UEStudio IDE and PICBASIC PRO Compiler Integration Tutorial

The purpose of this tutorial is to provide a high-level overview on how to setup UEStudio from IDM
Computer Solutions to support MELABS PICBASIC PRO source files and integrate the PBP Compiler and
U2 Programmer into the UEStudio IDE.

By configuring the UEStudio IDE to work with PBP, the user will be provided with the following features
and functions.

Provides the following features similar to the MCSX IDE:

e Customizable Syntax Highlighting

e Code Explorer Tree for: DEFINES, Constants, Variables and Labels
e  Multi-file Tabs

e Comment/Uncomment selected lines

e |ndent/Outdent selected lines

e Launch the MELABS U2 Programmer

Provides the following additional features not found in MCSX: (Just to name a few)

e Code Folding
e Auto Indentation
0 Code Folding and Auto Indentation for the following: If/Endif, For/Next, Do/Loop,
While/Wend, Select Case, #Config/#End Config, #If/#Endif, etc.
e Debug/Release Build support
e Customizable Syntax Highlighting on Key Words (Supports up to 20 separate color groups)
e More Powerful Find/Replace including Regex (Regular Expressions)
e Bookmarks
e HEX Editing
e Line/Column Mode Editing
e Compare Source Files (Diff)
e Copy/Past with Windows Clipboard plus (9) User Clipboards
e Word Case Conversion of selected text (ToUpper, ToLower, Capitalize, Invert Case)
e Macros

Screen shot examples of the above features are listed in Appendix A of this document.

UEStudio’s configurability makes the process of setting up external compiler tool chain and file-type
specific syntax highlighting support fairly easy. The setup process involves adding two configuration files
for UEStudio to use for PIC BASIC PRO source files, a compiler Configfile and a compiler Wordfile.

The compiler Configfile instructs UEStudio how to Compile and Build PBP source files by calling the PBP
compiler and how to Program the PIC MCU with the compiled .hex file by calling the U2 Programmer
application.



The compiler Wordfile instructs UEStudio how to perform color-coded syntax highlighting, code folding
and auto-indentation for PBP source files.

The included .zip file includes these two files that the user will install on their system. These files may be
modified further to customize the functionality for their particular setup.

e Configfile: PBP Application (no extension)
e Wordfile: pbp.uew

The information on how to create these files and their structure is covered in the UEStudio help file. The
Configfile information can be found under the “Compiler Configuration” section of help. The Wordfile
information can be found under the “Advanced->Configuration->Editor Display->Syntax Highlighting”
section of help.

Setup
Configfile Install

The included “PBP Application” Configfile will need to be copied into the following directory on your
system. C:\Program Files\IDM Computer Solutions\UEStudio\configs\PBP3 Compiler\

You will need to ensure that the “C” drive is changed to your specific installation setup. You will need to
create the “PBP3 Compiler” subdirectory under the “configs” subdirectory above.

Wordfile Install

The included “pbp.uew” Wordfile will need to be copied into the following directory on your system.
C:\Users\xxx\AppData\Roaming\IDMComp\UEStudio\wordfiles

Xxx = User name on the target machine

You will need to ensure that the “C” drive is changed to your specific installation setup.

The exact location on the target machine can be located in the Editor Display - Syntax Highlighting in the
Configuration dialog of UEStudio.



Using the UEStudio Compile/Build/Program features with PBP

To utilize the Compile, Build and Program features with the PICBASIC PRO compiler and the U2
Programmer with a given PBP source file, the user will need to use the UEStudio Project feature.

The high-level steps to begin source-code file creation, editing, compiling and ultimately programming
the PIC MCU with the compiled .hex file are listed below.

1. Create a new UEStudio project
2. Set the compiler to use for the project
3. Add/Create the source file for the project

Create UEStudio PBP Project
Create a new Project:

1. From the main screen select Project->New Project/Workspace.
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2. From the Project Wizard navigate to the directory you have setup for your new PBP Project and
enter the File name for the new project. (NOTE: The project name must be the same as the PBP
source file without the .pbp extension. E.g. TandTClock (the PBP source file is TandTClock.pbp)).
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3. Click on the Save button.



