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Building a Salvo Application with
Microchip's MPLAB-C18 C
Compiler and MPLAB IDE v6

Introduction

Before You Begin

This Application Note explains how to use Microchip's
(http://www.microchip.com/) MPLAB-C18 C compiler and
MPLAB IDE v6 together in an integrated environment to create a
multitasking Salvo application on PIC18 PICmicro devices.

We will show you how to build the example program located in
\sal vo\ex\ex1\main.c for a PIC18C452 PICmicro using
MPLAB v6.30. For more information on how to write a Salvo
application, please see the Salvo User Manual.

If you have not already done so, install MPLAB-C18 and MPLAB
IDE v6. Familiarize yourself with the MPLAB IDE.

Related Documents

The following Salvo documents should be used in conjunction
with this manual when building Salvo applications with
Microchip's MPLAB-C18 C compiler and MPLAB-IDE v6:

Salvo User Manual
Salvo Compiler Reference Manual RM-MCC18

created by Andrew E. Kalman on Jul 22, 2003 updated on Jan 6, 2004
All trademarks mentioned herein are properties of their respective companies.


http://www.microchip.com/
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Creating and Configuring a New Project

Creating the Project

Create a new MPLAB project under Project — Project Wizard.
Select the device (18C452):

Step One:

Select a device

FIC18C452

Figure 1: Selecting the Device in the Project Wizard

Click Next. Select the Microchip C18 Toolsuite:

Step Two:
Select a language toalsuite

Microchip C18 Toolsuite

MPASM Assembler (mpasmwin.exe)

Fremees || o |
r

_cmox | wee | s | hee |

Figure 2: Selecting the ToolSuite in the Project Wizard

Click Next. Enter a Project Name (nyex1) and Project Directory
(c:\tenp):
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=]

Step Three: =5
Marne your project

|

|

Figure 3: Selecting the ToolSuite in the Project Wizard

Click Next. Add \ sal vo\'src\mem c¢* and your project's mai n. ¢
(and any other user sourcefiles, if present) to your project:

Step Four:
Add any existing files vour project

-0 STOMPIE [chsalvolscimem.c
B0 Stuff [[Jchtempimain.c
=-C1 temp

-[E] main.c

-1 temp2
=] test
-0
- tic2oc
-1 Tlewin
w0 Upgrades
- WinAvR
-1 WINDOWS
[

{1 WINTERMP

Figure 4: Adding Existing Files in the Project Wizard

Click Next, then Finish to create the project. The project window
will look like this:

] I8
E- myex].mcp

- Source Files

- rngin.c

mem.c
- Header Files
E---Objed Files
" Library Files
i Linker Scripts

Figure 5: Project Window after Adding Source Files

AN-25 Building a Salvo Application with Microchip's MPLAB-C18 C Compiler and MPLAB IDE v6 3



PUMPKIN

Application Note

Setting the Build Options

Now let's setup the project's options for Salvo's pathnames, etc.
Choose Project — Build Options... — Project. Under the
General tab, set the Output Directory to be the project directory.
Set the Include Path to the project directory and to \ sal vo\i nc.
Set the Library Path and Linker-Script Path to their defaults for
the MPLAB-C18 compiler:

Build Options

General | MPASM Assembler | MPLINK Linker | MPLAE C168 |

Output Directary, $(EINDIR):

Ic‘\temp

Intermediates Directory, $(TMPDIR):

Browse

Assembler Include Path, ${&INDIR):

Browse...

Include Path, ${IMNCDIR):

Brawse...

|$(EIINDIR);C:\saIv0\inC Browse...

Library Fath, $(LIBDIR):

Ic:\,mcc]S\Iib

Linker-Script Path, $(LKRDIR)

Browse...

