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VANESA in a Nutshell

Department of Bioinformatics (Prof. Hofestadt), Bielefeld University
Development since 2009

Graph-based editor for Systems biology applications

— Modeling of Cell-to-Cell Communication Processes with Petri Nets Using
the Example of Quorum Sensing

— Hydrogen production in Chlamydomonas reinhardtii
Binding to in-house data warehouse DAWIS-M.D.
— Integration of several microbiological databases, e.g. KEGG and BRENDA

Java based, open-source, and free-of-charge
- http://agbi.techfak.uni-bielefeld.de/vanesa/



http://agbi.techfak.uni-bielefeld.de/vanesa/

VANESA in a Nutshell

* Simulation of biological systems using Petri nets

— Biological network > Petri net > Modelica model
* Visualizing of simulation results

— On-the-fly

— Tokens, token flow, firing speed mapped on nodes and edges
* Applying algorithms on networks

— Discrete PN: reachability and coverability
— Calculation of centrality measurements



VANESA in a Nutshell
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VANESA: Introductory Example

* Production of isobutanol in Escherichia coli ducose
— Isobutanol is renewable bio fuel ‘patnway v() .
 Database connection Alspsy’“vate pyruvate
— Exploration of pathways 2acovacte
— Database-supported modeling of pathways 2,3-dih::Zx§eT§§P+

livD

<

e Network simulation

2-ketoisovalerate ----> | -valine

— Automatic transformation to Petri net formalism Kde l@coz

isobutyraldehyde

— Modelica-based simulation

Adh NAD(P)+

isobutanol



VANESA: Introductory Example

* Production of isobutanol in Escherichia coli glucose

Glycolysis .
pathway :
Y 2 NADH

. . ruvate
Biological network 2y

pyruvate
AlsS
piruvate acetolacetate dihy isovalerate ketajsovalerate isohutyraldehyde isobutanol C02
2-acetolactate
AlsS IvC 1i%e] KivD Adh
livC
NADP+

Petri net 2,3-dihydroxy-isovalerate

livD

Y
2-ketoisovalerate ----> |_-valine

Kde yg COs

isobutyraldehyde

Adh K-; NAD(P)+

isobutanol

isobutanol
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VANESA: Introductory Example

* Production of isobutanol in Escherichia coli glucose

. 1
Glycolysis .
1

pathway :
—— '2.3-dihydroxyisovalerate'.t —— '2-acetolactate’.t —— '2-ketoisovalerate'.t —— ‘isobutanol'.t —— 'isobutyraldehyde't —— 'pyruvate't —— 'pyruvatederivatives'.t

2 NADH

<

10
pyruvate

] pyruvate
| AlsS
8- CO,

2-acetolactate

] e \K; NADP+

2,3-dihydroxy-isovalerate

4 livD

&

2-ketoisovalerate ----> |_-valine

|
_ Kdc Kcoz

isobutyraldehyde

0 5 10 15 20 Adh NAD(P)+
isobutanol
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PNIlib

* Implementation of extended hybrid Petri Nets (xHPN) formalism
— Discrete and continuous places

xHPN: Extended Hybrid Petri Nets

— Discrete, stochastic, and continuous transitions |, .o ':' R
— Test, inhibitor, and read arcs I ime sree proces \ [t;-quw
* Updated to latest Modelica version focastiprocss sl auant
* Latest release: v1.2 ] oo ol ar
— Added support for 64bit systems | . readan
— Revised some internal algorithms to archive less complex equation systems

structure

— Minor bug fixes _ _ ,
- https://github.com/modelica-3rdparty/PNlib



https://github.com/modelica-3rdparty/PNlib

OpenModelica - PNIlib Coverage Trend
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OpenModelica - PNIlib Coverage Trend
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OpenModelica

Best Open Source Modelica Compiler on the planet
Full support of PNIib library
Simulation results on-the-fly

Useful feedback, e.g. unit checking



01/02/2016

Why not just using OMEdit?

