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= APROL Hypermacro concept
— Includes logic functionality (C- FUB)
— Includes visualization parts (graphic macros, faceplates)
— Includes control system blocks (alarm, trend)

— One block per typical, everything inside
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W Logic function blocks
W Pins
W Code = C programming
W Documentation B3.2.7
W Structured text (ST) and Sequential function chart (SFC) also possible

= = CaeManager (engin@muehlbauen) 2= == =P
File Edit Build “iew Reports Extras Login Help B&R Internal Company License B
Q BEA I8N ¢ B 4 o Ora_voosintemnal_C/CHENSEO] |~ Miaraaeted I I I 0§

(o vio e [[(THE&% R EL SE25S

Master Data Block l o | Ceclaration | Program | Documentation | Init Code | Exit Code l [MgsterData | Block | [l{e] | Ceclaration ‘ Frogram I Documentation | Init Code | Exit Code l
1 /f¥%================================================= [a]
AR [l
3 /¥ History:
4 /% .20.04.2010 —5tart
| CngrrSelc‘l 5 SR
(5] f¥o==—==—=———==—==—===-==-=-==-=-==-=-==—=================
10x6
( ) -
I Erm1 Err 8 /*DECLARATION*/
9
Er02 Ala
- 10 BOOL -ErrChanged;
l Er03 11
-EIFEM 12 /*local -variables -for walue changed - -detection*/
132 BOOL -Err0Ol1Changed = (Err01 /= -Err0101d)71:0; L4
14 BOOL -Err02Changed = (Err02  != -Err0201d4)71:0;
15 BOOL -Err03Changed = (Err03 != -Err0301d)71:0;

16 BOOL ErrQ4Changed = (Err04 |=-Err0401a371:0;

18 /*INITIALIZATION*/
19 Ala-=-0;
20 ErrChanged =-0;

23 /*PROGEAM -START -*/

25 1f(Err04Changed) — ——=/*Err04 has -changed-it's value. Err04-LOWEST
26 H{
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Master Data Block o Ereview Python Code Graphic Code Documentation

Master Data Bl o Ereview FPython Code Graphic Code Documentation Master Data Block Preview Python Code Graphic Code Documentation
G h . b I k 1/0-variable
rap I C OC P | Name Remanent | IEC type Defaultvalue | Unit | Description
I InQINTOTLO8T Block inputs:
. (10x23) 1 TagMo LSTRING TagMo Tag Number
P NS T e 2 Name LSTRING Name
3 Desc LSTRING Description
[ Name 5 TagVis BOOL 1 -~ TagNo Visible
- [ Dese & Facekn BOOL 1 Faceplate enal
G rap h | Cal part 0 7 wval DINT 0 - Value
AV 8 Fmtint USINT 0 Format Integer
3 FmtDec USINT 0 Format Decim;
P h C d [P 10 Unit LSTRING  °C —  Unit
yt O n O e I Vval 12 PriRng SSTRING 0 Priority range
- Fmtint 16 ModStat DWORD 4] Mode state
.  FmtDec 17 Erstat DWORD 0 Error summary
D OC u m e ntatl o n I unit 18 LckStat BYTE 0 -~ Lock state
19 Sigstat BYTE 0 Signal Status
] Block outputs:
B3 . 2 . 8 I FriRng 1 LvllFace FACEPLATE —  Level 1 facepla
O Unconnected global graphic 1/0s:
Local graphic /Os:
ol BgCol
O Bli

Master Data Block Y0 | Preview | Python Code Graphic Code Documentation

aldsf_addon

[ RN I R RN N

# -*- .coding: utf-8 -*-
10 import paldef

12 Hdef Alarm():

13 —#-Get -textcolor, -backgroundcolor, -etc. for-dynamization
14 ——paldef.GetllaDyn(block.pin.ErrStat,block.pin.PriRng,block.local |

-Function -Ci
22 func_collector

1

or

Mode Image
26 DC.add_hook( -block.pin.