4. The Project Settings dialog is displayed. Select the Set/change compiler button.

(&% Project Settings - [TandTClock LX)
Files/Folders Settings | Debug

Optional directory for wordfiles:
Browse
Optional project template file:
Browse
Legacy Ctags Support [
Ztangs File:
| Browse
Create CTAG file on project load
Version contral support [ Compilable
Manage VC5 modules [ Setfchange compiler %J
Save version control account [ Compiler options ]
information in project file
Folder options Build mode
Filter: Debug/Release:
Indude subdirectories [V/]
| Close | [ Help ]

5. The Select Compiler dialog is displayed.
6. Navigate the Compilers list tree on the left to the PBP3 Compiler leaf and select “PBP
Application”. This is the Configfile that was installed earlier.
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7. Select the “Make configuration local (save in project directory) button. This will create a copy of
the PBP3 Application Configfile into your project directory. This is a measure that will allow you
to edit the project copy of the Configfile without changing the master file.
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8. Select the OK button to close the dialog.

9. Now to create your new PBP Source file, from the UEStudio application select the “New File”
button or “File->New” from the menu bar. A new empty file will be created in UEStudio and
displayed as a file tab.
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10. Create/edit the source file as you normally would. Depicted below is a simple header containing
information for the program.

11. Select the “Save File” button or “File->Save” from the menu bar to save the newly created
source file.
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12. The “Save As” dialog will be displayed. Use the dialog navigation features to set the directory
where your project was created earlier.

13. Enter the name of your source file in the “File Name” field making sure the PBP Source file
matches the name of the UEStudio Project with the extension of “.pbp”. (E.g. TandTClock.pbp)

14. Select the “Save” button to complete the save of the file.
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15. Next you will need to add the newly saved file above to your UEStudio Project. Select the
“Project->Project Settings” option from the menu bar.

Mew Project/Workspace
Open Project/Workspace... Alt+5Shift+0

Close Project/Workspace Alt+Shift+C

Project Settings... h Alt+5hift+5

Add to Project
Set Auto Load Macro...

Backup Project/Workspace

Restore Project/Workspace

16. The “Project Settings” dialog will be displayed.
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17. Select the “Files/Folders” tab.
18. Click the “Add file...” button.

Files Falders | Settings |Debug|
Project directory:
C:\Jsers{TABSoft\Documents\PEP Projects\Sandbox\TandTCloc Browse

= TandTClock

Add group...

Add folder...
Add file...

Jll

+ Active file
+ All open files
ove/Delete

§

o
T

Refresh

[ Close ][

-
m
h=

19. The “Open” file dialog will be displayed.
20. Use the file/folder navigation features to select the PBP source file you created earlier and click
the “Open” button.
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21. You will now see in the “Files/Folders” tab of the “Project Settings” dialog that your source file
has been added to your Project Tree.

22. Click the “Close” button to close the dialog.

23. You are now ready to finish coding your PBP program source file as you normally would for
development.
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Files Falders |Settir|-g5 |Debug|

Project directory:

C:\Jsers{TABSoft\Documents\PEP Projects\Sandbox\TandTCloc

= TandTClock
B TandTClockpbp

Browse

Add group...
Add folder...
Add file...

ki

+ Active file

+ All open files
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Compiling a PBP Project

Now that the earlier tasks of creating a PBP project, adding the source code file and completion of the
code development has been completed, you can compile your new PBP project in two ways.

CompileOnly: Simply compiles the source code file using the PBPX Compiler/MPASMWIN tool chain.

Compile_Program: Compiles the source code file and launches the U2 Programmer application and sets
the target device and loads the newly compiled .hex file.

Before compiling the PBP source code file, the user will want to set the appropriate Compiler Options
for their specific PBP program. The PBP Compiler Configfile installed earlier defines several compiler
options that the user can select for the PBP program.

