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Can | create my own functions inside ISaGRAF ?

ISaGRAF supports functions written in ST, FBD, IL and QLD languages. User-defined functions are
normally for some algorithm which been used again and again.

A function always has a return value (output parameter) and its name should be the same name as the
function, and may have up to 31 input parameters. The code written inside functions cannot call any
function block, however can call other ISaGRAF standard functions and c functions provided by ICP DAS.

We are going to creating a function to save an integer value to the EEPROM. Its format is as the below.

Function name: W_EEP
Description: Save an integer to the EEPROM when its value changed

Input parameters:

ADDR_ (integer): The address of the EEPROM to write W _EEP
V1_  (integer): New value ~ADDR
V2_  (integer): Old value B
Tl
Return parameter: 2w EEP[

W_EEP (integer): Return the new value
Note: The parameter names been used will become reserved names. That’s why we use ADDR_,

V1 _,V2_ rather than ADDR, V1 & V2.

15.1: Creating functions inside one project
Functions created inside one project can be only called by other programs written in the same project.

A. Click on “Create new program” inside the project. Given Name as “W_EEP”, Language as “ST:...”,
Style as “Function”.

-+ I3a3RAF - TA0AZ - Programs (=]

File Make FProject Tools Debvg Optons  Help

B B %m@xm m# RE%
Bean Creste nesy program

Mew Program El

I ame: |W_E EF

Begin: demo  [(Functior

|
Comment: |Save ah integer ta the EEPROM |
|

ST Structured Tesxt

Languange;

SN

Ad
| Function ) j|

Style:
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B. Double click on the function to get into it. Then click on “Sub-program parameters” to define input
and output parameters.

- [3a0RAF - TAOG3 - Programs =10] =]

File Make Project Tool: Debunz Optons:  Help
B HSE LDEM % Xie M 232%|

Begin: demo
Functions: Eﬂ? Save an integer to the EEPROM
ey \ [32GRAF - 12063 W _EEP-STp =10 ]|

File Edit Tool: Opfion: Help
D& XEA @HBgwxBd B &
N\

| Sub-program parameters |

Parameters - 'w_eep' x|

OF.

Cancel |

N\ Type o~
Name: ([ _EEP ) |  Boolean Insert |
i .:..:Iev i Analog
Delete |
= Call " Resl
= Retumn O Timer Arrange |
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C. Declare local variables. We need a local Boolean internal variable “TMP” in this example.

BadRAF - TEBO62:W_EEF - 8T p — Ol =]
File Edit Tool: Options Help

ﬁlﬁﬂl*@|uélﬁ>|ﬁl

= O] =]

File Edit Tools Ophtons Help
[ | @ | DGy =@ | S |

IntegersReals | Timers | Med| ocal objects FHEes | Defined words

M ame: |TMF' ) MHetwork SAddress:
Commernt: | |
Attributes ———————————— Waluss _
& Internal Falze: | |

It LCancel I
True: | |
) it M ext I
7 Constant I zet ta e at init
I Retain Previous I
Extended I

D. Enter function codes.

NI ooy IF V1_<>V2_ THEN (* if value changed *)
Fil: Edit Tools Options H{ TMP:= EEP_N_W(ADDR_ V1_); (*saveitto the EEPROM *)
& | ¥ @ a | i & W_EEP:=V1_ ; (* return the new value *)
(I END_|F ;

IF Ui1_ <> U2_ THEHM C(* if value changed =>
TMP := EEP_N_UWCADDR_,. U1_>; (= zave it to the EEPROM =3
W_EEF == U1_ ; (= peturn the new value >

EMD_IF ;

E. Verify the function.

]
Tool: Optonz  Help
B@ M He | x«Bd B &
IF  U1_[verity program JEN < if walue changed >
TMP z= EEP_M_WCADDR_, U1_>; <= sawve it to the EEPROM =
W_EEP == Ui_ ; (= peturn the new value =3
END_IF 3 -

Ma errar detected.

