Using Multiple Compilation Units Guide

FilesIncluded in Project Example:

)

main.c Primary file for the first compilation unit.
filter.c Primary file for the second compilation tini
report.c | Primary file for the third compilation unit
project.n | Include file with project wide definitiotisat should be included by a
units.
filter.h Include file with external definitions fdilter that should be included
by all units that use the filter unit.
report.h | Include file with external definitions foeport that should be includeg
by all units that use the report unit.
project.c | Import file used to list the units in gedject for the linker.bat file.
project.pjt | Project file used to list the units retproject for the build.bat file.
build.bat | Batch file that re-compiles files that de®mpiling and linking.
buildall.bat | Batch file that compiles and links afits.
linker.bat | Batch file that compiles and links allitsrusing a script.

File Overview:

MAIN.C FILTER.C REPORT.C
#include: #include: #include:
* project.h * project.h * project.h
« filter.h * report.h
* report.h Public Definitions:
Public Definitions: * report_data_line()
Definitions: * clear_data() * report_line_number(

* main() program

* clear_data()
« filter_data()

* report_data line()
* report_line_number(

» filter_data()

Uses:
* report_error()

* report_error()




Compilation Files:

*.0 Relocatable object file that is generated byheaait.
*.err Error file that is generated by each unit.
*.08ym | Unit symbol file that is generated by eacikt.un

project.hex

Final load image file generated by traggut.

project.Ist

C and ASM listing file generated by fireject.

project.sym

Project symbols file generated by tlogeut.

project.cof

Debugger file generated by the project.

Using Command Lineto Build a Project:

* Move all of the source files for the project intsiagle directory.
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» Using a text editor, create the fiildall.bat, based off of the following example in order to
compile the files and build the project.
o The path should point to tl&CSC.exe file in the PIC-C installation directory.
o Add any additional compiler options.
o Use the EXPORT option to include the neces¥aryiles.
o Use the LINK option to generate*dnex file.

File Edit Format Yiew Help

“CivProgram FilesMPICCMNCCSC. exe” +FM +EXPORT report.c

"CivProgram FileshPICCHNCCSC. exe' +FM +EXPORT filter.c

"CivProgram FilesMPICCMNCCSC. exe” +FM +EXPORT main.

"CivProgram FileshPICCHNCCSC. exe" +FM LINK="project.hex=report.o,filter.o,main.o"

* Double-click on théouildall.bat file created earlier or use a command prompt angng the
default directory to the project directory. Theseuhe command BUILDALL to build the
project using all of the files.

C:AWINDOWS\system 3 2\cmd.exe

:s»Program FilessPICCs\Projects~MCU>BUILDALL
:s»Program FilessPICCs\Projects~MCU>"C:~Program Files“PICCNCCSC. +EXPORT

:s»Program FilessPICC\Projects~MCU>"C:~Program Files“PICCNCCSC. +EXPORT
Filter.c

:~Program Files“PICC:\Projects“MCU>"C:“Program Files“PICC~CCS5C. +EXFORT

ain.c

:~Program Files“PICC:\Projects“MCU>"C:“Program Files“PICC~CCS5C. LINK=""px
pject _hex=report.o.filter.o.main.o"

:~Program Files“PICC:Projects“MCU>_

Using Command Lineto Re-Build Changed Filesin a Project:

* Using a text editor, create the fipeoject.pjt based off of the following example in order to
include the files that need to be linked for theject.

File Edit Format Yiew Help

[units]
Zount=3
l=report.o
2=filter.o
3=main.o
Link=1




* Using a text editor, create the flheild.bat based off of the following example in order to
compile only the files that changed and re-builg pinoject.
o The path should point to tl&CSC.exe file in the PIC-C installation directory.
o Add any additional compiler options.
o Use the BUILD option to specify thepjt file.

File Edit Format View Help
"CivProgram FileshPICCHNCCSC. exe" +FM BUILD=project.pit

* Double-click on théouild.bat file created earlier or use a command prompt langng the
default directory to the project directory and thiese the command BUILD to re-build the
project using only the necessary files that changed

=+ Command Prompt

:s»Program FilessPICCN\Projects~MCU>BUILD

:s»Program FilessPICC\Projects~MCU>"C:~Program Files“PICCACCSC.exe' +FM BUILD=pw|
nject.pjt

:~Program Files~PICC:Projects~MCU>_

Using aLinker Script:

* Using a text editor, create the fipeoject.c based off of the following example in order to
include the files that need to be linked for thej@ct.

File Edit Format View Help

#impurt(FILE=re€Drt.D)
#import (FILE=F11ter.o)
#import (FILE=main.o)




* Using a text editor, create the fliaker.bat based off of the following example in order to
compile the files and build the project.
o The path should point to tl&CSC.exe file in the PIC-C installation directory.
o Add any additional compiler options.
o Use the EXPORT option to include the neces¥aryiles.
o The LINK option is replaced with thec file containing the #import commands.