Ic.\mcclﬁ\lkr

Browse...

peeiie |

Help Suite Defaults |

oK | Cancel | Apply

Figure 6: General Build Options

Under the MPLINK Linker tab, select Generate map file:
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(Al Options)

B

 ——

Figure 7: MPLINK Linker Build Options

Under the MPLAB C18 tab, select General under Categories
and define any symbols® you may need for your project in the
Macro Definitions window by selecting Add and entering the
symbol(s), followed by OK:
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General

Figure 8: MPLAB C18 General Build Options

Select Optimization under Categories and select the level of
optimization you wish to apply to your application:

Optimization

I B BRET BN BRCURO Be B e

J= Hiher

Figure 9: MPLAB C18 Optimization Build Options
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Note MPLAB-C18's procedural abstraction optimization is
incompatible with Salvo's context switcher. Please refer to the
Salvo Compiler Reference Manual RM-MCC18 for more
information.

Click OK to finish setting your project's options.

Note This example project uses the default values for MPLAB-
C18's Code, Data and Stack Models under Categories: Memory
Model. Non-default values may be required when using certain
Salvo libraries, etc. Please refer to the Salvo Compiler Reference
Manual RM-MCC18 for more information.

Adding the Linker Script File

In the project window, left-click on Linker Scripts, choose Add
Files..., navigate to MPLAB-C18's linker script files folder
(usually c: \ ncc18\ | kr) and select the linker script appropriate for
your PIC18 PICmicro® MCU (18c452. | kr inthis example):

Add Files to Project 2
Leskin [0 =~ | o o
=] 16C242 Ik [#18C8011Ikr [ 182320 Ikr ] 187248 Ikr ] 1
[ 18252 Ikr [#] 18C858 lkr [ 1823200 lkr [l 18t2 481 Ik [#1¢
[ 18442 Ikr #1181 220 Ikr [#]1862331 Ikr [#] 186252 lkr 11t
] 18452 Ikr [ 18012200 lkr [ 181242 lker ] 18t282i Ik [#]1¢
8] 18601 lkr [#] 1801320 Iy ] 1812421 e ] 1862539 Ikr [#]1¢
=] 186011 ke [ 18013200 lker [#] 1862431 Ikr ] 18625381 lkr [#]1¢
8] 18CA58 Ik [ 1862220 Ikr ] 1862439 Ikr ] 186258 lkr []1¢
=] 18801 Ikr [ 18622200 lkr [ 18624380 lker ] 1812881 lkr 16
4 | |
File name: |1Ec452.lkr Dpen |
Files of type ILinkerScripts (*lkr) j Cancel |
7

Figure 10: Adding the Linker Script File

Click Open to add the library. The project window will look like
this:

W myex].mcw (O] |
E- myex1.mcp™
Bl Source Files

eader Files

i Ohject Files

- Library Files

B Linker Seripts
- 18c452 lkr

Figure 11: Project Window after Adding Linker Script
File

Select Project — Save Project to save your project.

AN-25 Building a Salvo Application with Microchip's MPLAB-C18 C Compiler and MPLAB IDE v6



PUMPKIN Application Note

Adding Salvo-specific Files to the Project

Now it's time to add any additional Salvo files your project needs.
Salvo applications can be built by linking to precompiled Salvo
libraries, or with the Salvo source code files as nodes in your
project.

Adding a Library

For a library build, a freeware library that's appropriate for the
PIC18C452 issf c18sfa. | i b.% In the project window, left-click on
Library Files, choose Add Files..., choose Files of type: Library
Files (*.lib), navigate to \ sal vo\ I i b\ ncc18 and select the Salvo
library sfc18sfa.lib:

Add Files to Project 2
Leskin [ mecis ~ 5l @l
] sfcl Bifalin ] st 8lnmm lib [l sfcl@snalin ] slc 1Bl lib SE
=] =f1 Blfcd i ] st 8int lib [l sfe@snd lin [l slc18it b A=l

=) =fc1 Blfe lib ] sfc Bfa lib [#] sfc18sne lin [#] sl Blnalib [SE]
=] =fc1 Bt lib [#] sfc18stacict lin [ sfcl Bsnmlib [#] slc18Ind lib [SE]
=] =fc1 8t lib ] sfc1Bfd lib ] sfc1Bsntlib [#] slc18lne ik [SE]
=] =fc18lna.lib sfclBste lib sl 8ifalib glc18lnm lib gl
=] sfc18in lib sfcl8stm lib slc18ifd lib slc18Intlib sl
=] sfc18ine lib sfcl8sttlib slc18ife lib slcl8stalib sl

