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Saia-Burgess Controls Ltd

Preface

This document is intended to give you a good understanding of the FBOX Builder and therefore
also a good understanding of the FBOX development in general. The document brings you
quickly with its “Quick Start” chapter into the main features of the tool. The chapter “FBOX
Basics” gives you smoothly the knowledge to build simple FBOXES. When you have a good
understanding of the basics, the chapter “FBOX Advanced” will open you the way to use the full
power of the FBOX functionalities.

To use properly the FBOX Builder you must have a good knowledge of PG5 and the Instruction
List language.

The SAIA FBOX Builder allows you to create your own FBOXES for FUPLA programming. The
FBOX Builder greatly improves the FBOX development process. You can build your FBOXES
based on existing code like FB/PB/FBOX or you can begin a new FBOX from scratch.

The FBOX Builder does support you also in the deployment process of your FBOX Library,
functionalities like Language Management, Help File Generator, Install Library Package or
Version Management at each level: library, family and FBOX are the main strong points of this
software tool.
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1 Overview
1.1 Main Software Components
SALA FBox Builder - D' SFBProjects'MyProjectName", [English] -[_SaiaMath] i |EI|5|
1 File  Edit Wiew Language Library Tools  Window Help _Iﬁllil
D B@dE| e FagE &80 B|EETE |G
4 2 5' Status with Eace
MyLib | RandLib | [pctve = et Enabled [
= F:thh Version inor Internal Position Width LED ¥
- rmath3 |1 j |3 j |5 j ICenter j IS j Diownloadable In Fun
zimplel
@ commorn h"jlp Macro Erizt Symbal  Accept Mame Default Mame
FBOX =2 Secgnd':am"ﬁ’ [_SaiaMath [ [Disabled = FBOX
. ran
lerary Fandom? Accept Beference Default Reference Workspace
Manager @ cormman_help M INot uged j I
kin Max I Default Default Variable Group
[ Stetch ID j |1 j |1 j ID j IMathFBox?.params
Diezcription
|The FBox implements the basic math functions =1
FEox |Macro| =l

= Mylib -
-2 Gereral General I Sourcel Help | Todo | Hide I

EI[::I Docurnentation Files

SFUPBINA.lib Syrmbol IEdge Trigger
7] Include Files SyrmNumi Mo

E 127 Instal Fllnlas Symhum2 Mo

223 Output Files

MyFam 1D _Ij |
_‘J—I L4 L Input I ¥ D'-"tDUtI = CD”St‘f'”tl £ Ca|v| Files Glaphicl

File: "C:\Program Files\SALA-Burgess\PGS 1 4\Libs\U s M5 econdF amiby. sr" ;l
File: "C:A\Program FileshSala-Burgess\PGE 1 4\Libsh\U srvMyS econdF amily. sig"

Create package installer... \5«3
Install package "DASFEProjectsMuProjectt amehtuliby libfles\Mylib Endlish W1 0 00%exe" created.
A I 4

| Message Z
Window
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111 FBOX Library Manager

The begining of every operations starts here: create a library, create a family,
create/import/modify an FBOX.

FBOX X
Libraries \M}'Lib |HandLib|
=-{g] MyFaml
FBOXES - -f&] Math
\\. math3
FBOX gimple
Families \ _ d&¥ common help
S econdFamily
~f&] ran2
Family —_} -{&] Random?2
help \*@ comrmon_help
FEox IMau:ru:uI
Info @ MyLib I
window LG General
ElI:I Docurnentation Files
: SFUPEBIMA. b b
&7 Inchude Files
;I_I
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FBOX
Parameters
Editor

11.2 Message Window
Compilation Errors and Warnings will be displayed in the Message Window. In case of
error, you can find the mistake in double clicking on the message.
e . i
Build Started: 16.12 2003 08:33:20
C:wORKAT estOPisLib_2%_libfiles,
File Updated: C: 5w/ ORKAT estOPiLib_24_libfilesiLib_2 DFF
S-bzzembler checking...: CWWORKAT estOP\Lib_24Fam_T4Fam_1.MAE
Build Successful: Emorz: 0% amings: 0 Fatal Errors 0
1.1.3 FBOX Workspace
The Workspace belongs to one FBOX and allows the full configuration and
programming of it.
Statuz itk Face
| dctive =l [Math Enabled W
Werzion kdingr Internal Pozition Width LED ¥
|1 j |3 j |5 j IEenter j IEI j Downloadable In Fiun W
o FBOX FBOX Help E mizt Symbal .ﬁ.c.ceptﬂame Default Hame
Configuration Editor |Dissbled =l
Accont Beference Default Reference
e J FBOX 1 — =]
FBOX ,ToDo* List :
Pro : n Drefault Default Wariable Group
gramming - Editor =
- T _H U —~ —~— j IMathFBu:u:-:?.params

Dezcrption

\JThE FBox implements the basig"math functions

B

Gereral Ituurcel Help I T-:u:la/l

Hide |

_:E Input |_:|: Dutputlg I:l:unstantl () Dynamicl ) Sie yi/rl Files

Symnbol Edge Triggered | Stretched [Ty
| | I Math @
SyraMurnl Mo Mo 3] Y
AT |Mumz SemMurma Mo Mo In 'N: %] Math -
< | _PL b | C2 Generals

B Source
FBOX Face I ToDo
Viewer . = T [

Filez | Graphic |

FBOX
Navigator
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2 FBOX Builder Quick Start

21 Import an Existing FB
The aim of this chapter is to build an FBOX based on the functionality of an existing FB.

211 Create a new Project

1. Click On New Project: @t SAIA FBox Build
File Edit Wiew Lal

%j |lﬁ

2. You get the New Project Dialog:

Give a name to _
your first project. e e — | Browse for
IFir?tF'ru:uiec:t
the root
Projects Directory directory of
[Dr\sFBFrojects _| the project
- _/
DlreCtory Description
where you This iz my first project with the FBOX Builded — | Add a short
want the files / .
description...
to be placed i
after
compilation
Help | 0k | Cancel |
[ . .
Finally Click
on OK!
3. You get now the New Library Dialog:
ewtibrary x|
Give a name to N
. Mame
your first FBOX IFimLibmw _
Library. — | Project
Boot Directorny directory
|D:4SFEProjectsFirstProject’ /
Dbiject Directaory
Name of _the \IFirstLiblary
Library directory e Add a short
This is my it FBOX,firary with the FBOX Builde] description...
Finally Click | ——~___ 1
on OK!
Help | ] I Cancel
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4. You get the Family Dialog:

Give aname \m x| Project
to your first bistne Directory
Family. IFirstFamiI_l.J
Boot Directory
|45 FB Projects\FirstProject FirstLibrary 4
Add a short Object Directaory
Description... [FirstF amily — B
Drescription Name of the
ThiNs my first FEO3 Family with the FEOX Builded Family Directory
Finally Click I
on OK!
Help | Cancel |

Important: All the languages must be added when creating a
project and should never be deleted. The Restore mechanism is
not able to restore more languages than the “Actual” project
languages number.
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1. Create a new PG5 project called “FirstFBoxEditorProject” and add an IL source file

called “FBSourcefFile.src” to it, you should get something as follow:

Froject

SourceFile, sre

I:I Common Files

=I5 FirstFBoxEditorProject - PCD2
I:I Settings
E‘[:I Program Files
P FE
(L] Listing Files
D Documentation Files

Copy the following code to the source file and save it.

;;Blinker FB
Blinklnit EQU FB
Blinker EQU FB
Timer EQU T
5 Init FB
FB Blinkinit
v DEF =1
GET =1
Timer
EFB
5y Run FB
FB Blinker
Ou DEF =1
TV DEF =2
STH Timer
JR H EndFb
ACC H
GET =2
Timer
com =1
EndFb:
EFB

PG5-WorkShop | Chapitre 2 | FBOX Builder | 17.01.06
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21.3 Create an FBOX based on the “Blinker” FB
1. Right click on the Family and select the menu “Import -> PB-FB...”:

X

Library Manager
MyLib | RandLib |

H-[8] MyFaml

-5 W
|

m
Rem-:n'-.fe FBo,

Fupla Page...

=ik

2. Browse to the PG5 project you just create:

|~ FirstFB o=E ditorProject j
% My Recent Documents

Deskiop
ﬂ My Documents
' My Computer
4 3% Floppy (&)
e Local Dizk [C:]
age Local Dizk (D]
) Program Files
|53 SAlA-Burgess
) PGS
| Projects
[ FirstFE o=E ditorProject

. FirztFE oxE ditorProject

3. Select the FB source file:

Backups
Croc
Lsk
Obj
=

@ FlrstFBDxEdltDrPrn]ect SrC
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4. You get the PB-FB Import Dialog
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Porompor: A _[Feox
Give a name B
to your first Box Hame Directory
FBOX. [MyBlnker 1 Name
FBawx Directary
IM_I.JBIinker |_— | FB Source
Select the File ta impart file directory
Initialisation I Npojectsh]_44FirstFBoxProjectsFirstFB oxProjectPES our _l
FB
) Select the
Init Block  [Fp Biirklnit e - Run FB
Finally Click
on OK! |

Cancel |
5. You get the following workspace:
5' Statusz fith Face
FirstLibn
irztLibrany | IActive j I IMyEIinkel Enabled v
= - Firstf arnily Yerzion Minar Irternal Pozition Width LED [~
----- i.-[&] MyBlinker
IU = ID = I'I = ILeft | I'I? = Downloadable In Run [~
The FBox you
just created. Macra Exist Symbol  Accept Hame Default Hame
I_Usr_M_l,JBIinker I IDptiUnaI j I
Accept Beference Default Reference
™ 4 Advanced... | INUt used j I
e m?cro name: kin GEY Inc Drefault Default Vanable Group
_MyBlinker Cewech [0 2] [T 2 [ = [0 2 |
M Description
9 FirstLibwary IFBux imported from source =1
- E8 General =l
27 Documentation Files
: -+ Include Files [EEe |Sc-ur-:e| Help | Todao | Hide |
o[ #] DivprojectshI_4FirstFB owk
23 Install Files .
: Symbal Edge Triggered |Stratched |T -
"7 Dutput Files 'PTV IN £ e IN I|5 WyBlinker
- ? 2 "I [ Ou
in_Iv Ma Ma mf 1, /

S

| | | :E | rut | F Output | [ Constant| ¢} Dynamic | O Stcil v| Files
_iu Fil=: "C \Proaram F|IE$‘\S.-’-‘«IA Buraes&‘\PEE/l L ibshsrMySecondF amily. sr
I"" roesshPGY 1 44Libsh s yS econdF amily, s How the FBOX J _I
FB parameters are in ts\MyProiecthameiMuLibh libflesiMylib En;li1 will look like
. « -
»Parameter Editor in FUPLA. T

defined by the FB
parameters tags.
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6. You can see the code of your FBOX:

By MyBlinker B =[O x|
_HyBlinker HMACRO Uers, : Uersion number ;ll
in_TU, ; : Time Ua
in_IU, : imer I| FBOX Macro
Ualue
out Ou, 5 5 Dutput header.
Hame ; FBox Hame ;||
1 |SINIT
2 CFB -BlinkInit FBOX Macro
3 M
L (SENDINIT code.
5
6 |SIFHB {Uers , Hame>
7
8 |SEMDIF ]
9 If you want modify
]:3 CFB | the code, uncheck
12 the read-only
checkbox.
Ln 7. Col B4 [ Bead-Only
General  Souce IHeIp I Todo I

7. Choose where to copy the library files after build:

A El vindowe  Help

E Configure. ..

_, @' SALA Project Manager
i - key Generatar

x|
General  Build | Directaries | Erwironment |
— on Build — Advahced
Sl R s ¥ Increment libram version number
[v Clear Meszage \Window [ Detailes ast el Choose the Usr*
[ Disable warrings ¥ Start Help compiler after Blild S)irGGSCtory of your
[+ Dizable Syrtax Checking :
[T Create Groups for Symbols Bt f s ~\PGSL_A\LibsiUsr
|

/

v iCopy the files after Bulld tai |C:A\Program FileshSala-BurgesshPGES 1_445Li0 . |

Help | k. Cancel |

And click the “OK” button to confirm your selection.
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8. Add the Library Information

FirstLibrarn |
Mew Library, .. =
=]
-E vield Select or
""" Remaove . .
Delete Properites in
Library Tab’s
| context menu.
adwvanced 3

And fill up the information fields:

Library Properties x| choose the kind of
Generall Help  Instal | protection you want
- _ when distributing
Enter a unique | Hmgue id Erotectio your library
library name |_MB§irstLibrary IFree/ j
Distributed Your company
IEaia-B urgess Controls kit name (read-only)
Enter the
name of the Authar Lago
developer ISaia-E urgess Santrols kit Browse for a
Logo that will be
Licence natification displayed on the
Enter the text - - - 3 . - 3
. By inztalling thiz software, you agree with 5414 conditionz for delivery setup package
that will be of zoftwars
displayed Thank. you for uzing S4l4-Burgess Conteols software]
during the
installation Choose the
Supported Inztall Lib d'recmry n
PG5_13 [ st -] ‘t"’h_'Cht y|(|)u want
O Install your
Check the PG5 — e Deliverny library y
versions that PGa_15 | Third Party =]
support your ~
library [ Defaut [~ Create Choose the type

of delivery that

Help \ OK el correspond to
X your needs
N . .
Finally click
OK to save
your work
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9. You are ready now to generate the FBOX Library Files:

_ — T — Click on the Build
f| o ﬁ|9~“{ || T | 52 Library button of the

ToolBar or press ,,F2“
First_Blinker

10. The message window looks like this:

pd
Build Started: 2005, 05, 12, 15:37:04

DA SFEProjectsh\FirstProjecthFirstLibrar®,

DA SFBEProjectz\FirstProjectFirstLibrar®,_libfiles\FirstLibrary. DFF File Jpdated
Wwharming 11;  Syntas checking dizabled.

Build Successfull: “Warnings: 1 Erors: 0 Fatal Erors 0

Releaze notes "D ASFBProjects\FirstProjectFirstLibrary, libfilezhAelease inf' updated.
Copy include files ...

Copy generated files ..

File: "C:%Program Files\Salé-Burgess\PGE 1 45Libsh sr\FirstLibrary. dif']

File: "C:\Program Files\SalA-BurgesshPGES 1 4hLibshU erFiretF amily. def"

File: "C:\Proagram FileshSalA-Burgess'\PGEE 1 4\Libs L erhFirstF amily.ids"

Cilm: " Dirimimr = Dl S L D armimmn YOCE A AV kb ] el Ciec b —enil KR
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11. Try your First FBOX:

Create a new FUPLA file in PG5, select the User Tab of the FUPLA “FBOX
Selector”, select the “MyBlinker” FBOX and drop it on the FUPLA page. This is what
you get:

MyBlinker
[ O—TV Our

v

FBox Selector | [:

Standard I Application I

B FirstFarnily
i} MyBlinker

zer I Ladder I Favornites

12. Compile and download the program in your PCD.
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2.1.4 Create the Help File for your new FBOX Library
1. Add a description for the Library:

Right Click on the Library Tab and Select the “Property” menu:
[ ™ I I =T |

e Library.. . 5
Add...
Remove

Delete

Advanced 3

Click on the Help Tab and add your description:

Library Properties x|

General  Help Ilnstalll

Thiz iz the first FEO3 librany | develop with the FE o= Builded

2. Add a description for the Family:

Right Click on the Family and Select the “Property” menu. (Idem than the Library)

3. Add Comments for each parameter of the “Parameter Editor”:

1 | Type | Comment

|nteger Time Y alue

Tirmer [kt Walue
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4. Have a look now to the Help Tab of the workspace: List of the , Interface*

parameters wit their
comments.

Wi Input /I ﬂgl

TU Time Ualue

IU ; Timer Init
Here you can add a GEHERAL Description of the Blinker ]

A

Add a General

Add a Functional Description in this pan.

Description in this pan.

14

Here you can add a picture for example: Insert picture
{pic blinkpic.bmp }

<] Add the keyword of —'l_l

the link selected. p
2%

Fewwords IEIinker

Generall Souce  Help IT::u:Iu:u | Hide |

5. Compile the Help File:

You will see the following window during the help build:

SAIA Help Compiler ] x|

|F'ru:ujeu:t: D:15FBProjecks FirstProject i FirstLibrars,_libfilesiFirstLibrary. hpj
|O|.|I:|:n.|l:: L\ 3FEProjectsFirstProject\FirstLibrary!,_libfiles\FirstLibrary. hlp
|C|:|m|:|ile: .......................
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The message window will look like this:

ﬂ R & 05, 000
Copyright [2] Microzaft Corp 1330 - 1935 All rights rezsered.
firgthibrary. hpj

3 Topics

3 Jumps

4 K.epwords
2 Bitmaps

Created "D:ASFBProjects\FirstProjectFirstLibrares_libfileshFirztlibrar. bip'', 14,495 bytes
Bitmaps: 5,322 butes

Compile time: 0 minutes, 0 seconds

0 notes, O warnings

Help Compiling finshed.

6. Double click on the “FIRSTLIBRARY.HLP” which is also in the Output Directory:

Help Topics: FirstLibrary llil

Canterts | Index | Find |

Library Description
Click a topiz, and then etick, Display. Or click another tab, such 32 Indes I

(L FirstLibrary Family Description
@ Owerview T

| stFSmily_ ﬁ FBOX Description
: WSS
MyBlirks]

Dizplay I Frint... Cancel
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7. Have a look at the FBOX Description:

> FirstLibrary p

File Edit Bookmark Opkions Help

Saia-Burgess Controls SA

=10l x|

Helplu:upiu:sl Back | Print | Options | 44 | s

MyBlinker

Family: FirstFarmily

Mame: hyBlinkear

kacro: _hdyBlinker
Yersion: 0.0

MyElinker

T 1Tk
i

Description

Here wou can add a GENERAL Description of the Blinker
Input

™ Time Yalue

% Timer InitYalue

Output

O o Dutput

Functional

Here wou can add a Picture for example:

EnJ I_
o — 1 L T L[

A A
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3 FBOX Builder Hierarchy

3.1 The Project Level

The FBOX Builder is organised in projects. The project level is the start point of any
activity with the FBOX Builder. Basically a project is the only level that belongs only to
the user. The user can organise freely his project without any constraints regarding
FUPLA.

A Project defines a working directory where all the data needed by the FBOX Builder
are stored. An output directory must also be given by the user to tell where the files
generated by the compilation must be placed.

The Project contains one or more FBOX Library, which themselves contains one or
more FBOX Family, which themselves finally contains one or more FBOXES.

By SALA FEox Builder - C:\FBEProjects",PARTest", [English]
File Edit W%iew Language Library Tools Window  Help

D | WG 2| % B2l & efE
x

FirstLibrary | SecondLibramn I

As you can see in the title bar of the above picture, the language of the FBOX Library
belongs to the project level.
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3.2 The Library Level

The FBOX Library contains FBOX Families. The Library level of the FBOX Builder is the
same as the Library level defined in FUPLA. The FUPLA libraries are the following:

Standard Library
Application Library
Ladder Library
User Library

When a library development is finished, the user can move it to the FUPLA user library
the library will appear in the FBOX Selector in FUPLA.

in the “.. \libs\usr” directory and

For example in the menu “View
Library files in the PG5 library d

- Options” there is the possibility to choose to copy the

irectory of your choice.

x|

Gemeral  Build | Direu:tu:uriesl Emfiru:unmentl

— on Build
v Save opened‘Workzpaces

¥ Clear Message ‘Window
[ Dizable W arnings

[+ Dizable Syntax Checking
[T Create Groups for Symbols

— Advahced
v Increment libran version number
[T Detailed adiust help
¥ Start Help compiler after Build

¥ Create Install Package

[v Copy the files after Build to

IE:WM FilezhSAlA-BurgesshPGE 1_4hLi . |

Help |

Cancel |

Or you can also create an install package if you want to distribute your library and in

that case the target directory is

defined in the Library properties dialog.

Library Properties x|
General | Help  Instal |
Unique id Brotection
|_M yFirstLibrary I Free j
Diztributed

|Saia-Burgess Contralz kit

Author

Logo

|Saia-Burgess Contrals kit.

Licence natification

By inztalling this software, pou agre
of zoftware.
Thank vau for uging SAK-Burgess

e with SAIA's conditions for deliveny

Conteols software.

Supparted Inztall Lib
PG5_13 s
PGE_14 Dielivery W
DIFGs 15 [ Third Pary ]
[~ Defaut [ Create DFF
Help | oK I Cancel |
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The compiler works at the Library Level; so when you compile, you compile a whole
FBOX Library.

3.3 The Family Level

The FBOX Family contains FBOXES. The family level of the FBOX Builder is the same
as the Family level defined in FUPLA.