29 DC.add_hook{ -block.pin.

~for - "Neo

ne'-d

ection
paldef.class_func_collector( -block, block.local.Noxy

ModStat.changed_hook, ——func_collector( palg

FmtInt.changed hook,  ——func_collector( pald

30 DC.add_hook{ block.pin.FmtDec.changed hook, ——func_collector( -palé
31 DC.add_hook( block.pin.Unit.changed heook, - — ——func_collector( palé
32

a O 33 Llarm
34 DC.add_hook( block.pin.ErrStat.changed_hook, — —>func_collector(
35
36 -Lock
37 .add_hook( -block.pin.LeckStat.changed _hook, ——func_collector( -palf
38
39 namization-Signal -Status-of -Input - -Signals
40 DC.add_hook( -block.pin.SigStat.changed_hook, ——func_collector( -pald
41
42 -Mac -Tooltip
43 .add_hook( -block.pin.TagVis.changed hook, ——func_collector( -pal{




APROL Libraries basic concepts 5/9 PERFECTO W AToATON

available animations:

The following are the basic functions available for animation:

Animation type

Description

Blinking

Objects can be blink in many different ways depending on a process
variable.

Colors

Ohjects can change colors depending on a process variakhle.
Background and foreground colors, fill patterns, and line types can
ke changed.

Fotate

Ohjects rotate around a definable fixed poirt depending on a process
variahle.

Mowe

Makes it possible to move objects to a different location in the
process graphic. Movement along the x-axis can be defined
independently of that on the y-axis.

Scale

Objects can change their size depending on two process variables.
The x and v axes can be defined independently of one anather.

Fercent

Ohjects are trimmed depending on a process variable and no longer
dizplayed in full size.

Text

The actual value of a process variable is displayed. STRING variables
can be displayed.

Text list

Defined texts can be displayed depending on a process variahle.

Image list

Serves 1o dynamically display 1 from nimages - depending on a
process value.

E.g. a significant increase in productivity can be reached during the
creation of status dizplays from your system via image (icon).

Inwizible

The ohject iz switched invisible.

0
OE
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W Apply animation to a graphical element

W Local/Global graphic 10

®  Documentation
B3.2.8.2.3

E Definiere Dynamisierung - DisplayEditor (engin@meetingl)

Dynamisierunl Rotieren

——
— Grafik- 110
MName [ hd [Global |v]

Wertebereichsanfang - | | Global -

Wertebereichsende [ |vl [Global |v]

—Parameter

Position X |0

Position Y |0

winkel [0

Richtung (@) Links ) Rechts

—Puosition frei definieren

Loschen ] [ (o4 | [ Abbrechen
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Animation with global graphic 10s

Use a pin of the graphic block as signal source

The pin of the graphic block can be connected to a signal coming from a logic block,
input pin, gateway io, hm- constant, ...

| InDINTOTLOOT [*|- - - S5 WP =) Define dynamization - DisplayEditor (engin@muehibauen |5 (=] 5]
. L0 R Go6s
+——mTagMo LvlTFacemp—— Dynamization text
mMame s o o
mDesc Graphic /O
' '_Tagws Val J ~ || Global |~

Mo masks : Hxxx. xx'-> SET STRING GRAFHIC /O

- mFmiDec R e
m Unit FE S Delete oK Cancel

- mPrikng

- mModStat
- mEmstat
mLckStat
mSigstat
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Animation with local graphic 10s (= Python variables)

Use pin(s) of the graphic block in Python Code.

The result of the Python Code

is a local graphic 10

Master Data Elock Vo Ereview Python Code Graphic Code Documentation

Master Data Elock e}
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Dynamization image list
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In general all animations are possible without Python
(use global graphic 10s)

Python is available for extended possibilities with animations
Python-API gives you access to system events via HOOKS
Python-API offers FUNCTIONS to perform specific actions

"5: CaeManageriengin@muehibauen) 2= E][;] 3
File Edit Build ‘iew Reports Egxtras Login Help B&R Intemal Company License [Ef#

Q AmE 9w N o B Y o[ FPAL_voosintemal_Common/paldet ~[an 7 S BEEEBEm
¢ v Fo FNERS NS

