Poszition [Metamodel]
#, Selection [Metamodel]
#] Vigihletttrs [Metamnodel]
#] WF_Tranz [Metamaodel)

#] AnimPep [Metamodsl)

fi' AttrRep [(Metamodel]

fi' Clazz cardinality [Metamodel]

#] ClassAhstract

#] ClassMame

#] ClassVisible

¥, External tool coupling [Metamodel)

f.f GraphFep [Metamodel]

f.f HipT =t [Metamodel]

f.f b odel pointer [t4etamodel]

#,, Position [Metamodel)

#*  Selection [Metamodel]

f.f WigibleAttrs [Metamodel]

f.f WF_Tranz [Metamodel]

__ D _container__ [Metamodel]

Shing [STRING)

Lonhgztring [LONGSTRING]
Sting [STRIMG)

Integer [IMTEGER]

Sting [STRIMG)

Integer [IMTEGER]

#) External tool coupling (Metamadel] String [STRIMNG)

Longztring [LONGSTRIMNG]
Sting [STRIMG)

Sting [STRIMG)

Sting [STRIMG)
Ewprezzion [EXPRESSION]
Sting [STRIMG)

Sting [STRIMG)

Sting [STRIMG)
Longztring [LOMNGSTRIMNG]
Sting [STRIMG)

Integer [IMTEGER]

Sting [STRIMG)

Integer [IMTEGER]

Sting [STRIMG)
Longstring [LONGSTRIMNG]
Sting [STRIMG)

Sting [STRIMG)

Sting [STRIMG)
Ewpression [EXPRESSION]
Sting [STRIMG)

Sting [STRIMG)

Mew class,,

Mew atkribuke, .,

Mew class attribute. ..

Copy...

Delete

Classes

Relationclasses

Metamodel

Class higrarchy

Attribute
Attribute
Source &

&7 Refresh

44 Item sez

ﬂ Save tre

Shrink/E: ™= E numeration [ENUMERATION]

Select al
Deselect

Selected

Attribute name:
|rr|_l,l firzt attribute

Type:

Attrbute profile reference [ATTRIBUTEPROFILEREFEREMCE]
D ate
D atetirme

E nurneration list [EMUMERATIOMLIST]
Exprezzion [EXPRESSION]

Floating number [DOUELE]

Integer [[MTEGER]

|ntermadel reference [IMTERREF]
Longstring [LONGSTRIMG]
Frogramcall [FPROGR.ARMCALL]

Sting [STRING)

Tahble [RECORD)

Time [TIME]




Modeling Language
» Demo (Class Attribute & Attribute)

Function
Node Name: String -
¥ AnimRep (Metamodel) STRING (Short string)
Database A AttrRep (Metamodel) LONGSTRING (Long string)
@ Class cardinality (Metamodel) STRING (Short string)
Node Name: String @} ClassAbstract INTEGER (Integer)
@] ClassName STRING (Short string)
1/0O @] ClassVisible INTEGER (Integer)
. ¥, External tool coupling (Metamodel)STRING (Short string)
Node Name: String G GraphRep (Metamodel) LONGSTRING (Long string)
@) HipTxt (Metamodel) STRING (Short string)
Flow & Magg! Peinten5tamadel » o o o STRINGISOY 516751  w w
] = @, Node Name STRING (Short string) n
Node Name: String N PN AR T A KAy
an VisibleAttrs (Metamodel) STRING (Short string)
@) WF_Trans (Metamodel) STRING (Short string)
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Modeling Language
(3 Special Class Attribute & Attribute

0.* )
composed 1.. .
t\F/)p o < atomic type
| v
: . 1. .
attribute profile O—nb attribute type
0.1
attribute filter graphical notajon instance attribute
| - | 47 < value range
class attribute ) attribute facet < regular
0.* T o expression
« | > )
view T = » modeltype 1 has | design pattem
l . | . l
1.1 €7
| metamodel |~ 0.*
is subclass P> ™ part
* * 1.7 *
1.1 0. L. 1.1 € isfrom - class | | | 0.* 0.
N class relation type <>,
1.1 1.1 < isto - class 0.*
1.1

metamodel




Modeling Language
» Special Attributes

GraphRep: Graphical representation (object- and relation classes)
AttrRep: Notebook-Definition (all classes)

Model pointer: Relations to other models (object classes)

Class cardinality: Relation constraints (object classes)

__Conversion__: Conversion from one object to another

76



Modeling Language

» GraphRep

ADOxx 1.3 Dynamic Tutorial Library (Experimentation Environment) START - Edit class.. o= =0 e

77

Class hierarchy:

=]

e EEEEE
@ X X XX XX

= ¥ _ D-construct_ (Metamodel)

X _ D event_ (Metamodel)

X _ D_variable_assignment_chject_|
X _ D end_ (Metamodel)