As example, this is the family list of the FUPLA Standard library:

FBox Selector E

-Binary
- Inkeger

- Floaking Paink

- Toggle Flip-Flop Family
- Toggle with reset
- Type RS dynamized

FBOX Families —\ . - TypeRS

- Type RS clocked

- Type SH. dynamized
- Type SR

- Type SR clocked  J
- Zounker

- Blinker

-Time related

~Zonverter

-Buffers

-Daka Blocks

- Display

-Indirect

- Miove-In | -Ouk

- Regulation

-iaraftec

-User definable — | FBOX Libraries
- Swskem information

- Special
-Zarmrunicakion
-Zommunicakion Texk
Enalog Module

Standard
Application | User | Ladder |
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FBOX Basics

41

In this chapter you will see an example how to make a simple FBOX with the FBOX
Builder. The “Adjust and View” variables and the language handling will be treated in
the next chapter.

FBOX Development Process

To develop an FBOX Library, there are some steps to follow. Of course every developer
has his own habits. This paragraph roughly describes the main steps to create an FBOX
Library.

The FBOX Builder gives you several ways to build an FBOX. You can import an existing
FBOX and maodify it, you can import existing code as FB or FUPLA page or you can
create an FBOX from scratch. Each of these solutions has its own particularity but all
have basically the same main steps during the development.

The central FBOX file is the “DEF” file that defines the interface of the FBOX. Usually, to
develop an FBOX, this file would be the start point. With the FBOX Builder the
philosophy is the same, before writing the functionality of your FBOX, you have to
define what is going to be its interface with the outside world and what internal data you
gone a use to build the functionality. So the first step is to define the “Input”,
“Output”, “Constant” and “Adjust” variables. The “Static” and “Dynamic” variables
can be defined as needed during the definition of the functionality of the FBOX, of
course all variables can evolve and are never fixed; at every time you can add new
ones and remove others. This step will be done in the “Parameter Editor” if you begin an
FBOX from scratch or it will be done in the source file of the FB for example; but in all
cases, the “Parameter Editor” will greatly help you for this kind of work.

When the interface of the FBOX has been defined, the second step is to write the
behaviour of it. This step can be done in IL code with the “Source Editor” of the FBOX
Builder or with the text editor of your choice or with FUPLA.

At that stage, your FBOX is functional. As third step, you can create a “Help File”
using the “Help Generator” of the FBOX Builder. This help file is based on the
comments you entered for each FBOX parameter, the help text you entered for the
Library and the Family and finally on the text, picture and link you add in the “Help” tab
that belongs to the FBOX.

It is now time as fourth step to test your Library, to do so you have to build it and
copy the FBOX files to the FUPLA directory “USR”. If you check in the option dialog
“Copy the files after build to:” and “Start Help compiler after build” all the necessary files
will be copied automatically to the right directory. Finally open FUPLA and create a
small test program with your new FBOXES and check them out. This project can be
added to Test projects in Info window’s “Files” tab for easier access.

The final step is the deployment of your Library. If you check the option “Create
Install Package”, after a successful build an “EXE” file will be created. This file is
created based on the Library Information you gave in the “Library properties” dialog in
the FBOX Builder. This exe will simply copy the FBOX files in the directory chosen.
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4.2

Create a Project

4-3

The project is the highest level of the FBOX Builder. A project can contain several
FBOX Libraries, FBOX Families and single FBOXES in different languages.

To create a project you have to choose the following menu:

By SAIA FBox Builder - C:'FB
F[-W Edit “iew Language L

B rewPr ojeck... Chrl-+M

Or you can directly click on the following tool bar button:

By SAIA FBox Builder

.J FI|E-' Edit  Wiew L
Lwil o

The following dialog will appear:

MNew Project ]

Project Mame

IMyPrDiectN ame

Projects Directory

|D:\5FB Prajects

Dezcription

L

Thiz project has been created to zhow the basic functionality of the FBO=

Builder

Help | 0K I

Cancel

- Project Name: This entry is used by the FBOX Builder as a name for the root

directory of all the data that belongs to this project.

- Projects Directory: This entry is used by the FBOX Builder as the root directory for
the projects. For each new project you are creating a new root directory can be
entered; this gives you another chance to organise your FBOXES.

- Description: This entry is only used internally, it will never appear in a help file or

what ever output files.

When you filled up all the entries, click on the OK button to accept or on Cancel to abort

the current task.

Important: All the languages must be added when creating a
project and should never be deleted. The Restore mechanism
is not able to restore more languages than the “Actual” project

languages number.
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421 Project Tips

- You can choose in the options dialog to always open the last project used:

Window  Help

Configure, ..

@ SALA Project Manager

- Key Generator

options. .,

General |Build I Direc:tn:nriesl Enviranmentl

— Autozave Option: ——— — Sumbaols
[+ Opened workspaces v Update symbal names in the source
¥ Froject deskiop v Update connected labels
[v Open last used project v Check symbol names

tMacro Prefis | g

Cancel |

Help |
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4.3 Create a Library

If you are currently creating a new project, the following dialog will automatically appear
when you clicked on the OK button of the “New Project Dialog”. But if you want to add a
new library to an existing project, you have to use the following menu:

Tl:n:uls Window Help

Ckrl+E

C Properties X

Backup

B Restare. ..

Rl | ihearse (=]

Or you can use the tool bar button:

Or in right clicking on an existing library tab of the Library Manager, you get the
following popup menu:

FirztLibrary |

EHE) P add
E e

You will get the following dialog:

Mew Library i l‘

Mame

IMyLibraryName

Boat Directon

ID:\SFB ProjectshhyProjectMamel
Dbject Directaony

IM_I,ILibral_l,JName

Dezcription

Thiz FEO Librany has been created to show the basic
functionality of the FEOX E ditor

Help | ] 4 I Cancel

- Name: the FBOX Builder will use this entry as file name when generating the
Library related files.

- Root Directory: The library you are creating will be place under the project
directory you just have created.

- Object Directory: This entry is used by the FBOX Builder as root directory name
for the Library. By default the library directory has the same name as the library.

- Description: This entry is used to describe the library. It is only used internally; it
will not be part of the help file generated by the FBOX Builder.
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4.3.1 Library Properties

All information that belongs to the library can be edited in the “Library Properties” dialog.
You can obtain this dialog in right clicking on the Library tab and choose the
“Properties...” menu:

ews Library. ..
add...
Remoyve

[elete
__Pgetes |

Advanced 3

You will get this dialog:
B
General | Help | Instal |

Hame Target File
IFilstLibrary IFilstLihrary

Boot Directory
| d:4SFBPrajects\prilY
Object Directony Help Filz

|FirstLibrar_l,- | _l

b ajor hinor Build Releaze
Wersion IEI ﬁ |IJ j IEI ﬁ Ilnternal j

Dezcription

Thiz FBow Libram waz created to show the basic functionality of the
FEox Builded

Help | ] I Cancel

- Name: This entry is Library name previously entered. The library name can be
modified; the library tab of the “Library Manager” will adapted.

- Target File: Specify here the library flenames (.LIN).

- Root Directory: The location of the current library. This field is read-only.

- Version: This entry is used to manage the modification of the library. Each time you
have to make changes in your library, you should increment the version. This way
you can keep track of your modifications in the release notes generated by the
FBOX Builder.

- Release: Internal means that the version will begin with '$' sign
Beta means that the version will begin with 'b’ sign
Official means that the version will begin with 'v' sign

- Description: This is the library description previously entered.
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We’'ll now have a look at the “Help” tab of this dialog:

rary Properties

This tab is very simple; the text you'll write will be displayed as “Library Overview” in the
help file generated by the “Help Generator” of the FBOX Builder.

In this chapter, we will not treat “Install” tab. Just for your information, the “Install” tab
contains all the data needed by the “Library Installer” of the FBOX Builder. This feature
will be explained later in the “FBOX Advanced” chapter.
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44 Create a Family

If you are currently creating a brand new project, the following dialog will automatically
appear when you clicked on the OK button of the “New Library” Dialog. But If you want
add a new family to an existing project, you have to use the following menu:

(NE Tools  Window  Help
E Mesv Library.. CErl+E
u Properties...

Backup
= Restare, ..
% Build Library Fz
% Build Help Shift+F2
@ Debug Fa

B3 Mew Family...

Or you can use the tool bar button: G
Create Package

Create Documentation, .

Or in right clicking on an existing family folder of the Library Manager, you get the
following popup menu:

add,., Macro
Imnpork k

Remove

Librarsy. ..
belete prany

Properhies. ..

[Mave U@
[Voe Do

Expand &l
Zallapse &l

advanced »

You will get the following dialog:

New Family ' x|

armne

IMyFamilyN are

Root Directom
ID:'\S FEProjectzihyProjectt ame\MuLibrant ameh
Dhbject Directan

IMyFamiI_I,IN ane

Dezcription

Thiz FEO¥ Family haz been created ta shaw the basic functionality
of the FEO3 Builder

Help | g I Cancel
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- Name: the FBOX Builder will use this entry as file name when generating the
Family related files.

- Root Directory: The Family you are creating will be placed under the Library
directory you just have created.

- Object Directory: This entry is used by the FBOX Builder as root directory name
for the Family. By default the Family directory has the same name as the Family.

- Description: This entry is used to describe the Family. It is only used internally; it
will not be part of the help file generated by the FBOX Builder.

441 Family Properties

All information that belongs to the family can be edited in the “Family Properties” dialog.
You can obtain this dialog in right clicking on the Family folder and choose the
“Properties...” menu:

e 3
add...

Irnpork L4
Remowe

Delete

Meve L
Meve Do

Expand &l
Caollapse Al

Advanced b

You will get this dialog:

Family Propetties x|

General | Help |

Mame

IMyFaminName

Boot Directom
|D:'\S FBProjectz\MuProjectM ameityLibramt ame
Object Directary

IMyFamiI_l,lName

M ajor irar Build
Yersion ||:| ﬁ II:| j ||:| ﬁ [ Intemal
Diescription

Thiz FEOX Family haz been created to show the basic funchionality of
the FBO Buider |

Help | ] I Cancel
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- Name: This entry is Family name previously entered. The Family name can be
modified; the family folder name of the “Library Manager” will be adapted but not the
family directory itself.

- Root Directory: The location of the current family. This field is read-only.

- Version: This entry is used to manage the modification of the family. Each time you
have to make changes in your family, you should increment the version. This way
you can keep track of your modifications in the release notes generated by the
FBOX Builder.

- Internal: If this check box is checked, the “Library Installer” of the FBOX Builder will
display during the installation the “$” character before the version number.

- Description: This is the family description previously entered.

We’'ll now have a look at the “Help” tab of this dialog:

Family Properties L EI

General Help I

The purpoze of thiz text iz to give to the user of pour brarg a quick
overview on what pour Family does )

Help | (] I Cancel

This tab is very simple; the text you’ll write will be displayed as “Family Overview” in the
help file generated by the “Help Generator” of the FBOX Builder.
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4.5

Create an FBOX

There are several possibilities to create a new FBOX with the FBOX Builder:

- Import an existing FBOX
- Import an existing FB or PB (Quick start example)
- Create an FBOX from scratch

In this chapter, to show you the entire link between the different parameters of an
FBOX, we’ll begin a brand new FBOX from scratch.

As example, we’ll develop a “Math” FBOX that will evolve through this chapter to the
“FBOX Advanced” chapter also. We will give some more functionality to this FBOX all
along the chapters.

You can create a new FBOX with the following menu:

S[-W Edit  Yiew Language L

(1 Mew Project... Chel+I
Open Projeck,..  Chrl+0
Close Praojeck

Backup Project. ..

Restare Project. ..

Mew FBox, .. Chel+-A
Add FBox, .,
Import FBo ¥

. SayE Chrl+5
i sz Al bl 4+-AlE45
El"' Close

ET Close &

Recent Used Projects ¥

Exit

You can also use the following tool bar button:

Or in right clicking the family in which you want add the new FBOX:

Macro g

Help Topic. ..

Impork g
Remove

Family. ..

Cuk

Copy
Paste

Delete

Library, ..

Propetties. ..

Meye e
[Mave Dawn
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You will get the following “New FBOX” dialog:

x

Mame

[Math

Boot Directomn

ID 4SFBProjectz\MyProjectt ameh iyl ibrart ame b oF amilph ames
Object Directany

[Math

Diescription

The FEDX implements the basic math functions

Help | 0K I Cancel

- Name: The name of the FBOX is very important, it will be used as default to be
displayed on the FBOX Face, the “Help Generator” will use it as topic keyword and
finally the FBOX Builder will use this name as default directory name to store the
FBOX data.

- Root Directory: The FBOX you are creating will be placed under the Family
directory you just have created.

- Object Directory: This entry is used by the FBOX Builder as root directory name
for the FBOX. By default the FBOX directory has the same name as the FBOX.

- Description: This entry is used to describe the Family. It is only used internally; it
will not be part of the help file generated by the FBOX Builder.

Click on the OK button to validate your entries or on Cancel to abort the process you
began.

If you clicked on the OK button, a workspace that belongs to the created FBOX is

displayed and a new FBOX node is created under the Family you have chosen for this
new FBOX.
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451 FBOX Workspace

The workspace is basically the tool to program and configure an FBOX. The workspace

belongs to one and only one FBOX.

Statuz it Face
I.-'-‘-.cti\-'e j I IMath Enabled [v
Werzion Mikar [nternal Pozition Width LED [T
ID j ID j I‘l j IEenter j |4 j Downloadable [n Run [~
Macro Exist Symbol  Accept Mame Default Mame
|_5aiattaTH | | Disabled =l
Accept Beference Default Reference
Advanced... | INut uzed j I
tin GEN Ihc Default Default Wanable Group

[~ Shetch ||:| j |1 j |1 j Ilj j |
Deszcription

The FBox implements the basic math functions

= =

Hide I

General I Suurcel Help I Todo I

1D | Label I Symbaol I Type | Media I Comment I

Math

T Inputl F Output El Constart | (] Dynamicl O Stz | Files

Graphic |

The upper part contains the following tabs:

- General: where you define the graphical interface of the FBOX.

- Source: where you edit the code (functionality) of the FBOX.

- Help: where you edit the Help topic that belongs to that FBOX.

- TODO: where the list of task which have to be done on the FBOX.

- optionally : Schematic : where the imported Fupla page is displayed.

The Hide button hides the Parameter Editor and the block info window (they are described

below).

The lower part contains on the left side the “Parameter Editor” where you define the
interface and the data needed by the FBOX. The right part of the workspace is called

the “Block info” window and has the following tabs:

- Files: where you can see the FBOX attached files and where you can navigate into

the workspace with double clicking on the node you want

- Graphic: where you see the graphical face of the FBOX you are building.

Important:

The first thing to do is to check the macro name of our FBOX because this name must

413

be unique. A good habit is to use your company name as prefix of the macro name or at

least an abbreviation like for example “Saia”; so the macro name of our FBOX will be

“ SaiaMath”
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4.5.2 Define the FBOX Interface

As first step, we want to implement only the addition of two integer numbers. To do so
we need to enter with two integers and go out with the result. We need also to define a

bit what we want as graphical interface.

1. Add two inputs to the FBOX

Select the “Input” tab of the “Parameter Editor”: | T Input

Right click on the “Parameter Editor” and choose the Add menu:

Imserk: g

Delete

Mave o
[ ave Do

Mene To g

Fimd.. .
Filker. ..
Shyo &l

And then fill up the different fields as follows:

Edae Triggerec‘ Stretched |T_I,I|:|e |Eu:umment

Label: The string displayed on the FBOX for this input entry.

Symbol: The string used in the source code to handle this input entry.
Edge Triggered: Used only in the case of a Boolean input to detect the
raising or the falling edge of this entry.

O O O

o Stretched: “Yes” means that this input entry is stretchable; in other words,

the user can choose how many of this input he wants.

O

function
o Comment: This comment describes the input entry and it will be used in
the generated help file to explain the FBOX parameters.

Add a second input for the second number to add, you should finally have
something like that:

Ma Ma Integer  First walue far our math operation

Type: This entry defines what kind of data format we handle for this math

D |Label Symbol Edge Triggl Stretched |Tj,l|:ne |I:|:umment
0 | Muml SymMuml | Mo Mo Integer  First walue far our math operation
1 |Hum2 SymMum2 Mo Mo Second walue for our math operation

:|: [nput |_:|: DutputlE Eu:unstantl () Dynamicl 0 Staticl Om .-’-'-.u:liustl
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2. Add one output to the FBOX

Select the “Input” tab of the “Parameter Editor”:

Right click on the “Parameter Editor” and choose the Add menu:

Wl
Imserk

[elete

Mewe U
Mave Dawn

Mave Ta g

Fimd. .
Filker, ..
Shio &l

Help

And then fill up the different fields as follow:

IDv | Label Surnbol | Static IStretched |T_I,I|:ue |Eu:umment
0 |Res 3 harked Static Mo Integer ' bath operation resulk
_:E | Lt :|: Output IE Eanstantl ) Dynamicl O Statin:l Om Adjust |

o Label: The string displayed on the FBOX for this output entry.

o Symbol: The string used in the source code to handle this output entry.

o Static: Static means that the media that belongs to this entry is used only
by this FBOX; in other words, this integer value can only be changed by the
current FBOX and no other. The Marked Static simply asks FUPLA to
display a small sign on the entry to show the user that it is static. With this
option, FUPLA will reserve a static variable for this output and draw a small
sign to show to the user. For the FBOX Developer, that means he does not
need to write that output at each cycle, it is done automatically by FUPLA.

o Stretched: “Yes” means that this output entry is stretchable; in other words,
the user can choose how many of this output he wants.

o Type: This entry defines what kind of data format we handle for this math
function

o Comment: This comment describes the output entry and it will be used in

the generated help file to explain the FBOX parameters.
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3. Play with the Graphical parameters

Saia-Burgess Controls SA

On the “General” tab of the workspace you can increase the “Width” of your FBOX
up to 10 and maybe choose the “Position” of the FBOX name to “Center”:

Pasition

WWidth

Center

j|1n =

The “Graphic” tab of the “FBOX Navigator” should display the following FBOX:

-Num1  Resl
FNum?2

Math
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4.5.3

Write the FBOX Functionality

When the FBOX interface is defined, we must write the code that will give the behaviour
of the FBOX.

Maybe we should first have a look at what the FBOX Builder has generated for us so
far. Click on the “Source” tab of the [ 7 workspace:

This is what you should get:

=10 x]
_SaiaMath HACRO Uers, ; Uersion number _-J
SymHum1, ; First value for our math operation
SymHum2 , ; Second value for our math operation
SymRes, ; Hath operation result
Hame ; FBox Hame
1 |$IMIT
2 |; TODD : add FBOX initialization code here
3 |SEMDINIT
4
5
6 |SIFHR {uersy
7
8 |SEMDIF
El
10 |; ToDbOD : add FBOX code here
L 8, Cal 56 [~ Read-Only
General SnurcelHE“J I Todo I ﬂl

In the upper pan, you can see the macro header generated by the FBOX Builder. This

part is read-only and it is entirely managed by the FBOX Builder. What you can see in

this macro header:

- _SaiaMath: It is the name of the macro we have chosen in the previous steps.

- Macro: It is the reserved keyword for the macro declaration

- Vers: ltis the version number of the FBOX that is passed to the macro if you want
make further test related to the version.

- SymNum1: It is the symbol of the first input parameter we defined in the
“Parameter Editor”.

- SymNuma2: It is the second input parameter.

- SymRes: It is the symbol of the output parameter we defined in the “Parameter
Editor”.

- Name: We did not change on the “General” tab the “AcceptName” entry. We left it
to “Optional” that means the user can give a name to his FBOX and that name is
passed to the FBOX macro where it can be used for example to define groups.

And in the lower pan is actually where you must write the code of the FBOX. In most
cases, an FBOX has some data that needs to be initialised when the PCD starts; the
initialise code must be placed in between the “$INIT / SENDINIT” directives. The code
that will be executed during the normal program cycle must be placed after the
“SENDINIT” directive.
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For this first step in the “Math” FBOX development, we have decided to implement a
simple “add” function that can be written in IL as follows:

ADD SymNum1
SymNum2
SymRes ;;Result of (SymNum1 + SymNum2)

For this function, we should initialise all the parameters with the “0” value; we should
add the following lines as initialise code:

LD SymNum1

KO

LD SymNum2
KO

LD SymRes
Ko

Here is the source you should get:

1 |$IHIT

2 |; TODD : add FBOX initialization code here
3 LD SymHum1

4 K B8

5 LD SymHum2

& K B8

7 LD SymRes

8 K B8

3 |SEMDIHIT

10 |$IFHB {uers>

11 |4EHDIF

12 |(; TODD : add FBOX code here

15

14 ADD SymHum1

15 SymHum2

16 SymRes ;sResult of (SymHumi + SymHum2}
17
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4.5.3.1

FBOX LED Handling
It is possible to show the internal status of an FBOX when you are online with FUPLA in

adding a LED on its face, which is red in a certain state, green in another state. When
you are offline, this LED stays grey.