1] | i

File name: IschEsfa.Ilb Dpen |

Files of type ILibrary Files *lib) j Cancel |
A

Figure 12: Adding the Salvo Library

Click Open to add the linker script file to the project. The project
window will look like this:

W myex].mcw (O] |
E- myex1.mcp™
E- Source Files

i Object Files

& Library Files

- ogiclasfalib

B Linker Seripts
18452 Ik

Figure 13: Project Window after Adding Salvo library

You can find more information on Salvo libraries in the Salvo
User Manual and in the Salvo Compiler Reference Manual RM-
MCC18.
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The salvocfg.h Header File

You will also need a sal vocf g. h file for this project. To use the
library selected in Figure 12, your sal vocfg. h should contain
only:

#def i ne OSUSE_LI| BRARY TRUE
#defi ne OSLI BRARY_TYPE OSF
#defi ne OSLI BRARY_GLOBALS OSF
#defi ne OSLI BRARY_CONFI G CSA
#def i ne OSLI BRARY_VARI ANT OSNONE

Listing 1: salvocfg.h for a Library Build

Create this file and save it in your project directory, e.g.
c:\tenp\ sal vocf g. h. For convenience, add it to your project's by
right-clicking on the Header Files folder, choosing Add Files...,
and sdlecting the sal vocfg. h in your project directory. The
project window will now look like this:

= myex].mcw o [=]
= myex].mcp™
E| Source Files
. mainc
. ememc
E| Header Files
E---s;alvm:‘fg.h
- Object Files
&+ Library Files
. esfclfsfalib
- Linker Scripts
L. 18c452 ke

Figure 14: Project Window after Adding salvocfg.h
Header File

Select Project — Save Project and proceed to
Select Project — Save Project.
Building the Project, below.

Adding Salvo Source Files

If you have a Salvo distribution that contains source files, you can
do a source code build instead of alibrary build. The application in
\sal vo\ ex\ ex1\ mai n. ¢ contains calls to the following Salvo user
services:

OS _Del ay() OSlnit()

OS Wi t Bi nSem() GSSi gnal Bi nSem()
OSCr eat eBi nSem() GSSched()

OSCr eat eTask() OSTi ner ()

CSEi ()

You must add the Salvo source files that contain these user
services, as well as those that contain internal Salvo services, to
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your project. The Reference chapter of the Salvo User Manual lists
the source file for each user service. Internal services are in other
Salvo source files. For this project, the completelistis:

bi nsem c
del ay. c
event.c
idle.c
init.c
inittask.c

nmem c
portpicl8.c
gins.c
sched. c
timer.c

In the project window, left-click on Library Files, choose Add
Files..., choose Files of type: All Source Files (*.asm, *.c),
navigate to \ sal vo\ src and select the Salvo source files listed

above

Add Files to Project

Lockin. [ = &l @ o

[®]msgg3.c [®]schedc [E]tasks.c [E]verc

[ msggd.c ] sem.c [E]taskb.c

[&] portpic1fc [E]sem2.c [®]task?.c

&) prio.c &) stop.c [E]taski.c

[&] prioz.c [E]task.c [E]tick.c

[&] goel.c [E]taske.c [E]tidc

& gins.c [®]taskic [®]timer.c

ot [E]task4.c &) util.c

4 (I

File name: I"timerc" "delay.c! "event.c" "initc" "inittask.c" "por Open |

Files of type IAII Source Files (*.asm:*.c) j Cancel |
v

Figure 15: Adding the Salvo Source Files

Click Open to add the Salvo source files to the project. The
project window will look like this:

=]

- Header Files
- OhjectFiles

-Linker Scripts

B myex] .mcw (O] |

E-myex1.mcp*

Source Files

- hinsem.c

- delay.c

- EVENC

-idle.c
init.c

- inittask.c

- main.c

- NEr.C

- porpicl8.c
gins.c

- sched.c

-timer.c

Library Files

18452 Ik

Figure 16: Project Window after Adding Salvo Source

Files
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The salvocfg.h Header File