= X1

4 AnimRep (Metamodel)
4] AttrRep (Metamodel)
0,1:,' Class cardinality (Metamodel
#] ClassAbstract
03 ClassMame
#] ClassVisible
#, External tool coupling (Metan
0,1:,' GraphRep (Metamodel)
4 HipTxt (Metamodel)
0,1:,' Model pointer (Metamodel)
#, Position (Metamodel)
#] VisibleAttrs (Metamodel)
4] WF_Trans (Metamodel)
4] AnimRep (Metamodel)
] AttrRep (Metamodel)
0,1:,' Class cardinality (Metamodel)
#] ClassAbstract
0,1:,' ClassMame
#] ClassVisible
#, External tool coupling (Metamod
0,1:,' GraphRep (Metamodel)
4 HipTxt (Metamodel)
0,1:,' Model pointer (Metamodel)

gt i i 1 | i g g g g g T

GraphRep - Edit facets

3

Standard value:

Attribute type:
Longstring (LONGSTRING)

]

Dredefined value

cets

-
I- GraphRep

L

#, Position (Metamodel)
] VisibleAttrs (Metamodel)
4] WF_Trans (Metamodel)
_ D variable_ (Metamodel)

_ D _resource_ (Metamodel)
_ D_container__ (Metamodel)
__D_agent_ (Metamodel)

_ LibraryMetaData__

A

__D_random_generator__ (Metamodel)

-

I

String (STRING]
String (STRING)
String (STRING)

i

197 Character

Ln35, Coll




Modeling Language
» GraphRep

GRAPHREP
FILL color:royalblue

POLYGON 7 x1:1.5cm yl:0cm x2:0.5cm
y2:-1lcm x3:0.5cm y3:-0.5cm x4:-1.5cm
y4:-0.5cm x5:-1.5cm y5:0.5cm

x6:0.5cm z6:0.5cm x7:0.5cm z7:1cm

ATTR "Name" y:1.4cm w:c h:c In case attribute name is
available, it is shown here
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Modeling Language
» Demo (GraphRep)

Text:
GEAPHREP

ATTR "Node Name™ w:c hic
RECTANGLE x:-1.5cm y:-0.5cm w:3cm h:lcm

Text:

GRAPHREFP
ELLIPSE x:0.00cm y:0cm
ATTE "Node Hame"

79

Text:

RAPHEEP

Name™ w:c h:c

o

ATTR "Node
[END)




Modeling Language

] Respond to Customer {Task)‘
} l \ttr I te p Task relevance

[] Auditing
[ Monitoring

» Notebook
Chapter

i i

== [CIFer compensation

Hzs o

Object properties

Documents

Times/Costs

:ﬁ Loop details
3 Loop type o
Zﬁ @ Mot specified
i () Standard
g () Multi-instance
:ﬁ
3 Loop condition {standard): o
e | | |

G =

roup Multi-instance loop details
:? DSequentiaI execution o
2 | Cardinality: (3 ]
:? ardinality:
= |
3 Referenced data input: o )( o
= | |
ttri bute :? Refererced data output: & )'( o

A i | | |
3 Cormpletion condition: °|
:ﬁ
:ﬁ
3 Send/Receive task details
3 Refererced message: o x o
2 |
:ﬁ
3 Receive task details
3 [instantiate o
:ﬁ
:ﬁ
:ﬁ
:ﬁ

______________________________________ :? I Close I | Reset 1/2
» 80 00

Simulation settings
m
Simulation results




Modeling Language

} Att r R e p ADOxx 1.3 Dynamic Tutorial Library (Experimentaticn Environment) START - Edit dass...lEIﬂE
Class hierarchy: =g
= X _D-construct_ (Metamodel) -
X _ D event_ (Metamodel) ¥
X _ D variable_ (Metamodel)
X _D_random_generator_ (Metamodel)
¥ _D_resource__ (Metamodel)
X _ D_container_ (Metamodel)
X _D_agent_ (Metamodel)
X _ LibraryMetaData_
[ 2y
Acs |
|| . w |
G
=X H|:| ] f
#[ AnimRep (Metamodel) String (STRIMG
* | AttrRep (Metamodel) ()51 AttrRep - Edit facets
#] Class cardinality (Metamodel) String (| T
#] ClassAbstract Integer E I
] ClassName String (| =
Qf ClassVisible Integer 3
#,. External tool coupling (Metamodel) String (| =
4] GraphRep (Metamodel) Longsts 3
] HipTxt (Metamodel) String (|
#] Model pointer (Metamaodel) String ( 3
#| Position (Metamodel) String (| 3
Qf VisibleAttrs (Metamodel) String (| =
#] WF_Trans (Metamodel) String E
+) AnimRep (Metamodel) String (| ==
] AttrRep (Metamodel) Longst 3 i‘;‘;‘;‘fg: st
] Class cardinality (Metamodel) String (| =
[ ClassAbstract Integer 3
#] ClassName String (| =
03 ClassVisible Integer 3
#, External tool coupling (Metameodel)  String (|
] GraphRep (Metamodel) Longsts 3
] HipTst (Metamodel) String (|
[ Model pointer (Metamadel) String ( 3
#, Position (Metamodel) String (| 3
O,f VisibleAttrs (Metamodel) String (| =
< — m — E
_ =
=
=
=
=
=
2
=
=
=