To add this LED you just have to select the “LED” checkbox that is situated on the

“General” tab of the workspace:

18] x|
TE |G|
Erabled [«
LED:
Downloadable In Bun [~

The result on your FBOX is the following: Math ©
Num1 Resh
Num2

This LED is linked to static flag, which is automatically added when you select this
option. Click on the static tab, and fill the Default Symbol like this:

ID |Label Symbaol |E|:uunt IMedia |Default Symbol [ Comment
1] LED 1 Flag LedFlag LED static symbal

T Inputl - Elutputl = Ennstantl ¢} Dynamic () Static | On .-’-'-.u:liustl

Now fill the Default Variable Group in the General tab like this:

il [
1=} Default Reference
]|
Default Default " ariable Group

{ IEI j IMyFBDH?.params{

ic math functions =i
(=

Now when an FBox like this is added to a Fupla page, the led symbol will appear in Symbol
Editor. The symbol's name will be: MyFBox0.params.LedFlag. After adding an other FBox, a
MyFBox1.params.LedFlag symbol will be added to Symbol Editor and so on.

Note:

If the Default Variable Group is not filled, no symbol will be added to Symbol Editor, even

if they are defined in the Static tab - Default Symbol cell.
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And you can also have a look in the “Source” tab of the workspace, now the
macro header has one more parameter called “LED”.

_Saiakd ath kaCRO Wers, 2 Werzion number
SymMumi, ; First walue for our math operation
Sy umz, : Second walue for our math operation

SymBes, ; Math operation result
—» LED. :LED static symbal
Mame  ; FBox Mame

In changing the state of this “LED” flag in the macro, you change the state of the LED of
the FBOX. The FBOX LED will be red if this flag is SET and green if this flag is RESET.
We can check if the operation we did, gives an overflow and if yes, we must SET the
“LED” flag with the following code:

ACC E
| JR L HoError
SET LED

HoError:

The “ACC E” line place the accumulator to high if an error occurs or to low if everything

is normal.
The second line “JR L NoError” means that if the accumulator is low jump to the
“NoError” label otherwise execute the “SET LED” code line.

In case of an overflow, now the LED of the FBOX will be red. The only way to make it
green again is to reset the “LED” flag. Usually to do so, the best way is to add a “Reset”
button in the FBOX Adjust and View dialog window. The Adjust and View variables will
be treated in the next chapter called “FBOX Advanced”. Anyway we will finish that
FBOX and introduce you at the same time without going in the details into the Adjust
and View Variables.

4.5.3.2 Add a LED “Reset” Button
To add a button, we must add an Adjust variable in the “Parameter Editor”. The easiest
way is to use "Create adjust parameter" context menu item in Static tab.

Swrnbal Count tedia

Add
Insert

Flag

Delete

[ ]
ynamic ¢y Static | Om .ﬁ.diustl
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Field Settings dialog opens automatically Fill the fields like this:

Field Settings 1,1

4-21

Preview
area

Description
Text

Help Text

[Reset LED...

Rezet |

General

Type Label

¥ Wisble — 0

IButtDn j

Text

|LED

\IHeset LED...

Description

[dest

IIn zaze of an overflow, clear the emor

= Symbol

Static Index

Caomstant fior initialisation

|LED

Init Value of
the Button

Check the parameters in

[0 %] [Ledinit Symbal

[~ Cannat Locked

Buttan |

Access Level

|

Cancel

Freviaus

e

get next or prev.
adjust item

Dizplay
Types Mod

String List

= [al

I"/os - shing

Walue /I'T,erct

Init W alue a

_

Value to
send when
clicked

Button caption

Help

and fill the remaining fields

Om Adjust I

D | Label

Symbaol

Type

|"-.-"isi|:||e |Default Symbol | Comment

LED

Button

Yes

Feszet the LED

The first result on the FBOX face is the small black down left corner, which means if you
double click on it a dialog will appear as follows:

Fiead Al |

wadribe gl | SelDefauItsl

|t

B3 adjust and Yiew Yariables '

| Help |

=101 x|

Cloze |

Insett

Delete

Mowe L4

Field Tvpe 2
W Misible

Show all Fields

e, |

iHeset LED:... R ezt |

on |
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So now the result is when you are online with FUPLA and an error occurs, the LED of

the FBOX will get red and you can reset that error in clicking on the “Reset Button” we
just defined:

In case of an overflaw, clear the errar,

Adjust: Math

Math'A
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4.5.3.3 FBOX Version Handling
The version that you have defined in the “General” tab of the workspace is translated in
the following format:

Yersion Flirr Internal |]|'”—> 101 001
|1 2 |1 2 |1 =

-

Werzion Kinar |nternal
= 2[ 2 ﬂl]::> 515005

The range of the version number is 0 -> 599.999. Basically the number version is
calculated with the following formula:

VersionNumber = {[(Version * 100) + Minor] * 1000} + Internal

To check the version of the FBOX you can use the following code lines. The two first
lines have nothing to see with the version, but take it as a small tip to avoid the warning
on each variable that you didn’t use in the macro when you compile your FBOX in PG5.

$IFME <MameHledéd):
$EMDIF

$IF Vers<10001
$Ermor Matk: Old Fbow nat anymone supported.
emitm

$EMDIF

The instruction “EXITM” simply skips the remaining code and directly exit of the macro.

You can also check for example the PG5 version that your library or FBOX supports. It
exists pre-defined symbols that give you the chance to check parameters like Library
versions, PG5 version and so on. For more details on this subject, have a look at the
“SAIA Instruction List Help” under “Pre-Defined Symbols”.

4534 Using “Block” Directives
When developing FBOX, sometimes you need that a code part is executed in a certain
block like special “XOB” or even if you develop an FBOX that must run with GRAFTEC
you might want that a special piece of code runs in a COB.

The directives “$COBSEG” and “$XOBSEG” allows you to place a part of your code in
the block of your choice.

Note: If a part of code uses an XOB for initialisation, then you Enabled [v
should uncheck the "Downloadable in Run" checkbox on the

"Global" tab in order to inform Fupla, that the project which is LED'I/
using that FBox, cannot be downloaded in run. ‘Dawnlaadable In Rur v

For more details on this subject, have a look at the S-Edit help.
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4.5.4 Using TODO and History

The TODO and History functionality of the FBOX Builder is meant to help the FBOX
developers during his working process. It is simply a list of tasks that must be done and
when those tasks are done the go in the History list.

In our example, there is two TODO items generated automatically by the FBOX Builder:

1 |$INIT

2 |; TODO : add FBOX initialization code here

3 LD SymHum1

4 K @

-1 LD SymHum2

& K @

7 LD SymRes

g K @

go [SENDINIT TODO generated
11 |$IFNB <NamJﬂLedndj> by the FBOX
12 [sEworF Builder
13

14 |$IF vers>1080805

15 |$ERROR Math: 01d FBoy/ not anymore supported

16 exitm

17 |$ENDIF

15

12 |; TODD : add FBOX code here

z0 ADD SymHumi

21 SymHum2

Z2 SymRes ;sResult of (SymHu

R

Have a look at the TODO list in clicking the tab of the workspace:

B SaiaMath
Action ltem | Priority |k odule IEDmment I‘u"etsion
add fbow initialization code here [:\SFEProjectsih yProjectt ameh byl
add FEOX code here 3 D:\EJ% Projectzy pProjectt amehhdyl

- Action Item: Description of what needs to be done.

- Priority: Level of priority that needs to be done. The levels are 1, 2 or 3.
- Module: The file path in which the TODO is.

- Comment: Sentence that belongs to this item.

- Version: Current version of the FBOX that is concern by this item.
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4541 The TODO types

1. There is a TODO window if you click on the Todo tab in FBOX main window, it is
possible to add TODO s there using the context menu.
Note : Those TODOs will appear only in this FBOX's Todo window.

| Generall Scuun:el Help  Todo Show I

2. You can use toolbar icon to display the Todo docking window. This window shows all
Todo's of the FBOXes in the library

[TEEF &
B

oy

hiowsfHide Todo List {Crl+AI+T)
[N = []

[y ]

Use the context menu - add to add a TODO for the library.
You can check the scope under Module label

| ﬂ Action lterm |Priority IModuIe Con
add FBOX initialization code here 3 [:\SFBProjectz\MyProjectMame\t yLibrar® ame sk amilyl
add FBO¥ code here 3 [:ASFBProjectz\MyProjectMame\tMyLibrar® ame\MyF amilyl

ér--1_',' library TODO 3 [:ASFBProjects\MyPrajectM ametMyLibram® ame',

KN

3. And it is possible to add TODOs in editor too
This item's background is light grey.

1. Call context menu with right mouse click and choose “Insert Todo” menu:

2. You will get this line in the source editor:

ltem date Put this in FBOX version
and time release notes

27
258 |HoError:
29 |;ToDO 3 -c28/785/720085_13.27 .18 —r —-uv1835:<what to do;<{comment:

Priority: 1..3

—_—

Action ltem Comment of

Description the ltem

You just have to edit this line, as you need. The Item of the list will be updated.

Tip: Double clicking an item in the list, brings you to the item in the editor.
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4.54.2 What about History items
As described in the previous lines, a TODO that is marked as DONE becomes a history
item.
To mark a TODO Item DONE, you have to right click on the TODO line in editor or in
Todo window to call context menu and select "Done".

Our example will ook like this after marking the both TODO as DONE:

;DONE -c28/8%/720685_13.44.48 - —vi1835: add FBOX code here
ADD SymHum1
SymHum2

SymRes ;sResult of (SymH

The lines are now marking with the tag “DONE” with the date and time of the operation.
These two items are not anymore part of the TODO list but now they are part of the
history list. You can check that out the following way:

1. Click on the “Todo” tab of the workspace:

2. To see the History list, right click in the TODO List area and choose the “Show
History” menu:

&dd
Delete

E1x ] n]
[one

i

3. You get the History list as the following:

_SaiaMath -0l

Action [tem Friarity IMu:uduIe |D:umment I‘V’ersiu:un |F|e|ease Mate |
3 [D:ASFEProjectz\MyPrajectM ame Mol 135 Ve

v

This item will appear in
release.inf file after each build
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4.5.5 Create the FBOX Help Topic

As we have seen in the previous paragraph, the FBOX Builder is able to generate a
help file that belongs to the library level.

The help file has a structure that is pre-defined by the FBOX Builder, which looks like
this:

Help Topics: MyLibraryName

Contents | Index | Find |

Library overview. Text
Click a topic, and then click Dipl written in the Library
properties dialog.

Qﬂl kyLibrargM ame /
Owerview

ﬁ Family Level
|:[;|] b wF armilyM arme

Overview _——— Family overview. Text

m written in the Family

AN properties dialog

A node for each
FBOX of the Family

Library Level

The Library and the Family level are very simple, basically the only hand you have on
them is the text you entered.

For the FBOX level a structure is pre-defined but you have quite a lot of possibility to
customize your help. Click on the “Help” tab of the workspace:

FBOX Graphical FBOX Parameter list with
Interface their comments N

" =
Hum1 First value for

This FBOX has been developed to show the functionalities of -]
FBOX SAIA Builder.

Add a
picture

Upper pan where you can
add Text, Link or Picture. Add a table

1|

The inputs of this FBOX must be two integer n| Add alink
The output is the result of the uF the—Ttwo Input nu

Your own —\ _|LI
keyword list. | r

Lower pan where you can Set font stvles
| Feywords  |addition add Text, Link or Picture. Y J%

Add a
keyword
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4551 Add a New Picture

You can add the picture you want in the upper or lower part, simply place the cursor

where you want insert the picture and click on the button and then browse for
your picture.

4.5.5.2 Add table

4553

4554

You can add tables in the help too. Use EI button to call Table Editor

[E2|FBE Table Editor oY ] |
first zecond third
11 1.2 1.3 Cancel |
addition substraction Gl
g a0 E B
Row:
£ >
It looks like this in the editor and like this in the help:
{table
first second third |
1.1 1.2 1.3 . .
addition substraction first second third
* - 1.1 1.2 1.3
addition substraction
\table}

+ -

Add a new Link

There are links that are automatically generated like the link between the FBOX and the
Family or between the Family and the Library.

But you can add your own links between what ever you want. To do so, you have to

write text you want to display as link, select it, click on the button and finally
replace the "<MacroName>" to topic ID you want link to.

The topics ID are defined as follow: IDH_Keyword
For example the link to our library looks like this: IDH_MyLibraryName

Font style buttons

Select the text you want to format and press:
EI for Bold 7 for Italic E| for underlined ﬂ| for Header style

4.5.5.5

Add a new Keyword

The default keyword is the Macro Name and the FBOX Name, one of these is used by
FUPLA to call the right help topic according to the current FBOX.

But you can add some other keyword that you can use inside the help to make your
own link to it. To add a new keyword, you can directly type in the keyword edit field or
you can select a word in the help editor and then click on the button.
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4.5.5.6 Help Files Pre-defined structure

Each level of the Help has also a pre-defined structure. In the following picture, you will

see the look of each level:

1. The Library overview:

L

MyLibraryName

YYersion 0.0.0

The purpose thhisﬂmhe user of

your library & quick overview on what your library does.

Families

MWyFarmilyMarme

2. The Family overview:

MyFamilyName

YYersion 0.0.0

The purpose of this text is to give to the user of
your library & quick overview on what this family does.
FBoxes

hlath
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3. The FBOX description:

FBOX Name
Math Link to the FBOX Family
Family: by FamilyMame FBOX Name, Macro

name and version.

Marme: kath

kacro: _Saiakdath

135 FBOX Graphical
o interface.

“Yarsion:

Math @
MNum1Resh
[umz2

Description

This FBO® has been dewveloped to show the functionaliies of the SAlA FBOX Builder.

The inputs of this FEOX must be twao integer numbers,
The output is the result of the addition of the two input numbers.

first second third
1.1 1.2 1.3
addition substraction

+ -

Input

Muml  Firstwalue for our math operation

Mum? Secondwalue for our math operation

QOutput

Fes hdath operation result
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4.6

4-31

Generate Output Files

Now that everything is ready, the FBOX functionality is defined, the help files also, we
can generate all the files needed by FUPLA to fully run our FBOX.

There are two different processes that you must start, the build of the FBOX Library
itself and the build of the help file.

You start the first process in clicking on the tool bar button:

You can start the second process in clicking on the tool bar button: 5k

But you can also select the option “Start Help compiler after Build” (View -> Option)

options x|

General Build | Direu:tu:uriesl Envirunmentl

— on Build — Advanced

v Save opened ‘Workspaces . .
o B " ¥ Increment ibrar version nurmber

[v Clear Message Window [ Dt it helh
[T Dizable W amings
v Dizable Syntax Checking

v Start Help compiler after Build

v Create Install Fackage

[T Create Groups for Syrbals

v Copy the files after Build to |C:\Pragram FileshSAl4-Burgess\PGE 1_44Li . |

Help | k. Cancel |

Before generating the files, you should select also the “Copy the files after Build to ” and
select the “Usr” directory of the PG5 library folder. If this option is not selected, you'll
have to copy by hand all the generated files in this directory to be able to use your
FBOX in FUPLA.

The "Create Install Package" results an installable executable for installing the FBOX

library.

If the option “Disable Syntax Checking” is checked, it means that only the FBOX Builder
checks the FBOX definition; otherwise the PG5 assembler checks each FBOX.
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Library
Build

Help
Build
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So after the Build process is terminated, you get the description of what happened
during this process in the message window. You should get the following messages:

Message Window

Build Started: 2005, 05, 20. 15:53:68
[:%5FBProjectshMyProjectM ameMuLibrarmM ameh,
[:%5FBProjectshyProjectM ametuLibrareM amet_libfileshkyLibranM ame. DFF File Updated

S-Azzembler checking...: "D:ASFBProjectzhMyProjectt amehhylibrarmt amet, libfilezhhyF amiloM ameCheckSyn SEC

Build Successfull: : "D:ASFEPojects\MuProjectt ame'MuoLibrarmt ameh, libfilesibuF amilyH ameCheckSyn SEC"
Build Successfull: *arnings: 0 Erors; 0 Fatal Errorz 0

( Help Compiling started:

icrozoft [R) Help Compiler

HCRTF 4.03.0002

Copyright [2) Microzoft Corp 1330 - 1335, All rights reserved.
mylibraryname. bipj

Topics

< 3 Jumps
4 K.epwords

1 Bitmap

Created "D:A\SFEPoects\MuProjectM ame'MuLibrareM arme’, libfilestMylibrargt ame. hip'', 13,158 bytes
Bitmapz: 2,559 bytes
Compile time: 0 minutes, 0 seconds
0 notez, 0 warnings
\ Help Compiling finghed.

Release notes "0:ASFBProjectzhMyProjectt amehhyLibrargM ame’, libfilez\Felease. inf"' updated.
Copy include files ... A
Copy generated files ...
File: "C:\Program FileshSAlA-BurgesshPGE 1 4\LibehUerhbulibrart ame. dif*!

File: "'C:\Program FileshSAlA-BurgesshPGE 1 4\LibehUerhbdulibrart ame. hip'' . .

File: 'C:\Prodram Files\SAlA-Burgess\PGE 1 45Libs\UsriMulibraryb ame. crt" > | Files copied to
File: "C:\Program FileshSaAlA-Burgesz\PGE5 1 4hLibshUzrMoF amilyt ame. def" target directory
File: "C:\Program FileshSaAlA-BurgeszhPGE5 1 dhLibshUzr\MoF amilyt ame. ids"

File: "C:\Program FileshSalA-Burgeszh\PGES 1 dhLibshUzr\MoF amilyt ame. lib*
File: "C:\Program Files\SaAlA-Burgeszh PGS 1 dhLibshUzrboF amilyt ame. sug' 7

Tip: To open a file listed in the Message window just double click on it.

Finally open FUPLA, select the “User” library, the “MyFamilyName” family and the
“Math” FBOX, you get the following result:

B FEox Selector ]
Standard I Application I
FirstFarnily
- MyFamilyhame
{} Math
Uzer I Lau:h:lerl Favorites
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4.7 Documentation Generator

The FBOX Builder allows you to generate the documentation that belongs to your
project. You have the choice between generating your documentation in RTF or in PDF
format.

To generate your documentation, you just have to select the “Create Documentation...”
sub-menu in the main “Library” menu.

N Ee M Tools Window Help

E Mew Library, .. Ctrl+B
Properties...

Backup

Restare, .,
#% Build Library Fz
£ Build Help Shift+Fz
E Debug Fa
Mews Farnily. .. Chrl-+HM

Create Package

You get the following dialog:

Create Document E m |

Sawve in: Iﬁ'::}FBEF'rDiect ‘Vl & 1] £F Fo

E Browse for the e

EerShu:upPrj )
location of your

documentation file.

[ .

E

Fe
TIE!
i

My Documents

Choose the
format of the
generated file.

File name: IM_I,IF'ru:uieu:tDu:uc ' / j Save I
Save astype:  |Rich Testfles ("] / = Cancel |

Give a name to the
generated files.
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After having clicked on the save button, the following dialog popped up:

Select the
documents you want
be part of your
documentation

What FBOX documents
do you want in your
documentation

Create Document m |

— Generated Filez

v Help File

[+ Felzaze Motes

— General————————
/_
v Libramy Information

[ Farily Infarmation

At what level do
you want your
documentation

— FBox
— Range — || What FBOX must
be Source & Al ; be part of your
/IF Help documentation
7] " Selected FEox
[+ Configuration
0 d FB
[ History pene oxfes]
[V Todo

Help |

0k, Cancel
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4.8 Add-Tools to FBOX Builder

FBOX Builder gives you the opportunity to add your own tool in its environment. For
example you can add the Text Editor of your choice and for example configure the
extension that belongs to it.

As example, we will add S-Edit to our environment:

1) Call the configuration dialog in clicking on the following menu:

Window  Help

[j.:.r.FigurE. oo

! @ SALA Project Manager

You get the following dialog window:

Path of the Browse to
added tool. the tool.
M ame I Dezcription / / I IE:HPngram FilezhSAlA-Burgess'\PGE 1_4\5edit
Parameters Parameter
Add a I list needed
new one. when calling
v A&dd Tool ta the Tools menu the tool.
E;féfe;he e Display Tool
I”‘ E ditar Name in the
one.
Dezcription menu
Iedit-:ur
v Assignto extension  |erc def
— | Youcan assign

file extensions
ﬂl e Lance 15 the tool.