o OMEdit - OpenModelica Connection Editor - O X
File Edit View Simulation FMI Export Tools Help

‘@B Hoeee \"PHOTH < EO9 0[S H- 95 X@%| ¢
Libraries Brow... & X % Unnamed* [x]

Search Classes T |-I- A5 0 |Writab|e ‘ Model | Diagram View | Unnamed

| Line: 1, Col: 0 & |

Libraries

IE OpenModelica
[ ] Modeli...rvices

~

] Complex
72 Modelica
[B] pNiib

Unnamed

>
X:46.27 v: 6790 @ Welcome  o& Modeling [ Plotting
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Why not just using OMEdit?

o it - OpenModelica Connection Editor - O X . o . .
O e e Demonstration of modelling simple Petri nets

File Edit View Simulation FMI Export Tools Help

el A== Q.0 0 ‘ v| g % S . . . .
cebh B CPHSTEN B903925 EBb< using PNlib and OpenModelica/OMEdit
Search Classes LV |-I- A5 0 ‘Writable | Model | Diagram View ‘ Unnamed | Line: 1, Col: 0 ‘ |

~

Libraries

@ OpenModelica
] Modeli...rvices

Complex 4
72 Modelica
v [B] PNiib
© UserGuide
(18 References 0
B4 Contact
Revisi...istary T1
CrpD
O pc P1 5
iR d=0.5
1 1c
A
A
T RA d=1
[] Settings
@ Interfaces 0

@ Blocks
@ Functions 5

@ Constants
[»] Examples P11
@ Unnamed

v d=0.5

>
X:60.77 Y: 5.15 @ Welcome o Modeling £ Plotting

01/02/2016 OpenModelica Workshop 2016 - Ochel and Brinkrolf 16



Why not just using OMEdit?

oA

FreBE

Libraries Brow... & x

Heee \CPHOTH < EO9%9r5#S 8-

u‘i Unnamed* (%]

PE [X©*

G <

Search Classes LV |-I- A5 0 ‘Writable | Model | Diagram View ‘ Unnamed

| Line: 1, Col: 0|

Libraries

IE OpenModelica
] Modeli...rvices
Complex

72 Modelica
v[B] PNiib

O UserGuide
(8 References
BJ Contact
Revisi...istory
CpD

O rc

| B

g1s

i 1c

A

A

T RA

] Settings
IE Interfaces
IE Blocks
@ Functions
IE Constants
[»] Examples

@ Unnamed

-

&% OMEdit - Create Connection X

Create Connection

Connect to only parts of the connectors, by giving indicies below.
connect( T1 . outPlaces ,

P1 . inTransition );
conce

P11

>

~

W

X:9.14 Y:19.96 &L Welcome

o"i Modeling

ey Plotting

01/02/2016

Places/Transitions are using array connectors.
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Why not just using OMEdit?

o OMEdit - OpenModelica Connection Editor — O X oy . .
Places/Transitions are using array connectors.

File Edit View Simulation FMI Export Tools Help
'eBH Heee \PHOTH < EO%9r»o S BH- 95 X@o% <9
Libraries Brow... & X % Unnamed*
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~
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Why not just using OMEdit?

o OMEdit - OpenModelica Connection Editor — O X oy . .

File Edit View Simulation FMI Export Tools Help PlaceS/TranSItlonS are USI ng array ConneCtorS'
'eBH Heee \PHOTH < EO9 IS H- 95 X[@% &=

Libraries Brow... & X % Unnamed*

Search Classes {5|-I'¢i§0‘Writable|ModeI|DiagramView‘Unnamed |Line: I,ODI:D‘A| Unfortunately' connectorsizing annotation

Libraries

[B] Opentodelc is not supported yet.