Modeling Language
» Demo (AttrRep)

Ll L LS L T

1 X _LibraryMetaD
1 X __ModelTypeM

ttrRep - Edit facets

] -@Gde— ) T BT A | T pa—— nEg
& () Function OTEROOH n
[l = Database :
QEAnimRep ____:
A AttrRep (
A5 Flare Far
Database-309203 (Database)
fllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sNode Name: (i )
| |
Fr-iin— Description
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Modeling Language

Chapter
NOTEBOOK Structure
CHAPTER "Definition"
ATTR "Name" ]
[GROUP "Definition” Attributes
ATTR "Description”
ATTR "External content" Grouping of
ENDGROUP attributes on
same chapter
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Modeling Language

» Class Cardinalities
The minimal/maximal number of objects of this class per model

The minimal/maximal number of relations of a specific type

84



Modeling Language

CARDINALITIES

The cardinality definition must start with this command to be valid. It has no parameters.
RELATION "RelationName"

Restricts the following commands to the relation class with the name <RelationName>.
FROM CLASS "ClassName" / TO CLASS "ClassName"

Restricts the following commands to relations with the class of <ClassName>.

min-objects / max-objects
Specifies how many objects of a class can minimally/maximally be available in the model.
min-relations / max-relations
Specifies the minimal/maximal number of relations which can be connected with this
object from this class.
max-outgoing / min-outgoing / max-incoming / min-incoming

Restricts the number of allowed incoming/outgoing relations; either:
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Modeling Language

» Example

Edit class cardinality attribute
CARDINALITIES max-objects:1

- __ Process_Lane

& Actions EXPRESSION (Expression)
@] AnimRep (Metamodel) STRING (Short string)
A AttrRep (Metamodel) LONGSTRING (Long string)
" Class cardinality (Metamodel) STRING (Short string
@] ClassAbstract INTEGER (Integer)
#] ClassName STRING (Short string)
@1 ClacsVicible INTEGER (Inteqer)
Class cardinality - Edit facets
Standard value: |
CARDINALITIES max-objects:l  Predefined value

RELATION "ra" max-incoming:0 max-outgoing:1l
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Modeling Language

» Example
Click “Check cardinalities” in the Modeling toolkit

£] Model Edit View Processtools Delta
T[—_] New... Ctrl+N
S 5 Open... Ctrl+0
E} Favourites 4 L
= Recently opened models »
Close Ctrl+F4
= Save Ctrl+S
Save as... Ctri+Alt+S
;4 Save all Shift+Ctrl+5S [ ADOXK Modelling Toolkit (modeling) | ) |
Save table... (acard-05]
The model contains 3 objects of the class "Test Class”, A maximum of 1 objects is allowed.
Rename... B Shall the cardinality check be continued?
Model attributes Alt+Enter ve |[ ne | [ nep |
Check cardinalities
Inter-model references »
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Modeling Language

» _ Conversion
» Conversion of a modeling object from one class to another

* ADOx: Modelling Toolkit (sample) - [model-1 1.1 (Sample)]
T Model Edit View Processtooks Extras Window Help -8 x

Qe nE Mmemw | DSHAS | b xnnpE BHE Qfs| 5 E2nes a]e ¢ g[8
£2 (F) =E3;
o = | |||| =
3 3 el: " ’
3 B1 = [0 J
% & = g
3 ] 1‘t2 T - target-1 éamg\e-Target ; y 3 |EZ| sal | 2| —
3 2| {2171 - target-1 |5 ample-T arget] \ ‘ -3
= ‘ Notebook  Eingabe
i [ Table StrgtT
= U Mame... F2
3 ﬂi o Cut Sty
i a4 23 Copy Strg+C
3 |U ¥ Delete Entf
= i Position/size. .
3 ,4 Layer »
?EI Lack mouse access
i E
mi ” Corvert b‘ Oc "
lews relation 3 I
3 i i :?
= i
§§ 04 3
=
=
-1z 3
[~} i Bl
9o |- =
= =
e =
=