2) Now when inside the FBOX Builder you double click on a “SRC” file, S-Edit
will be called to display this file.

To add more than one extension to an add-on tool, you just have to add it more than

once with different extensions but with the “Add Tool to the Tools menu” checkbox
unchecked.
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5 FBOX Advanced

In this chapter you will see with an example the advanced features of the FBOX Builder,
the basics was treated in the previous chapter.

To avoid symbols naming clash with existing FBOX libraries, you can contact SAIA-
Burgess Controls Call Centre to get a list of registered symbols prefixes that you must
not use; or if you plan to develop and distribute in a large scale your own library, you
can apply at the SAIA-Burgess Call Centre to register your own prefix.

SAIA-Burgess Controls Call Centre: pcdsupport@saia-burgess.com

5.1 Adjust and View Variables

The Adjust and View variables are maybe the most complicated part of the FBOX
Development but also the most powerful feature. The FBOX Builder greatly supports
you to make full using of the huge possibilities that is given to you with the Adjust and
View Variables.

This kind of variables gives a chance to the FBOX user to modify the some FBOX
parameter before compiling the FUPLA program or even during the run of the PCD
program. When declaring an Adjust and View variable, the FBOX has a dialog window
that belongs to it. Each line of this dialog corresponds to one Adjust and View variable.
Here below you have an example of what could be on this dialog window:

Readtll | witeal | SetDefauts | o | Hep | ok | cancel |

|Samp|ing rate [sec] ﬂ

|Fact|:|rF' ﬂ

|Fa|:t|:|rl ﬂ

|Fa|:t|:|rD ﬂ

|Dead Rarnge ﬂ J J

|EIitRES|:|Iuti|:|n ﬂ 3 bits =] ﬂ ﬂ _____________________

An FBOX which has a dialog window attached to it has its down left corner black as

shown below it is displayed in FBOX selector too:
.......... Sperial
N L e Carmmunication

- {T} SASI 5-Bus Mast
- {} 5ASI 5-Bus Slave
te L b SASI 5-Bus Exte
A {I SASI 5-Bus M:
- {} 55T 5-Bus Slave
i I} 5451 5-Bus IP Ex

@\ ]
1S

You can open the dialog in double clicking on the FBOX.
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There are several types of adjust variables as described below:

Online View variables are static variables that can be visualised during the execution
of the PCD program. They can be Flags, Timers, Counters or Registers.

Online Adjust variables are static variables that can be modified and visualised during
the execution of the PCD program. They can be registers, flags, counters or timers.

The FBOX user when programming in FUPLA initialises Offline Adjust variables. This
kind of variables does not need any static variables because they are passed as
constant to the FBOX macro.

Button is associated to static variable; they can be registers, flags, counters or timers.
When a user presses an FBOX button, FUPLA transfers its default value to its
corresponding static variable.

Button with View is button like described in the previous lines, the only difference is
that a View belongs to it to visualise the content of the static variable that is link to the
button in question.

Alternate View variable is used to show in the view window a different variable as the
one, which was previously defined in the current adjust variable. This feature is
exclusively used today for button with view.

Comment is used in an Adjust Dialog window to comment or create sections in a list of
adjust and view variables. Double clicking on these fields gives the description
associated with the variable.

Here is how those variables are represented in the dialog window:

By adjust and Yiew Yariables M=l &3

Fead Al | frite Al | Set Mefaults | [lj=] | Helm | Cloze

IThis iz a Wiew vanable

|
IThis iz an Adjust and Yiew variable ﬂ I"v"alue j ﬂ ﬂ

IThis iz an Offline Adjust wanable ﬂ I"v"alue J
IThis iz a Button B uttor
IThis iz a Button with Wisw Buttar

IThis iz a simple Comment

IThis iz an Alternate YWiew [of a Buttan] Buttar

After this quick overview of the possibilities, it's time to go in the details of each variable
type.
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51.1 Online View variables

I's now time to make our example FBOX called “Math” a little bit more efficient. We can
for example add three View variables to have a look at the numbers of the mathematical
operation, entry numbers and the result. As reminder, our example does just an addition
of two integer numbers.

As described in the previous paragraph, an online View variable is linked to a static
variable; the best way to add an online View variable to our FBOX is to first add a static
variable and based on this one create a View variable as follow:

1. Select the “Static” tab of the “Parameter Editor”

2. Right click on the “Parameter Editor” and select the “Add” menu:

MI
Insert

[Delete

Create adjust parameter

Mave g
[Mave Do

[Mave Ta g

Fird. ..
Filker. ..
Shioa &l

Help

3. Enter the following lines:

Hbr 1 Register Murm15Static Static reqizter of the first number
Hbr? 1 R eqister Huma5tatic Static reqgizter of the second number
Rezult 1 R eqister RezultStatic Static reqizter of the rezult

4. For each of these lines, make an Adjust and View variable in right clicking on each
line and select the “Create adjust parameter”:

add
Imsert
Delete

Create adjust parameter

Maowe Lip
Mave Dowwn

Maowe Ta L4

Find. ..
Filker...
Sk &l

Help
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5. Each time the Field settings dialog is opening. We must complete the properties
dialog of each View variable:

Field Settings 2,2 )

IFilst MNumber Yalue

0w |

—General v Visible o
Type Label

IN'-I Cancel

W ariable Wiew

Text -
IFirst MHurmber Y alue Previous
Description [l £t

i3

IThis 1= the first entiy number for the mathematical operation

—Symbol
Static Index

[Mbr o =

[T Cannot Locked

Wiew I

—Display
Typez bod

I-"/od . decimal LI Iﬂj

Help
6. C
lick on the “Adjust” tab of the “Parameter Editor”
7. Complete the adjust lines as follow:
Ml Mbrlad Wariable Wigw Y'es Yiew variable number 1
Mr2 Mbr2ad Wariable WView Ve Yiew variable number 2

Rez Feztd) Wanable Wigw N Wiew vanable result

You can see that the links with the static variables are labels Nr1, Nr2 and Res that
must be the same as the static one.

If you double click on the FBOX graphical interface, you get this dialog:

Adjust and Yiew Yariables =101 x|

Bead Al | sairite il | SelDefauIt&l | it | Help |

FRezet LED. .. Reset |

Firzt Humber ' alue

Second Mumber Value

Flelels

Result Y alue

The “LED” was defined in the previous chapter.
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8. Now that everything is defined, you have to write the code that is going to write the
values in these static registers we have just declared. Go in the source editor, the
macro header looks like this:

__SaiaMath HMACRO Vers, ; Version number
SymNum1, ; First value for our math operation
SymHum2 , ; Second value for our math operation
sSymRes, ; Math operation result
LED, ; LED static symbol
View Hbr1, : Stat%c reg%gter of the First number
) Hbr2, ; Static register of the second numbepr
Variables Result, ; Static register of the result
LedInit, : Reset the LED
Hame ; FBox Hame

Copy each number in the View variables as follows:

19 | ;done -cZ2@/765/728085 13.44 48 -¢ -v1835: add fbox code here

z0 ADD SymHum1

21 SymHum2

Z2 SymRes ;:Result of (SymHumi1 + SymHum2}
23

4

Z5

26 |;;Copy in the Uiew Variable static registers

27 COPY  SymMumi Write the values in
32 Hbr1 the static registers
20 COPY aﬂ:g"mz I that belongs to the
31 COPY  SymRes View variables.

32 Result

33

34

55 ACC E

36 JR L HoErvror

37 SET LED

38

35 |MoError:

40 | ;TODOD 3 -c28/85/72885 13.27 .18 -v -u1835:<{what to do>;<{comment>

9. You can now check the result of your work in going in FUPLA, place your FBOX,
download it and go online with your PCD. In FUPLA you should get something as
follows:

Read Al | rite all | SetDefauItsl Info | Help | Save I Cloze |

Reset LED.... Reset |

|FirstNumbervaIue... |1D

|Se|:|:|n|:| Murnber value... 20
|Resu|t of the operation... 30
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5.1.2

5-7

Online Adjust variables

In the previous paragraph called “Online View variables”, we have described how you
can link static to View variables to display them in the Adjust and View dialog window. In
this chapter do not want just to be able to visualise the variables, but also to be able to
modify their values. Of course we don’t want to modify the result so we will just adapt
the to entry numbers, in fact the modification is very simple.

1. Click on the “Adjust” tab of the “Parameter Editor”
2. Modify the lines that correspond to the two entry
numbers as follow:

Nr1 Nbr1Adi Yes Viey
2 M2 MHbr2dd) Online Yes Wiy
\ /7
®©
3. You get the following dialog window when clicking on the FBOX graphical interface
B adjust and Yiew Yariables !El m

Fead &l | Wirite Al | SetDefauItsl

IHeset LED...

T
Bl

IFirst MHumber value

ISechd MHumber value

IHesuIt of the operation

This is it, but you could just maybe add a “Range” of accepted value in the properties
dialog of each Adjust and view Variable that you get in right clicking on the “Parameter
Editor” and choose the “Properties” menu as follow:

Add
Inserkt
Delete

Propetties. ..

PreMiew, ..
Show assigned skatic

Mavee L
Mg Down

Mive Tio g

Find. ..
Filker ...
Sy &l

Help
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—Dizplay
biod
2 05

Default Value

Typez
I #Zd: decimal

it % alue

o [0

R ange
|u..1 000a

RN

\70/

You have to modify the source code of your FBOX, as you remember, we add two
FBOX Inputs that was registers as entry values, to modify the entry values we must
copy the values of our Adjust variables in the Input registers. The code looks like
that:

;done -c2@/05/2005_13.44.48 -+ -v10835: add fbox code here
copy Hbr1

SymHum1

Hbr2

SymHum2

CopPy

ADD SymHum1
SymHum2
SnRes ;:Result of (SymHum1 + SymHum2)
copy Result

SymRes

;;Copy in the View Variable static registers

ACC E
JR L NoError
SET LED

You should also initialise the static variables Nbrl, Nbr2 and Result during the start up
of the PCD as follow:

=]
1a
11
12
13
14
15
1a

LD Hbr1
a
LD Hbr2
a
LD Result
a
SENDINIT

As you can see, the two “Inputs” of the FBOX Are useless now, we could remove them!

5.

PG5-WorkShop

| & adjust: Math H=E

You can now check the result of your work in going in FUPLA, place your FBOX,
download it and go online with your PCD. In FUPLA you should get something as
follow:

Read Al | Wike all | SetDefauItsl Info | Help | Save | Cloze |

ResstLED . Reset |

ﬂm ﬂﬂw
ﬂau

|Resu|t ofthe operation... 40

|FirstNumber\taIue...

|Secund Number value. ..
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5.1.3 Offline Adjust variables

This kind of variables are not linked to a static variable but are passed as constant to
the macro that belongs to the FBOX. The FBOX user has to select before the
compilation of his FUPLA program the value he wants for his parameters.

What we could do in our “Math” FBOX is to add a choice for the user. We want to add a
multiplication operation. It would be better of course to be able to do this change online
but we have already treated the online adjust variable in the previous paragraph.

1. Insert a new adjust variable, click on the “Adjust” | tab,
select the line where you want the insertion, right click on the “Parameter Editor”
and finally click on the Insert menu as shown below:

add |

Delete t!

Propetties. ..
PreMiew. ..
Show assigned skatic

Mowe Lp
Movwe Dowwn

Mawe Tio g

Find. ..
Filker...
Shic &l

Help

2. Enter the following line in the “Parameter Editor”:

Op O peration Qffline Yes

Operation Selector
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2. Edit the properties of this Offline Adjust variable, right click on it and choose the

“Properties” menu

Add
Insert
Delete

Properties. ..

Preview. ..
Show assignied skatic

Move Up
Mave Davan

Mawe Tia F

Find...
Filker. ..
Sty Al

Help

Field Settings 25

0k

Operation Selector ﬂ I.-’-'«dditiu:un [+] ;I
~General v Wizible —
Type Label
| Ofline x| or
Text

Cancel

IDperatiDn Selector

Dezcription

Previous

et

(el

ISeIect the M athemnatic.al operation you want to perfarm

—Symbol

Congtant for intialization

|I:I|:|erati|:|n
Adjust | Select the

initialisation and
Enter the

Aocess Level
m the default value two possible

operations

—Dizplay
Typesz / kod  String List /

I‘ZS:String j Inﬁ Yalug  [Text

It ' alue DefaultValue |0

| sdidition [+ =] 1| addition (+ =] |1 Multiplication [+]
Range

!

Help

Note: If the string values are not continuous (e.g. 0, 1, 5, 6, 8) then Range field must be filled

too, based on which item should be visible.
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You should get the following dialog window:

Adjust and Yiew Variables ) o ] |
Fead sl | kel | Set Diefaults | |Fifa | Help | Cloze |

5-11

Reset LED. ..

Reset

Operation Selector

> | [additon

Firzt Mumber value

2|

Second Mumnber value

Result Value

2|

3. Now the definition is finished, we must implement the maodification in the source

code. The macro header looks like this:

_SaiaMath HACRO

Uers,

SymHumi ,
SymHum2 ,
SymRes,

LED,

Hbr1,
Hbr2,

Result,
LedInit,
Operation,
Nbr1Ad7,
Hbr2adj,

Hame

Uersion number

First value for our math operation
Second value for our math operation
Math operation result

LED static symbol

Static register of the first number
Static register of the second number
Static register of the result

Reset the LED

Operation selector <:ﬁ:::]ﬂﬂ

View variable number 1

Uiew variable number 2

FBox Hame

Because the choice as to be done before the compilation, we can work with the
directive “$IF” to choose between one piece of code or another. Modify the source code

as

29
30
31
32
33
34
35
36
37
3g
39
40
41
42
43
44
45

follows:

$IF

$ELSEIF

SENDIF

copry

ADD

MUL

COPY

Hbr2
SymHum2

Operation
SymHum1
SymHum?
SymRes
Operation
SymHum1
SymHum2
SymRes

SymRes
Result
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4. You can now check the result of your work in going in FUPLA, place your FBOX,
download it and go online with your PCD. In FUPLA you should get something as

follows:

| & adjust:Math . EEEA
Read All | Wike all | SetDefauItsl Info | Help | Save | Cloze |
|ResetLED ...... Reset | ﬂ
|0peratiun Selector... ﬂ IMuItipIicatinn |
|FirstNumber\taIue... ﬂ 10 ﬂﬂhﬂ
|Secund Mumber value... ﬂ|
[Result ofthe operation...
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5.1.4 Button

The purpose of the button is to send a pre-defined value to a static variable that belongs
to it. The button is a type of an online variable so the first thing to do to define a button
is to add a static variable in the “Parameter Editor”. To carry on the improvement of our
“Math” FBOX, we can add a button to it to initialise every operation register, Num1,
Numz2 and the Result.

1. Add a static variable, click on the “Static” tab of the
“Parameter editor”, right click in the “Parameter Editor” and choose the “Add” menu.

Ml
Insert

Delete

Create adjust parameter

Maowe Lip
[ awe Do

Maowe Ta 4

Find...
Filker ...
St &l

Help

2. Complete the added line as follow:
- i . Dl s, A T T T
Irii [mitialize 1 Flag IniStatic Initialize all values to 0

3. Based on this static variable, create the belonging Adjust variable in right clicking on
the line you just added and select the “Create adjust parameter” menu.

Add
Insert
Delete

Cr adjust parameter

Move Lip
[Mave Dawn

Move To L4

Fird. ..
Filter. ..
Sk &l

Help
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4. Fill up the properties dialog of this Adjust as follows:

Field Settings 6/6 _

Ilnitialise Button... Initialize |
—General v Wisble —
Type Label
IEuttan | IIni Cancel |

Teuxt

IInitiaIise Buttor... Previous |
Dezcription It |

IThis button initislizes all walues to zero

—Symbal
Static Ihdex Constant for initialization

fInitialise ||:| | fIniadi
[T Cannot Locked

Button |

Access Level

I

Diizplay
Types tod  Stung List
I‘Z& : ztring - IE Walue Text
It ' &lue 1

Ilnitialise VI

Help

5. Modify the Adjust variable as follow:

- [y ) LT TR T T [y L R TR TR TR T P e 1S

Ini Inis Button Yes
6. You should get in double clicking on the FBOX graphical face the following dialog
window:
B adjust and ¥iew Yariables o ] S
Fead | wadribe il | Set Defaults | 1 | Help |
iHeset LED... Reset |
Operation Selectar j I.ﬂ.dditinn [+] j
Firzt mumber value ﬂ IEI
Second number value ﬂ IEI

Fezult of the operation

[Fitialize Buttan... |ritialize |
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7. Now that everything is defined, we have to add the code to implement this

functionality. The macro header looks like this:

_Saiabdath kACRD Wers, 22 Wersion number
Syrmfumi, : Firgt walue for aur math operation
SymMumz, ; Second walue for our math operation
SymBesz, ; kath operation rezult
LED. ; The static
Mbrl,  : Staticregister of the first n variable
Mbrz, ; Static reqgigter of the secofd number
Result,  ; Static regizter of the resdlt
Initialize, ;Initialize all values to .
Ledédi, : Reset the LED flag The Adjust
Dperation, :; Operation variable that
Mbrlad, ;:%iew warable nurmbér 1
Mbr2ad;, ;:View variable n belongs' 0
Iniddi, Initialise Butta the static.
Mame  ; FBoxMame

Modify the source code as follows:

13 COPY SymRes

44 Result

45

46 |;;Initialise all registers on Init Button press
47

45 STH Initialise
49 JR 1 DoMotInit
50 RES Initialise
51 LD SymHum1

3z a

53 LD SymHum2

54 a

55 LD SymRes

56 a

57 LD Hbr1

58 a

a3 LD 1] g2

al a

Bl LD Result

G2 a

&3 |DoHotInit:

a3

You can now check the result of your work in going in FUPLA, place your FBOX,
download it and go online with your PCD. In FUPLA you should get something as

follow:

IS naaron T e
! Read Al | write all | SetDefauItsl Infa | Help | Save I Cloze |

Reset LED..... Reset |
|Operatinn Selector... ﬂlAddrtinn j

|FirstNumbervaIue... ﬂ i ﬂ ﬂ 0
! |Se|:|:|nd Murmber value... ﬂ 0 ﬂ ﬂ 0
! |Resu|t ofthe operation... 0

! |Initia|ise Buttan...... Initialise |
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5.1.5 Button with View

There is a possibility to add to a button a View field to visualise the value of the static
variable that belongs to the button. In our example, we can modify the button we have
created in the previous paragraph as follow:

1. Modify the Button adjust line as follows:

‘ Bl Iri

2. You should get the following dialog window:

[nidd Button Yiew Yes [rnitizlize Button

Adjust and ¥Yiew ¥ariables

Eread|ll | ATIbE | | Sef Defaultsl b |
IHesel LED... Fezet |
IEIperation Selector j IAddilion j
IFirstNumber value d IEI
ISecnnd MHumber walue ﬂ IIJ

IFlesuIt of the operation

IInitiaIise Button... Iritialise | ......................

| "

3. Add a string corresponding to the “0” state of the static flag that belongs to the
Button with View. Open the properties dialog window and modify it as follows:

Wit |
rDizplay
Types String List
%z shing j IU j Yalue | Text

1

ﬂ a Mot Initialize
©
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4. You can now check the result of your work in going in FUPLA, place your FBOX,
download it and go online with your PCD. In FUPLA you should get something as

follow:
B Adjust: Math !El EI
Read Al | Wike all | Set Defaultsl Info | Help | Save | Cloze |
ResetLED.... Reset |
|0peratinn Selectar... ﬂ IAdd'rti-:-n j
|FirstNumbervalue... ﬂ 10 ﬂ ﬂ 10

|Sec0nd Murber value... ﬂ 20 ﬂ 20

|Result ofthe operation...

|Initia|ise Button......

It is quite difficult to not say impossible to see the “Initialise” state because the time of
this state is very short.
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Alternate View

As said before, this type of Adjust And View variable is exclusively linked to a Button
with View variable. The Alternate view simply means that you do not see the value of
the static variable attached to the button but another variable of your choice. To carry on
with our “Math” example, we will change the pre-defined Button with View with an
Alternate View in which only on example purpose, we will display the first entry number
of the mathematical operation.

