Can | create my own functions inside ISaGRAF ?

ISaGRAF supoorts 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 an 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 can not call any
function block, however can call other ISaGRAF standard functions and ¢ 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 :
Description:
Input parameters:

W_EEP
Save an integer to the EEPROM when its value changed

ADDR_ (integer) : the address of the EEPROM to write W EEP
V1_ (integer) : New value -
V2_ (integer) : Old value ARl
Return parameter: T1_
W_EEP (integer):  return the new value 2 W EEP[

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”.

¢ [RaGRAF - TA062 - Prograns - =10l x|
File Make Project Tools Debwg Options Help
B HSX QB0 % X mb| 2a %]
Begin:
Create nesyy program
Wew Program x|
M ame:; |'W'_EEF' |
Begin: d Functi
sgin:demo  (Function Camment; |Save an integer to the EEFROM |
(WERTa(PETa R S T Structured Text L||
Style: l||
ok Cancel |
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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.

- [RaGRAF - TA062 - Programs =10l x|
File Make Project Tools Debwg Options Help
B HSX EMD| =X mH| 23 %

Begin: demo
Functions: Sawve an integer to the EEPROM
e 3R AF - TA063:W _EEP- ST p =10l x|

File Edit Toolz Optons: Help
hR| X2 i «Bd B &
\

| Sub-program parameter s |

Parameters - W _eep’

N\ e o~
M arne: QW_EEP ) | " Boolean Izt
_ M,:,,jev ' Analog

¢ Real Delete

" Timer

" Call

¥ Fetum

il

Arrange
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C. Declare local variables. We need a local boolean internal variable “TMP” in this example.

_ ol =]

_1o] x|

File Edit Toolz OCphons Help
| | | & o@| | = =@ £ | < S |
nces | Cefined words |

ARCICHE . omment

do Wariable XI
Mame: |T|“-'lI P ) Metwork Sddress: I:I
Comrment: | |

Attributes ———————— Walues _
& Internal Falze: | |

[t Cancel I
True: | |

st et I

7 Constant I zet ta e at init

I Fietain EBrevious I

D. Enter function codes.

: IF V1 _<>V2 THEN (*if value changed *)
SRR AN EE]  TMP := EEP_N_W(ADDR_, V1) ; (* save it to the EEPROM *)
Fle Edit Iook Options HY9 W EEP:=V1 :  (* return the new value *)
B&|MEa H4 ENDIF;
|

IF U1_ <> U2_ THEHM (* if value changed >
TMP := EEP_N_UCADDR_,. U1_>; (= save it to the EEPROM =)
W_EEFP == U1_ : (¥ peturn the new value =

EMD_IF :

E. Verify the function.

adRAF - TB06Z.W_EEFP - 5T program - | EI|5|
Fil=: Edit Tool: Option: Help

D@ XME! | HE | «<BL B &
IF  Ui_[velity program JEM ¢x if value changed =

TMP == EEP_M_UW<ADDR_. VU1_>:; <% save it to the EEPROM =)
W_EEF == Ui_ ; (#* peturn the new value >
END_IF

Code Generator |

Mo error detected.

Do you want to exit the Code Generator now 7

LContinue
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F.Callitin

other programs in the same project.

Global variables used in the project:

Name Type Attribute |Description

INIT Boolean |Internal |initial value at “TRUE”. TRUE means 1* scan cycle
K1 Boolean |Input Connect to 1% ch. Of “push4key”, press it to get “Val”
New Val |Integer Internal |New value wish to save to the EEPROM

Old_Val Integer Internal |Old value

Val Integer Internal |Read back value of the EEPROM

Project architecture:

- [RaGRAF - TA062 - Programs - =10l x|
File Make Project Tools Debwg Options Help
B HS DEMD *Xie M3 2328
Beqin:
Enct: end init
Functions: W EEP =ave aninteger tothe EEPROM
|Elegin: demo  (Ladder Diagram]
ST program — “end_init” in the “End” area :
IF INIT=TRUE THEN
INIT := FALSE ;
END_IF;
LD program — “demo” :
" Remove protection of the EEPROM *)
INIT EEP_EN
I | | en G |
I* Fead EEFPROM *)
IMIT EEFP_M_FR
I 1 | en eno i
k1
1= 20A0DER oAl
-
W_EEF
I enh enn i
20 ADDR_W_EEP [H0Id_Wal
Mew_wal—W1_
Old_wvalqy2
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G. Set Compiler Options and compile the project.

- -I3aGRAF - TH063 - Programs -10] x|

File | Make Project Tool: Debug Options Help

Make application xl¢||§|]]]]§<l|§l-’e¢|

Beqir Vexify

Eni: Touch

Func it to the EEPROM
Apphcation nun fime Ophong B

Compiler options

Begir Resources

Compiler options

T argets:

» SIMULATE: workbench Simulator "
ISAE8M: TIC code for Maotorola

f s |SASEM: TIC code far [nkel

CCEeM: C zource code [V3.04)

¥ Use embedded SFC engine

— O ptirizer:

¥ Fun bwo optimizer passes

[ Ewaluate constant expressions
[ Suppress unuzed labels

[ Optimize wariable copying

[ Optimize expreszsions

[~ Suppress unused code

[ Optimize anithmetic operations
oA oo -

== TRaGRAF - TE063 - Programs

File Make Project Toole Debug Optons  Help

B HBE DEO KX mk| ADs|

' B

Select

Unzelect

lpload...