] Modeli...rvices
] Complex

77 Modelica o
v[B] PNiib . . .
© UserGuide OpenModelica compiler generates useful error

(18 References P

B4 Contact

Revisi...istory messages-
OpD
O rc o
| B .
gs
{1 1c
1A Pl
A
' RA v
D Settings < >

@ Interfaces
x
@ Blocks Messages Browser g

@ Functions Continuing flattening by only considering the "outer' component declaration. ~

@ Constants [4] 16:48:32 Translation Error
[>] Examples Subscript '2' for dimension 1 (size = 0) of T1.outPlaces[2] is out of bounds.

@ Unnamed

[
-

[5] 16:48:32 Translation Error
Error occurred while flattening model Unnamed

Changes to/from connect mode X:-12.50 Y: 45.00 tWelcome % Modeling Plotting
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Why not just using OMEdit?

A - .
Places/Transitions are using array connectors.

'eBH Heoee "\ PHOTH < EQ%> S| B 95 X905 <9
Libraries Brow... & x u—’i o’i OMEdit - Component Parameters - T1 in Unnamed X
Search Classes | O [ AE @ [! Line: 1, Col: 0 U f I - - H
e | O BEEOL ' ‘ nfortunately, connectorSizing annotation
Libraries arame ers ~
[B] Openmtodeic General  Modiers is not supported yet.
[ Modeli...rvices
] Complex Component
"I% gﬁr\iflica Name: T1
i
. Path: PNIib.TD M
@ R Connector sizes need to be set manually.
P, 1
5 Contact arameters
Revisi...istory nin ‘O | number of input places
8 PD nOut ‘2| | number of output places
PC
l D Delay
E E: delay |1 | delay of timed transition
i -Irf\‘ Arc Weights
~ RA arcWeightIn arc weights of input places v
] Settings < arcWeightOut arc weights of output places >
IE Interfaces | I
IE Blocks % Firing Condition s
; ontinuing
%EZTE::::S 4] 16:48:3 firingCon additional firing condition a
[»] Examples Subscript '2' fi
[M] Unnamed p—
[5] 16:48:3;
Error occurre wime naceemmy mvusr unman ey
v

X:-31.35 Y: 5.00 tWeIcome ot Modeling g Plotting
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Why not just using OMEdit?

oA _ .
Places/Transitions are using array connectors
'eBH oo \"PHOTH < EO%»o#5 B~ 95 X904 <9
Libraries Brow... & X % Unnamed* a
Search Classes < Mk A B O Writable | Model | Di Vi u ed Line: 1, Col: 0 U f I - - H
search cosses | [ wekable [ ode  ingram vew [ unnam e 1 ok nfortunately, connectorSizing annotation
Libraries
[B| Opentaodlc is not supported yet.
7 EAOO?ZIIE; o OMEdit - Check Model - Unnamed — Oa *
i IE PNlib Check of Unnamed completed successfully. .
O UserGuide Class Unnamed has 241 equation(s) and 2.41 variable(s). CO n n eCtO r S I Zes n e e d to b e Set m a n u a I |y-
g References 131 of these are trivial equation(s).
Contact
Revisi...istory
< pPD .
O rc
| B
gs
i c 0 .
A -
A
~ RA v
[] Settings < >
IE Interfaces
IE Blocks Messages Browser g x
@ Functions [C:/Users/Lennart/Source/libraries/PNIlib/PNlib/PD.ma: 29:3-29:76]: ~
IE Constants No corresponding 'inner' declaration found for component .PNlib.Settings P11.settings declared as "outer '.
> E | The existing 'inner' components are:
- Bxamples There are no 'inner' components defined in the model in any of the parent scopes of 'outer' component's scope: PNlib.PD$P11.
@ Unnamed Check if you have not misspelled the 'outer' component name.
Please declare an "inner' component with the same name in the top scope.
Continuing flattening by only considering the "outer' component declaration.
v
X:-5750 Y: 35.38 6L Welcome g% Modeling Plotting
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Why not just using OMEdit?

