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APPLICATION NOTES

4D-AN-00280

This application note provides a basic example on utilizing Flash File System
for Pixxi which allows projects to store small files using Workshop4 and read
it during runtime.

Before getting started, the following are required:
Hardware

- Any 4D Systems display module powered by any of the following
processors:

o Pixxi28
o Pixxi44
- Programming Adaptor for target display module
Software
- Workshop4
This application note comes with one (1) ViSi project:

e PixxiFlashFS.4DViSi

Note: Using a non-4D programming interface could damage the processor
and void the warranty.
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Application Overview

This document is mainly focused on showing the utilization of the Flash chip
for additional small files in ViSi environment of the Workshop4 IDE. This
feature is very useful in storing default settings for ViSi projects.

For more specific details regarding accessing flash chip, please refer to the
following manual:

e Pixxi Internal Functions Manual

The simple project developed in this application note demonstrates reading
strings from an additional settings file stored in the flash chip.

Setup Procedure

For instructions on how to launch Workshop4, how to open a ViSi project,
and how to change the target display, kindly refer to the section “Setup
Procedure” of the application note:

e ViSi Getting Started - First Project for Pixxi Display Modules

Create a New Project

For instructions on how to create a new ViSi project, please refer to the
section “Create a New Project” of the application note:

e ViSi Getting Started - First Project for Pixxi Display Modules

After creating your project, under Project Menu tab, set the File System to
Flash as shown below:

[ I -
' ' Allow -ve Led and Custom m - pixdilCD-20P2
Digits and leading blarks |~ i | | o PORTRAIT -
Fat

Flash

on Custom Digits

Destination Enhancements File System Display
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Design the Project

Adding an Internal LedDigits

Add the widget to the Form by clicking on the Digits tab, then selecting the
icon as shown below.

Backagrounds Buttons Digits Gauges Inputs Int/Inh Inputs Labels Primitives System/Media
o = i e
oW R e

Click the WYSIWYG screen to place it, then drag it to the desired position.

The Internal Leddigits widget can be modified as needed through the Object
Inspector.

Adding an Inherent Media Gauge

Add the widget to the Form by clicking on the Int/Inh Inputs tab, then
selecting the icon as shown below.

uttons  Digits Gsuges  Inputs Int/Inh Inputs Labels Primitves  System/Media
( N o) E E= 2 @ @ g ) o (| Q
) — ey & I & -

Click the WYSIWYG screen to place it, then drag it to the desired position.

1

The Gauge widget can be modified as needed through the Object Inspector.
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Programming the Display

It is always ideal to prepare the graphics interface before moving to
programming the display. This lessens the number of times the users will
have to proceed on doing a paste code action to regenerate the widget
parameters in the code editor.

When the user interface is near its final stages, it is the best time to proceed
with programming.

Initial ViSi Code

When starting a ViSi project, it includes a bare minimum project that
contains commented initialization code for connected storage device.

repeat
forever
endfunc

Since this project will be utilizing the Flash File System. We only need to use
the line related to it as highlighted in the preview image.

= fune main()

media Init() ;
hndl := file LoadImageControl(0, 0, 3): //

repeat
forever
endfunc

Feel free to remove the other unnecessary lines of code as done in this
application note project.

Paste the Internal LedDigits Code
ViSi provides Paste Code feature for widgets.

Place the blinking cursor before the repeat-forever loop.

= fune main()

media Init() £/
hndl := file LoadTmageControl (0, 0, 3): // fo

repeat
forever
endfunc

Go to the Object Inspector, choose ILedDigits1 and click Paste Code
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Dbject Inspector I R
Form | Formil “
Object | ILedDigits1 R

Properties Paste Code

This will paste the useful lines of code that can be used for handling the
widget.

S TT =~ T
L LS L.l.p'J._IJ. tsl 1.0 'l
r

gfx LEleglts (value

= rOAR
TCE 11, _.?.'_.Ln_.u J.LF _LF 3—_ ."-_:"_'

wILedDigitslRAM, IILedDigitsl) !

=n=rat

The first line is simply a comment of containing the widget name and the
date and time the piece of code was generated.

The second line can be used during setup and when updating and should be
set at least once.

The parameters and variables required by the function are also
automatically inserted near the start of the code.

word II]'_EdD:Lg:Ltsl 5§, 12, €5, 23, 5, 3, 0, 1, WHEAT, 0x18C3, 0x0

Notice the fixed integers and colour included in the data block and the lines
of code for the LedDigits.