Modeling Language

» Model pointer
Directly to another model
sing interref attribute
<Ctrl> + double click

xx 1.3 Dynamic Experimentation

Class hierarchy: 4
B £ Classes

X _LibrayMetaData_
[ X

AsB Model pointer - Edit facets
=20c, Delets
*° _Comersion_ Longsting (LONGSTRING) 5 st e a I
* a1 Integer (INTEGER) - [E | Predefined vahee |
o a2 Table IRECORD) =
* a3 String (STRING) - abute ype Eacets
+ ad Integer (NTEGER] = [string (3TRING)
* a5 Intermodel reference (INTERREF) ‘I‘:I
] AninFiep (Metamodel) Sting ISTRING) =
+] AltrRep (Metamodsl Longsting (LONGS TRING) 2
#7 Class cardinaliy [Metamodsl]  Sting STRING) =
4} Classébstract Integer (NTEGER] 2
#f ClassMame: Sting ISTRING) 2
#] ClassVisble Integer [NTEGER] =
#,, Extemal tool coupling (MetamodeSting (STRING) =
#] GraphRep (Metamodel) Longstring LONGSTRING) =
] HpTst Metamodsi] Sting ISTRING) §
#] Model painter (Metamodel) Sting STRING) =
4} Position Metamodel] Stiing [STRING) B
#] Visibleatts [Metamode]) Stiing [STRING) =
] WF_Trans (Metamodsl) Sting [STRING) =
D
£ i
v i
v £
2 Relation classes E
=
TZI
=
=
=
=
2
=
TZI
=
=
‘I—:I

Close
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Modeling Language
@ Attribute Facets

composed

t\10e

atomic type

attribute profile

attribute filter

graphical notation

90

1..n
0.1

instance attribute

v

v

attribute type

value range

regular
expression

design pattern

relation type

VA AV
class attribute attribute
0.*
HEE
. < has has P
view 1.5 1.1 modeltype 1.5 0.F
[ [ |
1A~ v .
metamodel | ~0."
is subclass P> HO..* part
. . 1.* .
R L 41 <« istom - dlass | [ oL
L > class
1.1 1.1 < isto - class 0.*
1.1
metamodel




Modeling Language

» Attribute Facets

Defined attributes can be further detailed in ADOxx using
attribute facets.

For different attribute types, attributes facets are defined in
platform to specify
e.g. the value domain, restrictions, helptexts etc.

6 types of facet
Attribute Domain Definition
Regular Expression Definition
InterRef Domain Definition
Enumeration Domain Definition
MultiLineString Definition
Attribute Help Text Definition
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Modeling Language

» Attribute Facets

Anondniniy
SSe|DpPJI03vy

aweN
sse|DpJooay

Xal
diaHa1nquny

Burnsaulnnin

urewoq
uolresawnug

urewoq
J91191UI2INALNY

uoissaldx3
re|inBbayainguny

urewoq
S1IBWNNSINQ LY

X

X

X

X

X X X X

INTEGER
DOUBLE
STRING

LONGSTRING

TIME

ENUMERATION

ENUMERATIONLIST
PROGRAMCALL

RECORD

EXPRESSION
INTERREF
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iyt

Modeling Language
» Demo (Attribute Help Text)

Mode Mame - Edit facets

[_] MultiLineString

AttributeHelpText:

|'I'his attribute is to visulize a information of object on Drawing areal

Predefined value

Database-309203 (Database) g ..I:I >
(| ]
Fg Mode Name: -
| |
g- | Databse - = = Bescription
Database-309203 (Database) - Information on Node Mame O >
.lllIlIlllIlIlllIllllllllllllllllllllll.
iTh'ts attribute is to visulize a information of object on Drawing area L Close
| |
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1. Overview
1) Meta Model
2) ADOxx
2. Detalls
1) ADOxx Toolkit
2) Modeling Language
3) Core Functions
4) Adoscript
5) Simulation

3)
CORE FUNCTIONS
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Core Functions

» Modeling method implementation Modeling
! Method
Modeling
Modeling - Modeling Mechanisms
Language Procedure & Algorithms
ADOxx® Meta Model ADOxx®
Mechanisms & Algorithms
ADOxx D-Meta Model
Implicit
[ oo | ADOxx® support
[_o_contsirer_|  [_p_sgent_| [__rescurce_] [ Dewnt |[ Dvaieble ][ 0 rencomgenerator
[_o_aggregation | [_o_swinmiane_] [_o_varizbie assignment otject | [Loend |
J Naulra\lalemen( | | s«Ln | | Subgraph | ‘ Achlviw | | Decision ‘ | ParaIHellly | | Merging
/\ /\
Inheritance Configuration & Scripting
MM-Specific Indirect MM-Specific
Inheritance of support of Configuration & Scripting
ADOxx® Meta Model procedure of ADOxx® + Add-Ons

Modelling Method Implementation based on ADOxx®




Core Functions

» Core Functions for Model Manipulation
Database

Visualization

Query

Transformation

96



Core Functions

» Database
ADOxx Development Toolkit

97

User Management

Model Management

Library Management

Component Management

, AdeBengoannt oolkit (Admin) - Ad
User Extras Window Help

)P 2 G e (eermomgement ) | B & | 3 &

Libraries Migration Extras Window Help
B[P, g G (Torary management AL -]

Models Exras Window Help
R P(E) 0y B Modamemgement ) | ) | G 3 |

mDOncDevgloangnt Toolkit (Admin) - Administratorgge
Attribute profiles Extras Window Help