File Edit Format Yiew Help

“CivProgram FilesMPICCMNCCSC. exe” +FM +EXPORT report.c
"CivProgram FileshPICCHNCCSC. exe' +FM +EXPORT filter.c
"CivProgram FilesMPICCMNCCSC. exe” +FM +EXPORT main.
"CivProgram FileshPICCHNCCSC. exe" +FM project.c

* Double-click on théinker.bat file created earlier or use a command prompt anging the
default directory to the project directory and thiese the command LINKER to build the
project using all of the files.

:s»Program Files“PICCs\Projects“~MCU>LINKER

:s»Program FilessPICCs\Projects~MCU>"C:~Program Files“PICCNCCSC. +EXPORT

:s»Program FilessPICC\Projects~MCU>"C:~Program Files“PICCNCCSC. +EXPORT
Filter.c

:~Program Files“PICC:\Projects“MCU>"C:“Program Files“PICC~CCS5C. +EXFORT

ain.c

:~Program Files“PICC:\Projects“MCU>"C:“Program Files“PICC~CCS5C. project.

:~Program Files“PICC:Projects“MCU>_

Using the CCS PCW IDE with Multiple Compilation Units:

* Open the PCW IDE and select theoject tab in the ribbon along the top of the main window
or in the menu bar if the IDE view style has bekanged, then select tid¥eate option.
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* A window will be displayed asking to select the maource file of the project.

"Select main source file

Lack in: | £ MCU ] G2 > E-
rﬂ filter.c
. c =] Filker.h

Projects E
@ project.h
E’l report.c

__J @] repart.h

Examples

E
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<
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é_! File: namne: main. ¢ |Vl
My Computer  Files of bype: Source Code [ise |

* After selecting the main source file tReoject Options window will appear. In this window,
select the type of chip being used in the proj@dten, check the boxes next to Meiltiple
Compilation Units andL ink Separately options. This will allow additional source files be
added. Click thé&dd button and select the other source files useldrptoject to add them to
the list. Click theApply button to create the project.

BTojecT Dptions
Target: PIC1GFE774 |Vr Multiple Compilation Units
i Link Separately
i Source Files: | 4 add | [ = Demoie
| C\Program Files\PICC|Projects\MCU mmain.c
— | CiProgram Files\PICC\ProjectsiMCUlreport.c
| ‘L | C\Program Files\PICC|ProjecksiMCLIFilker.c
Include Files:
Global Defines
_—
| r
Output Files | Project Filename - C:5Program Files\PICCAProjects\MCLUAmain. pit E
[]Make these settings the default for new projects Apply




To compile the files in a project and build thejpob itself, select either theéompile tab in the
ribbon along the top of the main window, in thenméar if the IDE view style has been
changed, or right-click on the files in tRées pane along the left side of the editor window.
o Compile: Compiles all the units in the current pagjor a single unit selected from the

drop-down menu.
o Build: Compiles units that have changed since @aisedompile and rebuilds the project.

o Build All: Compiles all the units and builds theopect.
o Clean: Deletes the output files for the project.
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After a file has been compiled, the files used miyithe compilation will appear under the unit's
name in thd-iles pane.

: Files 41 x

= main ”
mair.c
project.h
16F&77A.h
repork.h
filter.h
skdlib.b
skddef.h
skring.h
chype.h
inpuk.c
= repork
report.c
project.h
16F&77A.h
= filker
filter.c
project.h
16F&77A.h
report.h [v]

| ST | | s3a8lod [ | 53|14




Using the MPLAB IDE with Multiple Compilation Units:

* Open the MPLAB IDE, select tHeroject tab in the menu bar and select Mwv option.

» MPLABTIDE V8 43 - Untitled Workspace
File Edit Wwiew [ @ Debugger  Programmer  Tools  Configure Window  Help

Project Wizard. ..

Open...
Close
Set Ackive Project

Zuickbuild {no . asm file)

Package in .zip
Clean

Build Configuration
Build Options. ..

Sawe Project

Sawe Project As...

#dd Files to Project. .
Add Mew File ko Project. ..
Remove File From Project

Select Language Toolsuite, .,
Set Language Tool Locations. ..
Wersion Contral, .

* A window will be displayed asking to select the msource file of the project.

New Project

Project Marme
| MU |

Project Directary
|C:'\F'rnglam Files MicrochiphProjectzhCU | | Browse. .. I

Ok ] [ Cancel ]




* Select theProject tab in the menu bar and select 8sbect L anguage Toolsuite option.

s MCOT= MPEABTIDE V843 - MCUmew

File Edit  View B0

Debugger Programmer  Toaols  Configure

Project Wizard...

Mesw, .,

Open...

Close

Set Active Project

Quickbuild (no a5 File)

Package in .zip
Clean

Make

EBuild All

3 Help

Build Configuration
Build Opkions. ..

Save Project

Save Projeck As...

Add Files to Project, .
Add Mew File ko Project...
Remove File From Project

Seleck Language Le...
Set Language Tool Locations. ..
Wersion Control,.,

* Awindow will be displayed, select ti@CS C Compiler from the drop-down list in th&ctive
Toolsuite field. Make sure the correct directory locatisrdisplayed for the compiler.