1. Modify the Initialise Button like follow:

[nidd] Alternate Yes Initialize Buttan
2. Edit the properties of this Adjust variable the following way:

Button  Alternate Yiew I

Label of the variable
that you want to be
displayed

Alternate Label Irdex Static 5ymbal
it @ = |ne \
—Dhizplay
N The static symbol will be
Typez bod

filled automaticall
04 Y

Ifé'j: decimal \j I based on the label

Choose the type in
which you want the
variable to be displayed

3. You can now check the result of your work in going in FUPLA, place your FBOX,
download it and go online with your PCD. In FUPLA you should get something as

follow:
£ adjust: Math [_To]x]
Read All | Wwrite all | SetDefauItsl Info | Help | Save | Cloze |
ResstLED. .. Reset |
|Operati|:|n Selector... ﬂ |Addition j
|FirstNumher\raIue... ﬂ 10 ﬂﬂ 10

|Sec0nd Murmber value... ﬂ 20 ﬂ 20

|Result ofthe operation...

|Initia|ise Buttor......
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5.1.7 Comment

The Comment variable is straightforward, it is used either to describe another variable
or just as separator. To have a better layout of our example dialog window, we want to
add a comment just after the “Operation Selector”, you have to proceed like following:

1. Insert a Comment just before the “First Number value” of the “Adjust” tab and edit the
properties dialog as follows:

Field Settings 3,7

ISeparatl:ur...

—General v Wizhle — Ok
Tupe Label o Es
I Comment j IE:::m Cancel
Test —
|Separatl:ur... Prewvious
[escription

Help |

3 The adjust line should look like this :

e s i et et
‘ Com Comment Comment ez Simple Separator Comment;

3 And you should get this dialog window:

By Adjust and Yiew Yariables

Fread |l | il | Sef Defaultsl It |
IF!eset LED... Feset |
IDperatinn Selector ﬂ I.-’-‘«dditinn j
ISeparator...

IFilstNumber value ﬂ ID
ISecond MNumber walue ﬂ ID

IF!esuIt of the operation

IInitiaIise Buttan... Initialize |
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5.1.8 Adjust Variables Properties in Details

As example we want to have a look at the properties of an “Alternate View” because it
covers everything. Maybe first thing to say is how to open the properties dialog of any
Adjust And View variables; always select the variable you want, right click on it and
choose the “Properties” menu:
Add
Insert
Delete

MI
PreMiew. ..

Shows assigned skatic

Maowve Lp
[Mave Cavmn

[Mave Tio g

Find. ..
Filker...
St &l

Help

The following dialog appears if you have selected an “Alternate View” variable:
Field Settings 7.7 ]

|Initia|i$e Button... Initialize
—General W Migble —— [ B
Type Label i
IAIternate j IIni Cancel |
Text g
IInitiaIi&e Button... M
Dezcription [t |

IThiS button initializes all values to zero

—Sumbol
Static Index Constant for initialization
[Iritialise [0 2 [riadi

[~ Cannot Locked

Buttor | Alternate Wiew I

Access Level

I

—Dizplay
Types tod  Stnng List
I?fos: ztring j IE Walue Teut
it 4 alue 1

Ilnitialise "I ] Mot Initialize

Help
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The upper part is the preview.

Visible: Visible or hidden on the dialog window.

Type: Type of variables as described in the previous paragraph.

Label: Adjust variables need a static variable. The link between this static
and the Adjust variable is the “Label”, both must have the same Label.
Text: Comment of the variable, visible on the left side of the FBOX dialog
window

Description: Help text that is displayed when you click on the comment
text.

Static: The static symbol defined in static tab _O Static |

Index: The number beside the Static is the index in case the static variable
was defined as an array of variable.

Constant for initialisation: A symbol is needed to initialise the adjust
variable.

Cannot Locked: If this check box is not checked, this button [@w ] is
displayed in the FBOX dialog window and gives the possibility to lock the
address of an FBOX static variable. Only online adjust variable can be
locked on an absolute address (offline variables are not associated to a
PCD media they are constants given to the macro at compiled time.). This
checkbox specify if an online can or cannot be locked on an absolute
address.

Access Level: Limit write access to an online Adjust variable while the
PCD program is in running.

Types: The format with which the value should be displayed.

Init Value: The initial value.

Default Value (not displayed on the above picture): If no value is defined,
the default one is taken.

Range (not displayed on the above picture): Range of accepted value as
for example:

10..20 range: 10 to 20.
10, 15..20 range: 10 or 15 to 20.
10..12,15..20,0..5 range: 10to 12 or 15to 20 or O to 5.

String List: List of values with their associated strings.

And in the alternate tab: Button Alternate Yiew |
Alternate Label Index Surnbal
[Nr1 [0 & [nbn
rDigplay
Types Mod

IZd: decimal j Inﬁ

Alternate Label: label of the static variable to be displayed in the Alternate
View.

Index: The number beside the Static is the index in case the static variable
was defined as an array of variable.

Symbol: It is filled automatically based on label

Types: The format with which the value should be displayed.

PG5-WorkShop | Chapter 5 | FBOX Builder | 17.01.06



5-22 Saia-Burgess Controls SA

5.2 Library Information
The FBOX Builder ease the distribution of FBOX Library, the “Library Installer” gives
you the chance to make an install package for the user of your libraries.

The Installer program needs some information to customize the installation process.
First open Library Info Window using context menu of Library manager window:

M 2 1 :
Add... Dezcriptic
I k 3
rpar The FI
Rermowe
Delete
Propetties. ..
Mave g Macr.cl
o =R = e 1 _Saiatz
Expand &l Ewizt S
Collapse all
Advanced Backup

Reskore...

Macro View

& FBox Yiew
“Box Language Editar

v Info Window

Now double click on the “General” node of the “Info View” :

|:| Documentation Files
-0 Include Files

-2 Output Files

Or use the appropriate toolbar icon:

elp
JHEEIEL
fith r;ﬁhnw active Library F‘ru:uperties|

You get the following dialog; select the “Install” tab:
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Library Properties |

Gerneral I Help  Install |

nigue id Pratection

[_Mu5 aiatathLib |Fres =
Digtributed

|Eaia-E urgeszs Controlz kI, . SflEturgess
Author Logo

|Saia-B urgess Controlg kft,

Licence notification

By inztalling thiz zoftware, you agree with the SAld's Conditions for
delivery of software.
Thank vou for using SalA-Burgess Controls software.

Supported Inztall Lib

PG5_13 [Uisr |
FGo_14 Deliveny

[ PGE_15 | Third Party j

[ Defauk |+ Create DFF

Help | ] Cancel |

PG5-WorkShop | Chapter

Unique id: Enter a unique identification string, this string is checked in all
library files when installing a new library to be sure that you are not going to
overwrite an existing library.

Protection: Select the kind of protection you want to distribute your library.
You can distribute “Encrypted” source file, Licensed library (working with
the PG5 license mechanism) or you can distribute your library free.
Distributed: This field is read only. It is filled based on the registered user
of FBOX Builder.

Author: Enter the name of the Library developer, this text will appear
during the installation process.

Logo: Click on the “Logo” button to browse to a picture that you want to be
displayed during the installation process. (BMP, ICO, EMF and WMF types
are accepted)

Licence notification: Enter a text that you want the user to read during the
installation process.

Supported: Select the PG5 (PG4) versions that supports your FBOX
Library. If the Installer does not find any PG5 of the selected version, an
error message dialog will be popped up; then the user has the choice to
cancel the installation or to browse for a directory to install the library
anyway.

Install Lib: Select in which PG5 directory your library should be installed.
(STD, APP or USR USR is the default)

Delivery: Only for SAIA internal use.
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Now that you enter all the needed data, it is the time to create this Install package.
Basically you just have to choose the “Create Install Package” option as follow:

Window  Help

Configure, ..

@ 5414 Project Manager
- key Generabar
S-Edit

Gemeral  Build |Direc:tn:nries| Envirnnmentl

— on Build — Advanced
S s g W Increment libramg version nurnber
[¥ Clear Message Window [ Diatailat st el
L [Sats v ot [+ Start Help compiler after Build
v Dizable Syntas Checking P it
[T Create Groups for Syrmbals

¥ Copy the files after Build be |C:\Program FileshSalA-Burgess\PGRS 1_44Li0 . |

Help | ()4 Cancel |

This way when you build you FBOX Library the Install Package will be automatically
created. The package is an executable file, its name is based on the Library Name, the
Language and the version. The Following message will be written in the “Message

Window”:

Create package inztaller...
Inztall package "DASFEW ork \MuProjectM amettulibrargM amet, libfiles\MulibrargMame Englizh %0 0 0.exe" created.
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If you double click on it, the executable file will be started and you can see the link with
the “Library Properties Install” and the Install package:

FBox Installation Tool ) x|

By inztalling thiz software, pou agrees with S4l4's Conditions for deliven of SHIa_bUrgESS

Smart sodoiiane b ponToot aud salety
software,

Thank wou for uging SALA-Burgess Controls software,

~Locaton— ~Default language—— —Library Infarmatiarn
M ame MyLib
Wersion $0.10.006.010006

{+ Endglizh
Drigtributed Saia-Burgess Controls kft.
i PGEY1.3

Author Saia-Burgess Controls kit

Inztall Path

C:AProgram FileshSAla-Burgessh PGS 1_4hLibeh e Browse

File Ligt... Feadme... Remove Install Exit

The file list is simply the files that will be installed and the readme is based on the
Library description you wrote in the Library Properties Dialog.
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5.21 Licensed FBOX Library Install Package

This feature allows you to generate a licensed install package for your own libraries. The
FBOX Builder generates a license key based on your customer name and on the Unique ID
of your library. The install package will then ask this key before installing the library.

If a licensed FBOX is used without a license, PG5 wont compile them. This mechanism is
implemented since the PG5 1.3 version.
1. Setthe Protection to License in the Library Properties dialog:

Note: The distributed field is read-only, because it is taken from the PG5 user key and

this info is part of the license code generation

Library Propetties |

General | Help  Instal I

Unigue id Protection
[_MySaizMathLit |License %]
Distributed

IE ala-Burgess Contrals kFt. .. ey
Author Laga

IS aia-Burgess Controlz kFt.

Licence natification

By inztalling thiz software, pou agree with 5414 Conditions for
delivery of zoftware.
Thank you for uzing S4l4-Burgess Contrals software |

Supported Inztall Lib

PG5_13 [Usr =]
PE5_14 Deliverny

[ Pe5_15 |Thir-:| Farty ;I

[T Defaut |V Create DFF

Help K. Cancel

Build the library and generates an Install package.
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2. You must now generate the key for your customer, to do so click on the “Key

Generator” menu of the main tool menu.

Window Help

Configure. ..

@' SAIA Project Manager

0 Key Generatar

— A

The following dialog comes up:

i FBox Key Generator =10 x|

EBox Library
ID:'\SFEF'ru:uieu:ts'xM_l,lF'r-:uiectName'xM_lrlLiI:u'\LIE.LIN N |

Cuztomer Mame

II'-.-1 y Customer

Trial period: Key

| Licensed = 2006, 01.11. =] generated
Licenze ey

Iemu:l-:u:lal:ulfu:n-:llppnfu:u:u:uf-:lepu:ulingl:umu:uklcnicmdudelcﬂE |

In the FBOX Library field should be filled by default if Key Generator is opened from
FBOX Builder and it should display the full path of the LIN file of your active library. The
path of this LIN file is the following:

$FBOX Builder Project Dir$\$Your Project Dir$\$Your Library Dir$\_libfiles\
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The customer name must be the same as the customer's PG5 key is.

The customer can find this name in the PG5 about box:

About SPM x|

sala-aurgess

hittp: £ Avavnay. she-zupport. ch

SPM SAld PGS Project Manager

@ Copyright € S aia-Burgess Contrals &G, 19993-2005
Wiritten by b att Harvey
Version: $1.4.013

Thiz product iz licenzed to:
- |M_I.J Customer

To install your Library, your customer will have to enter the generated key during the
installation process. The installer will also enter a key in the computer registry of the
customer, which will be used by PG5 to check the right to use this library.

Fare Info... |

FBox Installation Tool _ x|

By inztaling this software, you agree with SAld's Toosmee o oo S 2t ':"ql'-"'__hl IMPSs
software, Product Registration x|
Thank vaou far uzing S4l4-Burgess Controls softe

Llocation———— Defaultlanguage—— | jconae Key:

Idfhdwferywerhgalwihgtiewhrgthwegfrihfei_l,lwtfu:lhgfhasgf

@ English F, Cancel
i PGAEY1.3
Suthor Saia-Burgess Controls kit.
[nztall Path
C:\Program FileshSAlA-BurgeszhPGS 1_44Libsh e Browse
File Lizt... FReadme... Femove [niztall E xit

Note: If at this dialog the user clicks on Cancel button, the application will ask to copy
the files to the appropriate directory (without registering those FBOXes). If the user uses
this way, the FBOXes will be available, projects that using this FBOXes can be opened,
the user will be able to put those FBOXes into Fupla page.

The only restriction that the project cannot be built:

Azgembly complete. Emrorz 0 Warnings: 1

Linking; _0427Fup.obj+FupiZ. obj+_Global.obj+_TCPIPD B obj
Fatal Error 3971: Protected librany used: kyS aiakd athLib_byF amilvM ame

Build falled. Total errors: 1 Tatal warmings: 1

Messages —— %
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5.3

Multi-Language Handling

An FBOX Library that you distribute must - in some cases - support more than one
language. The FBOX Builder has a “Language Editor” feature that helps you in the
handling in the multi-language library development. You can develop your FBOX Library
in one language and at the end when everything is finished, you can add one or more
new languages and begin the translation
The help file and the FBOX strings themselves are language-dependent. The language-
dependent texts are in edit boxes with light blue background (by default).
Note: To set the color of the language-dependent edit box background use the options
dialog - Environment tab:

opons B

Generall Build I Directoriss  Envit

Itern List: Language Text Background:
Drefault Text Sky Blue -
tremonic |I:| J
Directive Eoh
Murnber = -

Comment |. Black j
Operatar
Tent Fort |

v Show line nurmbers

Help | Cancel |

The default language is always English but you can easily add a hew one as follows:

Library Tools

Delete !

Language Editar. ..

ek | s Fm=le =
Add Language | EI
Select Language 0K
-ﬂ Cancel

Select a language of your choice.

Now a new language is added. All the language-dependent texts will be filled with the
texts in English.

To change from one language to another, you have to use the “Language” menu as

follows:
Library Tools  Sindow
Add. ..

Delete

Language Editar. ..
Create Language Package. ..
Help Termplate. ..

v English
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The selected language is shown in the title bar too:

SALA FBox Builder - D:\SFBProjects’,MyProjectMaine’, [German] - [ SaiaMATH]

e BTS2l e e O &=

wil |

Now what you want to do is to translate all the strings to one language to the other, you

have two solutions, either you select the language in which you want the translation and
then go through each string of each workspace you need to modify or the quickest way

is to use the “Language Editor”.

Important: All the languages must be added when creating a
project and should never be deleted. The Restore mechanism is
not able to restore more languages than the “Actual” project
languages number.
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5.3.1 Language Editor

The “Language Editor” gives you a good overview of all the translation work you have to

do.
To call the language editor use the context menu of Library Manager:

FIUPSI LGS,

Move U
Mavee Daowin

Excpand &l
Collapse all

Advanced Backup

Restare...

Macro Wiew
& FEaox Wiew

Language Editor
W Infio \Window

Create Language Package

In the “Language Editor” you can edit the language-dependent texts in the Library level
and in the FBox level.

Language-dependent strings in Library level:

RI=TEY

Library | FBoxes I

Englizh German [Germany] I
Libramy Hame kM einBibliothek:
Help ] ] ] o ]
The purpose of this text iz to give tothe  Das ist die obene hilfe
Lizer of your library a quick overview on
vwhat pour libran does.
Farnily Marmed kA yF arnilyM arme . b einef BoxF amilie
HelpD _ L o .
The purposze of this text iz to give to the Das izt die untene hilfe
Lzer of pour libram a quick. overview on
what your Family does.
E=port [rpart Help Cloze
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And this is the FBoxes level.

At the bottom you can select the FBoxes in the Library

B Language Editor )

Lihrar_lrl FEonez |

Saia-Burgess Controls SA

=10l x|

Help Diezcription

Thiz FEO has been Diese FBox ist nur fur
developed to show  Demonstration

the functionalities of

the SALL FEOX

Builder.

T he inrnbs of Hhis

English I Geman [Germary] ﬂ
FBox Mame b ath
Face I ath M athernatik,
DefaultGroup

Help Functional description Daz izt die funktional |
In1 label Murm1 Einl
In 1 comment First walue for our mat Erste wert
In 2 label Mumz Eing
In 2 comment Second value for our Zweite 'Wert
Out 1 label Res Aug
COut 1 comrment tath operation result | Aus
Static 1 comment LED static spmbal — LED Syrmbol LI
b ath I b ath3 I
Export | Import | Help | Cloze |

It is possible to export the texts (using Export button) into CSV format, and translate it in
an editor of your choice, which handles this format (e.g. Ms Excel).
During export you have to select the reference language, and the language to translate.

Choose Languages x|

Language to tranzlate

T - 0K
Reference Language Cancel

| English =l

After the translation file is complete, use Import button and select the translated CSV
file.

When the translation is finished, you can build your library. You will have to do a library
build for each language.

But, it is possible to make a build with all possible languages using Language - .Create
all language package
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5.4 Backup/Restore Mechanism

When you distribute your FBOX library, you have to manage different versions. The
FBOX Builder has a Backup/Restore feature that helps you to handle the versions not
only of the Library, but also Family and single FBOX. This mechanism works at every
level and it is very simple to use.

The important when you do a backup, you must increment the version number. You find
this version number for the Library in the “Library Property” window:

Library Properties m |

General | Help I Install I

Hame

IMyLiI:uraryN ame

Bt Directary
ID:'\S FEw ork\hMyProjectt ame',

Object Directary

IM_I,ILiI::rar_I,IN ame

b ajor bdirngr Build
Weron I1 3:%":' ﬁ Il:I j [ Intemal

Dezcription

Thiz FBO¥ Library haz been created ta show the basic functionality of
the FBO: Editar.

k. Cancel Help

Tip: For the library level, you can make the version increment automatic if you choose
the “Increment Library version after Build” option:

Gemeral Build |Direc:tn:nries| Enviranmentl

— on Build — Adwvanced
[V Save opened‘Workspaces

Iv Increment library version number
¥ Clear Meszage \Window -

[~ Dizable W arnings
v Dizable Spntax Checking

alled adjust help
[v Start Help compiler after Build

[+ Create Install Package
[T Create Groups for Syrbals

[+ Coputhe files after Buildto | C:\Program Files\SALA-BurgessiPES 1_44L0 _l

Help | kK Caricel |
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For the Family level, you find it in the “Family Properties” Dialog:

Family Properties )

General | Help |

M ame T arget File
b4uF 2 [MuF a1
Boot Directony

ID:HS FEFrojectz \MyProjectt amehkyLibs

Ohject Chrectary
IM_I,IFam'I
q tdajar kiror Build Release
gl I1 3% I':I j I':' j Ilnternal j
Description

FBax Builder

Thiz FBox Family has been created to show the functionality of the

Help | k.

Cancel

And finally for the FBOX Level, you find it on its workspace:

By SaiaMath*
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So to make a backup of any level, you have to right click on the object you want backup
in the “Library Manager” and select the “Backup” menu:

Mew Library, ..
add...
Remove
Delete

Properties. ..

Advanced Build Library
Build Help

Restare... [!

You get the following message in the “Message Window”:

| |I B ackup of Librany MuLibrant ame wergion 1.0.0 created.

To restore any object that was backup, the process is exactly the same except that you
have the choice of what version you want restore, the FBOX Builder ask you with the
following dialog what version you want restore:

I List of Backup files m

Y erzion I 0k,

1.0.0
Caricel
1.0.2 _—

Help |

Warning: Do a backup of the current version before restoring an old one or it will
be overwritten!

Important: All the languages must be added when creating a
project and should never be deleted. The Restore mechanism
is not able to restore more languages than the “Actual” project
languages number.
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5.5 Library Maintenance Handling

An FBOX Library that you distribute is always living, you might have to re-organise your
library. The maintenance handling only works at the FBOX level. The FBOX Builder
helps you to handle this kind of problems. If you have a look at the workspace of an
FBOX, in the “General” tab you will see the following:

Bt Math

Statuz itk

I.-'l'-.ctive j I

For each FBOX you can choose the following status:

5.51 Active

This is the default status of an FBOX.
5.5.2 Renamed

Renamed FBOX can be used if only the name of the FBOX is changed,; the interface is
identical. The new macro associated to the old FBOX can be located in a new family.
FUPLA assumes that the new macro is identical to the old one except for its name.
Status With
IHenamed j INewMacmN arn

5.5.3 Removed

The FBOX developer can decide to remove a FBOX from the library. This must be
handled with care. FUPLA will cross out all FBOX, which were used and are not in the
library. This way the user knows immediately that one FBOX is not part of the library
anymore. Normally when the user will compile files with FBOX, which are not part of the
library, an error will be shown “FBOX not in library”. The user can manually remove this
compilation option. FUPLA remember from which family the missing FBOX come from,
and if some info help is asked for these FBOX FUPLA will look in the appropriate family
for this info.

