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The software guide explains use of 4D Workshop3, a set of tools designed to aid the development of 4DGL programes,
4DSL Scripts and project development for the GFX2 and SGC chip configurations of the 4D Processors.




INTRODUCTION

The 4D - Workshop3 IDE provides an integrated software development environment for all of the latest 4D family of
processors, such as the GOLDELOX-SGC, GOLDELOX-GFX2, PICASO-SGC, PICASO-GFX2, GOLDELOX-PoGa and respective
display modules.

The IDE combines the Editor, Compiler, Linker and User Code Downloader to develop complete 4DGL applications and
download to the embedded target 4D Processors configured with GFX configuration. 4D Workshop also has Editor and
Compiler besides testing feature for 4DSL Scripts on 4D Processors configured with SGC configuration. All the
necessary tools required to develop a display module application are within 4D Workshop. It includes,

e PmmC Loader (Explained in this Document)

e Terminal Connect 9600 (Explained in this Document)

e Terminal Connect 15200 (Explained in this Document)

e PoGa Explorer (Check PoGa - 4DGL Portable Game Console Reference Manual)
e  Graphics Composer (Check Graphics-Composer-User-Guide)

e  Sprite Editor (Check PoGa - 4DGL Portable Game Console Reference Manual)
e  ADGL uVGA Link (Explained in this Document)

The downloaded setup application will create the required 4D-Workshop3 folders and install all the required files.

Note: that in-line with current Microsoft philosophy all samples (4DGL/4DSL programs) and demos are located in
the ‘All Users\Shared Documents\4D Labs’ folder (XP) or ‘Users\Public\Documents\4D Labs’ folder (Vista and
Windows 7).


http://www.4dsystems.com.au/prod.php?id=135�
http://www.4dsystems.com.au/prod.php?id=135�

DEVELOPMENT FOR GFX2 CONFIGURATION (4DGL)

4D Workshop3 supports the new generation of GFX2 processors, such as the GOLDELOX-GFX2 and PICASO-GFX2. This
Workshop is 100% backward compatible with first generation of GFX, users of the older version of PICASO-GFX and
GOLDELOX-GFX PmmCs should migrate to the new PmmCs as soon as possible as backward compatibility will be
dropped at some future date.
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There is also a terminal program available to establish serial communication with the GFX2 module. Code Completion
and Parameter Hints provide ‘instant’ help. Compiler reports are generated after the compilation of 4DGL code in a
split window. It can identify and locate errors in the code. By double clicking on the report line in the lower window,
you can jump to the offending line for correction and re-compilation. Errors are also highlighted in the editor window.



DEVELOPMENT FOR SGC CONFIGURATION (4DSL)

4DSL stands for 4d Scripting language developed to provide the SGC modules, which are labeled as Slave devices,
some degree of independence. 4DSL commands can be saved on the uSD card in the form of a File called 4DSL
scripting file. The script files can be called from a host controller or they can be saved as autoexec.4DS file to run
automatically on power up.

4D Workshop3 IDE or above are set to provide complete text editor to write a detailed 4DSL script. You can also test
your script using the IDE while the module is connected to the PC via suitable interface.

4DSL command syntax or keywords are unique while the arguments are mostly the same as normal serial commands.
Some of the commands can be run from the PC only which are named as Macros. They can be used for
testing/debugging and to copy data to and from the SGC modules to enable field updating and or customization.

Scripts can be run on a Windows PC from within the Workshop 3 IDE, or from the command prompt, thus they can be
embedded within .BAT files to enable ‘simple’ use in the field.

Note: Details of writing a 4DSL Commands are listed in the “PICASO-SGC-COMMANDS-SIS-rev4.pdf” or
above.

Note: There are a number of 4DSL sample scripts in the 4D Labs folder. Refer to the note made earlier for the
location of sample codes.