¥ Python module: Ipaldef Description: IF’ythun maodule. function definitions Ld'l
Master data | Program | Documentation
612 -
613
615 Hdef -C ightz(blockname, LockPin, - ExcSyzPin, ExcOffStrPin . ):

616 —=sLoelk - =-Get({ LockPin )

617 ——#Get( ‘RightPin-) -## -Only check -for -None, no need-for-the -resgult
618 | — Right = RightPin.right()

619 e

620 H ——if Loclk:

621 |»—)é—)LogicCheckText:DC.tr( 'Locked -from-Logics: - ')
622 H ——else:

623 | — 3}——LogicCheckText=""

624 F——

625 ——if (DC.login.hasRight({ Right }):

626 | —si——LoginCheckText=""

627 H ——else:

628 —)?—)LUginCheckText:DC.tr( 'Operator -has -no-right: ' )+Right+'; "'

629 e

630 ——ExcOpeCheckText, Exc3ysCheckText, nousel, nouse2 = CheckExclusiveRAccessRights( blockname, ExcOpePin, Exc3ysPin, ExcOffStrPin-) tmp -not-us
631 e

632 | ——return ( LogicCheckText, LoginCheckText, ExcOpeCheckText, ExcSysCheckText ) —— sreturng - -if-ac granted

633

634
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W Python v2.6

B www.python.org

® APROL Product documentation - X3 - Python Documentation
® APROL Product Documentation - X11 — Python beginners course

B http://openbook.galileocomputing.de/python/ (German)

@ python



http://www.python.org/
http://openbook.galileocomputing.de/python/
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W Tutorial “A Byte of Python”

| from http://www.swaroopch.com/notes/Python

H or http://www.ibiblio.org/swaroopch/byteofpython/read/index.html

¥ Introduction

H http://www.ibiblio.org/swaroopch/byteofpython/read/introduction.html

| simple & powerful

W Features
| http://www.ibiblio.org/swaroopch/byteofpython/read/features-of-python.html

High level language
Portable

Interpreted

Object oriented

Extensive libraries


http://www.swaroopch.com/notes/Python
http://www.ibiblio.org/swaroopch/byteofpython/read/index.html
http://www.ibiblio.org/swaroopch/byteofpython/read/index.html
http://www.ibiblio.org/swaroopch/byteofpython/read/introduction.html
http://www.ibiblio.org/swaroopch/byteofpython/read/introduction.html
http://www.ibiblio.org/swaroopch/byteofpython/read/features-of-python.html
http://www.ibiblio.org/swaroopch/byteofpython/read/features-of-python.html
http://www.ibiblio.org/swaroopch/byteofpython/read/features-of-python.html
http://www.ibiblio.org/swaroopch/byteofpython/read/features-of-python.html
http://www.ibiblio.org/swaroopch/byteofpython/read/features-of-python.html
http://www.ibiblio.org/swaroopch/byteofpython/read/features-of-python.html
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W Using the interpreter
| http://www.ibiblio.org/swaroopch/byteofpython/read/interpreter-prompt.html
W Using a source file

H http://www.ibiblio.org/swaroopch/byteofpython/read/source-file.html

W Executable program

| http://www.ibiblio.org/swaroopch/byteofpython/read/executable-python-
programs.html

W Workshop

| Start python interpreter

u “Hello World” program with interpreter
u “Hello World” program with executable source file


http://www.ibiblio.org/swaroopch/byteofpython/read/interpreter-prompt.html
http://www.ibiblio.org/swaroopch/byteofpython/read/interpreter-prompt.html
http://www.ibiblio.org/swaroopch/byteofpython/read/interpreter-prompt.html
http://www.ibiblio.org/swaroopch/byteofpython/read/source-file.html
http://www.ibiblio.org/swaroopch/byteofpython/read/source-file.html
http://www.ibiblio.org/swaroopch/byteofpython/read/source-file.html
http://www.ibiblio.org/swaroopch/byteofpython/read/executable-python-programs.html
http://www.ibiblio.org/swaroopch/byteofpython/read/executable-python-programs.html
http://www.ibiblio.org/swaroopch/byteofpython/read/executable-python-programs.html
http://www.ibiblio.org/swaroopch/byteofpython/read/executable-python-programs.html
http://www.ibiblio.org/swaroopch/byteofpython/read/executable-python-programs.html
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W Basics