of
*eBE Heee \PHOTH < EO%9ro e[S H- 95 X204 <9
L o OMEdit - Component Parameters - T1 in Unnamed X [X]
E | Line: 1, Col: 0|
. Parameters ~
|
y General Modifiers
| Component
) 1]
\ Name: T1
Path: PNIib.TD Ti
L |
PL
Parameters
nin [0 | number of input places
nQOut |2 | number of output places ]
d=1
Delay o
delay ‘0.5 | delay of timed transition
Arc Weights i
arcWeightIn  (fill(1, nIn) arc weights of input places v
arcWeightOut {4,5H arc weights of output places >
| g X
Firing Condition
3:3-29:76]: ~
firingCon additional firing condition _PNIib.Settings P11.settings declared as "outer '.
n any of the parent scopes of 'outer' component's scope: PNIib.PD$P11.
e in the top scope.
LonunuIng TIAttening by only Consiaering e “ourer- component declaration.
X:-30.00 Y: 5.58 8L Welcome 4% Modeling Plotting

01/02/2016

Arc weights are stored within transitions.

Arc weights are mapped on corresponding
connector array.
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Why not just using OMEdit?

o OMEdit - OpenModelica Connection Editor — O X
File Edit View Simulation FMI Export Tools Help

*eB R Heee “\oHOTHE < >S9 % 9B X@% 9
Libraries Brow... & x| [X Plot : 1 %] Variables Browser g x

Search Classes ¥ | Zoom Pan AutoScale FitinView Save Print Grid Detailed Grid No Grid » v
A
Libraries = Plt =—Pilt Variables Value

[P] openModelica || 5 - v &8 Unnamed
] Modeli...rvices 1 vP1

Complex 1 ¥ settings
72 Modelica g [ani...ime 1
v[B] PNiib ] [t 4
0 UserGuide 4 VP11
(18 References 1 ¥ settings
B4 Contact 1 [ Jani..ime 1
Revisi...istory 1 [t 5
O PD ] vT1
Orc 34 ¥ settings
| B ] [ani..ime 1
g1s
{
A ]
1A 2
T RA
] Settings
IE Interfaces
IE Blocks j
@ Functions 1
IE Constants
[»] Examples

@ Unnamed

"

T T
0 0.2 0.4 0.6 0.8 1< N
X: 7519 Y: 731 &L Welcome % Modeling & Plotting
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Why not just using OMEdit?

o OMEdit - OpenModelica Connection Editor — O X . . .
Problems occur once existing connections are

File Edit View Simulation FMI Export Tools Help
'eBH : Heee \PHOTH < EO%9r»o S BH- 95 X@o% <9 Changed/removed

Libraries Brow... & x| 54 Unnamed*

Search Classes LV |-I- A5 0 ‘Writable | Model | Diagram View ‘C:/Users/'LennartjAppData/Lo...nModeIicalOMEditjUnnamed.mo | Line: 1, Col: 0 ‘ |
A

Libraries

IE OpenModelica
] Modeli...rvices
Complex
77 Modelica
v [B] pNiib
O UserGuide
(8 References
B4 Contact
Revisi...istary T1
CpD
O rc
| B
g1s
i 1c
TTA
1A
T RA d=05
[] Settings
IE Interfaces 0
IE Blocks
@ Functions
IE Constants
[»] Examples
@ Unnamed

P11

>

X:-58.71Y:35.54 @ Welcome & Modeling [ Plotting
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Why not just using OMEdit?