Compile Environment

With the compile environment you can develop 4DSL scripts and save them to the uSD card. Com port and Baud Rate
are redundant in that case. The “Download” button is enabled which you can click to download to the uSD card. You
can change the environment to “Testing environment” by clicking the “Run” check box.
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35 | //$Time0n

36 |//30pentComport 4/ would normally use $0penTnit as it doss retries, but this is just an exsmple
37 |AucoBaud

38 |SetBaudiss000)

39 |version(l)

40 |ReplaceBackoround [Vellow)

41 |secBackground (red)

4z ||| // Transparent Opague (opague)

43 |string(0,0,2, line, )

44 |ReplaceColor (0,0, 100,100, yellow, aqua)
45 |Delay(s5000)

46 |Clear

47 |controlit,0) S display off
48 |Delay(1000]

43 |controlit, 1} Jf display om
50 |setBackground (black)

1l |elear

SZ |4/ ETime0FE

53 |//Message ("You will need to press the joystick to get the next command to end")
5% |//8IgnoreErrors  // sleep with timeout returns MAK

55 |3leepiz,0) A4 sleep until Jovstick

56 |//8AportonError

58 |Joystick(getstatus)
59 |Waitdoystickigetstatus, 0]

81 |sound {5000, 1000}
62 |delay(i000)
63 |tune(7, 13,250, 13,250, 15,250, 17,250, 13,250, 17,250, 15,250)

No Errors, code size = 100 hytes
No usD card pesent, cannot downlosad




Testing Environment

With the testing environment, you can use the controls such as Step, Play, Pause and Stop button to test the script.
Before testing the script, Baud rate and com port need to be selected and the module should be connected to the PC.
The Module should be installed with the SGC file. You can change the environment to “Compile Environment” by
clicking “Compile” check box.

Step
Play
Pause
Stop
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29 | # the editor as hex, though) #

25 | = *

26 [ # Commands beginning with @ § can only run from the command line or ide *

27 | = *

28 |# Commands beginning with 2 # are directives *

29 = *

30| = Line comments begin with //, multiline comments begin with /% and end with *

31 (= Asterix/ *

32 = *
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34

33|/ $Time0n

PO |/ S0penComport A4 would normally use FOpenInit as it does retries, but this is Jjust an example

37 |hutoBaud

35 |ZetBaud (56000)

39 |Wersion(1)

40 |ReplaceBackground (Tellomw)

41 |SetBackground (red)

42 I//Trensparentﬂpaque (opague)

43 |string(0,0,2, lime, "Some text')

44 |ReplaceColor (0,0, 100,100, yvellow, agqua)

45 |Delay(5000)

46 |Clear

47 [Controlil,0) /S display off

45 |Delay(i000)

49 [Control(l,1) S5 display on

50 |SetBackground (b lack)

51 |olear

52| /7§ Time0fs

53 |4/ 5Message("You will need to press the jovstick to get the next command to end")

54 | S 5TgmoreErrors /4 sleep with timeout returns NAK

55 |3leepiz,0) A4 sleep until Jovstick

56 | //$AbortonError

57

58 |Joystick(getstatus)

59 |WaitJoystick|getstatus, o0

al

61 |sound(S000,1000)

62 |delayil000)

63 |tune (7, 13,250, 13,250, 15,250, 17,250, 13,250, 17,250, 15,2500 B

64

ce | iiman P e . L. - .. - A
No Errors, code size = 100 bytes
OpenlInit - Open error on The filename, directory name, or volume label syntax is incorrect, cannot download




CONTROLS

Most of the buttons are self explanatory and display a hint if you hover over them with the mouse. The less obvious
ones are shown below.
Toggle Bookmark

Previous Bookmark
Next Bookmark
Clear all Bookmarks

EEX
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e Click ‘New’ to start a new program. Port Status at: 11:33:26 AM |
e Select the Platform from the Platform selection Combo box. Type: GOLDELOX-GFX/2

Flatform: uOLED 125-G1
e Connect the module to the Computer. Bmme Version: v2.0

e Select the com port, the module is connected to. The colored circle to the |Cade Size: 2215
right of the com port will normally turn blue, hover over the circle or the com  [Mem 5ize: 512
port combo box to see a hint with details of the module connected to that Display "’"‘F'““ L

: . Display Height: 128
com port. See the figure. (The comports are automatically scanned when

WS3 is started, or when devices are inserted, to force a rescan click on the SO
Media Capacity: 59.33MB
64k Block Count: 953 blocks

colored circle)

Note: Before above step, make sure you have installed the GFX2 PmmC file to the module using the PmmC
Loader.