You will aso need a salvocfg.h file for this project.
Configuration files for source code builds are quite different from
those for library builds (see Listing 1, above). For a source code
build, the sal vocf g. h for this project contains only:

#def i ne OSBYTES OF DELAYS 1
#def i ne OSENABLE_| DLI NG_HOOK TRUE
#def i ne OSENABLE_BI NARY_SEMAPHORES TRUE
#def i ne OSEVENTS 1
#def i ne OSTASKS 3

Listing 2: salvocfg.h for a Source Code Build

Create this file and save it in your project directory, e.g.
c:\tenmp\ sal vocf g. h. For convenience, add it to your project's by
right-clicking on the Header Files folder, choosing Add Files...,
and selecting the sal vocfg. h in your project directory. The
project window will now look like this:

W myex].mcw =[O x|
El-myex1.mcp
= Source Files
--hingem.c
- delay.c
- event.c
~idlec
- init.c
- inittask.c
- main.c
-~ MEM.C
- porpiclf.c
--gins.c
--sched.c
- timer.c
= Header Files
- gabvocfg h
- OhjectFiles
- Librany Files
=l Linker Scripts
L 18c4B2 Ik

Figure 17: Project Window after Adding salvocfg.h
Header File

Tip The advantage of placing the various project files in the
groups shown above is that you can quickly navigate to them and
open them for viewing, editing, etc.

Select Project — Save Project.

Building the Project

For a successful compile, your project must also include a header
file (e.g. #i ncl ude <p18cxxx. h>) for the particular chip you are
using. Normally, this is included in each of your source files (e.g.
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mai n. c), or in a header file that's included in each of your source
files(e.g. mai n. h).

With everything in place, you can now build the project using
Project — Build All. The Output window will reflect the MPLAB-
C18 command lines:

Deleting internediary files... done.

Executing: "C:\nctcl8\bin\nccl8. exe" -p=18C452 "nmem c"
-fo="memo" /i"c:\TEMP" /i"c:\salvo\linc" -Opa-

Executing: "C:\ntcl8\bin\nccl8. exe" -p=18C452 "nain.c"
-fo="main.o" /i"c:\TEMP" /[i"c:\salvo\inc" -Opa-

Executing: "C:\nccl8\bin\ntcl8. exe" -p=18C452 "timer.c"
-fo="timer.o" /i"c:\TEMP" /i"c:\salvo\inc" -Opa-

Executing: "C:\ntcl8\bin\nccl8. exe" -p=18C452 "del ay. c"
-fo="delay.o0" /i"c:\TEM" /[i"c:\salvo\inc" -Opa-

Executing: "C:\nccl8\bin\ntcl8. exe" -p=18C452 "event.c"
-fo="event.o" /i"c:\TEMP" /i"c:\salvo\inc" -Opa-

Executing: "C:\ntcl8\bin\nccl8. exe" -p=18C452 "init.c"
-fo="init.o" /i"c:\TEMP" /[i"c:\salvo\inc" -Opa-

Executing: "C:\nccl8\bin\ntcl8. exe" -p=18C452 "inittask.c"
-fo="inittask.o" /i"c:\TEMP" /i"c:\salvo\linc" -Opa-
Executing: "C:\ntcl8\bin\nctcl8. exe" -p=18C452 "portpicl8.c"
-fo="portpicl8.0" /i"c:\TEMP" /i"c:\salvo\inc" -Opa-
Executing: "C:\nctcl8\bin\nccl8. exe" -p=18C452 "qins.c"
-fo="qgins.o" /i"c:\TEMP" /i"c:\salvo\inc" -Opa-

Executing: "C:\ntcl8\bin\nccl8. exe" -p=18C452 "sched. c"
-fo="sched. 0" /i"c:\TEMP" /i"c:\salvo\inc" -Opa-