[ Numbers
[ http://www.ibiblio.org/swaroopch/byteofpython/read/numbers.html

| Strings
u http://www.ibiblio.org/swaroopch/byteofpython/read/strings.html

| Variables
u http://www.ibiblio.org/swaroopch/byteofpython/read/variables.html

[ http://www.ibiblio.org/swaroopch/byteofpython/read/identifier.html

[ http://www.ibiblio.org/swaroopch/byteofpython/read/data-types.html
u Objects
[ http://www.ibiblio.org/swaroopch/byteofpython/read/data-type-object.html

u Logical and physical lines

u http://www.ibiblio.org/swaroopch/byteofpython/read/logical-and-physical-
lines.html

| Indentation
| http://www.ibiblio.org/swaroopch/byteofpython/read/indentation.html

u Operators
u http://www.ibiblio.org/swaroopch/byteofpython/read/operators.htmINumbers
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http://www.ibiblio.org/swaroopch/byteofpython/read/strings.html
http://www.ibiblio.org/swaroopch/byteofpython/read/variables.html
http://www.ibiblio.org/swaroopch/byteofpython/read/identifier.html
http://www.ibiblio.org/swaroopch/byteofpython/read/data-types.html
http://www.ibiblio.org/swaroopch/byteofpython/read/data-types.html
http://www.ibiblio.org/swaroopch/byteofpython/read/data-types.html
http://www.ibiblio.org/swaroopch/byteofpython/read/data-type-object.html
http://www.ibiblio.org/swaroopch/byteofpython/read/data-type-object.html
http://www.ibiblio.org/swaroopch/byteofpython/read/data-type-object.html
http://www.ibiblio.org/swaroopch/byteofpython/read/data-type-object.html
http://www.ibiblio.org/swaroopch/byteofpython/read/data-type-object.html
http://www.ibiblio.org/swaroopch/byteofpython/read/logical-and-physical-lines.html
http://www.ibiblio.org/swaroopch/byteofpython/read/logical-and-physical-lines.html
http://www.ibiblio.org/swaroopch/byteofpython/read/logical-and-physical-lines.html
http://www.ibiblio.org/swaroopch/byteofpython/read/logical-and-physical-lines.html
http://www.ibiblio.org/swaroopch/byteofpython/read/logical-and-physical-lines.html
http://www.ibiblio.org/swaroopch/byteofpython/read/logical-and-physical-lines.html
http://www.ibiblio.org/swaroopch/byteofpython/read/logical-and-physical-lines.html
http://www.ibiblio.org/swaroopch/byteofpython/read/indentation.html
http://www.ibiblio.org/swaroopch/byteofpython/read/operators.htmlNumbers
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Workshop
Test in interactive mode
Numbers
Strings
Variables
Obijects
Logical and physical lines
Indentation
Operators
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W Control Flow

| if

B http://www.ibiblio.org/swaroopch/byteofpython/read/if-statement.html
u while

®  http://www.ibiblio.org/swaroopch/byteofpython/read/while-

statement.html

| for

B http://www.ibiblio.org/swaroopch/byteofpython/read/for-loop.html
u break

B http://www.ibiblio.org/swaroopch/byteofpython/read/break-
statement.html

[ continue

[ http://www.1biblio.org/swaroopch/byteofpython/read/continue-
statement.html



http://www.ibiblio.org/swaroopch/byteofpython/read/if-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/if-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/if-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/while-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/while-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/while-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/for-loop.html
http://www.ibiblio.org/swaroopch/byteofpython/read/for-loop.html
http://www.ibiblio.org/swaroopch/byteofpython/read/for-loop.html
http://www.ibiblio.org/swaroopch/byteofpython/read/break-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/break-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/break-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/continue-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/continue-statement.html
http://www.ibiblio.org/swaroopch/byteofpython/read/continue-statement.html
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Workshop
Test with program samples from documentation
If
while
for
break

continue
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¥ Functions
H http://www.ibiblio.org/swaroopch/byteofpython/read/function-parameters.html