4D Workshop3 User Guide

e Develop your code.

e The ‘Destination’ option is only applicable for Picaso Platforms.

e Click Compile to compile the code and Press Download button to burn the code to the module (or
Comp’nLoad if you are feeling confident the compile will work correctly).

© 2011 4D Systems www.4dsystems.com.au Page 7 of 15



TEXT EDITOR

Most of the Main Menu bar contains text editing functions and tools, note the shortcuts available.

File

e (Click New to create a new file. A dialogue box opens.

Mew ltems

File Tvpe
(%) 4DGL program (. 4dg)

{1 4DGL Include, Library, Function or Syskem (.inc, Wlib, Frc, .svs)
() 4D Script {,4dScript)
) other § bk, ete,)

e Choose one option to suit your development platform.

e Click Open to browse and open an existing file with extension .4DGL, or any other (text) extension.
e Click Recent to view the recently accessed files, select a file to open or Browse.

e  Click Save to save the modified files.

e (Click Save As to create a copy of already saved file.

e Click Close to close the current file.

e  Click Printer Setup to navigate to Paper/Printer settings dialogue box.

e  Click Print to send for the quick print as per settings on the Printer Setup.

e Click Exit to Exit the 4D Workshop3. You will be prompted to save the changes to any modified files.

47 Workshop 3
58l Edit Tools Options About

gi:n E::f; Heele Platform |GOLDELOX-

Recent 4
Save Ctrl45

Save As Cirl+Alt+5
Cloze Ctrl+F4

Printer Setup
Print Ctrl+P

Exit

Edit
e Use Undo, Redo, Cut, Copy and Paste for usual text editing.

e Use Find, Replace and Find again for text finding and substitution.
e Click Goto line to jump to a specific line number.
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47 Workshop 3

File §=s[i¥ Tools Optfions About
- e (e
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Options

e Click Compiler to enable adjustment of the error level reporting from the compiler.

Compiler options

Reparting Level
() Errors only

O Warnings and Errors

@ al

L W Ok I| [XCancel]

e  Click Editor to adjust the editor Fonts, colorings and attributes. Note, currently the setting for ‘Current Line’ is
not implemented; ‘Current Line’ is indicated by the green arrow in the gutter.

Edit options

Classic Waorkshop w | Default |Character w |

Text Attributes
Foreground [JJ]  Background [ ] Cleeld  [islic  []Underiine

1 |E func x (var 4)

2 var i ;

3 i::="'a’

4 putech('b") :

] print ("This is a string")
$E i =123 ;

7 i::=1i+1:;

8 endfunc

] "/ & simple comment

Font: Courier MNew Size: 10 @ Change

© 2011 4D Systems www.4dsystems.com.au Page 9 of 15



About

e  Click About to display the current version of Workshop 3.
e Shortcuts to the 4D Systems website and forums are also available.

About X

4DGL Workshop 3
Wersion: 3.0.0.6

Copyright: 2010 40 Systems

Click here to vizit 40 Spstemns

Click here ta visit the 40 Forums

Tools
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e  Click PmmC Loader to start the PmmC Loader

e  Click ‘Terminal connect 9600’ to open the currently selected com port at 9600 baud in the Terminal program.

e Click ‘Terminal connect 115200’ to open the currently selected com port at 115200 baud in the Terminal
program.

e Click PoGa Explorer to open PoGa Explorer. Dedicated tool for PoGa

e  Click Graphics Composer to open Graphics Composer.

e  Click Sprite Editor to open Sprite editor.

e Click 4DGL uVGA Link to open an interactive window to use mouse/keyboard with the uVGA-II(GFX) module.

e Note that you can change and add to this menu. Read the comments and edit the Tools.cfg file in the
Workshop 3 folder.