Compiler Options:

e BuildMode : Select "CompileOnly" to compile the PBP source file; Select "Compile_Program" to
compile the PBP source file AND launch the PIC Programmer.

e Processor : Select the type of PIC MCU target device.

o Uselongs : Select "no" to compile with PBPW; Select "yes" to compile with PBPL (PIC18 Only).

e SourcelevelDebug : Select "no" to disable source-level debug code in COFF file; Select "yes" to
enable source-level debug code in COFF file.

e ShowProgress : Select "yes" to enable MPASMWIN Progress Window; Select "no" to disable
MPASMWIN Progress Window.

e AutoClose : Select "yes" to automatically close the MPASMWIN Progress Window.

e Verbose : Select "no" for standard messages; Select "yes" for detailed messages.

NOTE: The “Processor” option is a list of PIC MCU target devices. The included “PBP Application”
Compiler Configfile adds just a few sample PIC MCUs. The user can edit the Configfile to delete or add
the target MCUs of their choice.

CompileOnly Example

To compile a PBP program which will create a .hex PIC file, the UEStudio Compiler tool chain will use the
“PBP Application” Compiler Configfile and the Compiler Options selected by the user to invoke the PBPX
compiler and MPASMW!IN assembler tool chain.

The steps to compile the PBP program are as follows:

1. From UEStudio, select the “Build->Select Compiler Options” from the menu bar.



@ [CAUsers\TABSoft\Documents\PBP Projects\Sandbox\Tand TCleck\TandTClock.pbp] - TandTClock - UEStudic '14

File Edit Search Insert Project Build Solution View Format Column  Macre  Scripting  Advan

Compile Shift+F7
Build Shift+F8
Rebuild All Shift+Fa
Batch Build... Shift+F10

Clean

Start Debugger Shift+F11
Debug

Run Application Shift+F12

Run Commands

Select Compiler...
Set Compiler Options...

2. The “Compiler Options” dialog will be displayed.

3. Modify the Compiler Options as needed by double clicking the option from the dialog. A specific
option list dialog will be displayed for that particular option and the user can select the
appropriate option key.

NOTE: If you single click on the option a description of the option is displayed.

4. To select the “BuildMode = CompileOnly” option, double click on “BuildMode” in the tree list.

The “BuildMode” option list will be displayed.
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Compiler: PBP3 Compiler\PEP Application Default

EH! Target = TandTClock. HEX
D DEFAULT RUN CONFIGURATION
----- E& Working Directory = |
----- E%! Command Line Arguments = TandTClock, HEX
7} COMPILER OPTIONS
----- iy i
----- B Processor = 18F4620
----- B Uselongs = no
----- E%! SourcelevelDebug = no
----- E&! ShowProgress = yes
----- R AutoClose = no
----- B Verbose = no

Select "CompileCnly™ to compile the PBP source file; Select "Compile_Program™ to -
compile the PBP source file AND launch the PIC Programmer.

Debug directory: Release directory:
Debug Release

Debugjrelease path is relative o the project directory:

5. Click on “CompileOnly” and click the “OK” button.
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Compiler: PBP3 Compiler\PEP Application Default

B Target = TandTClock.HEX
[} DEFAULT RUN[ __
..... &' Working Dird BuildMode =

----- E& Command Ll  WETEAEN

L1 COMPILER OF| Compile_Program

----- o Buidode | [T
----- E&! Processor =
----- E&! Uselongs =
----- E&! Sourcelevel
----- E&! ShowProgre

----- E& AutoClose =
----- E&! Verbose = n
OK Df] | Cancel
Select "CompileCnly™ to compile the PBP source file; Select "Compile_Program™ to -

compile the PBP source file AND launch the PIC Programmer.