oA . 4. .
Problems occur once existi ng connections are
‘eBH Heee \PHOTH < EO%9r»o S H- 95 X@% < h d/ d
7 - =l ~ ~ ~ - 4 -4
Libraries Brow... & X % Unnamed* a C a n ge re m Ove *
Search Classes LV |-I- A5 0 ‘Writable | Model | Diagram View ‘C:/Users/'LennartjAppData/Lo...nModeIicalOMEditjUnnamed.mo | Line: 1, Col: 0 ‘
Libraries ~
(Bl Opentodeics After removing one of the places, the system
[ Modeli...rvices ’
Complex R . . _ .
7 Mol ot OMEt - Check Model - Unnamed oo becomes unbalanced without any helpful
i IE PNlib Check of Unnamed completed successfully.
0 UserGuide Class Unnamed has 153 equation(s) and 1.62 variable(s). m essa ge .
g References 85 of these are trivial equation(s).
Contact
Revisi...istory
CpD
O rc
| B
g1s
i c o
A
A
~ RA v
[] Settings < >
IE Interfaces
IE Blocks Messages Browser 8 %
@ Functions [C:/Users/Lennart/Source/libraries/PNlib/PNlib/PD.mo: 29:3-29:76]: ~
IE Constants No corresponding 'inner' declaration found for component .PNIib.Settings P11.settings declared as "outer '.
> E | The existing 'inner' components are:
- EXamples There are no 'inner' components defined in the model in any of the parent scopes of 'outer' component's scope: PNIib.PD$P11.
@ Unnamed Check if you have not misspelled the 'outer' component name.
Please declare an "inner' component with the same name in the top scope.
Continuing flattening by only considering the "outer' component declaration.
v
X:91.54 v: 21.73 8L Welcome oA Modeling Plotting
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o OMEdit - OpenModelica Connection Editor

Why not just using OMEdit?

File Edit View Simulation FMI Export Tools Help

Heee \PHOTHE < EO9ID S| B~ 95 XO% 9

FreBE

Libraries Brow... & x

o Unnamed a

O s

Search Classes LV |-I- A5 0 ‘Writable | Model | Diagram View ‘ C:/Users/'LennartjAppData/LocaI/Temp/OpenModeIica/'OMEditle| Line: 1, Col: 0 ‘ |

Libraries

IE OpenModelica
] Modeli...rvices
Complex

72 Modelica
v[B] PNiib
O UserGuide
(8 References
B4 Contact
Revisi...istory
CpD
O rc
| B
g1s
i 1c
A
A
T RA
] Settings
IE Interfaces
IE Blocks
@ Functions
IE Constants
[»] Examples
@ Unnamed

Ti

P11

<

~

Messages Browser

Continuing flattening by only considering the "outer' component declaration.

[3] 16:54:49 Symbolic Error
Zu wenige Gleichungen - unterbestimmtes System. Das Modell hat 153 Gleichung(en) und 162 Variable(n).

[4] 16:54:49 Translation Error
pre-optimization module clockPartitioning (simulation) failed.

01/02/2016

X:54.04 v: 42.60 8L Welcome 4% Modeling

Plotting

Problems occur once existing connections are

changed/removed.

After removing one of the places, the system
becomes unbalanced without any helpful
message.
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Why not just using OMEdit?

oA

+ i LD LY

v — l.lal

Component

Name: T1
™ Path: PNIib.TD

masalsamarmiEHGOQISSE] H 95 X0 &9

! o'i OMEdit - Component Parameters - T1 in Unnamed

Parameters

General Modifiers

Parameters
nin ‘D
nOut 2|

| number of input places
| number of output places

Delay

delay |O.5 | delay of timed transition
Arc Weights

arcWeightIn  [fill(1, nin) arc weights of input places
arcWeightOut {4, 5} arc weights of output places

Firing Condition

firingCon additional firing condition

Conc

LennartjAppData/LocaI/Temp/OpenModelica/'OMEditle| Line: 1, Col: 0 ‘

pre-optimization module clockPartitioning (simulation) failed.

A
TL
I | ]
| ]
=05 O
0
P11
v
>
g X
ponent declaration. ~
lodell hat 153 Gleichung(en) und 162 Variable(n).
v

X:-20.04Y:423 @ Welcome & Modeling 5 Plotting

01/02/2016

Problems occur once existing connections are
changed/removed.

After removing one of the places, the system
becomes unbalanced without any helpful
message.