Executing: "C:\nctcl8\bin\nccl8. exe" -p=18C452 "bi nsemc"
-fo="binsemo" /i"c:\TEMP" /i"c:\salvo\inc" -QOpa-
Executing: "C:\nctcl8\bin\nctcl8. exe" -p=18C452 "idle.c"
-fo="idle.o" /i"c:\TEM" /[i"c:\salvo\inc" -Opa-

Executing: "C:\Program Fi | es\ MPLAB | DE

v6\ MCHI P_Tool s\ npl i nk. exe" /1"c:\nccl8\Ilib" /k"c:\nmccl8\I|kr"
"C:\nccl8\ | kr\18c452. | kr" "C:\salvo\src\mem o" "C:\tenp\nain.o"
"C:\salvo\src\tiner.o" "C: \salvo\src\del ay. 0"
"C:\salvo\src\event.o" "C\salvo\src\init.o"
"C:\salvo\src\inittask.o" "C: \salvo\src\portpicl8.0"
"C:\salvo\src\qgins.o" "C\salvo\src\sched. 0"

"C:\sal vo\src\binsemo" "C:\salvo\src\idle.o"

/mic:\ TEMP\ nyex1l. map" /0" nyexl. cof"

MPLI NK 3. 50, Linker

Copyright (c) 2003 M crochi p Technol ogy I nc.

Errors 0

MP2CCD 3.50, COFF to COD File Converter
Copyright (c) 2003 M crochi p Technol ogy I nc.
Errors 0

MP2HEX 3.50, COFF to HEX File Converter
Copyright (c) 2003 M crochi p Technol ogy I nc.
Errors 0

Loaded C:.\tenp\nyexl. cof
BUI LD SUCCEEDED: Tue Jul 22 20:33:02 2003

Listing 3: Build Results for A Successful Source-Code
Build

The map (*. map) file located in the project's directory contains
address, symbol and other useful information:
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MPLINK 3. 50, Linker
Li nker Map File - Created Tue Jul 22 20:33:01 2003

Section Info

Section Type Addr ess Location Size(Bytes)
_entry_scn code 0x000000 program 0x000006
I nt Vect or Hi gh code 0x000008 program 0x000006
[ SNI P]
Program Menory Usage
Start End
0x000000 0x000005
0x000008 0x00000d
0x00002a 0x000037
0x0000c8 0x000cf ¢
3151 out of 32786 program addresses used, program nenory utilization is
9%
Synbols - Sorted by Nanme
Nane Addr ess Location Storage File
I nt Vect or 0x0009e6 program extern C\tenp\main.c
I nt Vect or Hi gh 0x000008 program extern C:\tenp\main.c
OSCr eat eBi nSem  0x000336 program extern C:\sal vo\src\binsemc
[ SNI P]

Synbols - Sorted by Address
Nane Addr ess Location Storage File
_entry 0x000000 program extern

C:\nccl8\src\startup\c018i.c
___return_l bl 00000  0x000004 program static
[SNIP]

Listing 4: Map File for a Source-Code Build

Note The projects supplied in the Salvo for PICmicro® MCUs
distributions contain additional help files — see the abst r act . t xt
file that accompanies each project or group of projects.

Testing the Application

You can test and debug this application with full source code
integration in any of the MPLAB debugging environments. For
example, to use the smulator, choose Debugger — Select Tool
— MPLAB SIM. Open the Stopwatch window via Debugger —
Stopwatch. After a successful build, open the project's main. c
(i.e. \sal vo\ ex\ ex1\ mai n. c), Set a breakpoint on the PORTB 7=
0x08; line of Task3(), and select Debugger — Run. Program
execution will stop at the breakpoint in Task3(). Now zero the
stopwatch in the Stopwatch window, select Debug — Run again,
and wait until execution stops. The Stopwatch window now
displays an elapsed time of 400ms (40 times 10ms, the TMRO-
driven system tick rate in this application for a4MHz clock).
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C:Atempimain.c =]
' = Stopwatch o x| =
:::* Ta Stopwalch Total Simulated
Tt
FEiEl M Instruction Cycles I 400098 I 2802430 J
{
£ T | TR () | 400028000 | 7802 430000