5.5.4 Replaced

Replaced FBOX are used when an old implementation was changed (the interface of
the new macro became incompatible with the old one). The user does not have to
modify its code but FUPLA does not allow the user to add the old FBOX type. The old
FBOX still work but the FBOX developer would like to force on a long term to use the
new one.

itk

INEWM acroklam
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5.5.5

5.5.6

5.5.7

5.5.8

5.5.9

Must be replaced

Must be replaced FBOX are used when the FBOX developer decides that no body
should use the old implementation of an FBOX. The user must modify its code; replace
the old FBOX with the new one. When displayed by FUPLA these FBOX are crossed-
out. When compiled an error warns the user “FBOX not in library.” unless the option
“error when FBOX not in library” is disabled.

Statuz Witk

IN evbd acraM am

bzt be replajid

Obsoleted

This tells FUPLA that this FBOX was removed from the library and that it was not
replaced by any FBOX. The compiler gives no error, but the user cannot any more
select this FBOX from the FBOX library.

Rename
This status is very similar to RENAMED the difference is you have to set here the

original macro which will renamed to this macro.

Statuz Original b acro
I Rename j I-:nl-:IM acro

Replace

This status is very similar to REPLACED the difference is you have to set here the
original macro which will replaced with this macro.

Must Replace

This status is very similar to MUST BE REPLACED the difference is you have to set
here the original macro, which must replace with this macro.
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5.6 FB Import: Tags Definition

The FB parameters are used by the FB developer to bring data in the FB, to return a
value at the end of the FB or both ways.

The FBOX Builder has no way to know what kind of use the FB will do with a parameter;
it is the reason why we have defined some tags to ease the import of an FB in the
FBOX Builder.

If those tags are not present, the parameters found during the parsing of the FB will be
present in the “Parameter Editor”, but for sure not at the right place and not with the
right name, in that case it is still possible to correct them by hand.

5.6.1 Input and Output Description

This kind of parameters will be respectively the “Input” and the “Output” of the FBOX
based on this FB. The syntax is the following:

{In/Out= [<label>]_[E][N]<type> <Comment>}
<label>: user defined label (max 9 chars)
E: edge triggered (only for inputs)
N: indexed (Stretch have to be enabled)
<type>: B : binary

I . integer

F : float

5.6.2 Constant Description

The constant corresponds to the field, which is directly on the FBOX.

{C= [<label>]_[N]<type><media> <Comment>}

<label>: max. 3 characters
N: indexed
<type>: B : Binary (i,o0,f)
I . Integer (r,t,c,k)
F : Float (r,k)
D : Data types (d,x)
P : Block types (s (=sb), p (=pb), u (=fb)

<media>: (il i il it ilc]i[klid]ix]i[s]ile]ilul

It is possible to define several medias: C=Block_Irk (integer type, register and constant
are accepted)

5.6.3 Static and Dynamic Description

They are not displayed on the FBOX face, they can be used as internal or init values
(example adjust and view variables are using static symbols)

{S/D= [<label>]_[<count>]<media> <Comment>}

<label>: max. 9 characters

<count>: 1..255 (default 1)

<media>: : flag

: register

: timer

: counter

:text  (only for static)

X O3
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Adjust value specification:

5-39

D : data block (only for static)
X : Ext text (only for static)
"D : Ext data (only for static)

If the static symbol has an assigned adjust variable, it can be predefined with the

following syntax:

IN5 DEF =5 ; {S=Tim_T} [a Tim 0 =1 {1..99999};Part 1 Year/Week (YYYWW)] comment

The adjust definition has to be in []. The “;” separates the definition and texts, the texts
can also contain the string values.

The string description:
“<text-name>:

\R)<text-description>:

\n)<text-value>:

Is a string which will be placed on the left most column
of the adjust list window.

This is the text describing in more detail the variable. It
can be accessed by double clicking the left most
column of the adjust list window. It must be preceded
with the characters \R)

This is the text which is displayed when a value n is
given to this variable if it has used the string format. It
must be preceded with the character \n), where n is the
value which is associated with this text.”

5.6.4 Example
1 ;:Blinker FB
# BlinkInit EQU
3 Blinker EQU
4 Timer EQU
g
& ::Init FE
7
g IV LEF
9 GET
10
11 EFE
1z
13
14 ::Fun FE
15 FE
16 Ou LEF
17 TV LEF
13 STH
149 JE
20 ACC
21 LDL
22
23 ZOH
24 EndFh:
25
26
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5.7 FUPLA Page(s) Import

The FBOX Builder gives you the chance to develop your own FBOX without writing a
single line of instruction list code. The whole functionality of your FBOX can be based
on one or several FUPLA page(s). The example described in this paragraph is based on
the “Math” FBOX developed all along this manual.

You have to keep in mind that it is not meant to be a “full program compressor”; it is not
reasonable to take an existing program of twenty pages and directly import it in the
FBOX Builder. To work correctly it should never exceed 3 pages and the maximum
nested level should not exceeds 5. By nested levels, | mean import a page, make
another page with the resulting FBOX and re-import it and so on...

5.7.1  Program the functionality
Open your FUPLA and program the following page:

= Math @ =

{inLabel.Num1 —Num1 Rest— - - -

{inLabel.Num2 —Num?2 2
= o =OutLabel .Result
= Math @)

finLabel. Num3 ——Num’1 Rest/P/}m/ =

|InLaI:-eI.Num4 —— i\]urnz o -

The Adjust dialog of each “Math” FBOX stays unchanged that means each “Math”
FBOX does a simple addition between “Num1” and “Num2”. The results of both of them
are finally multiplied.

You can see on this page the groups “InLabel” and “OutLabel” which are used here as
tags. The FBOX Builder will read these tags during the import process to place these
parameters at the right place in the “Parameter Editor”, this works exactly the same way
as the FB import mechanism.

Other tags are defined for the FUPLA page(s) import features:

- “InLabel” tag for FBOX inputs variables

- “OutLabel” tag for FBOX outputs variables

- “StalLabel” tag for FBOX static variables

- “ConstLabel” tag for FBOX constant variable
- Not tagged means dynamic variables!
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5.7.2 Export the FUPLA Page

After the compilation and the tests of this page, we are sure that the functionality is
correct we can export it. Select the “Export...” menu of FUPLA.

Page Symbols Help

y  Insert Before
Insert After
Delete

Zlear

Clear Page Errors

Show FEow Priorities

Firsk Home
Lask End
Frewious Pallm
Mexk Falm
Irnportk. ..

Export. ..

Properties...

Resize. ..

FUPLA asks you a name for the exported file and gives you the opportunity to export
one or several pages. For our example, select only the current page. FUPLA now will
create an “FXP” file that contains all the data needed to re-create the page. The FBOX

Builder used as input data the following file:

- “FXP” file which is the result of the export page

In the “import” process FBOX Builder will start FUPLA to compile the FXP file. The
result of this compilation is mainly an “FBD” file that the FBOX Builder needs to define

the behaviour of the imported page.
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5.7.3 Import the Page(s) in the FBOX Builder

To create an FBOX based on exported FUPLA page(s) is quite straightforward. The
only thing you have to do is to right click on the family where you want create this new
FBOX and choose the menu “Import -> ZIP” as follow:

. Add. ..

Wyl Remove FBo. ..

E =rik

Then you just have to browse for your just created “FXP” file; give a name for your new
FBOX for example “MathExtend”; the FBOX Builder will create a workspace for the
FBOX.

If you have a look at the “Parameter Editor”, you will see the inputs and output we have
tagged are at the right place and you will see a whole bench of variables of three letters
in the static and adjust tab. It is your work now to move the variables from one tab to
another as needed.

You can see the schema of the imported page(s) under the tab of the

workspace; our example looks like this:

InLabel Mum1 M ath .

InLabel Num? ‘Num1 Resl

Diil\lumz

OutLabel Result

X |

InLabel Murn3 M ath .

InLabel Humd ‘Num1 Resk—

Di-kl\lumz
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5.7.4 Check the Resulting FBOX

To be sure the import functionality has worked correctly, compile your library and place

the IMPORTED FBOX on the same page you exported, with the same entry values you
must get the same results as shown in the picture below.

SR Math

______ —TNum1 Res

O ..............

T

- | IMathExtend
- TNum1
Numz2
______ Num3
_______ ANum4

RESULT
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5.8 FBOX Builder Debug Functionality
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It is not easy to debug an FBOX; the code contained in a macro is not traceable like the
code of an FB or of a COB. The FBOX Builder debug feature helps you to trace the

code of your FBOX in putting it in a COB basically.

To use this functionality, you must create a PG5 project with an IL source file in which
you just write the statement COB/ECOB and a FUPLA file where you drop the FBOX

you want debug.

ﬁ!‘ SAIA IL Editor [FBOXEditorDebug]

EI: File Edit Search Wiew FProject

=12 FBOXEditorDebug - PCD2
&[] Settings

IE=EIEEE T

=1 Program Files CoB g

CobECobFile. src

TDEEDEbug.Fup\ ECOB

[+ Listing Files _

-[Z7] Documentation Files - l\:’lathExtend 1
10 Num1 RESULT
20 Num?2 -
30 Num3
40 jhlumd

Those two files must be linked, compiled and then return in the FBOX Builder.

Open the workspace of the FBOX to be debugged, add to the “Test Project” node of the
workspace the PG5 project you have just created as shown below:

ElI:I D ocurmentation files ;I

g Source
Talo
Higtary

1@ Help

-0 Inchude Files

And then browse to your project.

Filez

We are ready now to start the modification process of the FUPLA generated file (FBD)

to be able to debug it. Press the “Debug FBOX” button
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You get the following dialog:

Project
|D:1Pru:ugram FiIeSISAIA—EIurgeSSIF'GE‘LPrnjects‘LFEIO}{EditnrDebLj
Drescription
CrPU
FBOXE ditarD ebug
Dezcription
===Modules===
CobECobFile s
ToBelebug.fup

0K I Cancel | Help |

Click on the “OK” button, the FBOX Builder will start the PG5 to compile a first time the
project, then the FBOX Builder will modify the “FBD” and start again the PG5 to re-

compile the project with the modified files. At the end of that process, you get this
dialog:

Debug Process Status m |

Process finizhed and CPU ready to debug.
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5.8.1 Debug the FBOX

The idea of this feature is basically to put the FBOX code in a COB. This was done in
modifying the FUPLA generated file (FBD). You might ask yourself “What the source file
with the COB/ECOB statement is made for?”; the answer is very simple this file gives
you the chance to put a break points to put the PCD in trace mode. And then you can
use the “Trace into” functionality of S-Edit. You should get something as follow when
you are online and tracing into the FBOX:

copy _ Regbyn_+12

RegDyn_+6
| g8ea3y COPY R 2878 [18] AB Z8 HB P1 EB Ixe08a
agag3e R 2872 [38]

__IntAdd {___ RegDyn_+11, __  RegDyn_+6)}
$ifnb < RegDyn_+11>
add __ ReqDyn_+11
__ RegDyn_+6
___Regbhyn_+id
a88839e ADD R 2877
(S]s s L) R 2872
aea8a41 R 2872

As you can see, you have the “PCD” code and the source code like a normal IL
program.
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6.6 FBOX Macro Definition
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6

FBOX Language Introduction

6.1

6.2

6.2.1

Forewords

This chapter is made for people who want a detailed understanding of what the FBOX
does behind the scene. The FBOX Builder automatically handles most of the points
treated in this chapter.

FBOX Structure

An FBOX is based on a macro written in IL that defines the functionality and a graphical
interface that allows an easy configuration. The “FBOX Language” which is our main
concern in this chapter defines the graphical interface of an FBOX. The functionality and
the graphical interface of an FBOX are tightly linked together therefore; a brief
introduction must be done about the macros in IL language.

Introduction to Macro

A macro is a sub-program that can be called from the main program. Basically the
reason why to use IL block like macro, FB or PB is to avoid writing several times the
same functionality or to improve the readability of a program.

Macros, like FBs can have parameters; the syntax, the parameters types are different
between these two blocks, but the main difference is that each macro call placed in the
program will be replaced by the appropriate code during the compilation as for the FBs,
each call will execute the same piece of code. In using macro, we spare the time to call
the FB but the memory needed by the program gets bigger for each macro call.

The reason why we use macro with FBOXES instead of using FBs is because of the
flexibility of the parameters type allowed by the macros.

The macro has the following syntax:

MacroName macro Param_1, Param 2, ... Param _n
;:Macro code

é};dm
The macro call has the following syntax:

5 IL Program

MacroName Param_1, Param 2, ... Param_n
The macro that belongs to an FBOX is a hormal IL macro but its parameters must
match the definition of the graphical interface.

For more details about macros see the “SAIA Instructions List Help”.
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FBOX Library Files Structure

The information needed by FUPLA and the Compiler is distributed in several files. Each
of them has its own responsibility.

The file type can be divided in two different families, the one that belongs to the FBOX
library:

- Library information (.LIN file)

- Family list order (.DFF) file

- Library Help (.HLP)

And the one that belongs to the FBOX family:
- FBOX Definition (.DEF)
- FBOX Functionality (.LIB)
- FBOX Display Text (.IDX)
- FBOX Family Management (.SXG)

All the “Family” files have the same name with a different extension and the “Library”
files have also the same name with a different extension.

Example:
D Sfupbhase dff
©))Stupbase hip
[ ]Sfupbase lin
[ ]Sfupbina def
| ] 5Ffupbina idx
I=| Sfupbina lib
D Sfupbina £Xg
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6.3.1 Library Information (.LIN)

6-5

This file is not mandatory; it is used as information source for the Install Package tool.
The FBOX Builder generates this file based on the library information found in the

“Library Properties”, tab called “Install”.

The information contained in the file is separated in section as follow:

[ID]

Identification

ID= SAIA Modem SMS

Unique identification for the library.

[About ]

Name=Modem SMS Library

Explicit name of the library.

Version=$2.1.306,21306

Version indication. String format and numeric
format.

Distributed=SAIA-Burgess
Controls

Responsible for the distribution. SAIA or third
party.

Author=Engiby, N.Bovigny

Author of the library.

[Licence]

Section for license note displayed before the
package is installed.

By installing the software...

License not. Up to 4 text lines can be displayed by
the Engiby-Installer.

Type=FB and Fbox

[Library] Kind of library.
Type=Fbox For FBOX library
Type=FB For FB library

If both are supported.

Delivery=Base
Delivery=Optional
Delivery=Third Party

Delivered as Base library with PG5
Delivered as optional library
Delivered by Third party

Hierarchy=Single
Hierarchy=Main
Hierarchy=Sub

Single library without sub-libraries.

Main library having sub-libraries.

Su-library, which needs installation of a main
library.

[Main]

Not yet implemented
Define the required Main library

ID= SAIA Modem

Unique ID of the required Main lib.

Name=Modem Base Library

Name of the required Main lib.

MinVers=21306

Minimum version of the required Main lib.

PG5 xx=Yes

[PG] PGx supporting the lib.
PG4=No Not supported by PG4
PG4=Yes Supported by PG4

PG5 xx=No Not supported by PG5_xx

Supported by PG5 _xx
xx is 10 for vers 1.0.xxx, 11 for vers 1.1.xxx and
S0 on

PG5Libs=Std
PG5Libs=App
PG5Libs=Usr

To be installed in Std folder
To be installed in App folder
To be installed in Usr folder

| [DOC]

Section for documentation files to install.
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Readme=Generic.txt,Link name

Name of a Readme file. This files can be viewed
before to install the package.

If a link name is given (see File0.. below), a link
will also be created like for otheer files.

Group=Engiby Doc

Default group name for the link installed in the
Start - Program menu of Windows.

FileO=Generic.doc, GenericDoc

Filel=...

List of files to install. A link is created with the link
name for file where a link name is specified.

[FileCheck]

Check the files to be installed or check the
presence of the files in the folder.

File mask=min number,max number
,Min size,max size,min date,max
_date

Example:
file*.*=4,5,10000,20000,01.01.2
001,31.12.2001

Check that :

1) The number of files corresponding to the mask

is in the given range.

2) That the total size in bytes is in the given range.
3) That the date of each files is in the given range.
If a parameter is missing, the check for this

file3.o0bl=1, ,328, ,14.09.2001 |parameter is skipped. If afile name is given
without parameter, the file must simply exist.

[DeleteFiles] Section Files to be removed before installation.

File0=SMRProt.mac List of file to remove.

Filel=...
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6.3.2 Family List Order (.DFF)

This file is not mandatory; it is used to define the order of the family list of the “FUPLA
FBOX Selector”.

FEBox Selectar ol

[#]- Binary

Integer
Flaating Paoink
Flip-Flop

] Counker
Blinker

Time relaked

v Canverker
Buffers

Data Blocks
Display
Indirect

+]- Mowe-In [ -Out
Requlation
15raftec

#]- Lser definable
Systerm infarmation
Special
Cammunication
Communication Texk
- Analog Module

FBOX Family List

Libraries

Standard
Application | User | Laddsr |

The Family List Order file simply contains a list of the families in the right order. This file
has the following structure:

[_ Librarv]

filel==fupbina™ .
filel==fupinte [_Library] Keyword
filed==fupfloa
filel==fupflip
filed==fupcoun
fileS==fupblin
filec==fuptine
fileY==fupconv
10 filef==sfupbuff . .
11 filed=sfupdh — | FBOX Family List
12 filelO==fupdi=p
13 filell==fupindi
14 filelZ2==fupmove
15 fileli==fupregu
16 fileld==fupgraf
17 filelGt==fupuser
18 filele==fupsv=t
19 filel?==fupspec
20 filel8==fupcomnmn
21 filel9==sfuptext
22 fileil==fupanlg

OO0 ] T A e LD R
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This file is mandatory and it’s the key information for the graphical face of the FBOX in
FUPLA. We can say that its structure is “FBOX Oriented”; in other words this file is
separated in sections where each sections represent an FBOX. The “.DEF” file looks

like this:

[_Blinkl®
Width=8
Face=BElink
In=En_B TV_I
Cut=0 B

FBOX1 | —\l

[_Blinlk2]
Width=6
10 Face=Blink

émﬂmm.ﬁ-mr\.ﬂ—l

FBOX 2 TN

12 Out=(_B

FBOX 3 —15 [_BlinkSamp]
& Width=7

17 Face=Samnple
18 In=En B Tw_I
19 Out=0Q_R

20 S5=Tim T

Unique Macro Name

FBOX Definition

S=Tim_T Sta_F

11 In=En B TO_T T1_I
13 5=Tim_T 5Sta_F

The macro name is the “Keyword” to make the link between all the FBOX of the Family. For this
reason the macro name must be unique not only in the family but also among the Libraries. If

not, when opening FUPLA an error message will be displayed.

The definition part of an FBOX section is the central piece of the “FBOX Language” which will

be treated in details in this chapter.

This file does not need to be edited by the FBOX developer, the FBOX Builder generate it.
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6.3.4 FBOX Functionality (.LIB)

This file is mandatory and defines the behaviour of an FBOX. The structure of that file is
also “FBOX Oriented”. This file looks like this:

_Blinkl macro Enable, TV, _{Q, Timer, State

Enable N
Unique Macro Tﬁgi Macro Parameters
Name
State

_endn _——— | FBOX1
_Enbl: =tl1 Timer

Macro Keyword

32 jr 1 _endm
33 Com State
34 _FUPConv100msToTiner (TY, Timexr)
K1) \
b _endm: sth State
End Macro '—3‘7—\38 gg;m - Call to a Sub-Macro
Keyword 39 -
40
41 _Blink? macro Enable. TO, Tl1, _Q. Timer., State
12
43 =t]1 Enable
14 jr 1 _Enbl
45 1d Timer
16 0 —~——— | FBOX 2
47 res State
413 ir _endn
49
50 _Enbl: =tl Timer
51 jr 1 _endm
L2 Com State
53 _FUPConv100m=ToTiner(TO, Timexr)
L4 =th State
5L jr 1 _endm
Sh _FIPConw100mns=ToTimer (T1. Timer)
57
S8 _endm: sth State
59 out _Q
&0 endn
6l i——
23]
&3 _BlinkSamp macro Enable, TV, _Q. Timner
B4 =tl Enable
65 jr h _disa
[ =t]1 Timer _— FBOX3
67 Jjr 1 _endm
% _FUPConw100m=ToTiner(TY, Timer)
[ jr _endm
70 _di=a:
71 1d Timer
7e 1]
73 acc 1
74 _endm:
75 out _n
TG endm

The macro name of each FBOX must be exactly the same as the one of the definition file. As
you can see on the above picture, each macro has parameters. The definition of each FBOX
defines the parameters of the macro. The FBOX Builder generates the macros only based on
the definition information. The order of the parameters is very important; we’ll see in details in
this chapter what these parameters are linked to.
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6.3.5 FBOX Display Text (.IDX)

This file is mandatory and defines all the texts displayed on an FBOXES. The Name of
the Family, the name of the Library help file and the name displayed in the FUPLA
“FBOX Selector” are defined in the IDX file.