Connector sizes and arc weights need to be
adjusted manually.
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Why not just using OMEdit?

o OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI Export Tools Help

Hoee \PHOTH < EO9%>9 %[5

*eBR

Libraries Brow... & x

&% Unnamed*

(%]

- |

v @ E |_|_

e

X

Search Classes LV |-I- A5 0 ‘Writable | Model | Diagram View ‘ C:/Users/'LennartjAppData/LocaI/Temp/OpenModeIica/'OMEditle| Line: 1, Col: 0 ‘ |

Libraries

@ OpenModelica
] Modeli...rvices
Complex

72 Modelica
v[B] PNiib
O UserGuide
(8 References
B4 Contact
Revisi...istory
CpD
O rc
| B
g1s
i 1c
A
A
T RA
] Settings
@ Interfaces
@ Blocks
@ Functions
@ Constants
[»] Examples
@ Unnamed

<

>

~

v

Messages Browser

g X

There are no 'inner' components defined in the model in any of the parent scopes of 'outer' component's scope: PNIib.TD$T1. A
Check if you have not misspelled the 'outer' component name.
Please declare an ‘inner' component with the same name in the top scope.
Continuing flattening by only considering the "outer' component declaration.

[2] 16:56:50 Translation Error
Error occurred while flattening model Unnamed

01/02/2016

X: 28.65Y: -44.62 BL welcome

Q:'i Modeling

Problems occur once existing connections are
changed/removed.

After removing one of the places, the system
becomes unbalanced without any helpful
message.

Connector sizes and arc weights need to be
adjusted manually.

The model still fails without any helpful
notification.
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Why not just using OMEdit?

oA

s ==
7 - i

Libraries Brow... & x

Heoee \oHOTEH < S % DB X[O %]

= Unnamed*

Search Classes LV |-I- =i} ‘Writable | Model |Text View ‘C:,"Users/LennartjAppData,"Loca...penModelica/OMEdithnnamed.mc| Line: 7, Col: 12 ‘

Libraries

@ OpenModelica
] Modeli...rvices
Complex

72 Modelica
v[B] PNiib

O UserGuide
(8 References
B4 Contact
Revisi...istory
CpD

O rc

| B

g1s

i 1c

A

A

T RA

] Settings
@ Interfaces
@ Blocks
@ Functions
@ Constants
[»] Examples

@ Unnamed

model Unnamed

PN1lib.TD Tl(nout = 1, arcWeightout = {5}, delay = 0.5) annotation(Placement (visible = true,

PNlib.PD P11l {(nIn = 1) annotation (Placement (visible = true, transformation(origin = {20, -20
L

connect (Tl.outPlaces[2], Pll.inTransition[1]) fannctation(Line (points = {{-26, 0}, {0, 0}, {0

=T1-40,-40},{40,40}})), Icon(coordinateSystem(exte
7 end Unnamed;

>

Messages Browser g x

There are no 'inner' components defined in the model in any of the parent scopes of 'outer' component's scope: PNIib.TD$T1. A
Check if you have not misspelled the 'outer' component name.
Please declare an ‘inner' component with the same name in the top scope.
Continuing flattening by only considering the "outer' component declaration.

[2] 16:56:50 Translation Error
Error occurred while flattening model Unnamed

Problems occur once existing connections are
changed/removed.

After removing one of the places, the system
becomes unbalanced without any helpful
message.

Connector sizes and arc weights need to be
adjusted manually.

The model still fails without any helpful
notification.

One need to modify the source code manually.
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Why not just using OMEdit?

odelica Connection Edito - g X

off OMEdit - C

*eB8R Heee \PHOTHE < EO9I [ B~ 95 XO% 4o

Libraries Brow... & x EH Unnamed* (%]
Search Classes LV |-I- =i} ‘Writable | Model |Text View ‘C:,"Users/LennartjAppData,"Loc...enModeIica,"OMEditjUnnamed.mo |Line: 2, Col: 55 ‘

model

Unnamed

i i DN1lib.TD Tl (arcWeightoOut = {5}, delay = 0.5, nOut = annotation(Placement (visible = true,
Libraries 2 1A 1( gh 5}, delay = 0.5 1) (P1 ( bl
IEOpenModelica PNlib.PD P11l {(nIn = 1) annotation (Placement (visible = true, transformation(origin = {20, -20
— equation