These parameters in the data block and the useful lines of code discussed
above are based on the values in the Object Inspector and may have to be
regenerated by doing a new paste code action if the widget parameters are
changed.

Paste the Inherent Media Gauge Code

Place the blinking cursor in the place where you want the code to be pasted.
Then go to the Object Inspector, choose IMediaGaugel and click Paste Code

Object Inspector [z
Form | Formi ~
Object | IMediaGaugel i
Properties Paste Code

This will paste the function for rendering the Gauge widget.

f T N, B, ’ ; P —
/ IMsdiaGaugsl 1.0 gensrated 11/23/2020 10:48:47 AM

JIMedlaGanelRAM[WIDGET TAG] := gradientRAM ; A/ uncomment gradientRAM vari
img_ FunctionCall (hndl, igfx MediaGauge, valus, vIMediaGaugelRAM, IIMediaGaugel, 31, 0z0

The first line is simply a comment of containing the widget name and the
date and time the piece of code was generated.

The second line should be set at least once during setup. This is unique to
all 'Media' widgets. This allows the widget to draw its gradient parts.

Be sure to uncomment the variable gradientRAM and replace xxx as shown:

uncommsnt and replace xxx with maximu

/ pa Lol 41 Im
var gradientRaM[29+175*2] := [-1,-1,-95%8,0,0,175] :

The last line can be used to display the widget or update the widget value
displayed on the screen by assigning a new value.
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The parameters and variables required by the function are also
automatically inserted near the start of the code.

/4 IMediaGaugel Data 5
word ITMediaGaugel 0
0, 0O, RED, BLACE,
0Ox3347, 4, 20, O

Fd TMaAT amammes? T
SolMedldaegugsSl L

.
, 175, 116, BLACK, BLACK, BLACK, WHITE, 0x178l, O,
C¥, RED, &, 4, 0O, 100, 0, 235, 305, 50, 25, O, 1,

4]
o
4]
]

i
[¥3

Notice the fixed integers and colour included in the data block and the lines
of code for the gauge.

These parameters in the data block and the useful lines of code discussed
above are based on the values in the Object Inspector and may have to be
regenerated by doing a new paste code action if the widget parameters are
changed.

If you check the pasted code, you'll find a comment regarding STACK
requirement.

S /A#FMODE RUNFLASH

#STACK 360|

Follow this comment and raise STACK.

Adding Necessary Variable(s)

Some variables included in the generated code from Workshop4’s Paste
Code feature needs to be added to the project.

var value;

Adding Text Files to Flash

Open Notepad or any text editor and insert these 100 and 75 in separate
lines

&l “untitled - Motepad

File Edit Format View Help

160

75

Ln 3, Col1 100%  Windows (CRLF) UTF-8

Save this file as config.txt

To add this file to Flash, go to Project Menu tab and press the button under
File System as shown:

B | @R EE Aov-veted and Custom [Fiasn} Rt
WY | W W | | Digitsandleadingblanis | | MY | | M " R -
RAM Flash usD on Custom Digits Fat Flash
Destination Enhancements File System I’x% Display
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This will open a separate window:

+7 Project Options

File System
File System
(7) uSD Fat File System

{@ GCI Flash File system

Additional Files

)

=+ Delete

Flash Erase Method

0) 4B 'sector’

©) 3248 Block

) 64B Block

) Bulk

@ &4E blodks if below 8ME, elze Bulk

Diablo Flash Location
i@ SPI0 (uSD)

) sP11

Enable: pao

SCK: PA1

SDI: PAZ

SDO:  |PA3

Diablo + Pixxi Flash Size
Flash > 16MB (123Mb)

x Cancel

<7 Open

&« v o » This PC » Documents > Projects w ] L Search Projects

Organize » MNew folder == » [N 9

MName Date modified Type Size
st Quick access

| config.bet 11/23/2020 11:06 AM Text Source File 1KB
ﬁ Dropbox (4D Team)
@ OneDrive
£ This PC

£ Metwork

£ >

File name: | config.bet

Add the file by pressing the Add button and selecting the config file.

The file should appear in Additional Files as shown below.

