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Why using graphical function
charts ?

v Written language s :
= Not always clear

= |nefficient, clumsy
o if ... then ... else ... but only when ...

= ambiguous — misunderstanding
o Only suitable for linear relations
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\Why Seguential Function Charts: |

v Easy to understand
v Well suited for parallel processes

v Large theoretical background (all theory of
Petri-Nets applicable)

v Used In IEC61131-3 engineering tools
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‘ Application areas of SFC and Petri-Nets I

Information Sciences:
v Representation of program evolution

v Modeling, analyss and programming of
concurrent processes, distributed applications

v Modeling access to shared resources
v Data base access

v Real-time systems

v Modeling and simulation of queues
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Application areas of SFC and Petri-Nets

Automation:

v Modeling, analysis and programming of control
software

v Analysis of parallel processes

Operations engineering:
v Workflow

v Modeling and analysis of production lines
v Representation of processes
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v How to draw a

sequential function SE:‘I:I'
chart?
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v Problemsto solve;

Control of traffic

Car Propabilities
Toels

ool <2

LJW 53

100l 5

Lo o5

JW S6
f

ool 5

’:,l 20,00 no car

ErEEE n:n';,‘a'h. Oy -1

NO MEW CARS

-

30.03.2006 -




I . w Fachhochschule
Opl CS MNordwestschweiz

v Problemsto solve:

control of a
pharmaceutical batch

plant ;
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SFC-Trainer
anteractive e-learning-Tool

v Lesson: learning by doing
¥ Interactiv:
o draw and ssmulate your own SFC

o test your SFC with areal-life ssmulation plant
o compare your solution with a proposed solution
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How to use the SFC-Trainer

Iis! SFC_TRAINER o ] 1
ok Lesson Topic
e T i ] .
- Topic
-
P / After completing the lesson you are able to ...|
Selectyour | earning goals
trl-H F
I n Exercize | Show Simplant Picture | Eortext HELP.
u r
-
—
-
"] |

- - Exercize

Theorie Exercize Solution . .
Text Copy Template Open Dema SFC de$r I pt I On
Slides Create/Edit SFC explain Solution
Example Test SFC Test DEMO SFC
Test with SimPlant with SimPlank
| Help l| Settings ' | EXIT ' . _
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=101

Lesson Topic

LO0_Intraduction =] Isimple SFC-switching rules
L0l Skep Ackions and Transitions

L03_Easy_Plant
L0O4_Either_OR_Fork_and_Join

L05 Madeling_Liser_Interaction After completing the lesson you are able to ...|

L0&_Plant_with_External_Interactions - explain the major difference between an SFC and a Flowchart
LO7 _Simple_Synchronisation - explain, under which circumstances the actions in a step are active
LO&_Parallel_Processes o executed

L09_L arge_Plant

L10_Traffic_Light_Control press ctrl-H for

L11_Matrix_Representation_Easy Exercize Shiow Simplant Pickure ‘ Context HELF
tig_:Iea;rgﬁg;ﬁfreEzgtatlon_ﬁ.dv IUse the SFC of the previous lesson, & template is available, Use ;l
L14_Reachabilitv_ndvv 'Copy template’ ko create a copy in your working directory, Add

LI5S Safe SEC Egsy an additional step and a transition at the end of the SFC, just

befare the final jurmp. In the additional skep increase the counter

once when the new step gets marked. Use the 'Go On 3-

Transition ko leave the step,

_,I The control which sets the 'Go On 3' condition to TRUE has a
different switching action: when the bukton is pressed, it

remains in this state, until it is released.
O mandatory Time required [min] |20

L16_recipe
L17_recipe_control_Plant

0 e o o~

Test the behaviour of the SFC and observe the counter valus in
the simulation user interface. Does it behave as expected?

Theo Exercize Solution
F 2 3 Mawy, lek the 'Go On 3’ condition be true, i.e. let the
) Text Copy Template Open Dema SFC corresponding button be pressed and kest the SFC once again.
[ = | i des Create/Edit SFC explain Solution Back on the intial step, why daesn't the counter have the same
value as before?
. s E ple Test SFC Test DEMO SFC
= Test with SimPlant with SimPlant

| Help || Settings | | EXIT | |

v
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Preview of the simulation plant

Copy template
. =ICix]