GENERAL EDITING TECHNIQUES AND TIPS

Auto Completion

If you can remember part of the name of a function or system constant type it in and then press ASpace (Control-
Space) a list of all functions beginning with that name will be displayed, use the mouse to select then one you want

and it will replace the part name.

pause [(L0ul

J) 2

i~

gfx Cl=():

135

%6 | gfx o

'E f’j . OrbitInit("&x_orb", "&y_orb"), 0; /I set result holders for orbit command
(h' T gfx_Orbit("angle”, "distance"), 0; {/ calculate point at angle, distance

afx_0bjectColour(" colour™), 0; /f 2 graphics object colour
afx_OutlineColour("colour™), 0; /f & graphics rectanglecircle outline colour
GFX_0OBIECT_COLOUR; // graphics object colour

GFX_OUTLINE_COLOUR; // screen background colour

Parameter Hints

Once you have the name of your function, move the cursor over the parameter list to cause the function’s usage and

parameter list to be displayed

Usage : afx_OrbitInit(Bargl, &arg2);
Motes ; Sets up the Orbit function parameters.
: Bx_orb, &y_orb: calcualted Orbit coordiantes. These are pointers to local
: variables that get updated after calling gfx_Crbit(,,) function,
: The coordiantaes are calculated relative to the origin
: obtained by using the gfx_MoveTolx, v} function,

|

432 pause (2000} ;

433 gfx Cl=():

435

e 1] I gfx OrkbitInit("cx ::l.‘ ", "&y orb"); s=t result halders for
437 "&x_orb", "&y_orb”

438 Syntax: gfi_OrbitInit{&x_orb, &y_orb);

‘Invisible’ shortcut keys

e  Press ~F9 to compile
e  Press F9 to Compile and Load
e  Most other shortcut keys are ‘standard’



Right Click Popup

e Right Click the main text editing window to open a popup which contains all the utilities and function, in the
Main Menu bar, in the form of a list. Select as required. Open file at cursor is available when there appears to
be a double quote delimited filename at the cursor location.

7 —— Goldelox GFX2 Platforms —-—
0 $inherit tCo
. Cpen file at Cursor  Ctrl+Alt+0
12 /4 define a custom font
13 /4 Custem fonts can also H ush card)
—_' .-’.-’-'::-’--r LiltLilng Wwildl IO Copy Chl+r FCaCementc
42 IEI #DATHL »
. . Cut Cirl+¥
1 byte M3 SanSerifaéxilz
- _, Delete
19 32 Select All Ctrl+4

Multiple tabs

e  You can select/open multiple files in different tabs at the same time.
e To close a tab simply right click and Click OK to confirm.



DEVELOPMENT/TESTING TooLs

PmmC Loader

Refer to the PmmC Loader User Guide on the PmmC-Loader product page.

Terminal Connect

Click Tools, ‘Terminal Connect 115200’, a terminal emulation program will start; See the figure shown below.

O You can monitor your com port using this utility for programs you have written that require

communication.

0 Choose the Baud rates from the list of standard Baud rates in the Baud Menu (Default is 115.2kb).
All data is shown in both HEX and ASCII.

o

0 Use copy and paste by right clicking on the input area.

Note: Click Tools, ‘Terminal Connect 9600’, to start the terminal at 9600 baud rate.