W Functions with optional parameters

H http://www.ibiblio.org/swaroopch/byteofpython/read/default-argument-
values.html

® Functions with keyword arguments
H http://www.1biblio.org/swaroopch/byteofpython/read/keyword-arguments.html

® Return Statement

H http://www.ibiblio.org/swaroopch/byteofpython/read/return.html



http://www.ibiblio.org/swaroopch/byteofpython/read/function-parameters.html
http://www.ibiblio.org/swaroopch/byteofpython/read/function-parameters.html
http://www.ibiblio.org/swaroopch/byteofpython/read/function-parameters.html
http://www.ibiblio.org/swaroopch/byteofpython/read/default-argument-values.html
http://www.ibiblio.org/swaroopch/byteofpython/read/default-argument-values.html
http://www.ibiblio.org/swaroopch/byteofpython/read/default-argument-values.html
http://www.ibiblio.org/swaroopch/byteofpython/read/default-argument-values.html
http://www.ibiblio.org/swaroopch/byteofpython/read/default-argument-values.html
http://www.ibiblio.org/swaroopch/byteofpython/read/keyword-arguments.html
http://www.ibiblio.org/swaroopch/byteofpython/read/keyword-arguments.html
http://www.ibiblio.org/swaroopch/byteofpython/read/keyword-arguments.html
http://www.ibiblio.org/swaroopch/byteofpython/read/return.html
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Workshop
Test with program samples from documentation
functions
functions with optional parameters
functions with keyword parameters
functions with return value
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® Modules

| http://www.ibiblio.org/swaroopch/byteofpython/read/modules.html
W The dir() function

H http://www.ibiblio.org/swaroopch/byteofpython/read/dir.nhtml

W Workshop

u Import the module “math”
| Use attribute “pi” of the module
| Use the dir function for the module “math”


http://www.ibiblio.org/swaroopch/byteofpython/read/modules.html
http://www.ibiblio.org/swaroopch/byteofpython/read/dir.html
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® Data structures
H List

B http://www.ibiblio.org/swaroopch/byteofpython/read
/list.html

W Square brackets [ ]
¥ mutable

W Workshop

u Define a shopping list
Use the append-method
Use the remove-method
Use the sort-method

Use the reverse-method


http://www.ibiblio.org/swaroopch/byteofpython/read/list.html
http://www.ibiblio.org/swaroopch/byteofpython/read/list.html
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® Data structures
| Tuple

B http://www.ibiblio.org/swaroopch/byteofpython/read
/tuple.html

W Round bracket ()
¥ immutable

W Workshop

u Define a tuple
| Use the count-method


http://www.ibiblio.org/swaroopch/byteofpython/read/tuple.html
http://www.ibiblio.org/swaroopch/byteofpython/read/tuple.html
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Data structures

Dictionary
http://www.ibiblio.org/swaroopch/byteofpython/read/dictionary.htmi

Pairs of key:value

Curly brackets { }

keys need to be immutable

keys need to be unique

values can be either mutable or immutable

Workshop

Define a dictionary
Key should be a name
Value should be be phone number
Print the number of elements in the dict with the function len()
Use the keys-method; value-method
Delete one element of the dictionary using “del” operator


http://www.ibiblio.org/swaroopch/byteofpython/read/dictionary.html
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W Seqguences
| http://www.ibiblio.org/swaroopch/byteofpython/read/sequences.html

| List, tuple, string
W Indexing
W Slicing

W Workshop

| Define a shopping list
u Try indexing
u Try slicing


http://www.ibiblio.org/swaroopch/byteofpython/read/sequences.html
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Standard libraries
Extensive standard libraries — “Batteries included

http://docs.python.org/tutorial/stdlib.htmli#

Examples:
math: sin, exp, log, pow, pi, ...
random
os.path: dirname, exists, ..
csv: csv-file reading and writing
0s: environ, listdir, mkdir, remove, rename
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