B ™ 2, ([ @ (Atbute profile management ) ‘ 2
4 ADOxc Development To0IKit (AGMIn) AGMIn

Components Exras Window Help
LY ENET management ) | E B




Modeling Language

» Demo (User management)

98

User management - User list

Registered ADOnx users:
& Admin ADOnex 1.5 Expeni
4 cps Cyber Physical
& gts SAVE 3.01
& gts_paper SAVE Paper Wor
1 gts2 SAVEV1.18 fort

4 Manager01 Mini Data Flow
i temp SmartCity-I-Mo

& test SmartCity-1-Mo
& weekl 2019-2 tuto.
& = VHDL Experime

User management - Definition of a new user

User name:

Manager02|

Add

Password:

i

Confirm password:

L

Application library:

Mini Data Flow Diagram Library

Authorisation
] Development Toolkit

User group...

Component access...

Model groups...
Cancel

Help




Core Functions

» Visualization
Graphical Presentation of models in the user interface

Drag and Drop: Creation and Move, Delete, Edit
Cardinality conformity check
Notebook representation

Zoom Functionality (zoom, world-area, right mouse, etc.)
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Core Functions

» Visualization

V@ ee s cant|BEE a@A|BEO 4w Fems B

4l ADOxx Modelling Toolkit (save) - (I

s
]

100

- s = & 53 I i
i D HS S| »e @ 3
2 P e e
// plorer - Model group P95 | = ) objects
‘ANEN Ell= ﬁ.| e % (a)| T X iE | @ C1ITS-Process [4]
k &) (=) - = [ Models _Eﬂuor:ar:r:.lenn\:atlun{g]z]
\ T = Q Execution model 20.11.2016-12:04:40 l:l & Control 0]
- @ GT512:04:58 PM 11/20/2016
o || selected region Scale| 100% & 96 dpi ITL - new + Gateway [2]
[ BIITS  new C ) ProcessState  [4]
Destmation | Empty [4]
//_E @Fle O Cipbosrd = 23 Relations
/ / Graphics format: * Sequence [20]
f o8- s viionc s Exlptmn 0]
-1 (monochrome)
- SN Q4N it Vindow b map G4 ) &
/ TS - new (ITS) - Print ==
—~— ] - (%]
Preview and page selection Printer: Q;
Microsoft XPS Document Writer - C
I —
Pe ;@\_":iﬁ @3: Page layout: —ud
[ Full page (without header/footer) - --Xy
/AM—‘M“-—_’: Orientation:
MH " e .
BB () Portrait
[~ ") Landscape
C}—’@—’@—’: @ Printer's (default)
Scale
==
- : @ Factor (7) # pages / height
() Fit one page ") # pages / width
Value:| 100% [
Select models... Active model

[ Print H Cancel ” Help ]

Q Model Edit View Processtools My Menu Extras Window Help

Mumber of pages: 1

Mumber of selected pages: 1 | Selected pages: all




Core Functions

» Transformation

Generation of ADL
Text file in complimentary ADOxx Definition Language

Generation of XML
Text file in complimentary ADOxx defined XML syntax
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Modeling Language

» Demo (Transformation)

4 ADOxx Modelling Toolkit (Manager01) - [Dat;
&) Model Documentation Edit Extras Wind

102

ADL Import >
ADL Export »

] XL PO S 3w n mm i mm

XML Export (default)... L

EEEEEEEEEEEEEEEEEEEEETSR
o4 Printer settings... Ctrl+Alt+P
Exit ADOncx Alt+F4

TABLE

?xml version="1.0" encoding="UTF-8"7>
K!DOCTYPE ADOXML SYSTEM "adoxml31l.dtd">
ADOXML version="3.1" date="22.09.2019" time="23:4

MODELS>

MODEL id="mod.308402" name="Data Flow Diagram - 1
MODELATTRIBUTES>

ATTRIBUTE name="Version number" type="STRING"></]
ATTRIBUTE name="Author" type="STRING">Manager0l<
ATTRIBUTE name="Creation date" type="STRING">22.
ATTRIBUTE name="Date last changed" type="STRING"
ATTRIBUTE name="Last user" type="STRING">Manager!
ATTRIBUTE name="Keywords" type="STRING"></ATTRIEI
KATTRIBUTE name="Comment" type="STRING"></ATTRIBU]
ATTRIBUTE name="Model type" type="ENUMERATION">Cq
ATTRIBUTE name="State" type="ENUMERATION">In pro(
ATTRIBUTE name="Reviewed on" type="STRING"></ATTI]
ATTRIBUTE name="Reviewed by" type="STRING"></ATTI]
ATTRIBUTE name="Description" type="STRING"></ATTI
ATTRIBUTE name="Number of objects and relations"
ATTRIBUTE name="World area" type="STRING">w:20.8]
ATTRIBUTE name="Grid" type="STRING"></ATTRIBUTE>
ATTRIBUTE name="Zoom" type="INTEGER">100</ATTRIBI
ATTRIBUTE name="Viewable area" type="STRING">VIE