Select Canguage Toolsuite

Active Toolsuite: CCS C Compiler for PICT0A12/14/16/18/24/dsPIC30/dsPIC33 M

Toolzuite Contents

CCS C Compiler [«

Location

|C:'\F'rnglamfiIes'\F‘icc'\Cl:Sl:.er:e | [ Browse... ]

Store toal locations it project

I Ok I [ Cancel ]

» Select theConfigure tab in the menu bar and select 8akect Device option.

s MCUT=MPEABNIDE Ve 43

-Untitled Workspace

File Edit ‘iew Project Debugger Programmer  Tools EEREEENEN Window  Help

| DEd | s ma | sawaR

Zonfiguration Bits, .

External Memary, ..
1D Memory...

Settings...




A window will be displayed, select the correct Rit@m the list provided.

: Eva
Selet:t Device 1

Device: Device Family:

PIC1BFBTTA ] AL ™

Micrachip Toal Support

Frogrammers

@ PICSTART Plus @ MPLABREALICE @@ PICKt1
@ PROMATEI @ MPLABICD 2 @ PICKt2
@ MPLAB PM3 @ MPLABICD 3 @ PICKt3

Language and Design Tools

@ ASSEMBLER @ COMPILER @ VDI
%3.90
Dehugoers
@ MPLAB SiM @ MPLABICD 2 @ PICKt2
@ MPLAB REALICE @ MPLABICD 3 @ PICKt3
MPLAB ICE 2000 MPLAB ICE 4000 ICEACD Headers
@ PCM1 BV @ Mo Module @ Mo Header

I [0]54 I [ Cancel ] [ Help




* Add source files to the project by either selectimgProject tab in the menu bar and then the
Add Fileto Project option or by right-clicking on th8our ce Files folder in the project
window and selectingdd Files.

s MCO - MPLABTIDE v 43 - MCOtmew

File Edit Wiew BEiw=«8 Debugger Programmer Tools  Configure  Window  Help

Project Wizard. ..

Mew,

Open...

Close

Sek Active Project

uickbuild (o L asm File
Q l: ) Add Files. ..

Package in .zip j i Create Subfolder, .
Clean Filker ...

Export Makefile

Build Al Chrl4+F10
Make Fli0
Build Configuration

Build Options. ..

Sawe Project

Sawe Project As...

Add Files © k...
Add Mew File ko Project. ..
Remove File From Project

Select Language Toolsuite, .,
Set Language Tool Locations. ..
Wersion Contral, .




A window will be displayed, select the source fitesadd to the project.

Add Files to Project

Lok | 3 MCU x o # =
]
=| filker.h
project.h

[£] report.h
File: name: |"main_c" "repart.ct ilker.c | l Open I
Files af hope: |AII Source Files [*.ch] El [ Cancel ]
Jurnp to: | C:\Program FileghMicrochiphProjects' IE'

[] Remember this setting

(®) Auto; Let MPLAE IDE guess

() User: File[s) were created especially for this project, use relative path

() Swstem: File(s) are external to project, use absolute path

Select theéProject tab in the menu bar and sel8ctild Options. This will allow changes to be
made to the output directory, include directoregput files generated, etc for the entire project
or just individual units.
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* To compile the files in a project and build thejpob itself, select either tHer oject tab in the
menu bar or right-click on the files in tieoject window.
o Compile: Compiles the selected unit and will netiné the project after compilation.
o Make: Compiles units that have changed since stectampile and rebuilds the project.
o Build All: Compiles all the units, deletes internet@ files, and builds the project.
o Clean: Deletes the output files for the project.

s MCU - MPLABTIDE v 43 - MCOTmew
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* Additional Note: If there is only one source file in the projectitl be compiled and linked in
one step, &.o file will not be created. A.o file, that has already been compiled can be added
to the project and linked during the make / buildgess.



Additional Notes

To make a variable or function private to a singié, use the keywordatic. By default,
variables declared outside a function at the @wéll are visible to all other units in the project.
If the static keyword is used on a function or variable thadsessed outside of the local unit, a
link time error will occur.

If two units have a function or a unit level val@lof the same name, an error will occur unless

one of the following conditions is true:

o The identifier is qualified with the keywostlatic.

o The argument list is different for both functioaipwing them to co-exist according to
normal overload rules.

o The contents of the functions are identical, sictvlaen the santeh file is included in
multiple files, then the linker will delete the digate functions.

For a project with multiple compilation units, g Ibest to include a file such mioject.h which

includes the #includes, #defines, pre-processectites, and any other compiler settings that

are the same for all the units in a project.

o When a setting such as a pre-processor directivelisded in the main include file between
the units, a library is created in each of theaunithe linker is able to determine that the
libraries are duplicates and removes them duriadittal linking process.

When building a project, each unit being used enghoject has its own error file. When using
a*.bat file to do the unit compilations, it may be usefukerminate the process on the first
error. Using the-CC command option, the compiler will return an ercode if the

compilation fails.