U Modeli...rvices connect (Tl.outPlaces[1], Pll.inTransition[l]) annotation(Line(points = {{-26, 0}, {0, 0}, {0

r{40,40%}1)),

Icon(coordinateSystem(exte

Revisi...istory

CpD

O rc

| B

' BE

i 1c

A

A

T RA

] Settings

IE Interfaces

IE Blocks

@ Functions

IE Constants

[»] Examples
@ Unnamed

— Compl_ex en o'f OMEdit - Check Model - Unnamed ~ — O s
772 Modelica
\ .
IEOP E::rGuide Check of Unnamed completed successfully.
Class Unnamed has 129 equation(s) and 129 variable(s).
(B References 69 of these are trivial equation(s).
B4 Contact

OK

>
Messages Browser g x
[C:/Users/Lennart/Source/libraries/PNIlib/PNlib/PD.ma: 29:3-29:76]: ~
No corresponding 'inner' declaration found for component .PNlib.Settings P11.settings declared as "outer '.
The existing 'inner' components are:
There are no 'inner' components defined in the model in any of the parent scopes of 'outer' component's scope: PNlib.PD$P11.
Check if you have not misspelled the 'outer' component name.
Please declare an "inner' component with the same name in the top scope.
Continuing flattening by only considering the "outer' component declaration.
v
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Why not just using OMEdit?

g’ii"i:‘:—i‘?e"‘:::e ca Connection Edito — O
kA 1=1~ Hoeee \OPHOTHE < 29% - 98 XOe% 9
Libraries Brow... & x lz Plot : 1 [x] Variables Browser 8 x
¥ | Zoom Pan AutoScale FitinView Save Print Grid Detailed Grid No Grid > v
Libraries = Piit Variables./\ Value
[P] openModelica || 5 - v &8 Unnamed
] Modeli...rvices | VP11
Complex ] ¥ settings
72 Modelica 4] [ani...ime 1
v[B] PNiib 1 [t 5
© UserGuide g vTi
[l8 References 3 ] ¥ settings
B4 Contact 1 [ ani...ime 1
Revisi...istary ]
CrpD 1
O rc 27
| B ]
g1s ]
1 1c 11
A ]
A ,
RA 0 T T T T T T T 1
[ settings 0 0.2 0.4 0.6 0.8 1¢ >
IE Interfaces
IE Blocks Messages Browser g x
IE Functions lib.Blocks.enablingInDis$P11$enableln, .Boolean type: Boolean [1] ~
IE Constants Pll.tED[SICREI'E(Start = P11.startTokens fixed = false ) "marking".Ur.mam:?:Ad, .I.:’Nlib.PD$P11, .[nteger type: Integer
= T1.firingTime:DISCRETE(fixed = false protected = true ) "next putative firing time".Unnamed, .PNlib.TD$T1, .Real type: R
[»] Examples cal
@ Unnamed T1.delayPassed:DISCRETE(fixed = false protected = true ) "Is the delay passed?".Unnamed, .PNlib.TD$T1, .Boolean type
: Boolean
v
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Why not just using OMEdit?

e Usage of PNIib is inconvenient with any common graphical
Modelica editor

» This is solved perfectly with the graphical editor VANESA!



 VANESA
* PNlib
* OpenModelica

* Summary
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Summary

VANESA is network editor for biological use cases
VANESA can be used as graphical Petri net editor
PNIlib is updated to latest Modelica version

OpenModelica fully supports PNlib



Wish list/Next steps

Export Modelica models with graphical annotation
Extract pure Petri net editor from VANESA

More comprehensive PNlib coverage testing (e.g. hybrid Petri

nets)

Improve OpenModelica performance — as always