GRAPHIC x:-16 y:-16 w:1153 h:717 scale:1

/ATTRTRITE >




Core Functions

» ADL and XML sample

INSTANCE

<El> : <E>

ATTRIBUTE

<Position>

VALUE "NODE x:4cm y:llem w:Z2ecm h:2cm index:1"

ATTRIBUTE
VALUE ™"
ATTRIBUTE
VALUE 0
ATTRIBUTE
VALUE
ATTRIBUTE
VALUE ""
ATTRIBUTE
VALUE 0O
ATTRIBUTE
VALUE
ATTRIBUTE
VALUE ""
ATTRIBUTE
VALUE 0O
ATTRIBUTE
VALUE

<External tool coupling>
<al>
<az>
<a3>
<bl>
<b2>
<b3>
<el>

<el>

103

«<?xml version

<IDOCTYPE

- <ADQXML
- =MODELS>

- =MODEL id="mod.13813" name=

+ <MODELATTRIBUTES>

ype

External tool coupling
a1’ type="INTEGER"=>0</ATTRIEUTE=

<RECORD name
<ATTRIBUTE nam:
<ATTRIEUTE name="b1" type="INTEGER">0</ATTRIEUTE>
<RECORD name="b2"
<ATTRIBUTE nam:
<ATTRIBUTE nam:

STRING'>11+/
NTEGER"=0</ATTRIEUTE=

+ "0bj.13817"

+ bj.13826

N !

N

N

N

N

.

.

N

+ D-13013-17321">
. C-13010-17318">
N

N

.

+ <CONNECTOR id

+ cCONNECTOR id

+ <CONNECTOR id="con.

</MODEL>

</MODELS>

DOXML>

sample1’ "Version 1.0">

" applib="ADOsxx 1.3 Dynamic Expe

entation Library - START >



Core Functions

» Query
AQL (Adoxx Query Language)

104

Standardised queries 1.
Query:

IEel all objects connected with the object ... of class ... with the relation ...

Input field

Query:

‘Get all objects of class... v

Get all objects of class...

Get all objects of class ... with attibute ...

Get all objects of class .. with the number of rows in record attribute ...
Get all objects of class ... with record attiibute ... and with column ...

Get object ... of class ...

Get all objects connected with the object ... of class ... with the relation ...
Get all connectors of relation ...

Get all connectors of relation ... with attribute ...

Get all objects connected with the object IW‘Z

of class | R vJ

with the relation ‘ I inside b l :

Add

2.

Evaluate

User defined queries

(W1 W J<-"s inside™) OR ({"W1""W"'}->"s inside”) OR
[ 2w e inside") OR ({"w2""W"}>"s inside”)

a0 || or || oOFF

l [ Clear

Show attributes in columns

[<3.

Execute M Altributes... I I Model info... ] [ Cancel ] [ Help




Modeling Language
» Demo (AQL)

Queries

Query scope

(0 Queries on models (model attributes)
(® Queries on model contents

Standardised queries
Query:

Get all objects of class...

Input field

Get all objects of class | — Database

Add Evaluate
User defined queries
(<"Database">)
AND OR DIFF Clear
[] Show attributes in columns
< Back Attributes... Model info... Cancel Help

Lo

S50
g_—it

EEEEEEEEEEEEN
m 1. Data Flow Diagram - new

— Database-309203

|
‘m = Database-309203-309400

=— Data - 5
— Database-309203-309403

— Database-309203-309419

Database02 —— B4}

Database05 ——24}

Database01

gy

Database03

Database04

gy

results - (<"Database">)
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1. Overview
1) Meta Model
2) ADOxx
2. Detalls
1) ADOxx Toolkit
2) Modeling Language
3) Core Functions
4) Adoscript
5) Simulation

4)
ADOSCRIPT
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AdoScript

» AdoScript
Macro language of ADOxx ey

External Coupling ADOxx
Functionality

Configuration of ADOxx
Components

Examples:
New menu entries

/ Core
' Functions
Integration of new tools | w
\‘\ Query
Realisation of specific model checking | R
Transformation

Realisation of new interfaces \
Additional add-on-programming -

~_ XML&AD Mode
“~_Import/Export -
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AdoScript
» AdoScript

AdoScript 1 AdoScript 2 AdoScript N
result result
mMessSage message message message result

Modelling Documentation . Import/Export

ADOxx Message Ports
| |

ADOxx Components
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AdoScript
» AdoScript

AdoScript
Documentation

1
I L 1 ]

1 |
@ &> €D £ LD @
Introduction Index Message Ports & General AdoScript Events Search
Commands Commands A
— > Application
— > Core
—_— J_ _______ _[ _______ _I_ ______ _L = = = =f-=—] {_>Drawing
&y €D e, Sl C_>lmport / Export
Application API Component API Manipulation API Ul APls — C__Modelling
) —4 > Simulation