‘ Processor Frequency [ MHz) 4.000000 ‘

™ Clear Simulation Time On Reset

b

£t Ta
/* semaphore #1 and toggles bit3d on PORT. L
void Task3 [ void )

{

for (::] {
0% _Delay (40, Task3a):
(=) PORT *= Ox08;
083ignalBinfem (EINSENL P);
¥
¥ -
‘ o

Figure 18: Measuring 400ms of Task Delay in the
Simulator via a Breakpoint

Note The 98 extra microseconds (400.098ms — 400ms) shown in
the Stopwatch window of Figure 18 are due to unavoidable jitter
in the system timer — well under the system tick interval of 10ms
(10,000 instruction cycles in this example). See the Salvo User
Manual for more information on the system timer.

If you are doing a full source-code build, you can also trace
program execution through the Salvo source code. Select
Debugger — Reset — Processor Reset, Debugger —
Breakpoints — Remove All — OK, and set a breakpoint at the
first call to OSCreateTask() in main.c. Select Debugger —
Run. Execution will stop in main.c a the cal to
OSCr eat eTask(). Now choose Debugger — Step Into. The
\sal vo\'src\ini ttask. c file window will open, and you can step
through and observe the operation of OSCr eat eTask() .

"
C:\salvo\srciinittask.c =13
Tate

#idefine _ OSCREATETASE INITTASK C
#include "salvomcg.h'™

OSMONITOR_KEYWORD_PRE J
0| oStypeErr O3CreateTask| OStypeTFP tFP,
oStypeTebP tobP,
oStypePrio prio )
OSHONITOR_KEYVORD_POST
{

/% punt if tebP is clearly bad. *
Hif OSENABLE_BOUNDS_CHECKING
if [ (tehP < ORTCEP(1)) || (tchP > OSTCEP (OSTAZKS LIMIT)) ) {

OS3WarnRen ("OSCreateTask",
CSMake3tr ("task %d nonexistent or inwvalid.',
©5eID(echP]), (OStypeErr) OSERR_BAD_F);

Figure 19: Stepping Through Salvo Source Code

14
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Troubleshooting

Cannot Find and/or Read Include File(s)

If you fail to add \ sal vo\i nc to the project's include paths (see
Figure 6, above) the compiler will generate an error like this one:

Deleting intermediary files... done.
Executing: "C:\ntcl8\bin\nccl8. exe" -p=18C452
"memc" -fo="memo" /i"c:\TEMP" -Opa-
C.\salvo\src\mem c: 30: unable to | ocate 'salvo.h'
C.\salvo\src\nmem c: 190: unable to | ocate

"sal voprg. h'

C.\salvo\src\mem c: 204: unable to |ocate

"sal voprg. h'

C.\salvo\src\mem c: 211: unable to |ocate

"sal voprg. h'

error 1 spawning C\ntcl8\bin\cppl8

Halting build on first failure as requested.
BU LD FAI LED: Tue Jul 22 21:51:34 2003

Figure 20: Compiler Error due to Missing \salvo\inc
Include Path

By adding \ sal vo\i nc to the project's include path, you enable
the compiler to find the main Salvo header filesal vo. h, aswell as
other included Salvo header files.

If you fail to add the project's own directory to the project's
include paths (see Figure 6, above) the compiler will generate an
error like this one:

Deleting internmediary files... done.
Executing: "C \ntcl8\bin\nccl8. exe" -p=18C452
"memc" -fo="nemo" /i"c:\salvo\inc" -Qpa-
c:\sal volinc\sal vo. h:343: unable to locate

' sal vocfg. h'

error 1 spawning C \nctcl8\bin\cppl8

Halting build on first failure as requested.
BU LD FAI LED: Tue Jul 22 21:52:23 2003

Figure 21: Compiler Error due to Missing Project Include
Path

By adding the project's own directory to the project's include path,
you enable the compiler to find the project-specific header file
sal vocfg. h.