Drefault

=10l x|

Begin:
Enl: end init | hake application code |
Functions: YW EEP Save aninteger tothe EEPROM

Bedin; dema [Ladder Diaaram)

[x

Code (renerator

Mo ermar detected.

Do pou 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 is similar to the former section 15.1. Please refer to it in advance.

A. Get into the library. Then click on “Functions”

| L . =101 =|
File Edit Froject | Tools Options Help
||:| Archive 4 |%Test |‘Q|
18063 =]
ebus_s1 o
. Lnport IL program
ebus_s2 i
o7
[T SaiR | N [=]E|
Ref File Edit Toolz Option: Help
Autt [Functions =l B m| %| =1 |
10 configurations FBsample il
':g Ezgﬂzx Eaipmernts n: sample function: realizes a boolan AND
I Function Block Diagram
ate: 2 November 1994
CJ International
Conversion functions
call: pl. p2 : boolean values
return: boolean AND of both inputs
prototype: result ;= FBsample [booll, bool2];
A

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

2 [$a3RAF - Libraries =10] x|
File Edit Tool: Options Help
Functions ;I m|%|ﬁ |
; Raamnle -~
ilsample  |description: [Srestenew elemert | reglizes a boolan AND
Idsample |language:  Function Block Diagram
stsample
creation date: 2 November 1994
LIS Create new elememnt x|
call:
return;:  Mame: _EEF_N ok,
Comment |SaveaniMegeMutheEE ROM| | Cancel |
Language:\] Structured Text / j|
N /
~
User’s Manual Of ISSGRAF Embedded Controllers, Apr.2007, Rev. 5.1 ICP DAS

15-6



C. Define input and return parameters

2 [2a0FAF - Libraries

_ (o] x|
File Edit Toolz Option: Help

|Fun-:1iu:-ns ﬂ Dm|%|ﬁ |

fbhsample name: - —

ilsample descriptiun: _ |Edrt|r|terfacefparameters

Idsample language: -

stsample
ﬂm Parameters - 'W_EEF_N*

Cancel

lig

| — Type

" Boolean
i fnalog

Inzert

Delete

I

Arrange
"~ Message
D. Add codes.
== [0 R AF - Libraries =10 ]
File Edit Tools Optionz Help
Functions JD@|%|E|
fosample [name: - 5
ilsample description: -
Idsample language: -
stsample
creation ¢=*

ek

s IZaRAF-W E

IF V1 _<>V2_ THEN (*if value changed *)
TMP = EEP_N_W(ADDR_, V1 ); (* save it to the EEPROM *)
Ble Edit Iook | W EEP N:=V1_; (*returnthe new value *)
B & | XA ENDIF;

4

IF Ui_ <> U2_ THEHW (* if walue changed =)
THP := EEP_N_UW<{ADDR_. U1i_>; (* zave it to the EEFPROM =)

W_EEF_N == U1_ ; ¢+ preturn the new value >
END_IF ;

I
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E. Declare local variables. We need a boolean internal variable — “TMP”

"w [%aORAF- W_EEPF N-3Tp

File Edit Tool: Opfion: Help

DEl X e «Bd B &l

=10l x|

IF U1_ <> EH (* if value changed >

TMP == EEP_HN_U<ADDR_, Ul_>; (* zsave it to the EEPROM =2

U_EE rpmem
END IF [BaGRAF - W_EEP_N - Local booleans

File Edit Toolz Optonz: Help

EEL | & =@

=1

=101 %]

IntegersiReals | Timers | Messages | FB inztances | Defined wwords |

Matmne Attrib, Aicddr, Comment

THP _[intEern:aI]

Kl

ThiP
000 [irternal] (false true)

F. Save the function and set compiler options.

"s ISa3RAF- W _EEPF N-8Tp

File Edit Toolz Optionz Help

D&Y S <Bd B &l

=10l x|

IF <:> U2_  THEN ¢x if value changed )

THMP -= TEP W LIrahnie Hi - f% na
v [BaGRAF- W _EEP N-ETp

Fil: Edit Tool: | Options Help
B @ X 8 v Show ol b &gl

¢ 4+n +ho FEPROM w™

=10l x|

v Show Eewsords |
IF U1_ <> Fomt... =
THF -= EE Tah setting
W_EEP N : Targets:

=

END IF : pdate diamr > SIMULATE: “Warkbench Simulator

’ ol mrboe [S&EEM: TIC code for Motorola
_omp iler o il Hons

» |SA8EM: TIC code for Intel

1= Select

Unzelect

ll_l CCEEM: C zource code [V3.04) k -
¥ LUse embedded SFC engine \
— Optirmizer:

Upload...

I~ Run two optimizer passes

[~ Evaluate constant expressions

[ Suppress unused labels

[ Dptimize wariable copying

[ Dptimize expressions

™ Suppress unused code

™ Optimize arithmetic operations

™ Optimize boolean operations

™ Build binary decision diagrams [EDDs]

Default

Cancel

i
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G. Verify the function.

s ISaGRAF- W _EEP N-8Tp
File Edit Tool: Opfion: Help

=10l x|

DRl Y e «<Bd B gl
IF  U1_ |wdrity program FN ¢x if value changed >

TMP == EEP_HN_U<ADDR_, Ul_>; (* save it to the EEPROM =3

W_EEP N == Ul_ ;
END_IF ;

A

X

Code Generator

Mo errar detected.

Do pou want ko exit the Code Generator now 7

LConfinue |

Then you can call it in any project.
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