File System
File System Flash Erase Method
"I u3D Fat File System ) 4B 'Sector’
) (7) 32KB Block
@ GCI Flash File system ) 64E Block
) Bulk

Additional Files

m @ §4KB blocks if below 3MB, else Bulk

Press OK to close the window and save your changes.
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Accessing Text Files from Flash

Before proceeding with this step, try compiling your project to make sure
you do not currently have any compilation issues. This will require you to
save project if you have not already.

This will also generate the project's *Consts.inc file which contains some
helpful constants.

$#inherit "FixxiFlashFSanst.inc"

Put the cursor on this line and right click to bring a context menu.

#inherit "PixxiFlashFSFDnst.inc"

Open file gt Cursor Ctrl+Alt+ O
#DATA f}}
S IMsdiaGaugsl Dat Undo Ctrl+Z
word ITMediaGaugel Reda Crl+¥
0, O, RED, BLAC 5

From here, you can open the generated file.

If you have been following this application note, you should see something
like this:

#CONST
igfx_MediaGauge
iExtraFilesl

#END

#constant ffsEndlUnitcs4k ox0002

$constant ffsEnd4kH Ox0000 on F.
#constant ffsEnd4kL 0x2000 on F.
#constant ffsEndUnits3zk Ox0001

#constant f£fsEnd32kH 0x0000 on F.
$constant ffsEnd32kL OxB8000 on F.
#constant ffsEndUnitsedk Ox0001

#constant ffsEndeé4kH Ox0001 on F.
#constant f£fsEnde4kL 0x0000 cn F.

$IFNOT EXISTS NOGLOBLLS
var hndl ;
#ENDIF

Notice the section with the comment: object indexes into ImageControl

This contains a list of keywords/constants that represent the widgets and
additional files stored in the flash chip.

In this project, we have:

e Internal LedDigits — internal widgets do not require the Flash chip
e Inherent MediaGauge — stored as igfx_MediaGauge
e Additional text file — stored as iExtraFiles1
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Read the file using the code below:

wvar temp[5], ptr;

ptr := str Ptr(temp):
img_FileGetStﬁ%mp, 10, hndl, iExtraFilesl):
str_GetW(s&ptr, &value):

IL=edDigitsl 1.0 gensrate

gfx LedDigits (value, vILelegltisﬁM II]’.edD:LgJ.tsl]

ptr := str_ Ptr(temp):
img_ FileGetS (temp, 10, hndl, iExtraFilesl):;
str_GetW(&ptr, &value):

IM=diaGaugel 1.0 gensrated 11/23/2020 12:20:10 PM
vIMedlaGanelRﬁM[WIDGET TAG] := gradientRAM ; // uncomment e

riabl
img_ FunctionCall (hndl, igfx MediaGauge, wvalue, vIHedlaGaagelRﬂM, IIHed:LaGa.:lgel 31, Oxde) ;

This will set the value of LedDigits and MediaGauge to the value stored in
the text file.

Page 10 of 12 www.4dsystems.com.au



APPLICATION NOTES 4D-AN-00280

Run the Program

For instructions on how to save a ViSi project, how to connect the target
display to the PC, how to select the program destination, and how to
compile and download a program, please refer to the section “Run the

Program” of the application note:

e ViSi Getting Started - First Project for Pixxi Display Modules
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Proprietary Information

The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of patents pending or granted and must not be

copied or disclosed without prior written permission.

4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does not accept liability for any error or omission. The
development of 4D Systems products and services is continuous and published information may not be up to date. It is important to check the current position
with 4D Systems.

All trademarks belong to their respective owners and are recognised and acknowledged.

Disclaimer of Warranties & Limitation of Liability

4D Systems makes no warranty, either expresses or implied with respect to any product, and specifically disclaims all other warranties, including, without
limitation, warranties for merchantability, non-infringement, and fitness for any particular purpose.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be superseded by updates.
It is your responsibility to ensure that your application meets with your specifications.

In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special, consequential, punitive or exemplary damages
(including without limitation lost profits, lost savings, or loss of business opportunity) arising out of or relating to any product or service provided or to be
provided by 4D Systems, or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such damages.

4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line control equipment in hazardous environments
requiring fail — safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life
support machines or weapons systems in which the failure of the product could lead directly to death, personal injury or severe physical or environmental
damage (‘High Risk Activities’). 4D Systems and its suppliers specifically disclaim any expressed or implied warranty of fitness for High Risk Activities.

Use of 4D Systems’ products and devices in 'High Risk Activities' and in any other application is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless 4D Systems from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any 4D Systems intellectual property rights.
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