Some FBOXES have an Adjust And View window; this dialog window appears when
you double click on an FBOX that has the down left corner black. This type of FBOX
allows parameters settings online or offline. The “.IDX” file contains all the texts
definition for this kind of configuration.

This file looks like this:

Section Keyword | 7™ —~—~__ | FBOX Family Name
1 [__Librarv]
2 Hame=Blinker

3 Help=SfupBa=e hlp-— Library Help File

— 'l
FBOX 1 S [_Elink1]

& Hame=Blink delavy T

—J ____—— | Macro Name

FBOX 2 S [_Elink2]

9 Hame=Blink delav T0-T1
FBOX3 | — W T

\]1\1\ [_BElinkSamp]

,»FBOX Selector*
12 Hame=Sample List Name

These FBOXES have no Adjust
And View variables.

Like with the “.LIB” file described in the previous paragraph, the macro name of each
FBOX of the “.IDX” file must strictly correspond to the one defined in the definition file.
The FBOX Builder can generate this file.
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6.3.6 FBOX Family Management (.SXG)

This file is not mandatory; it is used for the maintenance of an FBOX Library, especially
for the Libraries that are distributed to manage the compatibility problems between
versions. If an FBOX has been renamed, has been replaced, has been removed, has
been moved to an other library or is obsolete, this information can be found in the
“.SXG” file. The “.SXG” file of the integer family looks like:

Status Keyword This macro must

: \[FBOWBeREDlaDE'ﬂ] be replaced
Section CIADD="TADD P

_IMAX=_ THAXZ
_IMIN=_TIMINZ By this macro
_IROTLF=_IROTLFZ
_IROTRI=_IROTREIZ
_ISHFTL=_ISHFTLZ
_ISHFTR=_ISHFTEZ

1
2

3

4

5

£

7

8

g ) )
10 [FBOX::Replac This macro is
11 _THOVES= ES?2 replaced

12

13

14

15

16

_ITCIND=_THNDTCI
_IREGIN=_IHNDREGI

TINOTCH=_ IMOVE By this macro

[FBOX: : Ob=olete]
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6.3.7 FBOX Help (.HLP)
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The FBOX Library help file is standard Windows help file. Basically the name of this
help file must be mentioned in the “.IDX” files of the library and the keyword of each
help topic is the FBOX name found in the “.IDX”, if no name are defined the macro

name is used.

The FBOX Builder has a Help File Editor, based on the comment of each FBOX
parameter and the graphical interface, the FBOX Builder can generate the
corresponding Library help file. This automatically generated Help file looks like this:

< FirstLibrary

File Edit Bookmark Options Help

=1 E3

Help lopicsl

Back | FErint

| Options | < | 2 |

First Blinker

Farily: FirstF amily
Name: First_Blinker

Macro Mame: _firstblinker

First_Blinker
HV
TV

Quq ™

% Tirner initialisation value
Tire interval value

Cu Cutput

;:Blinker FB

BlinkInit EQU
Blinker EqQU
Timer EQU

FB

GET
EFB

HH Run FB
FB

STH
JR

ACC
GET

COH
EndFb:
EFB

HH Init FB

FB
FB
T

BlinkInit
Def =1

=1

Timer

Blinker
DEF =1
Def =2
Timer

H EndFb
H

=2
Timer
=1

Here vou can add a Picture for example:

;:Timer Init Value

;:0utput
;:Time Value
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6.4 FBOX Definition Language

The FBOX definition language is a kind of configuration language. Here is the list of all
the possible parameter needed to define an FBOX:

[macro name]

Width= <width>

Vers= <version>

Face= <face name>
FacePosi= <left|right|center>
Stretch= <stretch format>
GiveStretch= <YESINO>
In= <in-format>

Out= <out-format>

C= <constant format>

D= <dynamic format>

S= <static format>

avn= <adjust-view format>
IsKopla= <YES|NO>
AcceptName=[<1|2>]
uName=[<Name>]
uComment=[<Comment>]
aRef==[<1|2>]
Ref=[<Fbox Reference>]
Exist=[<Symbol>]

The order of this list must be strictly respected.

From now on, we will take as example the FBOX “PCD2.W34” which is an FBOX for an
analogue module. You can find this FBOX in the standard library in the “Analog Module”
family.

The definition of this FBOX looks like this:

[_anadZwid]
Width=15
Face=PCDZ Wid
Vers=2
Stretch=0 7 1 0
GiveStretch=YES
Cut=1_HNI
C=Add Bio
D=Rd_¢R
S=F= F LED_F
avl=b F= 0 =1
avl=c cl11
awZ=a Ch0 =10
awvi=a Chl =10
awil=a ChZ =10
awh=a Ch3 =10
awh=a Chd =10
aw?=a Chi =10
awd=a Che =10
aw9=a Ch? =10

3
11

10.10,.11.20, 21, 22}
{0.10,11.20, 21,22}
10.10,.11.20, 21, 22}
10,11, 20,21, 22}
10.10,.11.20, 21, 22}
{0.10,.11.20, 21, 22}
10.10,.11.20, 21, 22}
{0.10,.11.20,21. 22}

PP g
[/ R R FT R R )
—
=

A section begins with a line containing [name] and ends just before the beginning of the
following section. The name of the section is the name located in the bracket.

Each lines contained in a section is called an entry. Each entry has a name followed by
= and a string. Between the ,,=* and the string absolutely no space are allowed.
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6.41 Macro Name (Section Name)

The name of the section is the name of the FBOX and also the name of its macro
associated to it. Each entry in the section represents the different characteristics
associated to the FBOX.

The macro name must be unique among FBOX Libraries and must not exceed 80
characters. A good tip to avoid naming clash with the macro name is to add the name of
the company as for example: “_SaiaMacroName”.

6.4.2 Width Entry

This field defines the width of the FBOX. The width should be calculated to take in
consideration the title of the FBOX, the width of the input and output names and the
availability of constants. When designing a new FBOX this parameter should be
adjusted until you find the result expected. The range of the width is 1 to 17. This field is
mandatory.

6.4.3 Face Entry

The face parameter indicates a string that should be displayed on the FBOX. This field
is optional. If it is not used FUPLA will not display a face string on the FBOX. The max
characters number is defined by the width of the FBOX in question.

E.g. The face of the following FBOX is defined like this Face=PCD2.W34:

PCD2W34 ©
0T
i1t
21

\Add [72?? |

6.4.4 FacePosi Entry

This parameter indicates the position where FUPLA should display the face within the
FBOX. The face can be justified on the left, right or centre of the FBOX if FacePosi is
initialised with left right or centre respectively. By default the face is in the middle.

E.g.: The following FBOX is using a face justified on the left: FacePosi=left

PCD2.W34 O
o
i
21
\Add [722? |

6.4.5 Vers Entry

This field is optional. It associates a version number to the FBOX. This indication, when
provided is passed as the first parameter to the macro. The range is 0 to 65534. 65535
and -1 are used internally to indicate that there is no version number specified.

E.g. Vers=2
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6.4.6

Stretch Entry

This entry is optional; if this entry is not defined the FBOX will not be stretchable. If
present it indicates to FUPLA that the FBOX is stretchable. When a FBOX is stretchable
the notion of index comes into consideration, and the inputs or outputs marked as
stretchable becomes indexed, i.e. they will be duplicated a certain amount of time
according to the stretch index chosen by the user. A stretch index of 0 indicates that an
input or output marked stretchable is displayed only once. A stretch index of 1 indicates
that an input or output marked stretchable is displayed twice...

When an input or output marked stretchable contains a label, it will automatically be
appended with an index number.

This line contains four fields with numbers. The first two fields is the minimum and
maximum stretch index at which the user can stretch the FBOX. The third field is the
increment at which an FBOX can be stretched. And the last field is the default stretch
index.

E.g. The FBOX “PCD2.W34” is stretchable with index between 0 and 7 by index
increment of 1 and is by default displayed with an index of 0. Its Stretch entry is:
Stretch=071 0.

The following shows the FBOX “PCD2.W34” stretched with a factor of 0. This is the
default stretch index for “PCD2.W34”.

PCD2.W34 @
i__
Add [7??? |

The following shows the FBOX “PCD2.W34” stretched with a factor of 7. This is the
maximum value available for this FBOX.

PCD2.W34 @
0t
iy

21

31

\Add [227? |
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6.4.7 GiveStretch Entry

This entry tells the FUPLA compiler to place in the parameter list of the macro an
indication of the stretch index. Sometimes this indication eases the macro construction
of a stretchable FBOX. This entry should only be used for a stretchable FBOX. It is not
commonly used. It should be set to YES to enable it.

E.g.: GiveStretch=YES

6.4.8 InEntry

This entry defines all the input parameters of the FBOX. If this entry is not present, the
FBOX has no input. Each field in this entry describes an input.

Here is the general form of the In entry:

In=<input_descr> [<input_descr> ...]

<input_descr> = [<label>]_[E][N]<type>
<label> = max. 3 characters
<type> = [BI*[1I*[F]

Each field is separated in two by an underscore. The first part is the optional label name
that is associated to the input. It has a maximum of three characters. It will be shown
when FUPLA displays the FBOX. If it is indexable an index number will be attached to it.
The second part is the type description of the input. It can be binary, integer, or floating-
point when marked with the letter B, | or F respectively. When the input is indexable the
type letter should be preceded by the character N. Any binary inputs can also be edge
triggered, i.e. they become active only during a rising edge is detected. When a binary
input is edge triggered the letter E precedes the type letter.

E.g. The FBOX Binint descriptor has the following In entry: In=I_NB. It defines only one
input labelled | of type binary and it is marked indexable. The input will be marked with
the letter I and will be followed by the index number.

This is the In entry of the SRCIk: In=S_B Clk_EB R_B. Which defines three inputs.
None of them is indexable. The first input is labelled S and is of type binary. The second
input is labelled CIk, it is a binary edge triggered input. The last input is labelled R and
is binary.

6.4.9 Out Entry

The O line includes the list of all the outputs coming out of a FBOX. This line is optional.
When it is not present it indicates that there are no outputs. Each field on the O line
describes an output.

Here is the general form of the O line:

Out= <output_descr> [<output_descr> ...]

<output_descr> = [<label>]_[N]<type>
<label> = max. 3 characters
<type> = [BI*[1[F]
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Each field is separated in two by an underscore. The first part is the optional label name
that is associated to the output. It will be shown when FUPLA displays the FBOX. If it is
indexable an index number will be attached to it. The second part is the type description
of the output. It can be binary, integer, or floating-point when marked with the letter B, |

or F respectively. When the output is indexable the character N should precede the type
letter. An output connector cannot be edge triggered.

E.g. The FBOX Binint descriptor has the following O output line: O Out_lI. It defines
only one output labelled Out of type binary. The output will be marked with Out.

6.4.10 C Entry

The C line includes the list of all the constant windows available on the FBOX. Constant
windows are user-defined parameters that are passed to the FBOX. These parameters
are absolute addresses to PCD medias or they are constants. They are also called in-
out parameters because the macro can use them in read or write mode. This line is
optional. When it is not present it indicates that there are no constant windows. Each
field on the C line describes a constant window.

Here is the general form of the C line:
C= <constant_descr> [<constant_descr> ...]

<constant_descr>= [<label>]_[N]<type><media>

<label> = max. 3 characters
<type> = [BI*[NI*[FI*[DI*[P]
<media> = [1i[o]i[f0]i0tlilec]iklild]ix]|p]|[u]llls]

Each field is separated in two by an underscore. The first part is the optional label name
that is associated to the constant window. It will be shown when FUPLA displays the
FBOX. If it is indexable an index number will be attached to it. The second part is the
type description of the constant. It can be binary, integer, floating-point, Data or
Program block when marked with the letter B, I, F, D, or P respectively. When a
constant window is indexable the character N should precede the type letter. A constant
window cannot be edge triggered. The media part of the constant description is an or-
mask of all the medias that the user is allowed to use in the constant window. i for input,
o for output, f for flag, r for register, t for timer, ¢ for counter, k for constants, d for
datablock, x for texts, p for PB, u for FB or s for SB. When the medias d or x are used
the type D must be specified; when the media p, u or s are used, the type P must be
specified.

E.g. The following descriptor: Represents the following FBOX:

PCD2.W34 @
C=Add_Bio :

It— | CanbelorO
Add [?7?? |

6.4.11 D Entry

The D line includes the list of all the dynamic variables that are used within the FBOX
macro. Dynamic variables are used to store intermediate results in FBOX that must
make many calculation before they provide their results. This information is only
important to the compiler so that it knows that it has to give temporary variables to the
FBOX. These variables are not initialised and a FBOX must not expect them to contain
any valid data. The same dynamic variable can be used by many FBOX, this is why
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even if an FBOX initialise a dynamic variable, it must not expect that it will contain the
same value next time it is called. Dynamic variables are owned temporarily by an
FBOX, it is own from the instance it is called until it is finish executing. Only one FBOX
can be executed at a time. This line is optional. When it is not present it indicates that
there are no dynamic variables within the FBOX.

Here is the general form of the D line:

D= <dynamicvar_descr> [<dynamicvar_descr> ...]

<dynamicvar_descr> = [<label>]_[<count>]<media>
<label> = max. 3 characters

<count> = 1..255 (default 1)

<media> = [FI'[R]IM[TIMC]

Each field on the D line describes a dynamic variable. It is separated in two sections by
an underscore. The first section is the optional label name (maximum 3 chars.), which is
associated to the dynamic variable. It is only for means of documentation in the source
file generated at compilation.

The second part is the type description of the dynamic variable. It can be a flag a
register, a timer or a counter when marked F, R, C or T respectively. These elements
are chosen among the dynamic variables given in the resources used by FUPLA.
Dynamic variables are not indexable, but many consecutive dynamic variables can be
reserved for the FBOX simply by preceding the type description by the amount of
variables necessary.

E.g. The FBOX “PCD2.W34” has the following D entry line:
D=Rd_2R

It defines one dynamic variable called “Rd” and it is a sequence of two consecutive
registers. When the compiler will translate the FBOX “PCD2.W34” used in FUPLA in a
source file it will reserve automatically two registers. These elements will also be shared
with other FBOXES. So the “PCD2.W34” cannot initialise them and expect to find the
same result the next time it is called.

6.4.12 S Entry

The S entry includes the list of all the static variables that are used within the FBOX
macro. Static variables are used to keep a previous result. E.g. flip-flop or counter box.
This information is important to the compiler so that it knows that it has to reserve some
variables for a specific FBOX. This line is optional. When it is not present it indicates
that there are no static variables within the FBOX.

Here is the general form of the S entry line:
S= <staticvar_descr> [<staticvar_descr> ...]

<staticvar_descr> = <label>_[<count>]<media>

<label> = max. 3 characters
<count> = 1..255 (default 1)
<media> = [FII1[RTI[T]|[CII[X]|[D]|[*X]|[*D]

Each field on the S line describes a static variable. It is separated in two sections by an
underscore. The first section is the optional label name (maximum 3 chars.), which is
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associated to the static variable. It is only for means of documentation in the source file
generated at compilation.

The second part is the type description of the static variable. It can be a flag a register,
a timer, a counter, a text in RAM/EPROM memory, a datablock in RAM/EPROM
memory, a text in RAM memory or db in RAM memory when marked with F, R, T, C, X,
D, AX, AD respectively. These elements are chosen among the dynamic variables given
in the resources used by FUPLA. Static variables are not indexable, but many
consecutive static variables can be reserved for the FBOX simply by preceding the type
description by the amount of variables necessary.

E.g. The FBOX “PCD2.W34” has the following S static variable line:
S=Fs_F LED_F

It defines two static variables. The first one is called Fs and it is a flag the second is
called LED and it is also a flag. When the compiler will translate the FBOX “PCD2.W34”
used in FUPLA to a source file it will reserve automatically two flags. These flags will not
be available for any other FBOX calls.

6.4.13 The Static Variable LED

A static variable LED has a special meaning. It is a normal static variable except that a
LED indicates automatically displayed on the top right corner of the FBOX the state of
the variable.

When a FUPLA is Online with a PCD the LED is red if the value associated to the static
variable LED is not 0, and it is green when its content is 0. When FUPLA is Offline this
LED is shown grey.

PCD2W34 @
i__
Add [?7?? |

This mechanism is useful to monitor FBOX error status.
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6.4.14 Adjust And View Variables Entry

This entry is called adjust and view entry. It defines the internal variables of an FBOX
which can be visualize or modified while the user program is being executed in a PCD.
For each variable defined an av entry is defined. They should be numbered from 0 to n.
FUPLA doesn't limit the number of av entries, but this resource consume much memory
and should not be used too extensively. Many adjust variables can be joined together
on the same line separated with the semi-colon character ';'. This saves FUPLA some
access time.

E.g.
av0=<adjust-view format>;<adjust-view format>;<adjust-view format>;
avl=<adjust-view format>...
av2=<adjust-view format>

In our example, the Adjust and View entries are the following:

av0=b Fs 0 =1 %s

avl=ccll

av2=a Ch0 =10 %s {0,10,11,20,21,22}
av3=a Chl =10 %s {0,10,11,20,21,22}
av4=a Ch2 =10 %s {0,10,11,20,21,22}
av5=a Ch3 =10 %s {0,10,11,20,21,22}
av6=a Ch4 =10 %s {0,10,11,20,21,22}
av7=a Ch5 =10 %s {0,10,11,20,21,22}
av8=a Ch6 =10 %s {0,10,11,20,21,22}
av9=a Ch7 =10 %s {0,10,11,20,21,22}

These entries are used by FUPLA as information to display the FBOX Dialog window;
when an FBOX use the AV feature, a black triangle cover the down left corner of the
FBOX face in FUPLA as shown in the picture bellow:

PCD2W34 @
i__
Add [?72? |

In double clicking on this FBOX, the following dialog box will appear:

B Adjust: PCD2.W34 M=1E3
Fead &l | Witz sl | (et Defauts | o | Hep | ok | Cancel |
|Err0r... Acknowledoe |
f———[Conﬂguration channel 0to 7]----
|Ch 0/ Maode ar sensar type > fmv =
|Ch 1 [ Wode or sensor type > ||mv |
Ch 2 I'Mode ar sensar type ﬂ my j
Ch 3/ Mode or sensar type > fmv =
Ch 4 'Wode ar sensar type i Imv j
Ch 5 Maode or sensar type > fmv =
|Ch & [ Wode or sensor type > ||mv |
|Ch 7 I Mode or sensor type ﬂ v j
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The structure of this dialog is defined by the AV entries of the definition file; but the text
displayed are defined in the “FBOX Display Texts” (.IDX file) which we will see the
details in the next paragraphs.

The AV of the FBOX in our concern are the following:

“av0” is a button that needs a static flag (Fs 0), a default value (=1) and a format with
which the value should be displayed on the button (%s).

“av1” is a simple comment line in the dialog window which only needs a label (c11).
“av1..9” are offline Adjust variables that need a label (CHn), a default value (=10), a
format with which the value should be displayed/enter (%s) and a range of value that

can be chosen before compilation ({0,10,11,20,21,22}).

As you can see, each AV is a line of the dialog window. The button and the comment
are followed by the 8-offline variables.

The following paragraphs detail all the possibilities of the Adjust And View Variables.
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6.4.15 Description of a view variable using the avn field

Only static variables (the one marked with the letter S) can be viewed. They can be
Flags, Timers, Counters or Registers. For each static variable that we want to view the
user must enter the following entry at the end of the FBOX definition:

avn=v <label>[<index>][<%format>][\nabs]
avn = Is the name of the entry. A number between 0 and n should replace

the character n. The first entry av should be numbered 0 the following
ones should be numbered successively.

<label> = max. 3 characters that correspond to a static variable previously
defined.

<index> = an optional index can be appended to the label. It identifies one
element within an array of static variables.

<%format> = the format with which the value should be displayed.

<\nabs> = specifies that the variable cannot be locked by the user.

The format can be one of the following:

e %s string format.

e %d decimal format. This is the default format.

e %X hexadecimal format.

e %o0 octal format.

o  %f floating point format.

e %][0..9]p decimal floating point format. The digit indicates the position of the
decimal point. The default is 0.

e %][0]D this format converts an integer value ....YYMMDD into DD/MM/YY.

e %1D this format converts an integer value ....MMDD into DD/MM.

o %2D this format converts an integer value ...YYYYMMDD into DD/MM/YYYY.

e %[0]H this format converts an integer value ...HHMMSS into HH:MM:SS.

e  %1H this format converts an integer value ...HHMM into HH:MM.

e 9%2H this format converts an integer value which represents seconds and
converts it in the format HH:MM:SS. The Hours can be up to 99. This format
can be used to represent delays before or delta of time between states.

o %t,%][0..3]t this format is used for entering special modem strings.