Debug directory: Release directory:
Debug Release

Debugjrelease path is relative o the project directory:

6. Modify any other Compiler Options as necessary.
7. Click the “OK” button from the “Compiler Options” dialog.
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Compiler: PBP3 Compiler\PEP Application Default

EH! Target = TandTClock. HEX

D DEFAULT RUN CONFIGURATION
----- E& Working Directory = |

----- E%! Command Line Arguments = TandTClock, HEX
7} COMPILER OPTIONS

----- =

----- EH! Processor = 18F4620

----- EH Uselongs = yes

----- EH SourcelevelDebug = no

---- EH ShowProgress = yes

----- EH AutoClose = no

----- EH Verbose = yes

Select "CompileCnly™ to compile the PBP source file; Select "Compile_Program™ to -
compile the PBP source file AND launch the PIC Programmer.

Debug directory: Release directory:

Debug Release
Debugjrelease path is relative o the project directory:

8. Now to compile the project, select the “Build->Compile” option from the menu bar.

@ [CAUsers\TABSoft\Documents\PBP Projects\Sandbox\Tand TClock\Tand TClock.pbp]

File Edit Search Insert Project Build Sclution  View Format  Colum

Be-sh®™% g o B Compile h‘ Shift+F7

I s

== Rebuild All Shift+F3

® TandTClock.pbp x . _
Batch Build... Shift+F10

Clean

9. The compile process will start by calling the PBPX compiler with the Compiler Options set earlier
and then will invoke the MPASMWIN assembler/linker. The MPASMWIN progress dialog will be
displayed. Once the process is complete, click the “OK” button on the progress dialog.
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@ [CA\Users\TABSoft\Documents\PBP Projects\Sandbox\Tand TClock\Tand TClock.pbp] - TandTClock - UEStudio '14

File Edit Search Insert Project Build Solution View Format Column  Macro

Scripting  Advanced Window
R->RemER 2 AEE RN -e-fe"li
I - e alc

® TandTClock.pbp x

P T S TR Y U Xy

Assembly Successful.
TAMDTCLOCK_ASM

[

Emors: D

Warnings:
FReported: 0
Suppressed: 00

Meszages:
Reparted:
Suppressed:

Lines Assembled:

10. The UEStudio Output Window at the bottom of the screen will show the captured output
including error messages during the compile process.
NOTE: The output .hex” file will be located in the Release or Debug subdirectory in your project
directory. This will be dictated by the “Debug/Release” Build Mode set in the Project Settings.

Output Window k‘

——-—-—-———Configuration: TandTClock - Debug——————

C:‘Program Files\PBP3\FBFX -v -n -p18F4620 -aMPASMWIN - C:\Users\TABSoft\DOCUME ~ 1\PEPPRO ~1\Sandbox \TANDTC ~1\TandTClock. pbp
PICBASIC PRO(TM) Compiler 3.0.7.4, (c) 1998, 2013 microEngineering Labs, Inc.

All Rights Reserved.

Pass 1

C:\PROGRAM FILES\PEP3\DEVICES\PIC 18F4620.PEBPIMC (269) MSG: LONG Variables enabled (PEPL used)
Pass 2

Code Gen:

Macro Pass:

MPASMWIN "C:\Users\TABSoft\Documents\PEP Projects\Sandbox{TandTClodk\DebugiTandTClodk. ASM™
TandTClods.HEX - 0 error(s), 0 warning(s)
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Compile_Program Example

To compile a PBP program which will create a .hex PIC file and launch the U2 Programmer application,
the UEStudio Compiler tool chain will use the “PBP Application” Compiler Configfile and the Compiler
Options selected by the user to invoke the PBPX compiler and MPASMWIN assembler tool chain and
finally launch the U2 Programmer application.

NOTE: The included “PBP Application” Configfile sets up the use of the MELABS U2 Programmer
application to be called from the command line automatically. Other PIC Programmer applications may
be used instead if they support launching the application from a command line.

The steps to Compile and Program the PBP program into the target PIC MCU are as follows:

1. From UEStudio, select the “Build->Select Compiler Options” from the menu bar.
2. Change the BuildMode option to “Compile_Program” in the Compiler Options dialog.
3. Select the “OK” button from the Compiler Options dialog.