Do you want to exit the Code Generator now 7

BT LContinue |
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F. Call it in other programs in the same project.

Global variables used in the project:
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Date

Aug. 2007

Page

4/9

Name Type Attribute | Description

INIT Boolean |Internal initial value at “TRUE”. TRUE means 1%t scan cycle

K1 Boolean |Input Connect to 1%t ch. Of “push4key”, press it to get “Val”
New_Val Integer Internal New value wish to save to the EEPROM

Old_Vval Integer Internal Old value

Val Integer Internal Read back value of the EEPROM

Project architecture:

== TRaFRAF - TA063 - Programs

File Make Froject

Toole Debug

Cptione  Help

B HSE DED ¥ Xie nk 2Es

=10l x|

Bewin: 1]
Enc: end init
Functions: W EEP Save aninteger tothe EEPROM

|Elegin: demo  [(Ladder Diadram)

ST program — “end_init” in the “End” area:

IF INIT=TRUE THEN
INIT := FALSE ;
END_IF;

LD program — “demo”:

™ Remaove protection of the EEPROM *)

IMIT EEP_EM
I | | en G |
(* Read EEFROM *)
IMIT EEP_M_F
I | | en eno |
k1
]| 20ADR o AL
i ")
W_EEP
I en Eno |
20HADDRE_W_EEP HOId_Val
e wal—W1_
Cld_valqy2
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G. Set Compiler Options and compile the project.
== TRaFRAF - TROAS - Programs - | Ellﬂ

File | Make Pmoject Tools Debng Options Help

Make application i MHM RDE|
Begir  verify
Enct: Touch
Funci irit tothe EEPROM
A nplicatinn nun e Ophon: A Egerta e

Compiler aptions

Beir Fesm

Compiler options

T argets:

» SIMULATE: workbench Simulator
ISAE8M: TIC code for Maotorola

f s |SASEM: TIC code far [nkel

CC8EM: C zource code [V3.04)

¥ Uze embedded SFC engine

— O ptirizer:

¥ Fun two optimizer passes

[~ Ewaluate constant expressions

[ Suppress unuzed labels

[ Optimize wariable copying

[ Optimize expressions

[ Suppress unuzed code

[ Optimize anithmetic operations

[ Optimize boolean operations

[ Build binary decizion diagrams [BDDz]

Select

Unzelect

Ilpload...

Drefault

P

LCancel

== TRaFRAF - TROG3 - Prozrams

File Make Project Tool: Debng
B HSE DED XXie m$ s

Cption:  Help

=10l x|

Begin:
Enct end init  [Make spplication code |
Functions: W EEP Save aninteger tothe EEPRORM

Code Generator x|

Bedgin: demo [Lad

Mo emor detected.

Do you want to exit the Code Generatar now ¢

Continue |

After download to the controller, you may change the “New_Val”, and then press “K1” to see what it

happens.
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15.2: Creating functions in the library
Functions created in the library can be called by programs in any project.
The steps are similar to the former section 15.1. Please refer to it in advance.
A. Get into the library. Then click on “Functions”.

L LAF - Project Management =1ol =]

File Edit EProject | Tools Options Help

|D Archive r |%Tes‘t |‘Q|

-]

ebus_s1 - m

ebus_s2 tmport T progem [

107

dEITID_|]4 =% I3a3FAF - Libraries — IDIlI

e File Edit Tools Options Help
Reference

Author : |Fundtions = O ) | & | =] |
EIO configurations FBsample
i[[© complex equipments n: sample function: realizes a boolan AND
IICI hoards

ate: 2 November 1994
CJ International

Conversion functions

call: pl. p2 : boolean values
return: boolean AND of both inputs

Function Block Diagram

prototype: result := FBsample [booll, bool2];

=

B. Create a new function and given Name as “W_EEP_N”", Language as “Structured Text”.

=2 [3a3R AT - Libraries

File Edit Toolz Ophons: Help

BN Be=E & |

=10l x|

| Functionz ﬂ

lname:

ilsample description: ;
Idsample |language:  Function Block Diagram
stsample

creation date: 2 November 1994

author:  [GSETRR—
call: W _EEF_N
return:

Creste new elemert |- reglizes a boolan AND

e
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C. Define input and return parameters.
% IS5 RAF - Librasies =101 %]
File Edit Toolz Optionz Help
Functions J s m | ﬁ | = |
fbsample name: - — =
ilsample description: - | Edit interfaceiarameters
Idsample lanquage: -
stsample
SEEP N Y EEE x
autho oK,
call: Cancel |
return

| — Tupe

" Boolean

Inzert

* fnalog
Delete |
" Return Arange |
" Message
D. Add codes.
=& [5aGRAF - Libraries =10l x|
File Edit Toolz Oplons Help
Functions ﬂmm|3@|ﬁ |
hoample  Jname: o
ilsample description: -
Idsample language: -

stsample
ﬂmcreatinn date: -

v IEaGRAF- W E

a e

File Edit Tools

IF V1 _<>V2_ THEN
TMP := EEP_N_W(ADDR_, V1_);
W_EEP_N:=V1_;

(* if value changed *)
(* save it to the EEPROM *)
(* return the new value *)

TMP := EEP_M_U<ADDE_.

W_EEP_HN
END_IF ;

2

C / END_IF;
r & XA
| 2
IF WUi_ <> W2_ THEH x* if walue changed )

Ui_3>: {* zave it to the EEPROM =)

= Ud_ s {* peturn the new value =3
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E. Declare local variables. We need a Boolean internal variable — “TMP”.
"s ISa3RAF- W_EEP N-8Tp =10 %]
File Edit Tool: Ophions Help
D@ X WP <Bd | »| &
IF U1_ <> EH ¢* if value changed =>
EEEP;EE ® [54GRAF - W_EEP_N - Local booleans _10] x|
END_IF : File Edit Tool: Ophons I-_I_elp
| | & cxBd G|
ﬂ—l Boalean |

Matne

TWMF

ThAP
o000 [irternal] (falze true)

F. Save the function and set compiler options.

"« [8aRAF- W _EEF N-&8Tp =10] x|

File Edit Toolz Optionz Help

qmﬂ%mslmﬁl

IF [Savel<> u2_ THEHW (% if value changed )
TMP := EEF_N_WCADDR_, U1_); <= save it to the EEPROM >

Fil: Edit Tool: | Optons Help
< B@| X8 shov ool Fs|ﬁ|

-

s I3aGRLF- W_EEF N - 2T program =10 x|

v Show Eewwornds |

IF Wi_ <> Font...
THP == EE Tah setting Targets:

W_EEP H : » SIMULATE: WWarkbench Simulatar
15468kM: TIC code for Matorola
» 1SABEM: TIC code for Intel

CCAEM: C zource code (v3.04)

END_IF ; Hpiat: diary

Compiler options

2l

v Use embedded SFC engine

— Optimizer;

[~ {Run bwo optimizer passes

[ Ewaluate constant expressions

[~ Suppress unused labels

[ Optimize variable copying

[ Optimize expressions

[ Suppress unused code

[ Optimize arithmetic operations

[ Optimize boolean operations

[ Build binary decision diagrams [EDDs]

Select

Urzelect

pload...

Drefault

LCancel
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G. Verify the function.
"s I3aGRAF- W_EEP_N-8Tp -|0Ol x|
File: Edit Tool: Option: Help
a|g{u%|u d| & &
IF ui_ N ¢= if walue changed >
THP := EEP_M_U<ADDR_. U1_>; {#* gsave it to the EEFROM =
W_EEP N := Ul_ ; corpremmm x|
END_IF ;
*I I Mo error detected. _’I

Lo pou want ko exit the Code Generator now

LConfinue |

Then you can call it in any project.

Click the link for more ISaGRAF FAQ:
http://www.icpdas.com/en/fag/index.php?kind=280#751
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