%0t - actual format of modem string
%1t - needed for GSM modems. Like %0t except ! replaced by +
%2t,%3t — length is 2*8, 3*8 ( not yet implemented )
e 9%0i IP address in dot notation
e 9%[1..5]e EIB formats for ETS2
%1l1e — Full EIB address <main group 0..15><middle 0..7><sub 0..255>
%2e — main group only 12/-/-
%3e — middle and sub group -/4/123
%4e — main and middle 12/4/-
%5e — sub only -/-/123
e The modem format %t
This format is used to enter some Modem specific strings and embed
them into register values. The format is very simple and is the following:

CODE DISPLAY Comment

0-9 0-9 Number to dial

O0AH *

OBH #

OCH W Commande ‘Wait for dial Tone’
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ODH ,

OEH !

OFH Blank Space, authorized before numbers
and between numbers.

The modem library will contain two fields of 8 characters for the
telephon number. Example:

Tf number prefix “  OW 0377 =>valuein register: FFOCF037
Tf number  “75 39 88" ===>vaueinregister: 75F39F88

6.4.16 Description of an Online adjust variable using the avn field

Online adjust variables are internal static variables of a macro which can be modified
and visualised by the user. Online variables are associated with an internal static
variable; they can be registers, flags, counters or timers.

When FUPLA is Online with a PCD it will be able to modify their value on user request.
The value is then transferred in its corresponding static variable.

Only Online variables (the one associated with an internal static variable in the S entry)
can be adjusted in real time. They can be Flags, Timers, Counters or Registers.

With the adjustable Online variable we give the user a chance to view and modify the
content of a given FBOX internal variable. For these variables an adjust edit window
and an actual set value window are displayed in the adjust list window. The adjust edit
window contains the value which the user wants to pass to the internal variable. The
button on the left order FUPLA to transfer the default value in the adjust edit
window. The button on the right of the adjust edit window order FUPLA to transfer
the value from the adjust edit window in the corresponding variable in the PLC. The
Actual value window shows the actual content of the PLC variable when possible (when
in Online).

If we are Online: the button on the left of the adjust edit window will be enable (to
show that we can modify the effective value) and the right window will contain the

effective value.

If we are Offline: the button on the left of the adjust edit window will be disable (to
show that we can't modify the effective value) and the right window will contain -------- .

The following describes the syntax used for defining an Online adjust variable:
avn=a <label>[<index>][<%format>] [<=init>] [{<range>}][\nabs][\wax=wacces]
avn = Is the name of the entry. A number between 0 and n should replace

the character n. The first entry av should be nhumbered 0 the following
ones should be numbered successively.

<label> = max. 3 characters that correspond to a static variable previously
defined.

<index> = an optional index can be appended to the label. It identifies one
element within an array of static variables.

<%format>=  the format with which the value should be displayed and how they

should be entered by the user. Itis the same as the format described
in section Description of a view variable using the avn field.
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<=init> = initial value. It must be definable for each parameter independently
specially for arrays like x_10R. Default is O if no range is given else
init is at the middle of the range. The init value can be entered with
decimal or with hexadecimal format using OX or Ox preceding the
number. Example the hexadecimal value FFF can be entered like this
=0xfff.
The init segment has the following syntax: DefaultValue[:SetValue].
When the SetValue is not specified it is assigned with the value of the
default value. The set value is the value which is placed in the adjust
field the first time. The default value is the value which is placed in the
adjust field when the user presses the set default button.

<range> = The range is taken without the format attribute. This parameter is
optional.
\nabs = specifies that the variable cannot be locked by the user.

\wax=waccess This defines the write access level needed to modify any value in the
PCD. For more details see section Limiting Write Access.

The format of the range is the following:
<range> = <subrange>[,<range>]
<subrange> = value][..value]

E.g. {10..20} range: 10 to 20.
{10, 15..20} range: 10 or 15 to 20.
{10..12,15..20,0..5} range: 10to 12 or 15to 20 or O to 5.

6.4.17 Description of an Offline adjust variable using the avn field

These are constants that are passed to a macro (they are passed directly, they are not
passed via a register or a flag like the Online variables). They are used for initialising
initial parameters in the FBOX. They use up less dynamic variables and they are not
fragile to a bad initialisation like Online parameters are. They can only be defined
Offline, and the user must recompile and re download his program.

For these variables only an adjust edit window is available. The adjust edit window is
displayed in the adjust list window. The adjust edit window contains the value which will
be pass to the macro the next time the program is recompiled. The button on the
left order FUPLA to transfer the default value in the adjust edit window.

Adjustable Offline variables, gives the user a chance to view and modify the constant
which is passed to a macro. If the user modifies an Offline variable the editor will
suggest to him to re-compile, since its modification will only be effective if re-compiled.

The syntax of an Offline adjust variable is the same as the Online variable, except that
the label must not correspond to any static variables previously defined in the S entry.

6.4.18 Description of a FBOX user button using the avn field

FBOX user buttons are associated to internal static variables of an FBOX; they can be
registers, flags, counters or timers. When a user presses a FBOX button, FUPLA
transfer its default value to its corresponding internal static variable. This can be done
only when FUPLA is Online with a PCD, otherwise the button is disabled. This is a very
convenient way to set or reset parameters or algorithm in an FBOX.

The following describes the syntax used for defining an FBOX user button:
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avn=b <label>[<index>][<%format>] [<=init>][\nabs] [\wax=waccess]

avn = Is the name of the entry. A number between 0 and n should replace
the character n. The first entry av should be numbered 0 the following
ones should be numbered successively.

<label> = max. 3 characters that correspond to a static variable previously
defined.

<index> = an optional index can be appended to the label. It identifies one
element within an array of static variables.

<%format> = the format with which the value should be displayed on the button. It

is the same as the format described in section 6.4.15 Description of
a view variable using the avn field.

<=init> = initial value. Default is 0. This is the value that is shown on the button.
The init value can be entered with decimal or with hexadecimal format
using 0X or Ox preceding the number. Example the hexadecimal value
FFF can be entered like this =0Oxfff.

\nabs = specifies that the variable cannot be locked by the user.

\wax=waccess This defines the write access level needed to modify any value in the
PCD. For more details see section Limiting Write Access.

6.4.19 Description of a FBOX user button with a view window

This is a button like defined in section Description of an FBOX user button using the
avn field. The only difference is that a view window can also be associated to it.

The following describes the syntax used for defining a FBOX user button with a view
window:
avn=bv <label>[<index>][<%format>] [<=init>][\nabs][\wax=waccess]

The view window will show the content of the variable associated to the button. The
user can also view an alternate view of another variable see section Defining an
alternate view variable.

6.4.20 Defining an alternate view variable

This feature is used to show in the view window an alternate variable as the one that
was previously defined in the current adjust variable. This feature is exclusively used
today for button with view; see section Description of an FBOX user button with view
window.
The following describes the syntax used for defining a FBOX user button with an
alternate view window:

avn=bv <label>[<index>][<%format>] [<=init>][\nabs][\wax=waccess ] [\v...]

Where \v... is the same syntax as described in section Description of a view variable
using avn field, preceded by a backslash V.

When the user locks the absolute address it will lock the alternate view variable not the
button variable.

The text column is always the one associated with the button not the one associated to
the alternate view.
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6.4.21 Description of a comment field using the avn field

Comments are used in an Adjust Dialog window to comment or create sections in a list
of adjust and view variables. Double clicking on these fields gives the description
associated with the variable.

The following describes the syntax used for defining comment in an adjust dialog
window:

avn=c <label>

The syntax of an Offline adjust variable is the same as the Online variable, except that
the label must not correspond to any static variables previously defined in the S entry.

avn = Is the name of the entry. A number between 0 and n should replace
the character n. The first entry av should be numbered 0 the following
ones should be numbered successively.

<label> = max. 3 characters that must not correspond to any static variables
previously defined in the S entry.

The comment and the description of this line is located in the .IDX file.

6.4.22 Limiting Write Access

It is maybe required to limit write access to some memory in the PCD while the PCD
program is in run. Previous implementation of the adjust variable allowed anyone to
modify the content of the PCD memory by using the adjust window of a FBOX. Now
with the new \wax= keyword the FBOX designer can set a level of protection.

We store in the file {appsdirf\pg4limit.ini the current write access level. This is stored in
the section [Security] entry WriteAccessLevel=. The value allowed for the current
write access is between 1 and 99. If this entry is not defined a default of 50 is taken. For
mean of conveniences we can also set this variable with a lower value by setting the
variable WriteAccessLevel found in the registry in the section
[HKEY_CURRENT_USER\Software\SAIA-Burgess\PG4\2.0\SFUP32\Security].

The maximum WriteAccessLevel is the one defined in the pg4limit.ini file - this file is
protected therefore it does not become a back door access.

The keyword \wax= can be used on any adjust variable line. It only make sense to use
it for variables which can be modified by a button, i.e.: it makes no sense to use \was=
on a comment an offline variable or a view only variable.

When the write access level defined by the \wax= directive is lower than the current one
defined in the file spg4.ini than any button giving the possibility to write in the PCD
variable is removed from the adjust window. The range for the \wax= directive is
between 1 and 99. When it is not used the write access level of the adjust variable is set
to 0. When an adjust variable has a write access equal to O it means that there are no
restrictions.
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6.4.23 The format string

Adjust variables which use the string format will be provided with a pick list
(COMBOBOX) fill with choices that are available for the adjustment of the variable.
These adjust variable must absolutely provide a range on there avn entry line definition.

6.4.24 AcceptName Entry

Values: AP_NOT_USED =0, AP_OPTIONAL = 1, AP_REQUIRED = 2,
AP_USERDEFINED = 3,AP_DISABLED =4

This entry informs FUPLA that the macro was designed to take advantage of this
mechanism, and it is passed in the parameter list. If this entry is set to 1 the user can
enter a name if he wants, if he does not FUPLA will generate one for him. If
AcceptName is set to 2 then FUPLA will notify the user if he does not set the user
name. If AcceptName is set to 1 or 2 the user name will be passed to the macro. If
AcceptName is not defined then FUPLA does not pass the FBOX user name to the
macro.

If AcceptName is 3 the user can define a symbol nhame, and this name as group name
will be used for internal variables. The name must be unique in the module.
AcceptName = 4 means that the user cannot specify the name.

6.4.25 uName Entry

This entry is used to memorise or to specify a default user name. This should never be
bigger than 80 characters. Only valid symbols accepted by the assembler or positive
numbers will be accepted (AP_OPTIONAL, AP_REQUIRED, AP_NOT_USED).

6.4.26 aRef Entry (Accept Reference)

This entry informs FUPLA that the macro was designed to take advantage of this
mechanism, and it is passed in the parameter list. If the entry aRef is set to 1 the user
can specify a FBOX Reference if he wants, if he does not FUPLA will generate one for
him. By default FUPLA generates _ NO_FBOX_REFERENCE__. If aRefis set to 2
then FUPLA will notify the user if he does not set the FBOX reference. If aRef is setto 1
or 2 the user name will be passed to the macro. If aRef is not defined then FUPLA does
not pass the FBOX reference to the macro.
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6.4.27 Ref Entry

This entry is used to memorise or to specify a default FBOX Reference. This should
never be bigger than 12 characters. Only valid symbols accepted by the assembler or
positive numbers will be accepted.

The user can specify a new FBOX reference from the dialog box shown below. This
dialog box is accessible from the menu FBOX Properties... by pressing the right
mouse button on the FBOX desired.

FBox Properties m

I arme:
Il:hannel_lj

Reference:
Il:hannel

Comment;

Help | 0K I Cancel

6.4.28 UComment Entry

This entry is used to memorise the user comment entered by the user for a specific
FBOX. This is normally not used by the FBOX designer. Nevertheless it can be used to
define a default comment. The maximum characters of this string are 80.

6.4.29 Exist Entry

This is a directive which tells FUPLA to define a symbol made of the macro name or the
symbol name if specified in the exist directive. This symbol is then equated to the
number of time the FBOX was used. This symbol can than be used by another FBOX to
verify if an FBOX is in use or not.

The syntax is:
Exist=[Symbol]

These symbols are placed into a group called __ FBOX_IN_USE___in the file .inc to limit
collision of symbols.

NOTE: The symbol should not be used to define a common name to a group of different
FBOX. We use it to define a common name for different version of the same FBOX.

The compiler will fill the file .inc with a section group __ FBOX_IN_USE__. For example:

$GROUP _ FBOX_IN_USE__

_fbox1 EQU 2
_fbox2 EQU 1
$ENDGROUP

The compiler detected in this example 2 occurrences of FBOX _fbox1 and 1 occurrence
of FBOX _fbox2. Other macro can access these symbols with the following syntax:
$ifdef _ FBOX_IN_USE__. fbox1
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See also the documentation on assembler directive $GROUP.
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6.5 FBOX Texts Definition

The “.IDX” file contains all the strings associated to the FBOX interface. It contains:
e Library name that appears in the family FBOX list.

FBOX name that appears in the FBOX list.

Name and description of each avn variables.

Strings used for translating the string format.

There should be for each .DEF file a corresponding .IDX file. .IDX files have been design to
ease the translation of an FBOX in an other language. If the .IDX file is corrupted the FBOX will
still behave properly. The general format of the .IDX file is the following:

[__Library]
Name=Name of library

[macro name 1]

Name=Name of FBOX

LBL= <adjust-view idx format>
LED= <adjust-view idx format>
REG 0= <adjust-view idx format>

[macro name 2]

6.5.1 Library section

The first section of the .IDX file must be named __Library (two underscore preceding Library). In
this section FUPLA finds the name of the library in the entry Name. This is the name that is
displayed in the list of libraries.

6.5.2 Macro sections

Each macro has a corresponding section in the .IDX file of there families. The name of each
section is the same as the one defined in the corresponding .DEF file. Each one of these
sections contains a Name entry a Help entry and an entry associated to each variable that were
associated to the avn section in its corresponding .DEF file.

6.5.3 Name Entry

The entry Name= defines the name of the FBOX. This name will appear in the FBOX list box.

6.5.4 Variables Description Entry

A variable description entry gives a name and a description to an avn variable. It can also
contain the string used for translating the string format. The name of the entry is the name of the
label used in the .DEF file in the avn entry plus optionally the index that was used.

The format of a Variable description entry is the following:
<LBL> [<index>]=[<text-name>][\R)<text-description>][\n)<text-value0>]

<LBL> = this is the label that was used in the .DEF file to identify the
variable associated with the avn variable.

<index> = This parameter must be used if it was used in the avn entry of the
corresponding .DEF file.

<text-name> = Is a string which will be placed on the left most column of the

adjust list window.
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\R)<text-description> = This is the text describing in more detail the variable. It can be
accessed by double clicking the left most column of the adjust list
window. It must be preceded with the characters \R)
\n)<text-valuen> = This is the text which is displayed when a value n is given to
this variable if it has used the string format. It must be preceded with the character \n),
where n is the value which is associated with this text.

6.5.5 Example with the PCD2.W34 FBOX

To understand exactly what we have to do in the .IDX file, the best way is to put side by
side the .DEF and the .IDX as follow:

[Lanad2w34]
Width=15
Face=PCD2.W34
Vers=2
Stretch=0710
GiveStretch=YES
Out=i_NI
C=Add_Bio
D=Rd_2R
S=Fs_F LED_F

av2=a Ch0 =10 %s {0,10,11,20,21,22}
av4=a Ch2 =10 %s {0,10,11,20,21,22}
av5=a Ch3 =10 %s {0,10,11,20,21,22}

av6=a Ch4 =10 %s {0,10,11,20,21,22}

av8=a Ch6 =10 %s {0,10,11,20,21,22}
av9=a Ch7 =10 %s {0,10,11,20,21,22}

[Lanad2w34]

Name=PCD2.W34

Ch0=Ch 0/ Mode or sensor type \0)1:1 \10)mV \11)uA \20)Pt 1000 \21)Ni 1000 \22)Ni 1000 L&S
Ch2=Ch 2 / Mode or sensor type \0)1:1 \10)mV \11)uA \20)Pt 1000 \21)Ni 1000 \22)Ni 1000 L&S
Ch3=Ch 3 / Mode or sensor type \0)1:1 \10)mV \11)uA \20)Pt 1000 \21)Ni 1000 \22)Ni 1000 L&S

Ch4=Ch 4 / Mode or sensor type \0)1:1 \10)mV \11)uA \20)Pt 1000 \21)Ni 1000 \22)Ni 1000 L&S

Ch6=Ch 6 / Mode or sensor type \0)1:1 \10)mV \11)uA \20)Pt 1000 \21)Ni 1000 \22)Ni 1000 L&S
Ch7=Ch 7 / Mode or sensor type \0)1:1 \10)mV \11)uA \20)Pt 1000 \21)Ni 1000 \22)Ni 1000 L&S
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avo:
This entry is a button (b); its responsibility is to send its default value to its attached flag
when it is pushed down.
- The definition line “S=Fs_F ...” ask FUPLA to reserve a flag especially for
that FBOX (static).

- The definition line “av0=b Fs 0 =1 %s” define a button and link its action to
the Fs flag (“0” is the media index in the case Fs is the base address of an
array of flags. In this case the “0” is not needed). The default value of the
attached flag is 1 (=1) and finally the value of the flag can be read on the
button in a string format (%s). In our case, the caption of the button could
have another string when the flag is 0.

- The string definition line “Fs 0=Error \1)Acknowledge \R)Reset the error

LED?” is the strings that fully describe the button. “Error” is the comment
situated on the left of the button, “Acknowledge” is the caption of the button
and the “\R)Reset the error” is the help string that is popped up when
double clicking on the comment.

av1:

This entry is a simple comment (c) that will be displayed in the second line of the FBOX

Adjust and View dialog window.

- The definition line “avi=c c11” simply define the second line as comment
and the comment label that is the link with the string definition is “c11”.

- The string definition line “c11=----[Configuration channel 0 to 7]----“ define
the effective text that will be displayed in the FBOX dialog window.

av2...av9:

These entries are offline adjust variables (a); the “a” is also used for online variable, the
only difference is that for the off line’s, the variables don‘t correspond to PCD media but
are passed directly as constant. The user before compilation of the FUPLA file must
define Offline variables.

- The definition line “av2=a Ch0 =10 %s {0,10,11,20,21,22}" define “Ch0” as
the label of the av, the default value “=10”, the display value format to be a
string (%s) and the range of possible values ({0,10,11,20,21,22}). The
FBOX dialog window will have a combo box in which the user can choose
the value he wants.

- The string definition line “Ch0=Ch 0 / Mode or sensor type \0)1:1 \10)mV
\11)uA \20)Pt 1000 \21)Ni 1000 \22)Ni 1000 L&S” define the description text
of the av (“Ch x / Mode or sensor type”) and each possible choice with their
values (...“\21)Ni 1000"...).
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6.6 FBOX Macro Definition

The “.LIB” file contains a macro for each FBOX defined in the “.DEF” file. To understand
exactly the macro that belongs to our example FBOX we have to compare the definition
and the macro header of the “PCD2.W34” FBOX.

[_anad2w34]
Width=15
Face=PCD2.W34
Vers=2
Stretch=0710
GiveStretch=YES

Out=i_NI

S=Fs FLED_F
avO0=b Fs 0 =1 %s
avl=ccll

av2=a Ch0 =10 %s {0,10,11,20,21,22}
av3=a Ch1 =10 %s {0,10,11,20,21,22}
av4=a Ch2 =10 %s {0,10,11,20,21,22}
avb=a Ch3 =10 %s {0,10,11,20,21,22}
av6=a Ch4 =10 %s {0,10,11,20,21,22}
av7=a Ch5 =10 %s {0,10,11,20,21,22}
av8=a Ch6 =10 %s {0,10,11,20,21,22}
av9=a Ch7 =10 %s {0,10,11,20,21,22}

_anad2w34 macro Vers,
in0,inl,in2,in3, ;;output FBox
in4,in5,in6,in7,
;;constant
, ;;Dynamics
Fs,led, ;;static
Quit, ;;Quittance error button

Ch_0,Ch_1,Ch_2,Ch_3, ;;Channel type choice register
Ch_4,Ch _5,Ch_6,Ch_7,
index ;;stretch index

endm
You can see in the above example that the order is very important because only this
order makes the link possible between the macro and the FBOX definition. The symbols

used as macro parameters are not important, of course they must comply to the symbol
syntax.
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