Topic
ﬂ Simple SFC-switching rules

LO3_Easy_Plant
L04_Either_OR_Fark_and_Join

L05_Modelling_User_Interaction
L06_Plant_with_External_Interactions

Draw and configure SFC

SFC RTSFC edit Tools help

After completing the lesson you are able to ...|

lain the major difference between an SFC and a Flowchart

e LO7 _Simple_Synchronisation nder which circumstances the actions in a step are active
L03_Parallel_Processes
|| Select I Draw I Reconnect: I Edit Objectsl L09_Large_Plant

press ckrl-H for
Conkext HELP

10_Traffic_Light_Control
1 _Matrix_Representation_Easy

Projekt Path B labview userliblSFC_CourselSimPlantsic

—
—
,_ N .
SFCPath BCiDokumente und Einstellungenikeler Ma ||: L " el [EpreseniE e il Lse kthe SFC of the previous lesson, & template is available, Use ;I
Ternplate path %f:\labview userlib\SFC_Coursedtempl — '‘Copy template’ bo create a copy in your working directory, Add
R ‘ — an additional step and a transition at the end of the SFC, just
L B before the final jump. In the additional step increase the counter
once when the new step gets marked. Use the "Go On 3-
L] ,E control_Plant Transition ko leave the step,
[ ;I The control which sets the 'Go On 3 condition ta TRUE has a
L different switching action: when the button is pressed, it
ﬁ_ Ti ired [min] |30 remains in this state, until it is released,
4 ime required [min
I:I Test the behaviour of the SFC and observe the counter value in
Theorie Solution the simulakion user interface. Does it behave as expected?
Mow, lek the 'Go On 3' condition be true, i.e. let the
Tek Teiplate Open Demo SFC corresponding butkon be pressed and kest the SFC once again,
Slides Create ME SEC explain Solution Back on the intial step, why doesn't the counter have the same
Test S FC value as before?
Example Test SFC Test DEMC SFC
Test with Sigalant with SimPlant
'-"’.; -
Ay : Settings ' | EXIT | |
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LN

plant_start
1 1 1
waittarear] [ ur ] [waitagrer

wait for car

el_bottom
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=101

Topic

L0_Introduckion d
Actions_and_Transitions
2 hing_R
LO3_Easw_Plant
LO4_Either_OR_Fork_and_Join
L0S_Modeling_User _Interaction
LO&_Plant_with_External_Interactions
LO7_Simple_Svnchronisation
LOG_Parallel_Processes
LO2_Large_Plant
L10_Traffic_Light_Contral
L11_Matrix_Representation_Easy
L1Z_Matrix_Representation_sdy
L13_Reachability_Easy
Li4_Reachability_ady
L15_5afe_SFC_Easy

L1&_recipe

L17_recipe_contral_Plant

=
Time required [min] ISD

f_) mandato

Theorie Exercize \Snlutiun
Text Copy Template Mmo SFC
Slides Create Edit SFC explain Solution
Example Test SFC Tes:E wo SFC
Test wikh SimP) - ith SimPlant
= Help || Settings || | EXIT '

Simple SFC-switching rules

After completing the lesson you are able to ...|

- explain the major difference between an SFC and a Flowchart
- explain, under which circumstances the actions in a step are active
or executed

press ckrl-H For
Exercize Showy Simplant Picture ‘ Context HELP

Use the SFC of the previous lesson. & template is available, Use ;I
'Copy template’ to create a copy in your working directory, Add

an additional skep and a kransition at the end of the SFC, just
before the final jump. Inthe additional step increase the counter
once when the new step gets marked. Use the 'Go On 3'-

Transition to leave the step.

The contral which sets the 'Go On 3' condition ko TRUE has a
different switching action: when the buttan is pressed, it

remains in this skate, until it is released.

Test the behaviour of the SFC and observe the counter value in
the simulation user interface. Does it behave as expected?

Mow, let the 'Go On 3' condition be true, i.e. et the
corresponding button be pressed and test the SFC once again.
Back on the intial step, why doesn't the counter have the same
value as befare?
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How to use the SFC-Trainer

il SFC_TRAINER =0 x|

ok Lesson Topic

LO0_Inkroduction ~| Isimple SFC-switching rules
L0l _Step Ackions and Transitions
L hing_R.

LO3_Easy_Plant
LO4_Either_OR_Fork_and_Jain
L05_Modelling_User_Interaction

After completing the lesson you are able to ...|

LDﬁ_P!ant_with_Exter.naI._InteractiDns - explain the major difference between an SFC and a Flowchart
LO7 _Simple_Synchronisation - explain, under which circumstances the actions in a step are active
L0Z_Parallel_Processes of executed

L09_Large_Plant
press ctrl-H for

L10_Traffic_Light_Control

L11_Matriz_Representation_Easy Exercize Shiowe Simplant Pickure I Cankext HELP
L1Z_Matrix_Representation_Ady
L13_Reachability_Easy
L14_Feachabilit
L15_3afe_3FC
L16_recipe

corresponding butkon be pressed and kesk the SFC once again.
Back on the intial skep, why doesn't the counter have the same

] es Create/Edit SFC
I walue as before?
— Exzample Test SFC =
E Test with SirmPlant with SirmPlant

| HEB ' | Settings' ' | EXIT '
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\ Let' s start! |

30.03.2006 Seite 15




	Sequential Function Chart�SFC
	Why using graphical function charts ?
	Why Sequential Function Charts:
	Application areas of SFC and Petri-Nets
	Application areas of SFC and Petri-Nets
	Topics
	Topics
	Topics
	SFC-Trainer�a interactive e-learning-Tool
	How to use the SFC-Trainer
	How to use the SFC-Trainer
	Let‘s start!