(¥ Compiler Options

Compiler; PBP3 Compiler\PEP Application Default

EE Target = TandTClock.HEX
D DEFAULT RUN CONFIGURATION
----- E& Working Directory =
----- E& Command Line Arguments = TandTClock, HEX
[} COMPILER OPTIONS
----- =2 BuildMode = Compile_Program L}
----- B Processor = 18F4620
----- EH Uselongs = yes
----- E¥ SourcelevelDebug = no
----- B! ShowProgress = yes
----- B AutoClose = no
----- B Verbose = yes

Select "CompileCnly™ to compile the PBP source file; Select "Compile_Program™ to -
compile the PBP source file AND launch the PIC Programmer,

Debug directory: Release directory:
Debug Release
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4. Select the “Build->Compile” option from the menu bar.
5. The compile process will begin just as in the “CompileOnly” example.

@ [CA\Users\TABSoft\Documents\PBP Projects\Sandbox\Tand TClock\Tand TClock.pbp]

Solution  View Format Colum

Compile h‘ Shift+F7

Build Shift+F8
Rebuild All Shift+F9
Batch Build... Shift+F10

Clean

6. When the compile has completed, click the “OK” button from the MPASMWIN progress dialog.

@ [CA\Users\TABSoft\DocumentshPBP Projects\Sandbox\TandTClock\Tand TClock.pbp] - TandTClock - UEStudio '14
File Edit Search Insert Project Build Solution View Format Column  Macro  Scrnipting  Advanced  Window
R->RenEE 22A S B EHE*%s LB 7
I - eee Rl ERIFRRERF@C
® TandTClock.pbp x
I} 10

Assembly Successful.
TAMDTCLOCK_ASM

Emors:

Warnings:
Reparted:
Suppressed:

Meszages:
Reparted:
Suppressed:

Lines Assembled:

7. The compile process will now launch the U2 Programmer application. It will select the Target
PIC MCU (determined by the Compiler Options earlier) and load the .hex file created during the
compile process previously (the appropriate .hex file will be loaded either from the Debug or
Release folder depending upon the UEStudio Debug/Release Build Mode option in the Project
Settings for the particular project).
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8. The user can then conduct normal actions from the U2 Programmer application.
NOTE: The UEStudio Output Window displays the command line used to invoke the U2
Programmer application.

9. Once the PIC Programming has been completed, the user can close the U2 Programmer
application and return to UEStudio.
NOTE: UEStudio simply launches the programmer application from a command line. The
application is running independently from UEStudio once it is launched.

@,\\;::\Users\TﬁBSoft\DocumenTs\PBP Projects\Sandbox\TandTClock\Tand TClock.pbp] - TandTClock - UEStudio '14

File Edit Search Insert Project Build Selution View Format Celumn  Macre  Scripting  Advanced Window Help
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® TandTClock.pbp X
meProg - ..lock\Debug\TandTClock.H...

File View Program Options Help
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EEPROM Data | UserID | Canfiguiation | Device 1D |

6a@l@ efb2 FOB3
ae12

8812 58e9? c8Bds
ch@ds ffea bHeee
efaf fa83 58e9
......... 80d8 efaf FB883
90d8 eB208 2e83
2219 dede d7Fh
8680 d84d e234
d7fc aaB@ d83b
5816 98d8 efaf
8683 e263 bcoa
d7f7 8aB@ aadn
8488 9Ad8 dBBa
e2dh 581e d823
d838 94068 9800
3cBe Gee? BEe9
cAfde ffe? 1cHAc
d&ze dffy d818
6e17 3616 bod3
............... 2e17 d7f7 dfdb

Hexadecimal

Output Window

Macro Pass:
MPASMWIN "C:\Users\TABSoft\Documents\PBF Projects\Sandbox\TandTClock\DebugTandTClock, ASM™
C:\melabs programmermeproag.exe -5 -DPIC 18F4620 "C:\Users{TABSoft\Documents\PEP Projects\Sandbox{TandTClock\Debug{TandTClock.HEX™
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