— ___Evaluation

— (> Import / Export
— > Modeling

— > Simulation

109

— > Application — > Analysis — > Core — > AdoScript |
__Drawing — > AQL — DB — > CorelUl
— " Documentation “— {__> UserMGT D Explorer |



AdoScript

» ADOxx Homepage

AdoScript Documentation

https://www.adoxx.org/AdoScriptDoc/index.html
INTRODUCTION

INTRODUCTION
InDEX

Messace Ports & Commanos
Introduction

Appuication APIs
AppLicaTION
Drawing

Component APIs
AnaLysis
AQL
DocumenTation
EvaLuation
ImporTExPORT
MopeLne
SiMuLaTiON

MantpuLation APIs
Core
DB
UsrMer

UTI APIs

AcoScriet

110

Summary

INTRODUCTION
Whar 15 ApoScriet
Usace ofF ApoScript
InTecraTiON OF ADOSCRIPT
ProGrAMMABLE THROUGH ScRIPTING APIs
UseruL Tres

IMPROVEMENTS

WuaAT 1s ADOSCRIPT

AdoScript is the scripting language of ADOxx.
AdoScript can be executed on different ways, so it can be used where it
AdoScript builds on the so-called "Message Port-Concept”.

Method-specific development of functionalities is possible through scripti

Please provide your feedback and improvement suggestions for the Ado¢

Usace oF ADOSCRIPT

AdoScript is the scripting language of ADOxx. It is based on LEO, is build procedural, and allows extension possibilities with low programm

As menu entry

Tn events

AdoScript can be executed on different ways, so it can be used where it is needed.

For manual execution {e.g. transformation procedures, evaluation scenarios)



Modeling Language

» Demo (AdoScript)
Get weight of all function objects

CC "Modeling" GET ACT MODEL
SETL nModelID: (modelid)

CC "Core" GET ALL OBJS OF CLASSNAME modelid: (nModelID) classname: ("Function")
SET function list:("")
FOR sObjId in: (objids)
{
CC "Core" GET CONNECTORS objid: (VAL sObjId) in
SETL in cnt: (tokcnt ( objids , " "))
CC "Core" GET CONNECTORS objid: (VAL sObjId) out
SETL out cnt: (tokcnt ( objids , " "))
CC "Core" GET ATTR VAL objid: (VAL sObjId) attrname: ("Node Name")
SETL node name: (val)
SET function list: (function list+node name+": "+"["+"input: "+STR in cnt+"]"+"
"+" ["+"output: "+STR out_cnt+"]"+"\n")
}
CC "AdoScript" VIEWBOX text: (function list) title:"result:" fontheight:20
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Modeling Language

» Demo (AdoScript)
Get weight of all function objects

Databasel1

Databasel?2

Nm\ /Dutﬂ&/
input N

Database(3

Database(4

ut

Database(5

112

nput > | System02 Output >

Customer(01

Customer02

Customer01

result:

SystemO1: [input: 3] [output: 2]5
System02: [input: 2] [output: 1]=




AdoScript

» Code execution

Event
-

AdoScript
Documentation

1
| | L 1 == __
'S

@& & £ £ @@
Introduction Index Message Ports & General AdoScript I Events Search
Commands Commands I A
I |—— > Application
1 |——Core
l ,[. .I. J_ I { C_>Drawing
-, cH €D Oy A mpor  Expor
Application API Component API Manipulation API Ul APls | — {__>Modelling
F —— __>Simulation
— > Application — > Analysis — > Core —t QA&BSﬁpt _______
(> Drawing — O AQL — DB — (> CoreUl
— > Documentation C__UserMGT > Explorer
— (> Evaluation
— > Import / Export
— > Modeling
“— > Simulation
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AdoScript

» Code execution
Event

ON _EVENT "AppInitialized"

{
CC "AdoScript" INFOBOX ("App Initialized!!!")

w Help
NS G| 6 i ®HE

i Favourites (%) Recently opened [ Currently opened

HE|ag&|+0[0L | Enes |

P —— E—
= o)

o

=

e

- new - new 01
TS - new (ITS) ML - new (ITL) GT512:04:58 PM11/20/2016
Last change: save, 20.11.2016, 1202 Last change: save, 1812016, 06:34 Last change: save, 20112016, 12
Platform 3
Version 1.5
hitp:fhwww adoxx org/
ADOxx Modelling Toolkit (sa.
‘0‘ App Initalized! 0l
Q Execution model 20.11.2016-12:04:40 (Execution Model) -
Last change: save, 20.11.2016, 12:04
jenna 2014, 1
e vl 2
o the.
B0C G
Initialicing...