* Terminal

Part: Speed: | 115200 hd

’uagisconnect] ’ Send Hex ] [ xcl_ear

[] Display currently programmed settings

[H] Set new HI setpoint (TH register)
[L] Set new LO setpoint (TL register)

[P] Set DQ polarity (POL bit)

[T] Display measure and temparature
[V] view STATUS register

[5] Save new settings

[Z] Quit and set to thermostat mode

[?] Display this menu

W Make & selection [7] _

[M] Show proposed settings ready to be programmed

12:36:30 PM < 5644 5D 2044 6973 706C61 7920637572 72656E746C79 2070
12:36:30 PM < 726F 67 7261 6D 6D 65 64 20 73 65 74 74 69 6E 67 73 0A 56 4E 5D 20
12:36:30 PM < 53 6B6F 77 2070 726F FOGF 73 6564 20 736574 74 69 6E67 73 20

123630 PM=7265616479 2074 6F 20 62 65 20 70 72 6F 67 72 61 6D 6D 65 64 DA
12:36:30 PM < 5648 5D 20 53 6574 20 6E65 77 20 48 49 20 73 65 74 70 6F 69 6E 74

12:36:30 PM < 20 2854 4B 20726567 6973746572 29 0A564C 5D 20 53 65 74 20
12:36:30 PM = 6E 65 77 20 4C 4F 20 73 65 74 70 6F 69 6E 74 20 28 54 4C 2072 65 67

123630 PM<6973746572290A5B505D 2053 6574204451 2070 6F6C 6172
12:36:30 PM < 69 74 79 20 28 50 4F 4C 20 62 69 74 29 0A 5B 54 5D 2044 69 73 70 6C
12:36:30 PM < 617920606561 737572652061 6E64 2074 656070617261 74
12:36:30 PM = 75 72 65 0A 5B 56 5D 20 56 69 65 77 20 53 54 41 54 55 53 2072 65 67
123630 PM<69737465720A5B535D 2053617665 206E0577 2073657474
12:36:30 PM < 69 6E67 73 0AS5B5A 5D 2051 7569 74 20 61 6E 64 2073 6574 20 74
12:36:30 PM < 6F 20 74 68 65 72 6D 6F 73 74 61 74 20 6D 6F 64 65 0A 5B 3F 5D 20 44
12:36:30 PM = 69 73706C61 792074 68 69 73 20 6D 65 6E 75 DA 0A 4D 61 6B 65 20
12:36:30 PM < 61 207365606563 74 69 6F 6E 20 5B 3F 5D 20 5F

PoGa Explorer

Refer to the PoGa - 4DGL Portable Game Console Reference Manual under the Downloads tab of the PoGa — Product

Page.

Graphics Composer

Refer to the Graphics Composer User Guide.

Sprite Editor

Refer to the PoGa - 4DGL Portable Game Console Reference Manual under the Downloads tab of the PoGa — Product

Page.
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4DGL uVGA Link

It is a testing tool developed to interface a mouse and keyboard by simulating a blank VGA screen on your PC and
sending the serial signal to the uVGA-II(GFX) module through the serial port to see the effects on the VGA screen. As
you hover the mouse over the simulated screen and type something on the keyboard serial data is sent to the uVGA-

II(GFX) which you need to interpret and use appropriately. Complete source code for the PC tool and the 4DGL
program is available from 4D System:s.

A video of the application has been posted, Check the link uVGA-II(GFX).


http://www.youtube.com/watch?v=v6B16rXZbm0�

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 endeavors 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 recognized and acknowledged.

DISCLAIMER OF WARRANTIES & LIMITATION OF LIABILITY

4D Labs makes no warranty, either express 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 Labs 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 Labs, or the use or inability to use
the same, even if 4D Labs has been advised of the possibility of such damages.

4D Labs 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 Labs and its suppliers specifically disclaim any expressed or implied warranty of
fitness for High Risk Activities.

Use of 4D Labs’ 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 Labs from any and all damages, claims, suits, or
expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any 4D Labs intellectual
property rights.

CONTACT INFORMATION

For Technical Support: support@4dsystems.com.au
For Sales Support: sales@4dsystems.com.au
Website: www.4dsystems.com.au

Copyright 4D Systems Pty. Ltd. 2000-2011.
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