AN-25 Building a Salvo Application with Microchip's MPLAB-C18 C Compiler and MPLAB IDE v6 15



PUMPKIN

Application Note

Cannot Find Symbol Definitions

Example Projects

If you fail to add \ sal vo\ src\ mem c to the project's source files
(see Creating the Project and Figure 4), the linker will be unable to
find one or more of Salvo's global objects, e.g.:

Executing: "C:\Program Fi |l es\ MPLAB | DE v6\ MCH P_Tool s\ npl i nk. exe" /1"C\nccl8\lib"
/k"c:\nmeel8\ I kr" "C:\ntcl8\| kr\18c452. | kr" "C:\sal vo\tut\tud\nain.o"
"C:\salvo\lib\nccl8\sfcl8sfe.lib" /ni\SALVO TUT\ TU4\ SYSE\t u4lite. nap"
/o"tudlite.cof"

MPLINK 3. 60, Linker

Copyright (c) 2003 M crochip Technol ogy Inc.

Error - could not find definition of symbol 'CSecbArea’ in file
‘C:\salvo\tut\tud\min.o'.

Errors o1

BUI LD FAILED: Mon Jan 05 14:22:28 2004

Figure 22: Linker Error due to Missing Salvo mem.c

The solution is to aways have Salvo's mem ¢ in the list of the
project's Source Files (see Figure 5).

Similarly, if there is a mismatch between the OSLI BRARY_XYZ
configuration options in the project's sal vocf g. h, and the Salvo
library chosen for the project, the linker may again be unable to
find the definitions for certain Salvo global objects, e.g.:

Executing: "C:\Program Fil es\ MPLAB | DE v6\ MCHI P_Tool s\ npli nk. exe" /1"C:\nccl8\lib"

/k"c:\nmccl8\ I kr" "C:\nccl8\ | kr\18c452. | kr" "C:\sal vo\tut\tud\ min.o"

"C:\salvo\src\nemo" "C:\salvo\lib\nccl8\sfcl8sfa.lib"

/ m'\ SALVO\ TUT\ TU4\ SYSE\ tu4lite. nap" /o"tudlite.cof"

MPLINK 3. 60, Linker

Copyright (c) 2003 M crochip Technol ogy Inc.

Error - could not find definition of synbol 'OSdelay@ in file "init.o".

Errors o1

BU LD FAILED: Mon Jan 05 14:33:33 2004

Figure 23: Linker Error due to Mismatch between
OSLIBRARY_CONFIG (OSE) and Selected library
(sfpci8sfa.lib)

This occurs because Salvo functions® are attempting to initiaize
objects that are not enabled by the OSLI BRARY_XYZ configuration
options in force. The solution is to ensure that the OSLI BRARY_XYZ
configuration options in the project's sal vocf g. h are appropriate
for the selected Salvo library.

Example projects for MPLAB-C18 can be found in the
sal vo\tut\tul-6\syse directories The MPLAB Include Path
for each of these projects is set to sal vo\ t ut\tul\ syse, and each
project defines the SYSE symbol.

Complete projects using Salvo freeware libraries are contained in
the MPLAB project file salvo\tut\tul-6\syse\tul-
6lite. ncp. These projects aso define the MAKE W TH_FREE LI B
symbol.
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Complete projects using Salvo standard libraries are contained in
the MPLAB project file sal vo\tut\tul-6\syse\tul-6le.ncp.
These projects also define the MAKE_W TH_STD_LI B symbol.

Complete projects using Salvo source code are contained in the
MPLAB project file salvo\tut\tul-6\syse\tul-6pro.ncp.
These projects al so define the MAKE_W TH_SOURCE symbol.

Do not copy \ sal vo\ src\ mem c to your project directory!

2 The Salvo project upon which this Application Note is based (ex1l it e. ncp)
supports awide variety of targets and compilers. For use with MPLAB-C18, it
requires the SYSE defined symbol, as well as the symbols
MAKE_W TH_FREE_LI B for library builds. When you write your own projects,
you may not require any symbols.

This library was compiled using the small memory model, and matches the
node properties for main.c. The corresponding standard library is
sl cl8sfa.lib.

Inthiscase, GSInit() ininit.c.
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