1 14 ] Create new model.. (5 Open model.. 2 Queries/Reports.. 3] HTML Generation... | Messages




AdoScript

» Code execution

Event
Applnitialized
BeforeCreateRelationlnstance
Createlnstance
Delatelnstance
BeforeDeletelnstance
SetAttrivuteValue

115



AdoScript

» Code execution
Menu entry

ITEM "New Menu Entry" modeling:"My Menu"
EXECUTE file: ("C:\\adoscript.asc")

ADCnx in
Model Edit View Processtools [ My Menu | Extras Window Help

()% @ 71 & (Modeling | =R
Explorer - Model groups (%] m
Baalsw0|EXE|©
& 2 Models

Mew Menu Entry

116



AdoScript

» Code execution
Sub Menu entry

ITEM “My Sub Menu" modeling:"My Menu" sub-of:"Sub Menu Entry"
EXECUTE file: ("C:\\adoscript.asc")

EVADOxx Maodelling Toolkit (modeli
Model Edit View Processiools [MyMenu] Extras Window Help

%d&ﬂ@MMI.w eI T T
Sub Men Entry > | My Sub Menu ||
@Eﬁlw%mﬂz%:ﬂ@

E:'Models
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Modeling Language

» Demo (Menu entry)

External coupling:

{
SETG adoscript: (text)
EXECUTE (text)
}
}

ITEM "Get functions weight™ modeling:"Mechanisms™ g
EXECUTE file: ("db:\\AdoScript weight_ example.asc") '

Processtools Meghanisms Extras Window Help
Aodelling Get functions weight B E




AdoScript

» Code execution
Sub Menu entry

ITEM “My Sub Menu" modeling:"My Menu" sub-of:"Sub Menu Entry"
EXECUTE file: ("C:\\adoscript.asc")

EVADOxx Maodelling Toolkit (modeli
Model Edit View Processiools [MyMenu] Extras Window Help

%d&ﬂ@MMI.w eI T T
Sub Men Entry > | My Sub Menu ||
@Eﬁlw%mﬂz%:ﬂ@

E:'Models
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1. Overview
1) Meta Model
2) ADOxx
2. Detalls
1) ADOxx Toolkit
2) Modeling Language
3) Core Functions
4) Adoscript
5) Simulation

J)
SIMULATION
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Simulation

» Premise
Have to be used in flow
oriented model
Business process Diagram
Etc.
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Simulation

» Type of simulation
2 A00xs wodeling Toolki (e - 1400w ot Page T

fat Algorithms Edit Extras Window Help

Ze@a @ BFEE OB [* K

M| & | %

7 ¥z s

i

Path Analysis

Simulation without working environment conditions
Expected values of cost and time
Critical Paths
Capacity Analysis
Simulation with the assignment of activities to “processors”
Evaluation of human requirement
Activity and process costs under personal cost condition
Workload Analysis

Simulation on a time axis by daily calendar and time
Activity and process costs under personnel cost condition
Capacity plan by using of process and personnel calendar
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Simulation

» Type of simulation

Path Analysis
Input:  Process time and waiting time
Output: Weighted path results, mean values

Capacity Analysis
Input:  Quantity (global/time cycle), processor assignment
Output: Global capacity calculation, process costs

Workload Analysis
Input:  Amounts per day, attendance time
Output: Dynamically evaluated capacity curve
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Simulation

» Matching Condition & Variable Assignment
Discrete

Variable name @

Probability Discrtex 05,
Normal

Expectation @

Standard deviation Normal(50
Exponential @

Expectation -
Uniform

Lower bound @

Upper bound Uniform(1; &)
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Simulation

» Example
Path analysis

e
P i
2o

| SSp——— |
m

R
|

Path Analysis

£

L

¥ S3ID
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Simulation

» Example

y Select/enter the values you need for the path analysis simulation.
N u m be rS 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
N u m ber Of S I m u I atl 0 ns Select the model you the more exact the simulation results will be. with. The input parameters are
want to simulate lqsflned It? _ttf:et,,Slert\r:nagplng .

ibrary attribute of the dynamic

W k . d e —— 51 %] library in your metamodel, using
orking days per year = o)ty o meamoce,
A &) Conplex Sample M Model Humber of siators: — (see above slides of

&) Sample MN model ‘Working days per year: 17008

Hours per working day ws | Smaping)

Selings
Input parameters:

Setting e ——

Input parameter
Passive components

[] Deteministic simulation

Display information
about the selected
input parameter

[ Show o) opened models

combination
Deterministic simulation =\ e
"Program calls" (default setting: deactivated) "Deterministic simulation, (default setting: disabled)
If this option is activated, program calls specific to the activity When enabling this option the simulation s initialised with
will be carried out during the simulation of each activity. The the same start value. This ensures that with the same start
selected input parameter combination will determine which value independent simulation runs will determine the same

program calls will be concerned by this . simulationresults.
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Simulation

Simulation - Path analysis i | : =o/@] = ]|
Models: 47 Numbers
£ 3 Models _
m— Number of simulations: 1000 |2

71 Generation 0.2
71 GeneratienSub

Qrormbineen 1. Select number of Simulations
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Simulation
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